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Agency and 
Structure:
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 � 2UJDQLVDWLRQV�WKDW�GHSOR\�V\VWHPV�RU�SURGXFWV�XWLOLVLQJ�$UWLȴFLDO�ΖQWHOOLJHQFH��$Ζ��
are under increasing pressure to address ethical concerns associated with these 
technologies in a manner that moves beyond mere regulatory compliance. 

 � 2XU�XQGHUVWDQGLQJ�RI�WKHVH�HWKLFDO�FRQFHUQV�LV�LQ�FRQVWDQW�ȵX[��DV�ZH�OHDUQ�PRUH�
DERXW�$Ζ�DQG�LWV�LPSDFW�RQ�VRFLHW\��+RZ�PLJKW�RUJDQLVDWLRQV�ȴ[�LQ�SODFH�VWUXFWXUHV�
DQG�SURFHVVHV�WR�GHSOR\�HWKLFDO�$Ζ��ZKHQ�HWKLFDO�$Ζ�LWVHOI�LV�D�PRYLQJ�WDUJHW" 

 � We interview individuals within nine organisations in Singapore attempting to 
GHSOR\�HWKLFDO�$Ζ��IRFXVLQJ�RQ�KRZ�WKH\�UHIHU�WR�H[LVWLQJ�JRYHUQPHQW�DQG�LQGXVWU\�
frameworks on AI ethics to shape internal processes. 

 � 2UJDQLVDWLRQV�ȴQG�LW�JHQHUDOO\�GLɝFXOW�WR�DSSUDLVH�WKH�GRZQVWUHDP�HHFWV�RI�$Ζ�
products and systems in terms of social costs while they are still being developed. 
ΖQVWHDG��WKH\�DSSHDU�WR�UHO\�RQ�prima facie�PRUDO�LQWXLWLRQV�WR�HYDOXDWH�$Ζ�V\VWHPV��
and on reframing ethical concerns as business risks. 

 � :LWKLQ�RUJDQLVDWLRQV��WKUHH�SRWHQWLDO�MRE�UROHV�DUH�LGHQWLȴHG�ZKLFK�VHHP�EHVW�
 situated to handle the emerging organizational responsibilities related to ethical 
$Ζ��WKH�$Ζ�(WKLFV�2ɝFHU��WKH�3URGXFW�0DQDJHU��DQG�WKH�$Ζ�$XGLWRU� 

 � )RU�SROLF\PDNHUV��ZH�UHFRPPHQG�IDFLOLWDWLQJ�D�QHWZRUN�RU�URVWHU�RI�H[SHUWV��ZKR�
are encouraged to suggest and organise into working groups decided by the mem-
bers themselves. This would present a dynamic manner of identifying emerging 
SUREOHP�DUHDV��FRPELQHG�ZLWK�D�OHDQ�SURFHVV�WR�SURGXFH�ZRUNDEOH�RXWFRPHV�
which can then be rapidly iterated on. 

 � )RU�RUJDQLVDWLRQV��ZH�UHFRPPHQG�FXOWLYDWLQJ�D�ȵH[LEOH��\HW�UREXVW�ȊHWKLFV�LQIUD-
VWUXFWXUHȋ�WR�SURYLGH�FRQWH[W�DQG�JXLGDQFH�IRU�HPSOR\HHV�WR�PDNH�PRUH�LQIRUPHG�
MXGJPHQWV�DERXW�WKH�$Ζ�V\VWHPV�WKH\�ZRUN�ZLWK��DQG�WR�FOHDU�WKH�SDWK�IRU�HWKLFDO�
action by providing clear structures and processes for concerns to be raised and 
DGGUHVVHG�HHFWLYHO\��

Key  
Takeaways



 I
         N
TR
     O11

1Intro 
duction

1 This term is taken to mean a system with known 
and observable inputs and outputs, but with an 
obscured internal working. See Pinch, Trevor J. 1992. 
“Opening Black Boxes: Science, Technology and 
Society.” Social Studies of Science 22, no. 3: 487–510.

2 Morley, Jessica, et al. 2020. “From What to How:  
An Initial Review of Publicly Available AI Ethics Tools, 
Methods and Research to Translate Principles into 
Practices.” Science and Engineering Ethics 26, no. 4: 
2141–68. (https://doi.org/10.1007/s11948-019-00165-5).

FURP�WKH�PRVW�ȵHHWLQJ�RQOLQH� LQWHUDF-
tions to consequential assessments for loan or 
FUHGLW�HOLJLELOLW\��WHFKQRORJLHV�EDVHG�RQ�$UWLȴFLDO�
ΖQWHOOLJHQFH��$Ζ��KROG�JUHDW�VZD\�RYHU�RXU�VRFLDO�
and economic interactions. There is a growing 

recognition of the social costs associated with the typically obscured decisions made 
E\�DOJRULWKPV�WKDW�DUH�OLNHQHG�WR�ȊEODFN�ER[ȋ�V\VWHPV�1 

AV�PRUH�DWWHQWLRQ�LV�SDLG�WR�WKH�SRWHQWLDO�DQG�UHDOLVHG�KDUPV�RI�$Ζ�EDVHG�V\VWHPV��
YDULRXV�LQGXVWU\�H[SHUWV��JRYHUQPHQWV��1*2V��DQG�DFDGHPLF�H[SHUWV�KDYH�EHHQ�ZRUN-
ing to create frameworks of AI ethics focused on harm-reduction and optimisation for 
VRFLDOO\�JRRG�RXWFRPHV��$JDLQVW�WKH�EDFNGURS�RI�JURZLQJ�VRFLDO�DQG�SROLWLFDO�SUHVVXUH��
FRPSDQLHV�GHYHORSLQJ�$Ζ�EDVHG�SURGXFWV�DUH�H[SHFWHG�WR�WDNH�WKHVH�IUDPHZRUNV�DQG�
WUDQVODWH�WKHP�LQWR�DFWLRQbȂ�PRYLQJ�EH\RQG�PHUH�UHJXODWRU\�FRPSOLDQFH��+RZHYHU��WKLV�
WUDQVODWLRQ�IURP�IUDPHZRUNV�WR�SUDFWLFH��RU�WKH�ȊZKDWȋ�WR�WKH�ȊKRZȋ�2 remains ambigu-
RXV�IRU�PRVW�RUJDQLVDWLRQV��)XUWKHU��WKH�ȊZKDWȋ�LWVHOI�LV�VKLIWLQJ��$V�ZH�OHDUQ�PRUH�DERXW�
$ΖȇV�SRWHQWLDO�LPSDFW�RQ�VRFLHW\��RXU�XQGHUVWDQGLQJ�RI�WKH�UHOHYDQW�FRQFHUQV�IRU�HWKLFDO�
$Ζ�LV�LQ�FRQVWDQW�ȵX[��+RZ�PLJKW�FRPSDQLHV�PHDQLQJIXOO\�WUDQVODWH�WKHVH�IUDPHZRUNV�
LQWR�SUDFWLFH��ZKHQ�WKHVH�IUDPHZRUNV�WKHPVHOYHV�DUH�D�PRYLQJ�WDUJHW"

TKLV�SDSHU�SUHVHQWV�D�FUXFLDO�ȴUVW�DWWHPSW�LQ�RXWOLQLQJ�KRZ�WKLV�WUDQVODWLRQ�PLJKW�
occur. We do so through a qualitative process of semi-structured interviews with vari-
RXV�VWDNHKROGHUV��LQFOXGLQJ�GDWD�VFLHQWLVWV��PDQDJHUV��VHQLRU�H[HFXWLYHV��DQG�LQGXVWU\�
H[SHUWV��$OWKRXJK�RXU�VDPSOH�VL]H�LV�UHODWLYHO\�VPDOO��RXU�LQWHUYLHZV�\LHOGHG�ULFK�GDWD�
DERXW�KRZ�KLJK�OHYHO�$Ζ�HWKLFV�SULQFLSOHV�DUH�LQWHUSUHWHG��WUDQVODWHG��DQG�LPSOHPHQWHG�
into practice in Singapore-based organisations. This data underpins the analysis and 
discussion presented in subsequent sections. 
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A recent scoping review analysed a corpus of 84 documents stating principles 
DQG�JXLGHOLQHV�IURP�JOREDO�HRUWV�UHODWHG�WR�$Ζ�HWKLFV�3 They report convergence around 
ȴYH�SULQFLSOHV��WUDQVSDUHQF\��MXVWLFH�DQG�IDLUQHVV��QRQ�PDOHȴFHQFH��UHVSRQVLELOLW\��DQG�
SULYDF\bȂ�ZKLOH�DFNQRZOHGJLQJ�WKDW�WKHUH�UHPDLQV�GLYHUJHQFH�RQ�KRZ�WKHVH�LVVXHV�DUH�
LQWHUSUHWHG��QRUPDWLYHO\� MXVWLȴHG��DQG�UHFRPPHQGHG�IRU� LPSOHPHQWDWLRQ��$QRWKHU�
recent analysis concurs: describing a similar set of principles as those listed above as 
WKH�ȊQRUPDWLYH�FRUH�RI�D�SULQFLSOH�EDVHG�DSSURDFK�WR�$Ζ�HWKLFV�DQG�JRYHUQDQFHȋ�4 In this 
DQDO\VLV��)MHOG�HW�DO��UHYLHZ����SURPLQHQW�$Ζ�SULQFLSOHV�GRFXPHQWV��DQG�ȴQG�FRQYHUJHQFH�
RQ�VLPLODU�KLJK�OHYHO�SULQFLSOHV��ZKLOH�RQFH�DJDLQ�DFNQRZOHGJLQJ�WKDW�QRUPDWLYH�FRQ-
FHSWV�DUH�LQYRNHG�GLHUHQWO\�WR�FRQFHSWXDOLVH�
similar principles across various documents.5

SLQJDSRUHȇV�HRUWV�WR�GHYHORS�D�IUDPH-
work of AI ethics and governance similarly 
converge towards these high-level principles. 
The recently released second iteration of the 
0RGHO�$Ζ�*RYHUQDQFH�)UDPHZRUN�FHQWUHV�RQ�
WKH�SULQFLSOHV�RI�H[SODLQDELOLW\��WUDQVSDUHQF\��
IDLUQHVV��DQG�KXPDQ�FHQWULFLW\��DQG�SURYLGHV�
EURDG�UHFRPPHQGDWLRQV�IRU�ȴUPV�WR�LQFRU-
porate these principles into their AI systems.6 
6LPLODUO\��WKH�0RQHWDU\�$XWKRULW\�RI�6LQJD-
pore issued their own set of principles for 
$Ζ�DQG�GDWD�DQDO\WLFV�LQ�WKH�ȴQDQFLDO�VHFWRU��
FHQWUHG�RQ�WKH�SULQFLSOHV�RI�IDLUQHVV��HWKLFV��
DFFRXQWDELOLW\��DQG�WUDQVSDUHQF\�7

One other type of document often 
overlooked by commentators in the land-

2Back 
ground

2.1 Mapping  
the AI ethics 
debate

�� -RELQ��$QQD���0DUFHOORb�ΖHQFD�bDQGb(\b�9D\HQD��������
Ȋ7KH�*OREDOb��/DQGVFDSHbRIb$Ζb�(WKLFVb*XLGHOLQHV�ȋ�
1DWXUH��0DFKLQHb�ΖQWHOOLJHQFHb��bQR��������Ȃ���

�� )MHOG��-HVVLFD��HW�DO��������Ȋ3ULQFLSOHG�$UWLȴFLDO�
ΖQWHOOLJHQFH��0DSSLQJ�&RQVHQVXV�LQ��(WKLFDObDQG�
5LJKWV�%DVHG�$SSURDFKHV�WR�3ULQFLSOHVbIRU�$Ζ�ȋ�
6651�6FKRODUO\�3DSHU��5RFKHVWHU��1HZb<RUN��
Social Science Research Network. 

�� )MHOG�HW�DO��ȴQG�FRQYHUJHQFH�LQ�HLJKW�EURDG�
WKHPHV��SULYDF\��DFFRXQWDELOLW\��VDIHW\�DQGbVHFX-
rity, transparency and explainability, fairness and 
QRQ�GLVFULPLQDWLRQ��KXPDQ�FRQWURObRIb�WHFKQRORJ\��
SURIHVVLRQDO�UHVSRQVLELOLW\��DQG��SURPRWLRQbRI�
KXPDQ�YDOXHV��)XUWKHU�HODERUDWLRQ�RQbWKHVH�HLJKW�
WKHPHV�ȴQGV�WKDW�����LQGLYLGXDOb�SULQFLSOHVbFDQbEH�
VXEVXPHG�ZLWKLQ�WKHVH�HLJKWbȂ�b�LOOXVWUDWLQJbKRZ�
WKHVH�WKHPHV�DUH��FRQFHSWXDOLVHGb�GLHUHQWO\bLQ�
GLHUHQW�GRFXPHQWV�

�� 0RGHO�$UWLȴFLDO�ΖQWHOOLJHQFH�*RYHUQDQFH�)UDPH-
work-Second Edition (https://www.pdpc.gov.
VJ���PHGLD�ȴOHV�SGSF�SGI�ȴOHV�UHVRXUFH�IRU�RU-
ganisation/ai/sgmodelaigovframework2.pdf).

7 Principles to Promote Fairness, Ethics, Account-
ability and Transparency (FEAT) in the Use of 
$UWLȴFLDO�ΖQWHOOLJHQFH�DQG�'DWD�$QDO\WLFV�LQ�
Singapore’s Financial Sector. (https://www.mas.
gov.sg/~/media/MAS/News%20and%20Publica-
tions/Monographs%20and%20Information%20
Papers/FEAT%20Principles%20Final.pdf).

One central thrust of recent research on 
AI ethics has been to develop high-level principles 
that articulate pertinent ethical concerns related 
WR�$Ζ�V\VWHPV��ZLWK�JXLGDQFH�RQ�DGGUHVVLQJ�WKHP��
While this paper is focused more on advancing the 

DSSOLFDWLRQ�RI�WKLV�UHVHDUFK��UDWKHU�WKDQ�LWV�FRQWHQW��WKH�UHVW�RI�WKLV�VHFWLRQ�IRFXVHV�
RQ�EULHȵ\�RXWOLQLQJ�WKH�VKDSH�RI�WKH�ȴHOG��VRPH�RI�LWV�NH\�GHYHORSPHQWV��DQG�UHFHQW�
HRUWVbȂ�E\�ZD\�RI�FODULI\LQJ�ZKDW�ZH�PHDQ�ZKHQ�ZH�GLVFXVV�$Ζ�HWKLFV�



C
            K

 G R   
            13

OUJDQL]DWLRQV�WKDW�DGDSW�ZHOO�ZLOO�FRQVXOW�D�ZLGH�UDQJH�RI�VRXUFHV��UHIHUHQFHG�
WR�WKHLU�ORFDO�FRQWH[W��WR�WKHQ�GHFLGH�RQ�ZKDW�DGDSWDWLRQV�PLJKW�EH�QHFHVVDU\�RI�WKHLU�
processes to ensure the development of AI-based products and services aligned with 
HWKLFDO�SULQFLSOHV��2UJDQLVDWLRQV�WKDW�DGDSW��GHOLEHUDWHO\��SRRUO\�PD\�XVH�WKHVH�P\ULDG�
GRFXPHQWV�WR�HHFWLYHO\�FKHUU\�SLFN�SULQFLSOHV�ZKLFK�ȴW�H[LVWLQJ�SUDFWLFHV��FRQWULEXWLQJ�
WR�D�EURDGHU�SURFHVV�RI�SHUIRUPDWLYH�HWKLFV�ZLWKRXW�DFFRXQWDELOLW\��RU�ZKDW�LV�RWKHU-
ZLVH�NQRZQ�DV�ȊHWKLFV�ZDVKLQJȋ�9�2XU�SDSHU�RQO\�IRFXVHV�RQ�WKH�WUDQVODWLRQ�SUREOHP��
although we also acknowledge the risks of such a proliferation of frameworks and 
JXLGHOLQHV��5HJDUGOHVV��IRU�RUJDQLVDWLRQV�WKDW�ZLVK�WR�PDNH�D�JRRG�IDLWK�DWWHPSW�DW�
WUDQVODWLQJ�WKHVH�SULQFLSOHV�LQWR�SUDFWLFH��WKH�DGDSWDWLRQV�WKH\�PXVW�PDNH�GHSHQG�RQ�
ZKDW�WKHLU�FXUUHQW�SURFHVVHV�DQG�GHFLVLRQ�PDNLQJ�LQIUDVWUXFWXUHV�ORRN�OLNH��DV�ZHOO�DV�
WKH�VSHFLȴF�$Ζ�XVH�FDVH�LQ�TXHVWLRQ�

One possible adaptation is to strengthen the organisation’s ethical infrastruc-
WXUH��FRPSULVLQJ�RI�ȊERWK�IRUPDO�DQG�LQIRUPDO�HOHPHQWVbȂ�LQFOXGLQJ�FRPPXQLFDWLRQ��
VXUYHLOODQFH��DQG�VDQFWLRQLQJ�V\VWHPVbȂ�DV�
ZHOO�DV�RUJDQLVDWLRQDO�FOLPDWHV�IRU�HWKLFV��
UHVSHFW��DQG�MXVWLFHȋ�10�3ULRU�UHVHDUFK�LQ�
business ethics elaborates on various 
PDQLIHVWDWLRQV�RI�WKLV�FRQFHSW��LQFOXGLQJ�
providing concrete and comprehensible 
FRPPXQLFDWLRQ�DERXW�HWKLFDO�YDOXHV��DQG�
IRUPDO� UHZDUGV� IRU�H[HPSODU\�HWKLFDO�
behaviour.11�5HFHQW�HRUWV� LQ�WKH�SKL-
ORVRSK\�RI�WHFKQRORJ\��WKURXJK�FRLQLQJ�
WKH�WHUP�ȊLQIUDHWKLFVȋ��DOVR�PDNH�D�FRQ-
nection between moral behaviour and 
WKHLU�VXUURXQGLQJ�ȊH[SHFWDWLRQV��DWWLWXGHV��

2.2 How might 
organisations 
DGDSW"�

8 ISACA. 2019. “COBIT: Control Objectives for Informa-
tion Technologies.” (https://www.isaca.org/resources/ 
cobit). ISO/IEC. 2015. “ISO/IEC 38500 Information 
Technology – Governance of IT for the Organization.” 
(https://www.iso.org/cms/render/live/en/sites/isoorg/ 
contents/data/standard/06/28/62816.html).

�� 9LQFHQW��-DPHV��$SULO�������Ȋ7KH�3UREOHP�ZLWK�$Ζ�
(WKLFV�ȋ�7KH�9HUJH���KWWSV���ZZZ�WKHYHUJH�FRP� 
������������������DL�DUWLȴFLDO�LQWHOOLJHQFH�HWKLFV� 
boards-charters-problem-big-tech).

10 Tenbrunsel, Ann E., Kristin Smith-Crowe, and Eliza-
beth E. Umphress. 2003. “Building Houses on Rocks: 
The Role of the Ethical Infrastructure in Organiza-
tions.” Social Justice Research 16, no. 3: 285–307. 

11� )HUQ£QGH]��-RV«�/XLV��DQG�-DYLHU�&DPDFKR��������
Ȋ(HFWLYH�(OHPHQWV�WR�(VWDEOLVK�DQ�(WKLFDO�ΖQIUDVWUXF-
ture: An Exploratory Study of SMEs in the Madrid Re-
gion.” Journal of Business Ethics 138, no. 1: 113–31.

scape of AI ethics is governance models by standards-setting bodies. Industry standards 
such as COBIT and ISO/IEC 38500:2015 provide detailed and often technical guidelines 
RQ�JRYHUQLQJ�Ζ7�V\VWHPV��LQFOXGLQJ�DGYLFH�RQ�KRZ�WR�VHW�XS�JRYHUQDQFH�ERGLHV�WR�DXGLW�
and mitigate risks related to the deployment of IT systems.8 Though these are often 
VNLPPHG�RYHU�LQ�IDYRXU�RI�ȵDVKLHU�QDWLRQDO�RU�LQWHUQDWLRQDO�SULQFLSOHV�EDVHG�IUDPH-
ZRUNV��VWDQGDUGV�VHWWLQJ�ERGLHV�SURYLGH�D�NQRZQ�DQG�WUXVWHG�VRXUFH�RI�JXLGHOLQHV�DQG�
LQIRUPDWLRQ�WR�LQGXVWU\�SUDFWLWLRQHUV��HYHQ�LI�WKHVH�DUH�QRW�FXUUHQWO\�DLPHG�VSHFLȴFDOO\�
at AI systems.

COHDUO\��WKHUH�LV�DQ�RYHUVXSSO\�RI�UHIHUHQFHV�IRU�FRPSDQLHV�WR�FRQVXOW�ZKHQ�
attempting to deploy AI systems ethically. Even as convergence occurs towards a few 
FHQWUDO�WKHPHV��RUJDQLVDWLRQV�VHHNLQJ�WR�DGRSW�SULQFLSOHG�DSSURDFKHV�WR�$Ζ�HWKLFV�PXVW�
still frame these concerns with respect to their own organisational practices. Further-
PRUH��DGGLWLRQDO�FRQVLGHUDWLRQ�RI�ORFDO�VRFLDO�DQG�FXOWXUDO�QRUPV�PXVW�DOVR�EH�PDGH�WR�
XQGHUVWDQG�KRZ�WKH\�PLJKW�VKDSH�WKH�VSHFLȴF�H[SUHVVLRQ�RI�WKHVH�SULQFLSOHV��$V�PRVW�
RUJDQLVDWLRQV�DUH�VWLOO� LQ�WKHLU�HDUO\�VWDJHV�RI�DWWHPSWLQJ�WKLV�WUDQVODWLRQDO�H[HUFLVH��
studying these organisations may provide insight into key factors enabling or limiting 
the wider adoption of these principles in industry. 
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12� )ORULGL��/XFLDQR��������ȊΖQIUDHWKLFVbȂbRQbWKHb&RQ-
GLWLRQV�RI�3RVVLELOLW\�RI�0RUDOLW\�ȋb�3KLORVRSK\b	�
Technology 30, no. 4: 391–94.

UXOHV��QRUPV�DQG�SUDFWLFHVȋ��LQ�UHODWLRQ�WR�HWKLFDO�GHFLVLRQ�PDNLQJ�DERXW�LQIRUPDWLRQ�
and communication technologies.12�%\�VWUHQJWKHQLQJ�WKHLU�HWKLFDO� LQIUDVWUXFWXUHV��
organisations may allow employees working on AI systems to raise concerns without 
KHVLWDWLRQ�DQG�HQVXUH�WKDW�WKHVH�FRQFHUQV�DUH�FKDQQHOOHG�WR�DQG�HHFWLYHO\�DGGUHVVHG�
by the relevant parties. 
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3Methodology
CRQVLGHULQJ�WKH�FKDOOHQJHV�SUHYLRXVO\�RXWOLQHG��RUJDQLVDWLRQV�VHHNLQJ�WR�SUDFWLVH�

AI ethics must simultaneously look outwards to understand and interpret high-level 
SULQFLSOHV��ZKLOH�DOVR�EXLOGLQJ�XS�LQWHUQDO�FDSDELOLWLHV�WR�DGGUHVV�WKH�WUDQVODWLRQ�RI�
WKHVH�SULQFLSOHV�LQWR�SUDFWLFH�IRU�WKHLU�RZQ�VSHFLȴF�XVH�FDVHV��6WUXFWXUHG�OLQHDUO\��WKLV�
SUHVHQWV�WKUHH�SRWHQWLDO�SUREOHP�DUHDV��)LUVW��WKH�WUDQVODWLRQ�RI�KLJK�OHYHO�SULQFLSOHV�
PXVW�UHVXOW�LQ�DFWLRQDEOH�WDVNV�WR�EH�FDUULHG�RXW�E\�SHRSOH��6HFRQG��WKH�UROHV�ZKLFK�DUH�
EHVW�SRVLWLRQHG�WR�WDNH�XS�WKHVH�WDVNV�PXVW�EH�DSSURSULDWHO\�LGHQWLȴHG�RU�FUHDWHG��$QG�
ȴQDOO\��WR�HQVXUH�WKDW�WKHVH�UROHV�PHDQLQJIXOO\�FRQWULEXWH�WRZDUGV�WKH�HWKLFDO�GHSOR\-
PHQW�RI�$Ζ�SURGXFWV�DQG�V\VWHPV��RUJDQLVDWLRQV�QHHG�WR�FOHDUO\�DUWLFXODWH�WKH�LQȵXHQFH�
of ethical considerations within their decision-making processes. 

HRZHYHU��JLYHQ�WKH�UHODWLYHO\�QHZ�HPHUJHQFH�RI�IRUPDOLVHG�VWUXFWXUHV�DQG�MRE�
UROHV�LQ�$Ζ�HWKLFV�ZLWKLQ�RUJDQLVDWLRQV�JOREDOO\��0LFURVRIW��IRU�H[DPSOH��RQO\�IRUPHG�
WKHLU�ȴUVW�IXOO�WLPH�SRVLWLRQ� LQ�$Ζ�SROLF\�DQG�HWKLFV� LQ�������13 such neat linearity is 
XQOLNHO\�WR�PDQLIHVW�DFURVV�YDULRXV�RUJDQLVDWLRQV�LQ�6LQJDSRUH��7KHUHIRUH��LQVWHDG�RI�
FRPSDULQJ�VWDWLF�LQGLFDWRUV�OLNH�RUJDQLVDWLRQDO�FKDUWV�RU�MRE�GHVFULSWLRQV��RXU�PHWK-
odological approach aimed to produce rich qualitative data that could speak to the 
FRPSOH[�H[SHULHQFHV�RI�WKH�SHRSOH�ZLWKLQ�RUJDQLVDWLRQV�DWWHPSWLQJ�WR�WUDQVODWH�SULQ-
FLSOHV�LQWR�DFWLRQ��VR�WKDW�ZH�PLJKW�H[WUDSRODWH�WKH�URRW�FDXVHV�HQDEOLQJ�RU�OLPLWLQJ�
the implementation of AI ethics.

We utilise semi-structured interviews with our participants to gather data on 
four central themes. These are: what organisational factors might empower employees 
to raise concerns about AI ethics; how do employees raise and act on these concerns; 
ZKDW�NLQGV�RI�SURFHVVHV��LI�DQ\��VXUURXQG�WKH�DSSUDLVDO�RI�WKHVH�HWKLFDO�FRQFHUQV��DQG�
KRZ�DUH�WKHVH�SURFHVVHV�PDLQWDLQHG�IRU�ORQJ�WHUP�VXVWDLQDELOLW\"�ΖQ�DGGLWLRQ��ZH�DOVR�
leverage prior work done at the Lee Kuan Yew Centre for Innovative Cities to recon-
VWUXFW�NH\�MRE�UROHV�DV�LGHQWLȴHG�E\�RXU�SDUWLFLSDQWV�LQ�D�FR�SURGXFWLRQ�H[HUFLVH�IRU�
WKH�SXUSRVHV�RI�EHWWHU�LQWHJUDWLQJ�$Ζ�HWKLFV�FRQFHUQV�LQWR�H[LVWLQJ�RUJDQLVDWLRQDO�VWUXF-
tures.14�)LQDOO\��ZH�VHOHFWHG�SDUWLFLSDQWV�
with a bias for those close to or directly 
involved in current ethical decision-mak-
ing processes. Over the course of this 
VWXG\��ZH� LQWHUYLHZHG�WHQ� LQGLYLGXDOV�
across nine organisations. These organ-
isations are varied in terms of both size 
and reach. Two organisations are leading 

13� 'DYHQSRUW��7KRPDV�+�������bȌ:KDWb'RHVbDQb$Ζ�
�(WKLFLVW�'R"Ȋ�0Ζ7�6ORDQ��0DQDJHPHQWb�5HYLHZ�� 
(https://sloanreview.mit.edu/article/what-does- 
an-ai-ethicist-do/). 

14� 2QJ�7HQJ�&KHRQJ�/DERXU�/HDGHUVKLS�ΖQVWLWXWH��
DQG�/HH�.XDQ�<HZ�&HQWUH�IRU�ΖQQRYDWLYH�&LWLHV��
2018. “Polarising of Job Opportunities: Charting 
New Pathways and Adopting New Technologies.” 
/DERXU�5HVHDUFK�&RQIHUHQFH������3URFHHGLQJV��
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)RUWXQH����bFRPSDQLHV�ZLWK�D�ODUJH�SUHVHQFH�LQ�6LQJDSRUH��IRXU�DUH�PLG�VL]HG�RU�ODUJH�
FRPSDQLHV�ZLWK�RSHUDWLRQV�DFURVV�PXOWLSOH�$VLDQ�FRXQWULHV��DQG�WKH�UHPDLQLQJ�WKUHH�
are smaller organisations operating primarily within Singapore. Our participants also 
UHSUHVHQW�D�GLYHUVH�UDQJH�RI�H[SHULHQFHV��:KLOH�DOO�VHOI�LGHQWLI\�DV�EHLQJ�DFWLYH�SDUWLF-
LSDQWV�LQ�WKH�LPSOHPHQWDWLRQ�RI�$Ζ�HWKLFV��WKHLU�EDFNJURXQGV�DQG�MRE�GRPDLQV�LQFOXGH�
GDWD�VFLHQFH��HQJLQHHULQJ��ODZ��FRUSRUDWH�LQYHVWLQJ��SURGXFW�PDQDJHPHQW��DQG�WHFK-
QRORJ\�PDUNHWLQJ�DQG�PDQDJHPHQW��ΖQ�WKH�IROORZLQJ�VHFWLRQ��ZH�SUHVHQW�RXU�ȴQGLQJV�
IURP�WKHVH�LQWHUYLHZV��JURXSHG�LQWR�WKUHH�FRPPRQ�WKHPHV��
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OQH�FOHDU�ȴQGLQJ�IURP�RXU�LQWHUYLHZV�LV�WKDW�LQ�RUGHU�IRU�$Ζ�HWKLFV�WR�JDLQ�SXUFKDVH�
ZLWKLQ�DQ�RUJDQLVDWLRQ��LQ�WHUPV�RI�EHLQJ�IDFWRUHG�LQWR�GHFLVLRQ�PDNLQJ���LW�QHHGV�WR� 
be encompassed within a larger ethical framework alongside a well-developed organisa-
tional infrastructure that supports and encourages the voicing of ethical concerns more 
generally. This infrastructure further needs to be supported and endorsed by senior mem-
bers in the organisation and must contain multiple channels for raising concerns and acting 
XSRQ�WKHP��)LQDOO\��VXFK�DQ�LQIUDVWUXFWXUH�DOVR�QHHGV�WR�XQHTXLYRFDOO\�VXSSRUW�DQG�SURWHFW� 
whistle-blowers.

 
Public support from senior leadership of the organisation is essential as a sig-

QDOOLQJ�PHFKDQLVP��ΖI�VHQLRU�OHDGHUVKLS�GRHV�QRW�H[SOLFLWO\�VXSSRUW�WKH�SULRULWLVDWLRQ�RI�
HWKLFDO�FRQFHUQV�RYHU�FRPPHUFLDO�RXWFRPHV��MXQLRU�PHPEHUV�RI�WKH�RUJDQLVDWLRQ�ZLOO�
QRW�IHHO�FRPIRUWDEOH�EULQJLQJ�XS�HWKLFDO�FRQFHUQV��OHVW�WKH\�FRQȵLFW�ZLWK�FRPPHUFLDO�
LPSHUDWLYHV��ΖQVWHDG��WKHVH�PHPEHUV�IHHO�WKH�QHHG�WR�HLWKHU�UHSUHVV�WKHVH�FRQFHUQV�RU�
FRXFK�WKHP�LQ�WHUPV�RI�ȊEXVLQHVV�ULVNȋ��DV�RQH�RI�RXU�SDUWLFLSDQWV�UHSRUWHG��0RUHRYHU��
DQRWKHU�SDUWLFLSDQW��D�VXSHUYLVRU�LQ�D�GDWD�VFLHQFH�WHDP��QRWHV�WKDW�ȊKDYLQJ�D�PHHWXS�
RI�����SHRSOH�FRXOG�EH�OHVV�LPSDFWIXO�WKDQ�WZR�H[WUHPHO\�VHQLRU�YLFH�SUHVLGHQWV�KDYLQJ�
D�FKDW�RYHU�FRHHȋbȂ�IXUWKHU�LOOXVWUDWLQJ�WKH�LPSRUWDQFH�RI�JHWWLQJ�EX\�LQ�IURP�VHQLRU�
OHDGHUVKLS�ZKR�FDQ�VHW�RUJDQLVDWLRQDO�SULRULWLHV��DQG�WKXV��FXOWXUH��DURXQG�HWKLFV�

Having multiple channels for reporting ethical concerns is similarly crucial as 
it presents people with a way to circumvent managerial elements who may not share 
WKH�VDPH�FRQFHUQV��7KHVH�FKDQQHOV�FROOHFW�IHHGEDFN�ERWK�LQWHUQDO�DQG�H[WHUQDO�WR�WKH�
organisation and can manifest in both informal and formal manners. Informal channels 
UHJXODUO\�FRQVLVW�RI�FURVV�WHDP�PDLOLQJ�OLVWV�DQG�LQWHUHVW�JURXSV��HQDEOLQJ�LQIRUPDWLRQ�
VKDULQJ�IRU�HWKLFDO�FRQFHUQV�DFURVV�IXQFWLRQV�OLNH�HQJLQHHULQJ��SURGXFW��DQG�RSHUD-

4Findings  
and  
Implications

4.1 The  
importance 
of ethical  
infrastructure
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WLRQV��6RPH�IRUPDO�FKDQQHOV�PD\�EH�VHW�XS�IRU�VSHFLȴF�SURMHFWV�LQ�WKH�RUJDQLVDWLRQ��
ZKLOH�RWKHUV�FROOHFW�PRUH�JHQHUDO�IHHGEDFN�DQG�FRQFHUQV�IURP�HPSOR\HHV��7\SLFDOO\��
WKLV�PDQLIHVWHG�LQ�D�VSOLW�EHWZHHQ�SURMHFW�PDQDJHUV�DQG�SHRSOH�PDQDJHUV��VR�WKDW�DQ�
employee could raise a concern to one without having to go through the other.

It further helps when feedback is sought from the end-users of the product. 
$V�PHQWLRQHG�E\�RQH�RI�RXU�SDUWLFLSDQWV�ZKR�LV�DQ�H[HFXWLYH�DW�D�SRSXODU�ULGHVKDULQJ�
FRPSDQ\��ȊD�ORW�RI�RXU�GULYHUV�LQ�WKH�HDUO\�VWDJHV�SHUVRQDOO\�NQHZ�RU�ZHUH�FRQQHFWHG�
YLD�:KDWV$SS�WR�WKH�IRXQGHUV�>DQG@�VHQLRU�H[HFXWLYHV��DQG�Ȑ�D�ORW�RI�IHHGEDFN�FDPH�
directly from them.” Having a close connection to the end-users further helps to factor 
in the social outcomes of an AI application throughout multiple layers of the develop-
PHQW�SURFHVV��ZKLFK�DOVR�HQDEOHV�D�JUHDWHU�VHQVH�RI�RZQHUVKLS�DPRQJ�HPSOR\HHV�

Almost all our participants highlighted that AI ethics concerns are presently being 
treated by people in an informal and ad-hoc manner within their organisations. This 
LV�SDUWO\�GXH�WR�D�JHQHUDO�ODFN�RI�HGXFDWLRQ�DURXQG�$Ζ�HWKLFV��EXW�DOVR�SDUWO\�EHFDXVH�LW�
UHPDLQV�GLɝFXOW�WR�DSSUDLVH�WKH�GRZQVWUHDP�HHFWV�RI�$Ζ�SURGXFWV�DQG�V\VWHPV�LQ�WHUPV�
RI�VRFLDO�FRVWV�ZKLOH�WKH\�DUH�VWLOO�EHLQJ�GHYHORSHG��7KH�DSSUDLVDO�SURFHVV��WKHUHIRUH��
UHVHPEOHV�PRUH�LQVWLQFWXDO�UDWKHU�WKDQ�SURFHGXUDO�UHFRJQLWLRQ��$GGLWLRQDOO\��KLJK�OHYHO�
SULQFLSOHV�DQG�IUDPHZRUNV�GR�OLWWOH�WR�DOOHYLDWH�WKLV�LVVXH��DV�WKH\�DUH�JHQHUDOO\�YLHZHG�
as being too generic to be of practical use within these organisations.

WKHQ�TXHULHG�DERXW�ZK\�$Ζ�HWKLFV�UHPDLQV�LQVWLQFWXDO�UDWKHU�WKDQ�SURFHGXUDO��
our participants described how there were little resources or time allocated to seriously 
WUHDW�WKHVH�FRQFHUQV�LQ�D�VWUXFWXUHG�PDQQHU��LQ�ODUJH�SDUW�GXH�WR�WKH�ȊVWDUW�XSȋ�QDWXUH�
RI�WKHLU�RUJDQLVDWLRQV��$V�D�UHVXOW��DQG�LQ�WKH�DEVHQFH�RI�D�V\VWHP�WR�VWDQGDUGLVH�WKH�
DSSUDLVDO�RI�SRWHQWLDOO\�WKRUQ\�HWKLFDO�LVVXHV��WKHUH�LV�D�UHOLDQFH�RQ�LQGLYLGXDO�DSSUDLVDOV��
ZKLFK�DUH�RIWHQ�KLJKO\�DPELJXRXV�DQG�DG�KRF�LQ�QDWXUH��DQG�QHFHVVDULO\�VXEMHFWLYH��2XU�
participants mentioned that this process can often be simply condensed into asking if 
VRPHWKLQJ�LV�EHLQJ�GRQH�ȊZHLUGȋ�RU�E\�DVNLQJ�WKH�TXHVWLRQ��ȊZRXOG�\RX�EH�FRPIRUWDEOH�
WHOOLQJ�\RXU�PRWKHU�ZKDW�\RX�KDYH�GRQHȋ"

AV�WR�ZK\�KLJK�OHYHO�IUDPHZRUNV�ZHUH�QRW�XVHIXO�LQ�WKLV�FDVH��RXU�SDUWLFLSDQWV�
SRLQWHG�WR�WKH�ODUJH�GLHUHQFHV�EHWZHHQ�WKH�DSSOLFDWLRQV�RI�$Ζ�ZLWKLQ�DQG�DFURVV�FRP-
SDQLHV��RIWHQ�FRPPHQWLQJ�WKDW�WKH�IUDPHZRUNV�DUH�ȊWRR�JHQHULF�Ȑ�>DQG@�WRR�ZDWHUHG�
GRZQȋ��)XUWKHUPRUH��WKHVH�IUDPHZRUNV�RIWHQ�DVVXPH�WKDW�$Ζ�LV�SUHVHQWHG�DQG�GHSOR\HG�
DV�D�ȴQDO�SURGXFW��EXW�WKH�UHDOLW\�LV�WKDW�VRPHWKLQJ�DV�VLPSOH�DV�FUHGLW�VFRULQJ�UHTXLUHV�
D�WUHPHQGRXV�DPRXQW�RI�LWHUDWLRQ�WR�JHW�>WR@�D�PRGHO�ZKHUH�>WKH@�WUDLQLQJ�GDWD�JHWV�Ȑ�
DQ�RXWFRPH�ZKLFK�FDQ�EH�YHULȴHG�DQG�>LV@�DFFXUDWHȋ��

IQ�WKHVH�FDVHV��LW�LV�JHQHUDOO\�XQFOHDU�ZKHUH�RQH�ZRXOG�ȴQG�WKH�WLPH�RU�UHVRXUFHV�
�DPLGVW�FRQVWDQW�LWHUDWLRQ��WR�HQVXUH�DOLJQPHQW�ZLWK�WKHVH�KLJK�OHYHO�SULQFLSOHV�LQ�DQ�
HɝFLHQW�PDQQHU�

4.2 Ad-hoc ethics
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Our conversations with interview participants often turned to the competitive 
ORJLF�XQGHUO\LQJ�WKH�RYHUDOO�EXVLQHVV�HQYLURQPHQW��DQG�KRZ�LW�IUDPHV�WKH�ZD\V�LQ�ZKLFK�
employees think about ethical concerns. 

One participant analogised that the various processes in a company resemble 
WKH�ȵRZ�RI�D�ULYHU��PRYLQJ�DFFRUGLQJ�WR�WKH�ORJLFV�RI�HɝFLHQF\�DQG�FRPSHWLWLYHQHVV��
3URFHVVHV�UHODWHG�WR�HWKLFV��KHUH��UHVHPEOH�D�QHWbȂ�WU\LQJ�WR�FDWFK�SUREOHPV�DV�WKH\�
HPHUJH�WKURXJKRXW�WKH�FRPSDQ\��EXW�LQ�WXUQ��VORZLQJ�GRZQ�WKH�ȵRZ�RI�WKH�ULYHU��7KH�
ODUJHU�DQG�PRUH�ȴQH�WRRWKHG�WKH�QHW��WKH�PRUH�OLNHO\�LW�LV�WR�FDWFK�DOO�WKH�SUREOHPV��
EXW�DOVR�WKH�JUHDWHU�WKH�LPSHGLPHQW�SUHVHQWHG�WR�WKH�ULYHUȇV�ȵRZ�

IQ�DOPRVW�DOO�WKH�LQWHUYLHZV��VRPH�YHUVLRQ�RI�WKLV�DQWDJRQLVWLF�UHODWLRQ�EHWZHHQ�
ethics and business imperatives presented itself. A common pragmatic view is that 
HWKLFDO�SURFHVVHV�PD\�EH�HDVLHU�WR�HVWDEOLVK�LI�WKH\�GR�QRW�ȊFORJ�XSȋ�RWKHU�EXVLQHVV�
functions. The resulting operationalisation of ethics was then a series of interconnected 
UHVSRQVLELOLWLHV�GLXVHG�DFURVV�GLHUHQW�UROHV�LQ�WKH�SURGXFW�OLIH�F\FOH��7R�UHWXUQ�WR�
WKH�DQDORJ\��WKLV�ZRXOG�UHVHPEOH�YDULRXV�VPDOO�QHWV��VWUDWHJLFDOO\�SODFHG�DW�YDULRXV�
SRLQWV�DORQJ�WKH�ULYHU��WKHUHE\�OHDYLQJ�WKH�UHVW�RI�WKH�ULYHU�WR�ȵRZ�ODUJHO\�XQLPSHGHG�

FXUWKHU��RXU�SDUWLFLSDQWV�DOVR�VXJJHVWHG�WKDW�HWKLFDO�SURFHVVHV�VKRXOG�EH�EXLOW�
WR�ȴW�H[LVWLQJ�VWUXFWXUHV��UDWKHU�WKDQ�FUHDWH�QHZ�RQHV��2QH�RI�RXU�SDUWLFLSDQWV�VXJ-
gested that ethical considerations be folded into and normalised as part of software 
GHYHORSPHQW�RU�PDQDJHULDO�SURFHVVHV�DV�IDU�DV�SRVVLEOH��WR�PLQLPLVH�WKH�UROH�RI�HWK-
LFV�DV�D�SHUFHLYHG�ȊH[WHUQDOȋ�IRUFH�RQ�GHFLVLRQ�PDNLQJ��)RU�VRIWZDUH�HQJLQHHULQJ��WKLV�
ZRXOG�LQYROYH�LQFOXGLQJ�FKHFNV�IRU�ELDV�RU�IDLUQHVV��LI�WKHVH�FRXOG�EH�RSHUDWLRQDOLVHG�
LQ�D�WHFKQLFDO�PDQQHU���DORQJVLGH�WKH�XVXDO�WHVWLQJ�IRU�VWDELOLW\��XSWLPH��XVDELOLW\��DQG�
other such parameters.

This notion of reframing ethical norms as business norms appeared to be com-
monplace. One participant spoke about how they would reframe privacy concerns 
LQ�WHUPV�RI�ȊEXVLQHVV�ULVNVȋ�WR�JHW�WKHLU�SRLQW�DFURVV�PRUH�HHFWLYHO\bȂ�FLWLQJ�KRZ�LW�
ZDV�LPSRUWDQW�WR�ȊXVH�FRPPHUFLDO�UHDVRQLQJ�DQG�WKRXJKW�SURFHVVHVȋ�LQ�FRPPHUFLDO�
spaces. This business reframing of ethics appeared to be a sticking point in the cur-
UHQW�GLVFRXUVH�RQ�$Ζ�HWKLFV��ZLWK�DQRWKHU�SDUWLFLSDQW�ODPHQWLQJ�KRZ�HWKLFV�LV�XVHG�DV�D�
SURȴWDEOH�SURSRVLWLRQ�Ȑ�>DQG@�QRW�DV�DQ�DOWUXLVWLF�JRRG�WR�VHUYH�VRFLHW\ȋ�

FLQDOO\��RXU�SDUWLFLSDQWV�DOVR�WROG�XV�WKDW��RQ�WKH� LQGLYLGXDO� OHYHO�� LQFHQWLYH�
structures need to change to accommodate ethical decision-making. This relies on 
FRPPHUFLDO�UHDVRQLQJ�� LI�SHUIRUPDQFH�LQFHQWLYHV�RU�PHDVXUHPHQWV�DUH�GHȴQHG�E\�
FRQYHQWLRQDO�EXVLQHVV�RXWFRPHV��HPSOR\HHV�PLJKW�QRW�EH�LQWHUHVWHG�LQ�UDLVLQJ�HWKLFDO�
FRQFHUQV�WKDW�DUH�XQUHODWHG�WR��RU�HYHQ�FRXQWHUSURGXFWLYH�WR��WKHVH�RXWFRPHV��3DU-
WLFLSDQWV�FDOOHG�IRU�EXVLQHVV�HWKLFV�WR�EH�VRPHKRZ�TXDQWLȴHG�DQG�PHDVXUHG�DV�SDUW�
of an employee’s internal performance metrics wherever possible. Where this is not 
SRVVLEOH��RUJDQLVDWLRQV�ZRXOG�QHHG�WR�VHW�XS�DOWHUQDWH�VWUXFWXUHV�WR�HQVXUH�WKDW�WKHVH�
concerns are appropriately addressed.

���� (ɝFLHQF\��
Competitive-
QHVV��DQG�
Ethics
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AV�PHQWLRQHG�LQ�6HFWLRQ����RQH�LPSRUWDQW�WKHPH�LQ�RXU�LQWHUYLHZV�FHQWUHG�RQ�
QHZ�UHVSRQVLELOLWLHV�DQG�WDVNV�UHODWHG�WR�WUDQVODWLQJ�$Ζ�HWKLFV�SULQFLSOHV�LQWR�DFWLRQ��DQG�
ZKLFK�MRE�UROHV�PLJKW�EH�EHVW�VXLWHG�WR�WDNH�WKHVH�RQ�

Considering that many of these roles and responsibilities are not yet formalised 
LQ�PRVW�6LQJDSRUH�EDVHG�RUJDQLVDWLRQV��ZH�DSSURDFKHG�WKLV�WKHPH�LQ�D�K\SRWKHWLFDO�DQG�
FR�SURGXFHG�PDQQHU��ZRUNLQJ�WRJHWKHU�ZLWK�RXU�SDUWLFLSDQWV�WR�LPDJLQH��RU�UHLPDJLQH��
WKHVH�MRE�UROHV��$V�WR�ZK\�WKHVH�UROHV�ZHUH�QRW�\HW�SUHVHQW�LQ�RXU�SDUWLFLSDQWVȇ�RUJDQLVD-
tions: many felt that their companies were not yet at the stage where such roles were 
HLWKHU�QHFHVVDU\�RU�YLDEOH��)RU�H[DPSOH��DQ�RUJDQLVDWLRQ�ZLWK�D�ȵH[LEOH��UXOHV�DYHUVH�
FXOWXUH�ZRXOG�ȴQG�LW�SUHIHUDEOH�WR�OHW�HWKLFV�SHUPHDWH�WKURXJKRXW��UDWKHU�WKDQ�WU\�WR�
IRUPDOLVH�LW�LQ�RQH�SODFH��PDQ\�VPDOO�QHWV���6PDOOHU�FRPSDQLHV�ZRXOG�ȴQG�LW�GLɝFXOW�WR�
MXVWLI\�HPSOR\LQJ�D�GHGLFDWHG�IXOO�WLPH�HPSOR\HH�VROHO\�WR�SHUIRUP�DQ�HWKLFV�IXQFWLRQ��
And organisations deploying third-party AI solutions feel that the responsibility for 
HWKLFDO�$Ζ�IDOOV�RQ�WKH�SURYLGHU�RI�WKHVH�VROXWLRQV��UDWKHU�WKDQ�WKHPVHOYHV�

TKHVH�EDUULHUV�QRWZLWKVWDQGLQJ��RXU� LQWHUYLHZV�VXUIDFHG�WKUHH�MRE�UROHV�WKDW�
seemed to be particularly important to ensure the development and deployment of 
HWKLFDO�$Ζ��WKH�$Ζ�(WKLFV�2ɝFHU��WKH�3URGXFW�0DQDJHU��DQG�WKH�$Ζ�$XGLWRU��:H�VXPPDULVH�
these roles and their importance below.

IQ�PRVW�FRQYHUVDWLRQV��WKLV�UROH�ZDV�FRQFHSWXDOLVHG�DV�D�PLG��WR�VHQLRU�PDQD-
JHULDO�SRVLWLRQ��RYHUVHHLQJ�WKH�GHSOR\PHQW�RI�$Ζ�V\VWHPV�WKURXJKRXW�WKH�RUJDQLVDWLRQ��
2QH�SDUWLFLSDQW�UHFRPPHQGHG�WKDW�WKHVH�RɝFHUV�UHSRUW�GLUHFWO\�WR�WKH�&�VXLWH�DQG�WKH�
%RDUG��WR�HQVXUH�WKDW�WKH\�FDQ�PHDQLQJIXOO\�SURYLGH�RYHUVLJKW�ZLWKRXW�EHLQJ�ERJJHG�
down by bureaucratic processes.

TKH�$Ζ�(WKLFV�2ɝFHU�ZRXOG�WDNH�RQ�D�IHZ�NH\�UHVSRQVLELOLWLHV��)LUVW��WKH\�ZRXOG�
VXUYH\�WKH�EXUJHRQLQJ�GHYHORSPHQWV�LQ�$Ζ�HWKLFV�SULQFLSOHV��UHJXODWLRQV�DQG�UHVHDUFK��
WR�SLFN�RXW�WKRVH�WKDW�DUH�UHOHYDQW�WR�WKH�FRPSDQ\��DQG�WKURXJK�FRQYHUVDWLRQV�ZLWK�
YDULRXV�VWDNHKROGHUV� LQ�WKH�FRPSDQ\��FDUYH�RXW�D�VSDFH�IRU�HWKLFDO�FRQVLGHUDWLRQV�
ZLWKLQ�H[LVWLQJ�EXVLQHVV�DQG�WHFKQLFDO�GHFLVLRQ�PDNLQJ�SURFHVVHV��7KH\�ZRXOG�DOVR�
VHUYH�WR�FKDPSLRQ�JUHDWHU�$Ζ�HWKLFV�HGXFDWLRQ�ZLWKLQ�WKH�RUJDQLVDWLRQ��)XUWKHU��WKH\�
would act as a centralised point of contact for the issues raised by employees working 
RQ�$Ζ�V\VWHPV�WR�VWUHDP�XS�WR��7KH\�ZRXOG�WKHQ�FRQVROLGDWH�WKHVH�FRQFHUQV��GHYHORS�
VWUDWHJLHV�WR�DGGUHVV�WKHP��DQG�UHSRUW�DOO�WKLV�WR�VHQLRU�PDQDJHPHQW��)LQDOO\��WKH\�

5Job Roles

5.1 The AI Ethics 
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ZRXOG�SDUWLFLSDWH�LQ�QDWLRQDO�DQG�UHJLRQDO�FRQYHUVDWLRQV�DERXW�$Ζ�HWKLFV�Ȃ�DGYRFDWLQJ�
for their company’s position on these matters and helping shape policy outcomes 
related to AI ethics.

PURGXFW�0DQDJHUV��30V��DOUHDG\�SOD\�DQ�LPSRUWDQW�UROH�LQ�PDQ\�RUJDQLVDWLRQV�
today and appear to be especially well suited to take on responsibilities related to AI 
ethics. They work closely with development teams and would have intimate knowledge 
DERXW�$Ζ�V\VWHPV�EHLQJ�GHSOR\HG��WKHLU�WHFKQLFDO�VSHFLȴFDWLRQV��DQG�SRWHQWLDO�YXOQHU-
abilities and weaknesses. They coordinate constantly with various other teams and 
ZRXOG��WKHUHIRUH��KDYH�VLJKW�RI�WKH�REMHFWLYHV�DQG�NH\�UHVXOWV�WKDW�RWKHUV�DUH�VWULYLQJ�
WRZDUGV��2QH�SDUWLFLSDQW�UDLVHG�WKH�H[DPSOH�RI�KRZ��IRU�LQVWDQFH��FRQVLGHUDWLRQV�DERXW�
ELDV�DUH�DOUHDG\�LPSRUWDQW�LQ�+XPDQ�5HVRXUFHV�GHSDUWPHQWV��DQG�D�30�FRXOG�KHOS�
translate these considerations into technical requirements for another team working 
RQ�GHYHORSLQJ�KLULQJ�DOJRULWKPV��7KLUG��30V�DUH�DOVR�ZHOO�VLWXDWHG�WR�XQGHUVWDQG�FXV-
WRPHUV�DQG�HQG�XVHUV�RI�WKH�$Ζ�V\VWHPV�EHLQJ�GHSOR\HG��WR�DVVHVV�KRZ�WKHLU�QHHGV�DQG�
requirements might bear on the development processes of these systems.

TUDGLWLRQDOO\��WKH�30ȇV�UROH�FHQWUHV�RQ�DVVHVVLQJ�KRZ�WKH�FRQFHUQV�RI�RWKHU�VWDNH-
KROGHUVbȂ�ERWK�LQWHUQDO�DQG�H[WHUQDO�WR�WKH�FRPSDQ\bȂ�EHDU�RQ�WHFKQLFDO�SURFHVVHV��DQG�
WKHQ�WUDQVODWLQJ�WKHVH�LQWR�UHTXLUHPHQWV�IRU�GHYHORSHUV�WR�H[HFXWH��&RQFHUQV�UHODWHG�
WR�$Ζ�HWKLFV��WKHQ��VHHP�WR�EH�D�QDWXUDO�ȴW��LQDVPXFK�DV�WKHVH�DUH�UDLVHG�WR�WKH�DWWHQ-
WLRQ�RI�30V�E\�WKH�VWDNHKROGHUV�WKH\�LQWHUDFW�ZLWK��$Ζ�(WKLFV�2ɝFHUV��RU�RWKHU�VHQLRU�
PDQDJHUV�LQYROYHG�LQ�HWKLFDO�$Ζ��FRXOG�DOVR�ZRUN�FORVHO\�ZLWK�30V�WR�WUDQVODWH�SULQFLSOHV�
and policies into technical requirements for development teams.

IQ�RXU�FRQYHUVDWLRQV��WKH�UROH�RI�WKH�$Ζ�$XGLWRU�ZDV�FRQFHLYHG�DV�DQ�H[WHQVLRQ�
WR�ERWK�FRPSOLDQFH�IXQFWLRQVbȂ�UHODWHG�WR��IRU�LQVWDQFH��FRPSO\LQJ�ZLWK�GDWD�SURWHF-
WLRQ�RU�SULYDF\�UHJXODWLRQVbȂ�DV�ZHOO�DV�4XDOLW\�$VVXUDQFH�IXQFWLRQVbȂ�UHODWHG�WR�WHVWLQJ�
algorithms and their use-cases.

AΖ�$XGLWRUV�ZRXOG�EH�EURXJKW�LQ�DW�VHYHUDO�NH\�MXQFWXUHV�GXULQJ�WKH�GHYHORS-
ment and deployment of AI systems: when a system is deemed complete and ready for 
GHSOR\PHQW��ZKHQ�VLJQLȴFDQW�FKDQJHV�KDYH�EHHQ�PDGH�WR�H[LVWLQJ�V\VWHPV��RU�ZKHQ�
systems start to behave errantly. Auditors would then run a series of checks on these 
V\VWHPV��'HSHQGLQJ�RQ�WKH�W\SH�RI�$Ζ�V\VWHP�LQ�TXHVWLRQ��WKHVH�FKHFNV�FRXOG�LQFOXGH�
GDWD�OLQHDJH�DQG�ELDV�FKHFNV��V\VWHP�DFFHVV�DQG�DXWKRULVDWLRQ�FKHFNV��RU�FKHFNV�IRU�
WKH�FRKHUHQFH�RI�WKH�PRGHOȇV�ORJLF��WR�QDPH�D�IHZ�

OQH�SDUWLFLSDQW�DOVR�SRLQWHG�WR�WZR�TXLWH�GLHUHQW�W\SHV�RI�DXGLWV��2QH��ZKHUH�WKH�
DXGLWRUV�UXQ�WKURXJK�D�OLVW�RI�H[LVWLQJ�FKHFNV�DQG�SURFHGXUHV�UHODWHG�WR�WKH�$Ζ�V\VWHP�LQ�
TXHVWLRQ��DQG�DQRWKHU��ZKHUH�D�ȊUHG�KDWȋ�DXGLWRU�WDNHV�DQ�DGYHUVDULDO�DSSURDFK�WR�WKH�
V\VWHP��DWWDFNLQJ�LW�LQ�YDULRXV�ZD\V�WR�ȴQG�LWV�IDXOWV��3DUWLFLSDQWV�DOVR�UHFRPPHQGHG�
WKDW�DXGLWRUV�VKRXOG�EH�LQGHSHQGHQW�DQG�GLVLQWHUHVWHG��VXFK�WKDW�WKH�FRPSDQ\ȇV�LQWHU-
ests and priorities do not get in the way of a thorough audit.

���� 7KH�3URGXFW�
Manager

5.3 The AI  
Auditor
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EDUOLHU�LQ�WKH�SDSHU��ZH�GLVFXVVHG�D�FUXFLDO�WHQVLRQ�EHWZHHQ�WKH�FDOO�IRU�$Ζ�HWKLFV�
WR�PRYH�IURP�DEVWUDFW�SULQFLSOHV�WR�URXWLQLVHG��ȴ[HG�SUDFWLFHV��DQG�WKH�UHFRJQLWLRQ�WKDW�
ȊHWKLFDO�$Ζȋ�LV�D�FRQWLQXDOO\�PRYLQJ�WDUJHW�DV�ZH�OHDUQ�PRUH�DERXW�$Ζ�DQG�LWV�LPSDFWV�RQ�
VRFLHW\��$QDO\VLQJ�D�PRYLQJ�WDUJHW��XVLQJ�HWKLFDO�FRQFHSWV�WKDW�DUH�WKHPVHOYHV�VKLIWLQJ��
UHTXLUHV�ȵH[LELOLW\�WR�EH�EDNHG�LQWR�DSSURDFKHV�WR�HWKLFDO�$Ζ�LQ�SUDFWLFH��ΖQ�WKLV�VHFWLRQ��
ZH�GLVFXVV�ZKDW�WKLV�ȵH[LELOLW\�PLJKW� ORRN�OLNH�DQG�KRZ�LW�FDQ�KHOS�SROLF\PDNHUV�WR�
DGYDQFH�WKH�FRQYHUVDWLRQ�RQ�$Ζ�HWKLFV��DQG�RUJDQLVDWLRQV�WR�EHWWHU�LPSOHPHQW�HWKLFDO�$Ζ�

 
Though this paper focuses on the problems that organisations face when attempt-

LQJ�WR�WUDQVODWH�HWKLFDO�SULQFLSOHV�LQWR�SUDFWLFH��ZH�PXVW�DOVR�DFNQRZOHGJH�WKDW�$Ζ�HWKLFVbȂ�
ERWK�LQ�WHUPV�RI�KRZ�LW�LV�FRQFHSWXDOLVHG�DQG�DSSOLHGbȂ�LV�IXQGDPHQWDOO\�DQ�RSHQ�HQGHG��
PXOWL�VWDNHKROGHU�SUREOHP��3ROLF\PDNHUV�SOD\�D�VLJQLȴFDQW�UROH�LQ�GULYLQJ�IRUZDUG�WKH�
FRQYHUVDWLRQ�DERXW�$Ζ�HWKLFV��RIWHQ�DFWLQJ�DV�WKH�QH[XV�EHWZHHQ�DFDGHPLD��LQGXVWU\��
DQG�FLYLO�VRFLHW\��WKHPVHOYHV�WUDQVODWLQJ�YDULRXV�VWDNHKROGHU�LQSXWV�LQWR�YDULRXV�SULRULW\�
DUHDV�DQG�ZRUNDEOH�SROLF\�VROXWLRQV��$GGLWLRQDOO\��PDQ\�RI�WKH�PRVW�LQȵXHQWLDO�FRPPLW-
tees and councils that have produced high-level AI ethics frameworks have been formed 
WKURXJK�WKH�DFWLRQV�RI�SROLF\PDNHUV�VHHNLQJ�WR�JDWKHU�H[SHUW�RSLQLRQV�DQG�IHHGEDFN�RQ�
important topic areas. 

HRZHYHU��WKH�VXFFHVV�RI�VXFK�HRUWV�WXUQV�RQ�WKH�DELOLW\�RI�SROLF\PDNHUV�WR�
LGHQWLI\�DQG�LQYLWH�WKH�PRVW�UHOHYDQW�VWDNHKROGHUV��PDWFKHG�WR�D�SUREOHP�WKDW�LV�RI�WKH�
DSSURSULDWH�VFRSH�DQG�ZRUNDELOLW\��ΖGHQWLI\LQJ�WKH�ULJKW�H[SHUWV�IRU�WKH�ULJKW�SUREOHPV�LV�
D�GLɝFXOW�HQGHDYRXUbȂ�JLYHQ�WKH�FRQVWDQWO\�PRYLQJ�WDUJHW�RI�HWKLFDO�$Ζ�vis-à-vis changing 
VRFLDO�FRQVLGHUDWLRQV��DORQJVLGH�WKH�FRQWLQXDO�HPHUJHQFH�RI�QHZ�DSSOLFDWLRQV�RI�$Ζ��+RZ�
might policymakers ensure that the most recent technical and social developments on 
$Ζ�DUH�FDSWXUHG�LQ�WKHLU�SROLFLHVbȂ�HYHQ�DV�WKH�ȴHOG�LV�H[SDQGLQJ�DOO�DURXQG�WKHP"

One possible solution is for policymakers to facilitate the formation of a roster of 
experts�UHSUHVHQWLQJ�GLYHUVH�VWDNHKROGHUV��ZKR�DUH�HQFRXUDJHG�WR�RUJDQLVH�LQWR�ZRUNLQJ�
JURXSV�GHFLGHG�E\�WKH�PHPEHUV�WKHPVHOYHV��6LQFH�PXFK�RI�WKH�ȵXLGLW\�VXUURXQGLQJ�$Ζ�
ethics is based on the continual evaluation and re-evaluation of issues by practitioners 
LQ�WKH�LQGXVWU\��DFDGHPLFV��DQG�FLYLO�VRFLHW\�JURXSV��IDFLOLWDWLQJ�D�SURFHVV�LQ�ZKLFK�WKHVH�
LQGLYLGXDOV�FDQ�SXW�IRUZDUG�ZRUNLQJ�JURXS�VXJJHVWLRQV�ZLWKRXW�UHVWULFWLRQV��ZKLFK�DUH�
WKHQ�HYDOXDWHG�DQG�DJUHHG�XSRQ�FROOHFWLYHO\�RU�GLVFDUGHG��SUHVHQWV�D�G\QDPLF�PDQQHU�
of identifying emerging issues and prioritising policy development.

6Discussion

���� )OH[LELOLW\�LQ�
the policy-
making  
process 
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SXFK�D�SURFHVV�LV�QRW�ZLWKRXW�SUHFHGHQW��ΖQ�IDFW��ZH�EDVH�WKLV�LGHD�RQ�H[LVWLQJ�
IUDPHZRUNV�IRXQG�LQ�LQWHUQHW�JRYHUQDQFH��GUDZLQJ�OHVVRQV�VSHFLȴFDOO\�IURP�WKH�LQWHU-
QHW�VWDQGDUGV�VHWWLQJ�ERG\�RI�WKH�ΖQWHUQHW�(QJLQHHULQJ�7DVN�)RUFH��Ζ(7)���&RQVLVWLQJ�RI�
YROXQWHHUV��WKH�Ζ(7)�ZRUNV�RQ�WHFKQLFDO�LVVXHV�SHUWDLQLQJ�WR�WKH�XQGHUO\LQJ�SURWRFROV�RI�
WKH�LQWHUQHW��7KH\�DUH�RUJDQLVHG�LQWR�ZRUNLQJ�JURXSV��VXJJHVWHG�HLWKHU�E\�DUHD�OHDGV�RU�
LQGLYLGXDO�YROXQWHHUV��DQG�DUH�GHVLJQHG�WR�EH�VKRUW�OLYHG�LQ�QDWXUH��W\SLFDOO\�H[SLULQJ�DIWHU�
DFKLHYLQJ�D�VSHFLȴF�JRDO�RU�GHOLYHUDEOH��:H�EHOLHYH�WKDW�WKLV�H[DPSOH�SRLQWV�WRZDUGV�RQH�
ZD\�LQ�ZKLFK�WR�SURYLGH�DQ�RYHUDUFKLQJ�VWUXFWXUH�WR�IDFLOLWDWH�WKH�RUJDQLF�LGHQWLȴFDWLRQ�
DQG�SULRULWLVDWLRQ�RI�HPHUJLQJ�SUREOHP�DUHDV��FRPELQHG�ZLWK�D�OHDQ�SURFHVV�WR�SURGXFH�
workable outcomes that can be rapidly iterated on.

Even as principles and policies move towards more complete representations 
RI�WKH�FRQFHUQV�UHOHYDQW�WR�HWKLFDO�$Ζ��RUJDQLVDWLRQV�GHSOR\LQJ�$Ζ�V\VWHPV�PXVW�DOUHDG\�
implement processes to catch and act on as many of these concerns as possible. To this 
HQG��GLXVLQJ�WKH�UHVSRQVLELOLWLHV�UHODWHG�WR�$Ζ�HWKLFV�VHHPV�OLNH�WKH�LGHDO�RSWLRQ��7KHUH�
DUH�ERWK�SUDFWLFDO�DQG�FRPPHUFLDO�UHDVRQV�IRU�WKLV�SUHIHUHQFH��3UDFWLFDOO\��HPSOR\HHV�
working on AI systems are best placed within the organisation to identify their bene-
ȴWV�DQG�KDUPV��)XUWKHU��LW�ZRXOG�EH�FRPSHWLWLYHO\�DGYDQWDJHRXV�WR�KDYH�VWURQJ�HWKLFDO�
FKHFNV�DQG�EDODQFHV��DV�EHLQJ�DEOH�WR�DQWLFLSDWH�VRFLDO�KDUPV�ZRXOG�YHU\�OLNHO\�UHVXOW�LQ�
D�UHGXFWLRQ�RI�WKH�FRVWV�DVVRFLDWHG�ZLWK�VRFLDO�KDUPV�LQ�WKH�ȴUVW�SODFH��UH�GHYHORSPHQW��
DXGLWV��HQIRUFHPHQW�DQG�FKHFNLQJ�FRVWV��15�)LQDOO\��WKH�GLXVLRQ�RI�UHVSRQVLELOLWLHV�DOVR�
presents a potential solution to the problem of tracking developments in an ever-shift-
LQJ�ȴHOG��DYRLGLQJ�WKH�ULJLGLW\�RI�IRUPDO�DSSURDFKHV�EDVHG�RQ�MRE�UROHV��ΖI�PRUH�SHRSOH�
DUH�LQYROYHG�LQ�FRQFHSWXDOLVLQJ�DQG�DFWLQJ�RQ�$Ζ�HWKLFV��WKHUH�LV�D�JUHDWHU�FKDQFH�WKDW�
more diverse and important concerns are 
raised and addressed. 

HRZHYHU��FRQVLGHULQJ�ZKDW�RXU�SDU-
WLFLSDQWV�UHSRUWHG�WR�XV��ZH�VXJJHVW�WKDW�WKH�
GLXVLRQ�RI�UHVSRQVLELOLWLHV�LV�LQFRPSDWLEOH�
with the ad-hoc fashion in which most con-
versations about AI ethics are presently held. 
The reliance on prima facie moral intuitions 
DQG�UXOHV�OLNH�Ȋdo what feels rightȋ�RU�Ȋdo what 
you might be comfortable telling your mother 
about” is unlikely to yield generally credible 
DSSUDLVDOV�16 making meaningful disagree-
PHQW�ZKHQ�LQWXLWLRQV�GLHU�GLɝFXOW�17�)XUWKHU��
PRUDO�MXGJHPHQW�LWVHOI�LV�QRW�VXɝFLHQW�IRU�
moral action. Several obstacles could stand 
LQ�WKH�ZD\�RI�DQ�HPSOR\HH�ZKR�LGHQWLȴHV�D�
FRQFHUQ�ZLWK�DQ�$Ζ�V\VWHP��DQG�ZDQWV�WR�EULQJ�
this concern up to the relevant authorities 
for resolution.

6.2� )OH[LEOH�HWKLFV� 
infrastructures 
for orga- 
nisations

15� 7KRPVHQ��6WHHQ��������Ȋ%XVLQHVV�(WKLFV�DVb&RU-
SRUDWH�*RYHUQDQFH�ȋ�(XURSHDQ�-RXUQDO�RI�/DZ�
and Economics 11, no. 2: 153–64; Agafonow, 
Alejandro. 2017. “Transaction Costs and Busi-
ness Ethics.” In Encyclopedia of Business and 
Profession al Ethics, 1–4. Cham: Springer Interna-
tional Publishing; King, Andrew. 2007. “Cooper-
ation between Corporations and Environmental 
Groups: A Transaction Cost Perspective.” Acad-
emy of Management Review 32, no. 3: 889–900.

16 A full discussion on moral intuitionism is outside 
the scope of this paper. However, usually, moral 
LQWXLWLRQV�UHO\�RQ�WKH�REMHFW�EHLQJ�DSSUDLVHGbȂ�
$Ζ�V\VWHPV�LQ�WKLV�FDVHbȂ�LPSUHVVLQJ�XSRQ�WKH�
appraiser an unambiguous, self-evident moral 
judgement. This is usually not the case with 
$Ζ��ΖW�LV�JHQHUDOO\�GLɝFXOW��IRU�LQVWDQFH��IRU�D�
developer working on some feature of an AI 
system to think of the lines of code on their 
screen in terms of moral impact, much less 
intuit with certainty whether this feature leads 
WR�JRRG�RU�EDG�RXWFRPHV��6HH�6WUDWWRQ�/DNH��
3KLOLS��������ȊΖQWXLWLRQLVP�LQ��(WKLFV�ȋbΖQ�7KHb6WDQ�
ford Encyclopedia of Philosophy.  Metaphysics 
5HVHDUFK�/DE��6WDQIRUG�8QLYHUVLW\�

17� 6SHFLȴFDOO\��FRPSHWLQJ�VXEMHFWLYH�LQWXLWLRQV�
cannot be meaningfully weighed against each 
RWKHUbȂ�VLQFH�LW�LV�GLɝFXOW�IRU�RQH�SHUVRQ�WR�
share evidence about how they arrived at their 
intuitions with another. See Frances, Bryan, and 
-RQDWKDQ�0DWKHVRQ��������Ȋ'LVDJUHHPHQW�ȋ�ΖQ�
7KH�6WDQIRUG�(QF\FORSHGLD�RI�3KLORVRSK\. Meta-
SK\VLFV�5HVHDUFK�/DE��6WDQIRUG�8QLYHUVLW\��
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FRU�WKHVH�UHDVRQV��ZH�UHFRPPHQG�IRFXVLQJ�RQ�FXOWLYDWLQJ�D�UREXVW�ȊHWKLFV�LQIUD-
VWUXFWXUHȋ�WR�HQVXUH�WKDW�WKH�GLXVLRQ�RI�UHVSRQVLELOLWLHV�PHDQLQJIXOO\�FRQWULEXWHV�WR�
the development and deployment of ethical AI. This ethics infrastructure would serve 
two purposes:

1 3URYLGH�FRQWH[W�DQG�JXLGDQFH�IRU�HPSOR\HHV�WR�PDNH�PRUH�LQIRUPHG� 
MXGJHPHQWV�DERXW�WKH�$Ζ�V\VWHPV�WKH\�ZRUN�ZLWK��DQG

2 &OHDU�WKH�SDWK�IRU�HWKLFDO�DFWLRQbȂ�SURYLGLQJ�FOHDU�VWUXFWXUHV�DQG�SURFHVVHV� 
IRU�FRQFHUQV�WR�EH�UDLVHG�DQG�DGGUHVVHG�HHFWLYHO\� 

Our interviews surfaced some ideas about what such ethics infrastructures 
would look like. Since ethical norms are often compatible with and related to technical 
RU�EXVLQHVV�QRUPV��RUJDQLVDWLRQV�FDQ�IROG�HWKLFV�LQWR�H[LVWLQJ�WHFKQRORJ\�GHYHORSPHQW�
DQG�PDQDJHPHQW�SURFHVVHV��ΖQ�GRLQJ�VR��KRZHYHU��RUJDQLVDWLRQV�PXVW�EH�FDUHIXO�WR�
avoid prematurely reifying and holding stable abstract ethical ideas like fairness and 
SULYDF\��GHVSLWH�WKHUH�EHLQJ�FRQVLGHUDEOH�DPELJXLW\�DERXW�ZKDW�WKHVH�WHUPV�PHDQ��
2WKHU�LGHDVbȂ�VXFK�DV�WKH�VHSDUDWLRQ�RI�PDQDJHULDO�UHVSRQVLELOLWLHV��RU�WKH�FUHDWLRQ�RI�
PXOWLSOH�SDUDOOHO�FKDQQHOV�IRU�UHSRUWLQJ�FRQFHUQVbȂ�FRPSOHPHQW�WKLV�URXWLQLVDWLRQ�RI�
HWKLFV��WR�HQVXUH�WKDW�WKRVH�FRQFHUQV�WKDW�FDQQRW�EH�IROGHG�LQWR�H[WDQW�EXVLQHVV�DQG�
technical processes also have a place to be raised. 

FRUHJURXQGLQJ�WKH�DJHQF\�RI�ZRUNHUV�E\�GLXVLQJ�UHVSRQVLELOLWLHV�ZKLOH�VLPXO-
taneously establishing robust ethics infrastructures requires a delicate balancing act. 
+HUH��WKH�MRE�UROHV�LGHQWLȴHG�WKURXJK�RXU�LQWHUYLHZV�PD\�EH�RI�KHOS��$Ζ�(WKLFV�2ɝFHUV�
FDQ�ZRUN�WR�DFWLYHO\�DOLJQ�WKHLU�RUJDQLVDWLRQ�WR�WKH�VKLIWLQJ�ODQGVFDSH�RI�$Ζ�HWKLFVbȂ�
ERWK�E\�WUDFNLQJ�GHYHORSPHQWV�LQ�WKH�ȴHOG�DQG�E\�DFWLYHO\�VKDSLQJ�SROLFLHV�WKURXJK�
collaborations with policymakers and other stakeholders. AI Auditors can update their 
FKHFNV�WR�LQFOXGH�QHZ�HWKLFDO�FRQFHUQV�DV�WKH\�DUH�XQHDUWKHG��3URGXFW�0DQDJHUV�FDQ�
ensure that the most up-to-date desiderata for ethical AI are meaningfully translated 
LQWR�UHTXLUHPHQWV�IRU�SURGXFW�GHYHORSPHQW�WHDPV��ΖQ�WKLV�ZD\��ZH�FDOO�IRU�WZR�VLPXO-
WDQHRXV�PRYHPHQWVbȂ�WKH�IRUPDOLVDWLRQ�DQG�VWDQGDUGLVDWLRQ�RI�HWKLFDO�SULQFLSOHV�LQWR�
IRUPDO�VWUXFWXUHV�ZKHUHYHU�SRVVLEOH��DV�ZHOO�DV�FRQWLQXHG�HRUWV�WR�NHHS�WKHVH�IRUPDO�
VWUXFWXUHV�PRELOH��DV�ZH�OHDUQ�PRUH�DERXW�$Ζ�DQG�LWV�LPSDFW�RQ�VRFLHW\�
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7Conclusion
Dynamism and agility must underpin how organisations and policymakers 

DSSURDFK�HWKLFDO�$Ζ��)RU�RUJDQLVDWLRQV��ZH�UHFRPPHQG�WKH�LPSOHPHQWDWLRQ�RI�HWKLFV�
infrastructures that foreground and enable the agency of employees to take meaningful 
action on ethical concerns. A similar balancing of structure and agency may be appro-
SULDWH�IRU�SROLF\PDNHUV��E\��IRU�LQVWDQFH��VHWWLQJ�XS�D�URVWHU�RI�H[SHUWV�WR��UH�HYDOXDWH�
SROLF\PDNLQJ�SULRULWLHV�DQG�VHWWLQJ�XS�ZRUNLQJ�JURXSV�IRU�LQFUHPHQWDO��WDQJLEOH�SROLF\�
advancements. While further research will be needed to enable AI ethics principles to 
EHWWHU�UHȵHFW�SUHYDLOLQJ�VRFLDO�FRQFHUQV��DQG�RUJDQLVDWLRQV�WR�EHWWHU�LPSOHPHQW�WKHVH�
SULQFLSOHV��ZH�KRSH�WR�KDYH�SURYLGHG�VRPH�VHPLQDO�VWUDWHJLHV�DQG�FRQFHSWXDO�FODULW\�
WKDW�PD\�JXLGH�WKHVH�IXWXUH�HRUWV�

 



Authors
Zach TAN Zhi Ming*

Zach is a Senior Research Assistant at the Lee Kuan Yew Centre for Innovative Cities 
(LKYCIC) at Singapore University of Technology and Design. He has a background in the social 
sciences and critical internet studies. At the LKYCIC, his research focuses on the gig economy; 
WKH�IXWXUH�RI�ZRUN�DQG�HPHUJLQJ�WDVNV��DQG�KRZ�VRFLDO�VWUDWLȴFDWLRQ�PLJKW�DHFW�6LQJDSRUHȇV�
IXWXUH�GLJLWDO�VRFLHW\��3ULRU�WR�MRLQLQJ�WKH�FHQWUH��=DFK�ZDV�D�PDVWHUȇV�VWXGHQW�DW�WKH�2[IRUG�
Internet Institute, where he wrote his dissertation on reputation and rating systems in online 
ODERXU�PDUNHWV��+H�KDV�DOVR�ZRUNHG�DW�WKH�'LJLWDO�(WKLFV�/DE�DW�WKH�8QLYHUVLW\�RI�2[IRUG��DQG�
as an intern at the Berkman Klein Center for Internet and Society at Harvard University. He 
KROGV�DQ�06F�IURP�WKH�8QLYHUVLW\�RI�2[IRUG��DQG�D�%$�IURP�:HVOH\DQ�8QLYHUVLW\�

Devesh Narayanan*

Devesh is a Research Assistant at the Lee Kuan Yew Centre for Innovative Cities (LKY-
CIC) at Singapore University of Technology and Design. His background is in engineering and 
moral philosophy. His research interests are primarily in science and technology studies, 
philosophy of technology, and applied ethics. At the LKYCIC, he works on a few projects: 
forecasting trends in the future of work with an emphasis on identifying new tasks that 
PLJKW�EH�FUHDWHG�E\�HPHUJLQJ�WHFKQRORJLHV��XQGHUVWDQGLQJ�KRZ�VRFLDO�VWUDWLȴFDWLRQ�EHDUV�
on how Singaporeans conceive of and form aspirations about the future digital society; and 
understanding how smart planning can be deployed to achieve sustainable development in 
future cities. He is also currently pursuing an MA in philosophy at the National University of 
Singapore, where he writes about the normative underpinnings of Explainable AI.

26

* Both authors have made an equal 
contribution to this article.



27

References

$JDIRQRZ��$OHMDQGUR��������Ȋ7UDQVDFWLRQ�&RVWV�DQG�%XVLQHVV�(WKLFV�ȋ� 
In Encyclopedia of Business and Professional Ethics���Ȃ���&KDP�� 
6SULQJHU�ΖQWHUQDWLRQDO�3XEOLVKLQJ�

'DYHQSRUW��7KRPDV�+��������Ȋ:KDW�'RHV�DQ�$Ζ�(WKLFLVW�'R"ȋ� 
MIT Sloan Management Review.  
�https://sloanreview.mit.edu/article/what-does-an-ai-ethicist-do/���

)HUQ£QGH]��-RV«�/XLV��DQG�-DYLHU�&DPDFKR��������Ȋ(HFWLYH�(OHPHQWV�WR�(VWDEOLVK� 
DQ�(WKLFDO�ΖQIUDVWUXFWXUH��$Q�([SORUDWRU\�6WXG\�RI�60(V�LQ�WKH�0DGULG�5HJLRQ�ȋ� 
-RXUQDO�RI�%XVLQHVV�(WKLFV������QR��������Ȃ���

)MHOG��-HVVLFD��HW�DO��������Ȋ3ULQFLSOHG�$UWLȴFLDO�ΖQWHOOLJHQFH��0DSSLQJ�&RQVHQVXV�LQ�
(WKLFDO�DQG�5LJKWV�%DVHG�$SSURDFKHV�WR�3ULQFLSOHV�IRU�$Ζ�ȋ�6651�6FKRODUO\�3DSHU��
5RFKHVWHU��1<��6RFLDO�6FLHQFH�5HVHDUFK�1HWZRUN��

)ORULGL��/XFLDQR��������ȊΖQIUDHWKLFV�Ȃ�RQ�WKH�&RQGLWLRQV�RI�3RVVLELOLW\�RI�0RUDOLW\�ȋ� 
3KLORVRSK\�	�7HFKQRORJ\�����QR��������Ȃ���

)UDQFHV��%U\DQ��DQG�-RQDWKDQ�0DWKHVRQ��������Ȋ'LVDJUHHPHQW�ȋ�ΖQ�The Stanford  
Encyclopedia of Philosophy.�0HWDSK\VLFV�5HVHDUFK�/DE��6WDQIRUG�8QLYHUVLW\�

Ζ6$&$��������Ȋ&2%Ζ7��&RQWURO�2EMHFWLYHV�IRU�ΖQIRUPDWLRQ�7HFKQRORJLHV�ȋ� 
�https://www.isaca.org/resources/cobit���

Ζ62�Ζ(&��������ȊΖ62�Ζ(&�������ΖQIRUPDWLRQ�7HFKQRORJ\�Ȃ� 
*RYHUQDQFH�RI�Ζ7�IRU�WKH�2UJDQL]DWLRQ�ȋ� 
�https://www.iso.org/cms/render/live/en/sites/isoorg/contents/data/ 
standard/06/28/62816.html��

-RELQ��$QQD��0DUFHOOR�ΖHQFD��DQG�(\�9D\HQD��������Ȋ7KH�*OREDO�/DQGVFDSH�RI�$Ζ�
(WKLFV�*XLGHOLQHV�ȋ�1DWXUH�0DFKLQH�ΖQWHOOLJHQFH����QR��������Ȃ���

.LQJ��$QGUHZ��������Ȋ&RRSHUDWLRQ�EHWZHHQ�&RUSRUDWLRQV�DQG�(QYLURQPHQWDO�*URXSV�� 
$�7UDQVDFWLRQ�&RVW�3HUVSHFWLYH�ȋ�$FDGHP\�RI�0DQDJHPHQW�5HYLHZ�����QR��������Ȃ����

0RGHO�$UWLȴFLDO�ΖQWHOOLJHQFH�*RYHUQDQFH�)UDPHZRUN�6HFRQG�(GLWLRQ� 
�KWWSV���ZZZ�SGSF�JRY�VJ���PHGLD�ȴOHV�SGSF�SGI�ȴOHV�UHVRXUFH�IRU�RUJDQLVDWLRQ�DL�
sgmodelaigovframework2.pdf��

0RUOH\��-HVVLFD��/XFLDQR�)ORULGL��/LEE\�.LQVH\��DQG�$QDW�(OKDODO��������Ȋ)URP�:KDW�WR�
+RZ��$Q�ΖQLWLDO�5HYLHZ�RI�3XEOLFO\�$YDLODEOH�$Ζ�(WKLFV�7RROV��0HWKRGV�DQG�5HVHDUFK�WR�
7UDQVODWH�3ULQFLSOHV�LQWR�3UDFWLFHV�ȋ�6FLHQFH�DQG�(QJLQHHULQJ�(WKLFV�����QR���������Ȃ���� 
�https://doi.org/10.1007/s11948-019-00165-5��

A

'

F

I

J

K

M



28

O

P

S

T

9

2QJ�7HQJ�&KHRQJ�/DERXU�/HDGHUVKLS�ΖQVWLWXWH��DQG�/HH�.XDQ�<HZ�&HQWUH�IRU�
ΖQQRYDWLYH�&LWLHV��������Ȋ3RODULVLQJ�RI�-RE�2SSRUWXQLWLHV��&KDUWLQJ�1HZ�3DWKZD\V�
and Adopting New Technologies.” Labour Research Conference 2018 Proceedings. 
Singapore: Labour Research Conference 2018 

3LQFK��7UHYRU�-��������Ȋ2SHQLQJ�%ODFN�%R[HV��6FLHQFH��7HFKQRORJ\�DQG�6RFLHW\�ȋ�
6RFLDO�6WXGLHV�RI�6FLHQFH�����QR��������Ȃ����

3ULQFLSOHV�WR�3URPRWH�)DLUQHVV��(WKLFV��$FFRXQWDELOLW\�DQG�7UDQVSDUHQF\��)($7��LQ� 
WKH�8VH�RI�$UWLȴFLDO�ΖQWHOOLJHQFH�DQG�'DWD�$QDO\WLFV�LQ�6LQJDSRUHȇV�)LQDQFLDO�6HFWRU�� 
�KWWSV���ZZZ�PDV�JRY�VJ�a�PHGLD�0$6�1HZV���DQG���3XEOLFDWLRQV�
0RQRJUDSKV���DQG���ΖQIRUPDWLRQ���3DSHUV�)($7���3ULQFLSOHV���)LQDO�SGI��

6WUDWWRQ�/DNH��3KLOLS��������ȊΖQWXLWLRQLVP�LQ�(WKLFV�ȋ�ΖQ�The Stanford Encyclopedia  
of Philosophy��0HWDSK\VLFV�5HVHDUFK�/DE��6WDQIRUG�8QLYHUVLW\�

7HQEUXQVHO��$QQ�(���.ULVWLQ�6PLWK�&URZH��DQG�(OL]DEHWK�(��8PSKUHVV�������� 
Ȋ%XLOGLQJ�+RXVHV�RQ�5RFNV��7KH�5ROH�RI�WKH�(WKLFDO�ΖQIUDVWUXFWXUH�LQ�2UJDQL]DWLRQV�ȋ�
6RFLDO�-XVWLFH�5HVHDUFK�����QR��������Ȃ����

7KRPVHQ��6WHHQ��������Ȋ%XVLQHVV�(WKLFV�DV�&RUSRUDWH�*RYHUQDQFH�ȋ� 
(XURSHDQ�-RXUQDO�RI�/DZ�DQG�(FRQRPLFV�����QR��������Ȃ���

9LQFHQW��-DPHV��$SULO�������Ȋ7KH�3UREOHP�ZLWK�$Ζ�(WKLFV�ȋ�7KH�9HUJH�� 
�KWWSV���ZZZ�WKHYHUJH�FRP�������������������DL�DUWLȴFLDO�LQWHOOLJHQFH�
ethics-boards-charters-problem-big-tech��


