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Introduction

The Actuarial Society of South Africa has issued three surveys around data science in the 
actuarial community:

• 2016 (233 respondents)

• 2018 (166 respondents)

• 2020 (312 respondents)



Aims of the survey

• Evaluate the inroads data science is making within the members of the actuarial 
profession and the organisations they work for.

• Consider the role and responsibility of the actuary in data science

• Approaches to data science in organisations

• Which techniques and tools are being used by actuaries within their daily work

• Highlight beliefs held by the actuarial profession about Data Science

• Biggest contributors to Data Science success and failure
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Age & qualification status

14%

33%

22%

10%
9%

4%
2% 2% 2% 1%

< 25 25 - 29 30 - 34 35 - 39 40 - 44 45 - 49 50 - 54 55 - 59 60 - 69 > 70

Age group

1%
7%

41%

12%

39%

Never studied
towards an Actuarial

qualification

Not actively studying
towards an Actuarial
qualification, but is
still working in the

field

Actively studying
towards an Actuarial

qualification

Actuarial Associate Actuarial Fellow

Qualification status

Respondents were 
generally from 

younger age groups.
There was 

representation 
across different 

qualification 
statuses.



Member levels

Representation was decent across 
the different member levels with 
the exception of board members 

and students being under-
represented as expected.

2%

5%

45%

26%

11%

11%

1%

Not applicable

Student / Intern

Staff / Team member

Management / Team leader

Senior management

Executive management

Board position

Member levels
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Focus areas

Data analysis 
and BI form a 
large part of 

both Data 
Science and 

Actuarial work

1%

2%

2%

2%

3%

4%

4%

4%

4%

5%

5%

5%

6%

7%

7%

8%

8%

9%

14%

Academic

Underwriting

Claims Management

Education and training

Software engineering

Operations

Sales and Marketing

Research

Regulatory Reporting / Compliance

Strategy

Business Development

Consulting

Reserving

Valuations

Risk Management

Product Development

Business Intelligence / Business Reporting

Pricing

Data analysis

Focus areas



Involvement with data science team

There is still a large portion of 
actuaries who are not directly 

involved with data science teams.

12%

8%

13%

13%

43%

12%

Using the output to make business
decisions

Data science team leader

Data science team member

Not part of the team but work closely
with them

Not directly involved

Other

Involvement with data science team



Machine learning adoption

All respondents (barring one) 
believed machine learning is 

relevant to themselves or their 
companies.

92% of respondents expressed a 
need for being upskilled in 

machine learning.

25%

18%

48%

8%

0%

I already apply machine learning
techniques as part of my work.

I've already started up-skill myself on
machine learning techniques

I wish to make machine learning
techniques part of my personal

skillset.

I have no interest in applying machine
learning techniques personally, even

though I understand the potential
benefits

I don't believe machine learning is
relevant to me or my company.

Machine learning attitude
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Actuaries’ role in model production

Almost all respondents felt that 
actuaries’ roles extend into 

production.

The extent of the need for 
involvement seems to be 

distributed.

1%

38%

19%

42%

The actuary is not responsible for
putting models into production at all

Actuaries should provide support
during the production process

Actuaries are responsible for putting
their models into production

Actuaries are responsible for the
model end-to-end including

operations

Actuaries' role in model production
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Member opinions

22%

15%

30%

49%

27%

24%

9%

27%

37%

25%

25%

26%

25%

31%

17%

18%

29%

44%

31%

18%

35%

36%

33%

30%

11%

14%

12%

6%

8%

6%

28%

17%

5%

13%

7%

Machine learning models are "black box" models with no
way of interpreting what the model is doing.

Machine learning models tend to "overfit" data.

Cloud computing is less secure than having an on-site
server.

Machine learning mainly used for summarizing data

Machine learning cannot discover causal relationships
(only correlations)

Simpler machine learning models are always more
accurate.

Machine learning cannot predict previously unseen events, 
a.k.a. “black swans"

Machine learning will soon give rise to superhuman
intelligence

Opinions

1 = Completely disagree 2 3 = Neither agree or disagree 4 5 = Completely agree



Machine learning in the actuarial profession

20%

23%

5%

21%

21%

14%

24%

14%

38%

17%

26%

21%

35%

9%

33%

56%

15%

45%

9%

42%

Actuaries should accelerate their adoption of machine learning
techniques

Actuaries should be aware of machine learning techniques but
their use should be left up to specialists in a multi-disciplinary

team approach

Machine learning techniques should be fully integrated into the
existing actuarial syllabus

Actuaries should promote the use of existing actuarial techniques
over machine learning

Machine learning techniques could replace some traditional
actuarial techniques in future

The place of machine learning in the actuarial profession

1 = completely disagree 2 3 = neither agree or disagree 4 5 = completely agree



Source of Data Science knowledge acquisition

4%

11%

20%

21%

21%

22%

0% 5% 10% 15% 20% 25%

Participating in data science competitions (such as Kaggle)

Formal training (college/university)

Conferences, seminars or other events

Online reference material (including blogs, podcasts,
YouTube, Reddit etc.)

On the job training

Online courses (Udemy, EdX, Coursera)

Source of Data Science knowledge acquisition
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Organization type

The majority of respondents are employed by 
traditional actuarial employers, but a fair portion 

of the respondents are applying their skills in non-
traditional areas.

0%

1%

1%

2%

3%

3%

3%

4%

4%

5%

5%

5%

10%

13%

14%

28%

Retired

Regulatory body

Self-employed

Accounting firm

Pension fund administrator

Academic institution

Asset management / Investment company

Other (please specify)

Medical scheme administrator

Reinsurance company

Technology company

Other non-traditional employer of actuaries

Banking or financial institution

Actuarial consultancy / advisory

Short term / General insurance company

Long term / Life assurance company

Organisation type

7%

8%

9%

14%

16%

20%

26%

Healthcare

Pensions

Finance and Investment

Risk management

General Insurance

Non-traditional practice areas (wider fields)

Life Insurance

Service area



Size

• Most respondents work for larger 
organisations.

• Many organisations have no data science 
teams.

• Some seem to be starting the data science 
journey with teams between 2 and 4 while 

others have larger, more mature data science 
teams.

5%

6%

4%

8%

9%

11%

32%

24%

1%

2%

0% 10% 20% 30% 40%

1 - 9 employees

10 - 24 employees

25 - 49 employees

50 - 99 employees

100 - 249 employees

250 - 999 employees

1000 - 9 999 employees

10 000 and more…

self-employed

not applicable / retired

Size of organisation

26%

4%

5%

24%

10%

10%

9%

12%

No data science team

One person (Not me)

Only me

2 - 4 employees

5 - 9 employees

10 - 19 employees

20 - 49 employees

50 or more employees

Data science team size



Centralisation of data science function

The decision around centralization 
seems to be diverse across 

organisations.

7%

24%

24%

16%

28%

Not Applicable

No formal structure, some people are
playing around with it

Centralised and specialised team
supporting the rest of the business

Centralised team which are part of
the wider business intelligence and

reporting team

Data science resources are embedded
in some operational areas

Centralisation approach
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Organizational adoption

20%

50% 49%

11%10%

20%

11%
8%

34%

19% 18%

23%

15%

4%
7%

19%
22%

7%

15%

39%

Cloud computing (e.g. AWS /
Azure / GCP / IBM cloud)

Serverless computing (e.g.
Google BigQuery / Amazon

Lambda Functions)

Distributed computing (e.g.
Hadoop)

Open Source Technology (e.g.
Python / R)

Organisational adoption

1 = no adoption 2 3 = some proof of concepts have been completed 4 5 = used in production regularly



Organizational adoption

33%

25%

12%

4% 4%

21%

Cloud provider adoption

Relatively high representation of 
other cloud providers compared to 

Amazon Web Services in the 
context of international market 

share.
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Machine learning techniques

1%

2%

3%

3%

4%

4%

6%

6%

6%

11%

15%

18%

20%

Association Rule e.g. apriori, eclat

Speech recognition

Computer vision e.g object recognition, detection, tracking

Genetic algorithms / fuzzy logic

Classification with naive bayes

Deep learning e.g. CNN, RNN, LTSM, autoencoders, boltzman…

Natural Language Processing (NLP) e.g. fuzzy matching,…

Neural networks for regression or clustering

Dimensionality reduction e.g. principal component analysis…

Clustering e.g. k-means, dbscan

Classification techniques e.g. decision trees, random forest

Regression with Generalised linear models (GLMs)

Regression e.g. linear, logistic

Machine learning technique



Coding 
Language

1 - Never heard of 
it

2 - Heard of it 3 - Can read it 4 - Can write code 5 - Proficient

SQL 1% 14% 11% 33% 40%

Visual Basic 1% 17% 24% 36% 21%

R 1% 23% 19% 34% 23%

Python 0% 36% 17% 28% 19%

SAS 3% 42% 17% 21% 17%

C/C++ 3% 48% 27% 19% 3%

Matlab 5% 47% 21% 24% 3%

C# 7% 51% 26% 12% 5%

Java 0% 69% 21% 8% 2%

Javascript / Typescript / 
Coffeescript

6% 69% 18% 6% 1%

PHP 48% 43% 6% 3% 0%

Julia 56% 38% 3% 3% 0%

Golang 75% 23% 1% 1% 0%

Rust 73% 26% 1% 0% 0%



Language
1 - Never heard of 

it
2 - Heard of it 3 - Can read it 4 - Can write code 5 - Proficient

SQL 1% 14% 11% 33% 40%

Visual Basic 1% 17% 24% 36% 21%

R 1% 23% 19% 34% 23%

Python 0% 36% 17% 28% 19%

SAS 3% 42% 17% 21% 17%

C/C++ 3% 48% 27% 19% 3%

Matlab 5% 47% 21% 24% 3%

C# 7% 51% 26% 12% 5%

Java 0% 69% 21% 8% 2%

Javascript / Typescript / 
Coffeescript

6% 69% 18% 6% 1%

PHP 48% 43% 6% 3% 0%

Julia 56% 38% 3% 3% 0%

Golang 75% 23% 1% 1% 0%

Rust 73% 26% 1% 0% 0%

Coding

The relatively high adoption of R compared to Python is interesting, especially as the 2019 Kaggle ML 
and Data Science Survey had Python at 87% and R at 31%.

The high adoption of Visual Basic is to be expected, considering the high usage of Excel in the actuarial 
space.



BI / Visualisation tools

42%

29%

12%

11%

6%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

Excel (including PowerPivot)

Power BI

Qlik (Qlikview/Qliksense)

Tableau

We developed our own

BI / Visualisation tools



Data Storage System

0%

1%

1%

1%

1%

1%

1%

3%

3%

4%

4%

4%

6%

9%

9%

10%

20%

22%

Snowflake

MongoDb

Redis

Firebase

IBM (Informix/DB2)

ElasticSearch

Google BigQuery

Amazon relational database (RDS)

Teradata

SAP (R3/Hana)

MySQL / MariaDb

PostgreSQL

Not sure

Microsoft Access

SQL DataWarehouse (Azure)

Oracle

Excel

Microsoft SQL Server

Data Storage System
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Machine learning areas

0%

1%

3%

3%

3%

4%

5%

5%

6%

8%

9%

10%

12%

13%

17%

Loss prevention

Medical Applications

Investment and Trading

Experience improvement / gamification

Robotics

Unstructured data information extraction

Credit scoring

Processes Improvement

Rating

Risk assessment

Fraud detection

Underwriting

Outcome Prediction (e.g. claims)

Other (please specify)

Targeted sales and marketing

Machine learning areas

* Note: Due to a technical issue, only one area was selectable in the survey



Decision making

6%

33%

38%

23%

9%

48%

29%

13%12%

42%

29%

17%

Not at all Some of the time Mostly All the time

How often are important decisions made in your company informed and supported 
by data analytics? (or clients if you are a consultant)

2020 2018 2016



Data science benefits

6%

5%

8%

5%

4%

3%

3%

23%

19%

24%

21%

21%

19%

16%

22%

24%

19%

19%

19%

16%

16%

33%

31%

28%

33%

29%

34%

31%

17%

21%

22%

23%

27%

27%

34%

Enhanced financial performance

Identification of risks and ability to respond with greater
speed and focus

Sales and product opportunities

Improved quality of results

Improved efficiency

Improved value to customers and business partners

Greater insights into / from data

Rate to what extent (if any) you think data science and machine learning have 
benefited your company

None Not yet Little Fairly A lot



Data science barriers

30%

23%

16%

14%

19%

14%

9%

9%

19%

25%

18%

23%

15%

17%

11%

9%

26%

25%

29%

30%

23%

32%

29%

22%

17%

13%

22%

17%

26%

17%

32%

31%

9%

14%

16%

16%

17%

19%

20%

28%

Lack of use cases in my company

Lack of executive support and interest

Lack of awareness by business of benefits

Lack of system infrastructure and IT support

Lack of sufficiently clean data

Lack of budget allocated to this topic

Learning curve too steep (not enough time)

Lack of staff with the appropriate skillset

Barriers to progress

 1- Not an issue 2 3 4 5 - Big barrier
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Future improvements to the survey

• Fewer questions
• Fewer multiple choice options

• Options to express opinions in free text
• Bugs in the survey

• Include unsure options
• Release response data?

• Focus on other areas of data science 



Thank you… 

Questions


