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Our quantitative global study of Chief Data Officers 
(CDOs), the first of its kind, shows that companies 
are increasingly talking about data. Yet less than one 
quarter have a CDO at senior executive level, and 
these are concentrated in a few sectors and regions.
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Over the past decade, data has begun to transform every area of social, economic and 
corporate life. The scale of data available for businesses to harness is growing 
exponentially, driven by the rapid adoption of cloud technologies and the proliferation 
of connected personal and work devices in homes, stores, offices and supply chains. 

CoNQanies seeLing to caQtVre Masting WaMVe froN this transforNation need to Vnderstand, 
Qrocess and Nanage data and aMgorithNs inteMMigentMy and efficientMy, whiMe addressing 
QVCMic ethics and QriWacy concerns and coNQMying with regVMatory standards� Yet most 
CVsinesses haWe foVnd adaQting to this reaMity harder than anticiQated, esQeciaMMy when 
introdVcing artificiaM inteMMigence 	"I
 aQQMications� 

EXECUTIVE SUMMARY

"gainst this CacLgroVnd, a new senior eYecVtiWe roMe has eNerged oWer the Qast fiWe years –
the Chief Data Officer 	CDO
� .Vch has Ceen written aCoVt the roMe a CDO can QMay in 
NaYiNi[ing the oQerationaM and coNNerciaM QotentiaM of data� IronicaMMy, thoVgh, there has 
Ceen a dearth of data tracLing the rise of the CDO� 

5o Vnderstand the sitVation Cetter, we haWe condVcted a detaiMed, RVantitatiWe stVdy of the 
QreWaMence and roMe of CDOs at the worMdns �,��� Margest QVCMicMy Misted coNQanies� 8e 
defined CDOs as a singMe Qerson at C�sVite MeWeM or one MeWeM CeMow, with resQonsiCiMity for 
the coNQanyns strategic aQQroach to data� 5his definition reæects oVr CeMief that aQQointing 
a senior MeWeM CDO is essentiaM for MeadershiQ teaNs seeLing to NaYiNi[e the QotentiaM of 
data as a strategic asset throVghoVt the organi[ation�

8e aMso inWestigated the QroNinence of data on corQorate agendas, and the corresQonding 
inæVence of CDOs, Vsing natVraM MangVage Qrocessing searches across the Qast fiWe years of 
annVaM reQorts for �,��� coNQanies worMdwide�

49%
/earMy haMf of aMM CVsiness 
leaders in PwC’s latest 
annVaM (MoCaM C&O SVrWey 
say they QMan to increase 
their investment in digital 
transforNation Cy �� Qercent or 
Nore oWer the neYt three years�

40%
&NQMoyees are increasingMy 
wiMMing to sei[e the oQQortVnities 
of a data�driWen fVtVre –
�� Qercent of 1wCns ���� 
(MoCaM )oQes & 'ears sVrWey 
groVQ say they iNQroWed their 
digitaM sLiMMs dVring the QandeNic�

80%
Of eNQMoyees are confident they 
can adapt to new workplace 
technologies.

https://www.pwc.com/us/en/tech-effect/ai-analytics/ai-predictions.html
https://www.pwc.com/us/en/tech-effect/ai-analytics/ai-predictions.html
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There were four key findings from our study into  
the relevance and role of Chief Data Officers  
which highlighted striking and surprising trends

 1 Companies are talking the talk on data: Two-thirds of companies 
are talking more about data to shareholders today than five years 
ago. On average, this group of companies mentioned data  
52 times in their most recent annual reports, while the frequency  
of data references has increased by more than 15 percent in each 
year since 2017. 

Our perspective: 
•	 Shareholder expectations on creating or protecting value from 

data are being raised each year as data becomes more visible 
on corporate agendas.

•	 Demand will consequently increase globally for more companies 
to install accountable and effective CDOs.

2 Companies are not yet walking the walk with CDOs: The position 
is still emerging as a recognized executive level role, although  
it is rising rapidly in prominence. Only 21 percent of the top 2,500 
publicly traded companies worldwide currently have a CDO in 
place. However, there has been a noticeable increase in the past 
two years. Almost half of all CDOs have been appointed since 
2019, while three out of five are now at C-suite level, with oversight 
of enterprise-wide data. 

Our perspective: 
•	 The CDO role is proliferating and gaining recognition as an 

influential executive position. 

•	 This trend suggests we are entering an era that will define if 
the Chief Data Officer persists permanently and continues 
to be a valued executive role, and how their most common 
responsibilities evolve.
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These findings provide the departure point for an informed debate about the role and purpose 
of a CDO in increasingly data-driven organizations. We set out in more detail below why 
companies and CDOs have reached a moment of truth and identify the critical questions  
they need to address. 

3 There is a marked concentration of CDOs within a limited range 
of industries, regions, company sizes and personal backgrounds: 
financial services companies have set the pace so far, with 
CDOs in place at more than 40 percent of banking and insurance 
companies. CDOs are also a distinctly trans-Atlantic phenomenon: 
more than four out of five CDOs are at companies based in 
North America and Europe. Furthermore, CDOs are most likely 
to be found in companies with more than 10,000 employees and 
more than $5bn in annual sales. Lastly, the archetypal CDO is 
overwhelmingly male, with a technology background, and more 
than 20 years’ professional experience. 

Our perspective: 
•	 Some markets and companies will capitalize on a first-mover 

advantage for CDO talent, influence and data value creation, 
providing they shape and adopt the CDO role effectively.

•	 Fast-followers will need to assess how soon they will require  
a CDO and how to attract or grow this capability.

•	 In the short term, the market needs more diverse CDOs with  
a wider professional background. 

4 The presence of a CDO influences how companies talk about data 
and how frequently: companies with a CDO mentioned data 
around 30 percent more frequently in their reports, compared to 
those without a CDO. Overall, companies are twice as likely to 
refer to data “defensively”, in terms of security, regulation or 
governance, than in the context of “innovation”, in areas such as 
value and growth. That gap is widening every year, and the rise of 
the CDO appears to have contributed – companies with a CDO 
talk about data defensively 10 percent more frequently than those 
without a CDO. 

Our perspective: 
•	 CDOs are making a difference in highlighting the role of data 

more prominently in investor communications.

•	 Whether it is correlation or causation, the role of CDOs is 
amplifying companies’ external presentation of their data 
narrative – and making it more defensive in tone.

•	 Businesses will need to strike a better balance between data 
defensiveness and innovation to capture the future potential of 
data, with CDOs shifting their priorities to drive that shift. 
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42%

Banking

46%

Insurance Media and
entertainment

40%

29%

Retail

28%

IT/
Technology

Top 5 industries with a CDO in QMace

... and 79%
still do not have
a CDO in place.

65% of 
companies are 
talking more about 
data compared to
five years ago, ... 

… but they are
2x likely to talk
about data 
in a defensive 
manner as in an 
innovative manner …
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&ngages the C&O and ensVres Coard�MeWeM attention and recognition for 
data strategy and NanageNent

Defines the coNQanyns data strategy and how it sVQQorts wider corQorate 
strategic and CVsiness goaMs 

CVstodian of QroQrietary data and Nanager of reMationshiQs with ecosysteN 
Qartners for data acRVisition, sharing and coNNerciaMi[ation

DriWes or sVQQorts enterQrise�wide strategic data initiatiWes sVch as 
CVsiness inteMMigence, anaMytics and Nachine Mearning which cVt across 
organi[ationaM and fVnctionaM siMos 

OWersees eNQMoyee VQsLiMMing QrograNs aiNed at CViMding Croader and 
deeQer data caQaCiMities throVghoVt the enterQrise

"ccoVntaCMe for and Nonitors data RVaMity and goWernance across the 
coNQany, coWering QrinciQMes, QoMicies and QrocedVres, and regVMatory 
and legal compliance
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���&RPSaQiHs�aUH�WaONiQJ�WKH�WaON�RQ�GaWa�
OVr Leyword anaMysis of annVaM reQorts for �,��� coNQanies confirNs that data featVres Nore 
strongMy in Qresentations to inWestors today than it did fiWe years ago� 5hat confirNs oVr 
eYQectations, giWen that aMM coNQanies need to LeeQ Qace with the wider QroMiferation of data 
across society� 

5o Vnderstand this trend, we NeasVred data freRVency – the nVNCer of tiNes a coNQany 
referred to data or data�reMated terNs in its annVaM inWestor reQorts, incMVding the terNs 
anaMytics, Nachine Mearning and "I� OVr anaMysis showed that a tyQicaM coNQany now refers 
to data �� tiNes in its annVaM reQort, aMthoVgh the freRVency ranged wideMy Cetween 
coNQanies, froN as Mow as one or two Nentions, to as high as ��� tiNes Qer reQort� 

8e foVnd that two�thirds of aMM coNQanies in the stVdy haWe driWen an oWeraMM growth in data 
references since ����� Data freRVency at these coNQanies has increased Cy �� Qercent since 
then� If that growth continVes at aroVnd �� Qercent Qer year, the saNe coNQanies wiMM refer 
to data on aWerage Nore than ��� tiNes in their ���� annVaM reQorts� 

"nnVaM reQorts haWe aMso Ceen getting Monger, with the tyQicaM reQort now ���,��� words WersVs 
��,��� words fiWe years ago, incMVding new iNQortant toQics sVch as &S( and the iNQact of 
CoWid��� receiWing QroNinent coWerage� :et data freRVency has increased QroQortionateMy� In 
the Nost recent reQorting Qeriod, data was Nentioned on aWerage ��� tiNes Qer ��,��� words, 
VQ froN ��� tiNes Qer ��,��� words in �����

FOUR KEY FINDINGS IN DETAIL
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SoVrce� Strategy& anaMysis

Percentage of companies per trend in data frequency

Increase

Decrease

67%

33%

39
52

29

2017

2018
2019

2020

2021

45

34

Data

Percentage of companies increasing or 
decreasing their references to data in 
annVaM inWestor reQorts, Mast fiWe years

/VNCer of references to data in inWestor 
reQorts, for coNQanies with increased 
data freRVency, Mast fiWe years

Data featVres Nore strongMy in Qresentations today than fiWe 
years ago� " tyQicaM coNQany now refers to data �� tiNes in 
their annVaM reQort, an increase of �� Qercent since �����p

EXHIBIT 1
Data frequency
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���&RPSaQiHs�aUH�QRW�\HW�ZaONiQJ�WKH�ZaON�ZiWK�&'2s
(MoCaMMy, we foVnd that ��� coNQanies, or KVst �� Qercent of the totaM stVdy, cVrrentMy haWe 
a CDO� 5his sNaMM QroQortion can Ce seen in a QositiWe Might, giWen that eWen fiWe years ago, 
the Qosition was reMatiWeMy rare� 'VrtherNore, three oVt of fiWe CDOs are now NeNCers of 
the C�SVite with oWersight of enterQrise�wide data, sVggesting that Coards and C&Os are 
Ceginning to NaLe a singMe eYecVtiWe accoVntaCMe for data sVccess� 

5hat stiMM MeaWes the RVestion of why Nost of these coNQanies do not haWe a CDO, giWen the 
increasing QreWaMence of data theNes in inWestor Qresentations, esQeciaMMy where coNQanies 
haWe a weMM�defined strategic data agenda� 5here are seWeraM QossiCMe eYQManations�

• 5he CDO roMe is stiMM reMatiWeMy new, coNQared with other traditionaM C�sVite Qositions sVch 
as Chief .arLeting Officer, Chief 'inanciaM Officer and Chief 5echnoMogy Officer� "wareness 
of the Qosition and WaMVe of CDOs and a MacL of sVitaCMy eYQerienced candidates Nay Ce 
hindering appointments. 

• SoNe coNQanies Nandate another eYecVtiWe, sVch as a Chief DigitaM Officer, or Chief 
InforNation Officer, to oWersee data and other Qarts of the CDOns roMe� In oVr eYQerience, 
doing so often diMVtes the focVs on data CecaVse other Qriorities coNQete for attention, 
CVdget and MeadershiQ� 

• .any coNQanies haWe aMso disQersed ownershiQ of data throVghoVt their organi[ation� 8e 
identified Nore than ��� different roMe titMes for the Nost senior data Meader at coNQanies 
withoVt a CDO� 5his aQQroach creates CVreaVcratic oWerMaQ, confVsion aCoVt who oownsp 
data, and a MacL of consistent NarLet CenchNarLs on Cest data Qractices, hindering the 
estaCMishNent of a genVine CDO�

SoVrce� Strategy& anaMysis

79%
Companies without a CDO 21%

Companies with a CDO

EXHIBIT 2A

CDO penetration
1ercentage of the worMdns Margest �,��� coNQanies Cy NarLet WaMVe with a CDO
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"Nid this coNQMeYity, soNe facts are CecoNing cMearer froN oVr research and engageNent 
with cMients� 5he QreWaMence of CDOs in Nost indVstries is steadiMy iNQroWing� since ����, 
CDO aQQointNents haWe increased on aWerage Cy aroVnd �� Qercent each year� 

It is striLing that ��� CDOs – nearMy haMf of oVr identified CDOs – were aQQointed in ���� 
and ����� (iWen the traKectory in the first haMf of ����, we eYQect a fVrther ��� CDOs to 
haWe Ceen aQQointed Cy the end of the year�

In the afterNath of CoWid���, the RVestion is whether the VQward trend continVes or sVCsides 
oWer the neYt fiWe years� If the growth rate is sVstained, we estiNate that aMNost haMf of aMM 
�,��� coNQanies coVMd haWe a CDO Cy ����� 

2021202020192018201720162015

11

20142013

1
0

20

40
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100
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160

180

23 26

38

82

109

146

175Strategy& forecast of 2021
new CDO appointments

SoVrce� Strategy& anaMysis

EXHIBIT 2B

CDO appointments
/VNCer of CDOs aQQointed Cy the worMdns Margest �,��� coNQanies Cy NarLet WaMVe, ���������
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���7KHUH�is�a�PaUNHG�cRQcHQWUaWiRQ�RI�&'2s�ZiWKiQ�a�
OiPiWHG�UaQJH�RI�iQGXsWUiHs��UHJiRQs��cRPSaQ\�si]Hs�aQG�
SHUsRQaO�EacNJURXQGs�
'inanciaM serWices haWe set the Qace so far in CDO growth� .ore than �� Qercent of CanLing 
and insVrance coNQanies in ���� haWe a CDO, whiMe �� Qercent of aMM CDOs gMoCaMMy are 
eNQMoyed Cy CanLs� 'inanciaM serWices sector coNQanies are Nore than twice as MiLeMy to 
haWe a CDO than VtiMities, reaM estate or aVtoNotiWe coNQanies, aMM of which haWe Mess than 
�� Qercent CDO Qenetration desQite a cMear strategic need to caQtVre and deQMoy data at scaMe�

8e CeMieWe the higher QroQortion of CDOs at CanLs and insVrers reæects the stricter regVMatory 
regiNe for financiaM serWices coNQanies, which reRVires highMy RVaMified sQeciaMists to Nanage 
and anticiQate data risLs� 5he reMatiWe dearth of CDOs in other sectors is Mess easiMy eYQMained� 
It Nay reæect Warying definitions of the CDOns roMe within indiWidVaM coNQanies across 
different indVstries�

CDOs are aMso a distinctMy trans�"tMantic QhenoNenon� one third of coNQanies in the stVdy that 
are Cased in /orth "Nerica haWe a CDO, as do one RVarter in &VroQe� (MoCaMMy, Nore than 
�� Qercent of CDOs worL for coNQanies in /orth "Nerica or &VroQe, incMVding aroVnd haMf in 
the 6S� 

SoVrce� Strategy& anaMysis� 	/ote� IndVstries with Mess than �� coNQanies 	n���
 are eYcMVded


EXHIBIT 3A 

CDO penetration by industry 
1ercentage of coNQanies within indVstry sectors that haWe a CDO

7%

46%

42%

40%

29%

28%

25%

24%

21%

20%

13%

12%

12%

12%

10%

10%

6%

5%

5%

Machinery

Insurance

Banking

Media and entertainment

Retail

IT/Technology

Communication

Consumer products

Pharma and health

Food and beverage

Utilities

Transportation

Real estate

Building construction

Oil and gas

Automotive

Chemicals

Electronics

Metals and mining
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It is easy to Vnderstand the attraction of 6S coNQanies to aNCitioVs CDOs MooLing to NaLe 
Qrogress in their career, giWen that the 6S reNains in the WangVard of the gMoCaM data reWoMVtion� 
5he increasing QreWaMence of CDOs in &VroQe Nay in Qart Ce dVe to soNe of the worMdns 
Nost stringent data Qrotection regVMations – notaCMy, the &6ns ���� (eneraM Data 1rotection 
3egVMation 	(D13
� 5here are soNe sVrQrising nationaM Wariations within &VroQe which we 
intend to eYaNine fVrther in fVtVre research, sVch as a reMatiWeMy Mow QroQortion of CDOs in 
(erNany where onMy �� Qercent of coNQanies haWe aQQointed the roMe�

5he � Qercent CDO ratio for "sia 1acific coNQanies Mags far Cehind other regions� OWeraMM, 
coNQanies Cased in the "sia 1acific region are fiWe tiNes Mess MiLeMy to haWe a CDO than 
coNQanies in /orth "Nerica� "Nong "1"C coVntries, coNQanies in "VstraMia haWe the 
highest ratio of CDOs 	�� Qercent
, foMMowed Cy India 	�� Qercent
� 

"t first gMance the scarcity of CDOs in China seeNs QV[[Ming, giWen its dynaNic, gMoCaMMy 
QowerfVM tech sector� 5here are KVst siY CDOs at China�Cased organi[ations, oVt of a totaM 
nationaM saNQMe of ��� coNQanies� )oweWer, an increasing QroQortion of state�owned and 
QriWate sector coNQanies do haWe a senior eYecVtiWe with CVsiness�wide resQonsiCiMity for data 
NanageNent and oWersight� 5his trend sVggests forNaM CDO aQQointNents coVMd increase 
in the fVtVre, as the roMe gains Nore traction in China� 

3egardMess of their Mocation, coNQanies with a Marge QayroMM and NVMtiCiMMion doMMar reWenVes are 
Nore MiLeMy to eNQMoy a CDO than sNaMMer organi[ations� CMearMy, Marge organi[ations tend to 
generate and consVNe Nore data and are argVaCMy Nore incMined than sNaMMer CVsinesses to 
see data as a strategic asset� 5hese characteristics Nay in tVrn increase the QerceiWed need 
for a CDO� 5he tiQQing Qoint for earMy adoQters of the CDO roMe aQQears to Ce coNQanies 
with Nore than ��,��� eNQMoyees and Nore than ��Cn in annVaM saMes� OWeraMM, CVsinesses 
with Nore than ���,��� eNQMoyees haWe the highest CDO ratio at ���, foMMowed Cy ��� of 
coNQanies with annVaM saMes of Nore than ���Cn�

Asia-Pacific

South and
Latin America

Middle East
and Africa

Europe
North 
America

949

887

62
7%

533

396

137
26%591

891

300
34%

68

53

15
22%

59

43
16

27%

x%

Companies without CDO

Companies with CDO

Ratio of companies with CDO

EXHIBIT 3B 

CDO penetration by region
1ercentage of coNQanies that haWe a CDO, Cy headRVarter region

SoVrce� Strategy& anaMysis
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���7KH�SUHsHQcH�RI�a�&'2�iQĠXHQcHs�KRZ�cRPSaQiHs�
WaON�aERXW�GaWa�aQG�KRZ�IUHTXHQWO\
CDOs aQQear to Ce NaLing a difference in highMighting the roMe of data Nore QroNinentMy in 
inWestor coNNVnications� In their Mast reQorting year, coNQanies with a CDO in oVr RVaMitatiWe 
anaMysis of �,��� coNQanies Nentioned data on aWerage �� Qercent Nore freRVentMy than 
those withoVt a CDO� 

8e aMso assessed the sentiNent and conteYt of data references in coNQany reQorts, Vsing 
Leywords in cMose QroYiNity to these references to identify coNNon sVCKects that Nost 
coNQanies taMLed aCoVt, Nost of the tiNe� 5here were two noticeaCMe theNes, which we caMM 
oData defensiWenessp and oData innoWationp� 

• Data defensiWeness refers to Nentions of data in the conteYt of data secVrity, regVMation 
and governance – in essence, defending the coNQany against cyCer attacLs, MeaLs and 
other risks.

• Data innoWation refers to Nentions of data in the conteYt of creating new WaMVe, cVstoNer 
eYQerience and CVsiness growth – that is to say, heMQing the coNQany to address and 
transforN NarLet oQQortVnities�

On aWerage, the �,��� coNQanies that we anaMy[ed are twice as MiLeMy to taML aCoVt data 
defensiWeness in their annVaM reQorts WersVs data innoWation� .oreoWer, that gaQ has Ceen 
widening eWery year since ����� 8e aMso foVnd that coNQanies with a CDO on aWerage 
referred to data �� Qercent Nore freRVentMy in a defensiWe Nanner than other coNQanies, 
whiMe the freRVency of innoWation references was the saNe� 5his NaLes sense, giWen the 
increased QVCMic and regVMatory scrVtiny of the Vse of data Cy CVsinesses, with cMear financiaM 
conseRVences for CVsinesses which Creach data QriWacy and secVrity rVMes� CDOs can 
Vse the need to reassVre NarLets and the QVCMic regarding the coNQanyns strong oWersight 
goWernance of data to gain crediCiMity in the C�sVite� 

EXHIBIT 4 

Data defensiveness versus data innovation
1ercentage of data references in inWestor reQorts in the conteYt of data defensiWeness Ws data innoWation, Mast � years
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82% of all CDOs are male

20+ years
of professional experience 

SoVrce� Strategy& anaMysis

2/3
of all CDOs globally have 
a technology background

EXHIBIT 5

Who is the typical CDO?
5here is a concerning MacL of diWersity aNong CDOs gMoCaMMy across indVstry sectors



CONCLUSION — KEY QUESTIONS TO ADDRESS

Hot and getting hotter? The future of the  
CDO market 
The CDO role is starting to gain proper traction in some key markets, against a background 
where data is proliferating, and data-based technologies are evolving at pace. More and 
more companies are “talking the talk” on data more frequently with shareholders, which in 
turn is a potential driver of demand for new CDOs with wider executive remits. At the same 
time, the concentration of CDOs in North America and Europe is a potential inhibitor of CDO 
growth worldwide, as is the lack of CDO diversity. 

We believe that the rise in CDO appointments in the last two years suggests that the CDO 
role will continue to grow in the near term – but by how much, and for how long, is uncertain, 
especially given that companies are still absorbing the unprecedented impact of Covid-19. 

Ahead of next year’s study, we will explore in more depth the evolution of the role in a series 
of regional and sectoral reports, and assess how companies can more readily utilize data to 
gain competitive advantage. Based on the results of this first CDO study, we recommend 
that companies should address a series of critical questions, regardless of whether 
they have already appointed a CDO or are just examining how to define this role. We 
have also identified key questions for current and aspiring CDOs to consider, listed on 
the following page.
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CDOs: Key questions to address

Companies 
with a CDO 
today

•	 Does your CDO have a seat at the top table, empowered to 
capture all the value available with data? If so, you are first-
movers in this space – consider how you support your CDO 
to drive a competitive advantage in your region or market 
segment before others catch up.

•	 Are you balancing your CDO’s focus, between data 
defensiveness and data innovation? Where are the areas  
of untapped potential with data that your CDO should be 
building long-term value from once the foundations of data 
management and security are in place?

•	 How will you measure the impact of your CDO on the 
organization over time? What transformational benefit  
will your CDO deliver and how will you continue to  
articulate that to investors and stakeholders?

For current 
or aspiring 
CDOs

•	 Consider the scale and location of the company you work 
with today (or are seeking to join). Can you build long term 
success as a CDO in that market?

•	 Focus on formalizing your executive responsibility for data 
success – do not accept being away from the top table or not 
having a voice, especially where your company is talking 
about data to shareholders more frequently each year.

•	 As you grow into the CDO role and shape your influence, how 
can you build wider communities, create KPIs for the CDO 
office and benchmarks and standards, and overall trust and 
confidence in the position?

Companies 
without a 
CDO

•	 Do you consider your company’s strategic objectives to be 
more or less reliant on data today? What will your trigger 
point be to appoint a CDO, be that regulatory, size or 
complexity of your business?

•	 How quickly can you adapt to the CDO model? You are at 
risk of losing a race for talent given the relatively small gene 
pool of CDOs today. How will you attract and develop a CDO 
when you hit your trigger point?

•	 How will you contribute to a greater diversity of CDOs when 
you make an appointment? Can you influence a new 
archetype CDO persona that could reshape the role for the 
next 5 years?
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