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INTRODUCTION

The report captures insights from a survey conducted 

of actuaries in the United States and around the world 

between the months of July and September 2022.

The survey set out to identify the current state of 

actuarial technology, the impact actuarial technology 

choices are having on the effectiveness of actuaries, 

and what actuaries are looking for in their future 

technology stack. The survey questions were framed 

around the three key areas of actuarial technology: 

Data; Modeling and Analysis; and Output and Reporting.

Welcome to the 2022 Actuarial Technology 
Report, designed to help actuaries make 
informed technology choices to increase 
their effectiveness and improve value for 
their business.
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EXECUTIVE SUMMARY

This gap can be attributed to disjointed workflows 

in existing actuarial technology which require large 

amounts of manual data transformation. Current 

platforms have focused their development efforts 

on adapting to changing regulations and business 

requirements rather than incorporating new 

technologies.

Almost half of actuaries spend 25% or more of their time 

on data curation and are largely using legacy technology 

for this task. Modern data lake technology offers the 

opportunity to reduce the time actuaries spend on data 

curation but this technology is not yet commonplace in 

the actuarial domain.

The majority of actuaries are using multiple actuarial 

modeling systems, primarily due to one system being 

unable to meet their needs. The actuaries surveyed 

desire more flexibility without compromising on control. 

Most actuaries are anticipating a move away from 

their current systems. This is a large effort and the 

willingness to undergo such migrations indicates the 

impact current systems have on their effectiveness.

The survey highlights the size of the gap 
between what actuaries have trained to do  
and the work they are currently doing.

Open source technologies are becoming more prevalent 

in the industry as actuaries look to adopt software that 

provides both flexibility and control with a lower barrier 

to adoption and ease of use.

Current output and reporting technology is sufficient 

for communicating results to an actuarial audience. 

However, no respondents found their software entirely 

capable of reporting results to a non actuarial audience. 

This inhibits the ability of actuaries to provide strategic 

decision-support to their business.
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more than a quarter of their time on 

data transformation and management

More than 50% of actuaries are 

modeling in two or more disparate 

systems, largely because one system 

does not meet their requirements

Actuaries are relying on tools that are 
not fit-for-purpose for the function they 
are deployed for

Actuaries want technology that provides 
both flexibility and control and anticipate 
a shift away from closed systems 

71% of actuaries have difficulty 
conveying the results of their analysis 
to business stakeholders

Actuaries want technology that 
easily integrates with their preferred 
visualization tools to create more 
automated workflows
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Findings
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Section 1.  
Data

Data transformation and 
management is a significant  
time sink.

What percentage of your time is spent on data 
transformation and management?

51-75%

More than 75%

25-50%

Less than 25%

37%

55%

8%

Actuarial teams manage and handle a large amount  

of data that is rarely received in a uniform structure.  

An inefficient setup requires significant manual effort  

to standardize the data for intake into actuarial 

modeling systems.

These data transformation efforts can consume large 

portions of actuaries time and mental effort that would 

be better spent on creating exploratory analyses and 

drawing conclusions from them.

What percentage of your time is spent on data transformation and management?

Less than 25%

25-50%

51-75%

More than 75%

37%

55%

8%
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The wrong tools are being used 
for data transformation.

Which tools/systems are you using for data transformation on a frequent basis?
Which tools/systems are you using for data 
transformation  on a frequent basis?

Excel

Database/query (e.g. SQL)

R/Python/Jupyter

Vendor Specific Systems 
(Prophet DCS, Axis DataLink, etc.)

Alteryx

SSIS

Power pivot

Tableau

90%

67%

42%

37%

5%

3%

3%

3%

Most actuaries are using Excel for data transformation, 

a tool most actuaries have extensive experience with. 

In addition, many non-actuarial departments, with less 

modeling savvy, work almost exclusively with Excel. This 

means actuaries will never fully divest themselves from 

working with spreadsheets.

Many actuaries begin their analyses with an Excel 

sheet to visualize calculations and the operational 

dependencies. Often, this includes transformation 

of data from one source (a table, worksheet, or query 

output) into another format. However, Excel was not 

designed for large-scale ETL (extract, transform, load) 

operations. As such, if those ETL activities are not 

reprogrammed into an appropriate technology when 

moving to production, then inefficient manual practices 

persist, forcing actuaries to waste time just getting  

the numbers.

90%

68%

42%

37%

5%

3%

3%

3%

Excel

Database/query (e.g. SQL)

R/Python/Jupyter

Vendor Specific Systems

Alteryx

SSIS

Power Pivot

Tableau
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Data infrastructure is lacking.

How would you describe the cohesiveness and maturity of your data infrastructure (database, 

ETL tools, analysis tools)?

Less than half of respondents are working with 

modern, consolidated data infrastructure. This lack of 

cohesiveness can lead to multiple ETL processes which 

add time, potential for error, and data storage costs. 

How would you describe the cohesiveness and maturity of your data 
infrastructure (database, ETL tools, analysis tools)?

Mostly consolidated but with older systems

Mostly consolidated with modernized systems

Fully consolidated as much as reason... 

Flexibility/service response times as c...

Fragmented with partially modernized systems

Fragmented with multiple legacy systems

40%26%

26% 8%

Fragmented with multiple legacy systems

Fragmented with partially modernized systems

Mostly consolidated but with older systems

Mostly consolidated with modernized systems

Fully consolidated as much as reasonably feasible

40%

26%

26%
8%

10

2022 Actuarial Technology Report



DATA CONCLUSION

Modern data lake technology, like AWS Athena, and tools 

such as Jupyter and Python, can allow actuaries to 

be involved in data transformation only when an issue 

arises rather than throughout the entire process. Turning 

attention away from low level tasks enables actuaries 

to spend more time on analysis and decision making, 

helping to increase the effectiveness of their results.

Actuaries are spending too much time 
managing tasks related to data tooling and 
infrastructure that should be automated. 

STEVE GATHJE
Former Chief Actuary 

Ameriprise

We’ve reached a point in insurance where 

there’s a massive amount of data available 

and actuaries are realizing they don’t have 

the correct tools to capitalize on this level 

of complexity and scale. I didn’t become an 

actuary to be an expert in data management.

GLYNN FOSTER
Product Manager, Data and Automation

Montoux

Excel isn’t a scalable data management 

solution for the data explosion that’s 

happening. Modern, cloud native tooling 

such as data lake technology enables 

infinitely scalable storage and fast analysis 

of structured and unstructured data.
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Multiple modeling systems have 
created disjointed workflows.

65% of respondents are using multiple systems for 

their modeling. This has created workflows that are 

fragmented and time consuming. 

Most actuaries stated that multiple systems are 

needed due to the main system not supporting all 

required functionality. These inefficient workflows 

hinder the effectiveness of actuarial departments 

by drawing attention away from critical thinking 

exercises and focusing on data manipulation and 

transportation exercises. Actuaries are spending 

time on machine tasks, rather than intellectual 

tasks, which is an ineffective use of their training 

and unique skill set within the company.

If more than 1, why the need for multiple systems?
If more than 1, why the need for multiple systems?

N/A - Using only 1 system

Custom systems built for performance for specific tasks

Reinsurer using models provided by clients

Clients

Multiple systems inherited through mergers and acquisitions

Main system doesn’t support all needs of the business

42%

37%

13%

Section 2.  
Modeling & Analysis

Main system doesn’t support all needs of the business

Multiple systems inherited through mergers and acquisitions

N/A - Using only 1 system

Custom systems built for performance for specific tasks

Reinsurer using models provided by clients

Clients

42%

13%

37%
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Open source technology  
is gaining traction. 

Open source technology is becoming more popular  

in the actuarial field. Most respondents believe the  

use of open source technologies will grow over the  

next ten years. 

There is a need for advancements within the space but 

that doesn’t mean the wheel needs to be reinvented. 

Many open source technologies already exist to help 

actuaries streamline their processes. 

In your opinion, 10 years from now, what percentage of actuarial modeling will take place 
in open source tools (e.g. R, Python etc) vs. proprietary tools (Vendor Specific Systems)?

Greater than 50% in open source

Between 25% and 50% in open source

Less than 25% in open source

32% 24%45%

In your opinion, 10 years from now, what percentage of actuarial modeling will take place in open 
source tools (e.g. R, Python etc) vs. proprietary tools (e.g. Prophet, Axis etc.)?

32%

45%

24%

Less than 25% in open source

Between 25% and 50% in open source

Greater than 50% in open source
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Workloads will shift to systems 
that bridge the gap between 
flexibility and control.

In your opinion, 10 years from now, do you think actuarial workloads will shift to a particular 
type of modeling system?

In the current state, most actuarial systems require 

a choice between open (flexible) and closed (control). 

Three-quarters of the respondents believe workloads will 

be shifted to systems that bridge this gap over the next 

ten years. 

Demand is increasing for platforms that don’t require 

a sacrifice on either end of the spectrum. Actuaries 

are looking for systems that allow for flexibility when 

required while still offering  controls over data sources, 

models, and outputs to mitigate risks of inadvertent 

errors or oversights.

In your opinion, 10 years from now, do you think actuarial workloads will shift to a particular type of 
modeling system?

Workloads will shift to systems that bridge the gap between open and closed systems

Workloads will primarily stay unchanged

Workloads will shift to more closed and locked down systems

Workloads will shift to more open and flexible systems

45%13%

8%
34%

Workloads will shift to more open and flexible systems

Workloads will shift to more closed and locked down systems

Workloads will shift to systems that bridge the gap between open and closed systems

Workloads will primarily stay unchanged

13%

45%

34%

8%
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MODELING & ANALYSIS CONCLUSION

Many actuarial departments are using multiple systems 

in addition to Excel, resulting in inefficient workflows. 

Increasingly, actuaries are looking to open and open 

source technologies that are easy to adopt and can 

streamline actuarial workflows such as VSCode, GiT and 

Jupyter. Integration with these technologies can reduce 

the need to have siloed systems and allow for greater 

workflow automation and efficiency.

Actuaries are constrained by the 
limitations of the fragmented 
modeling systems they rely on. 

WILLIAM WHITE
Product Manager, Actuarial

Montoux

As the scale of data and complexity of 

calculations has increased over recent 

decades, discrete and bespoke solutions 

have often been created resulting in 

fragmented actuarial systems, tools, and 

processes. Open source and platform 

technologies are opening up opportunities 

to reverse this trend and truly enable more 

efficient and effective actuarial teams.

STEPHAN MATHYS
Director of Customer Success

Montoux

Goldilocks had it right, she was looking for 

the thing that was just right. This shows up in 

actuarial tooling where we have to reach the 

appropriate balance between single purpose 

technologies and blank slates. The good thing 

is there are more options now than 5, 10 or 20 

years ago. As new technologies come online 

all the time, the chance that we’ll get to that 

“just right” state is ever increasing.
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Conveying results is not as 
easy as it should be.

Most actuaries surveyed admitted that they are not  

able to completely convey their results to their intended 

audiences, actuarial or non-actuarial. Many respondents 

indicated they would like the ability to integrate directly 

with reporting and BI software to help them be more 

effective in communicating results.

Section 3.  
Output & Reporting
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Do your modeling systems enable you to effectively convey the results of your actuarial analysis 
to your actuarial audiences?

Do your modeling systems enable you to effectively convey the results of your actuarial analysis 
to your NON-actuarial audiences?

Do your modeling systems enable you to effectively convey the results of your actuarial analysis to 
your actuarial audiences?

Somewhat

Relatively easily

Completely

With difficulty

Not at all

37% 8%13% 42%

37% 8%13% 42%

Do your modeling systems enable you to effectively convey the results of your actuarial analysis to 
your NON-actuarial audiences?

Somewhat

Relatively easily

Completely

With difficulty

Not at all

29%5% 21% 45%

29%5% 21% 45%

Not at all

With difficulty

Somewhat

Relatively easily

Completely

Not at all

With difficulty

Somewhat

Relatively easily

Completely
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Ease of use is a common theme 
in an ideal actuarial platform.

The ability to get up to speed quickly is crucial for 

actuaries. The most common want for actuarial 

technology is ease of use with minimal training. Some 

systems take months or years before users feel 

confident they have “mastered” the ability to get the 

results they want. Others feel like they have to “hack” 

their system to force it to work in ways it wasn’t originally 

designed for.

This need for ease of use is one of the reasons that 

Excel has such prevalence in current workflows. This 

is also likely a driver for the additional push towards 

systems that are more open. If everything is visible and 

changeable by the end-user, there is a perception that 

it’s easy to use because it’s easy to get exactly what  

the user wants.

It is likely this desire for easier-to-use systems will 

drive significant changes in the actuarial technology 

landscape over the coming decade.

Flexible
Fast

Clean
Comprehensive

Effective

Open

Modular

Intuitive

Efficient
auditable

Consistentcontrollable

No code
governance

Low code

Powerful

Declarative

Dynamic

Declarative

Open Robust

Governance
Cohesive

One tool

Simple

SSIS

One system

Integrated

Common

Automated

Controlled

ReliableModern

Comprehensible Adaptable

TransparentAccurate

Easy to use

Scaleable

Standardized

documented

Defensible Auditable

Simple

How would you describe your ideal actuarial system?

18

2022 Actuarial Technology Report



OUTPUT & REPORTING CONCLUSION

Most of the existing tools actuaries use lack 
the capability to effectively communicate 
results to non-actuarial audiences. 
Integrations with leading BI tools, such as 
PowerBI and Jupyter, can allow for results  
to be shared with all levels of the business  
in an easy-to-digest format.

GLYNN FOSTER
Product Manager, Data and Automation

Montoux

When it comes to reporting and being able to 

tell a story, existing actuarial systems tend 

to fall on extreme ends of the spectrum. The 

outputs are typically too granular or too high 

level. The sweet spot is having an actuarial 

system that integrates with BI platforms as well 

as Jupyter to enable data driven storytelling.

JIM CRISTALLO
Strategic Advisor - Montoux and Former SVP,  

Head of Life Products Insurance 

New York Life Insurance Company

Some of the most obvious business 

questions (like how a pricing decision will 

impact sales) are the hardest and most time 

consuming to answer because they require 

coordination between various departments 

in various systems utilizing various data 

sources. A well designed actuarial system 

with appropriate data integrations and 

customizable reporting would be a powerful 

tool that would lead to better & more timely 

business decisions.
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CONCLUSION

Actuarial departments have adopted various, often 

disparate tools and systems over many years, resulting 

in a complex ecosystem that is often not fit for the 

intended purpose. This ‘technical debt’ is now a major 

problem for businesses and a source of great frustration 

for actuaries. 

The survey also shows that actuaries can see a bright 

future despite being held back by existing technology. 

Actuaries are observing technology trends like the 

shift towards open-source tooling and open integrated 

systems, and are keen to leverage these trends to 

improve their workflows. The actuaries surveyed showed 

genuine technical curiosity and keen interest in the 

technology trends that will impact their work. 

This survey shows that although the actuarial 
profession is mature in terms of willingness 
to try new technology to solve a particular 
problem, it is less mature in terms of ability  
to develop a successful long-term technology 
strategy.

There remains a gap between the work actuaries have 

trained for and the work they are currently doing. One 

significant reason for this is the inefficient workflows  

that have become commonplace in their current 

systems. Actuaries need to advocate for and adopt 

technology that automates manual tasks and supports 

the generation of strategic insights, enabling them to 

return to performing the complex analytical work they 

trained for.
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Executive

Manager

Individual Contributor

Regional Chief Actuary

ActuarySr. Actuarial Associate

Lead Actuary Senior Actuary

Senior Quantitative Developer

Head of Pricing

Freelance - Director

Senior Actuarial Consultant

Pricing

Founding PartnerManager

Director, Life Pricing

Senior Analyst

Customer Delivery Analyst

DirectorSenior Pricing Manager

Financial Services Actuary Actuary, Actuarial System

Consultant

Vice President
Senior Director, Product Development

Principal
Director and Actuary

Associate Actuary 

Position Level

Title/Role

Individual Contributor

Manager

Executive

WHO’S REPRESENTED
WHO’S REPRESENTED?
Position Level

Executive

Manager

Individual Contributor

34%

18%

47%

18%

47%

34%
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ABOUT MONTOUX

Montoux is the Actuarial Automation Platform 
for life and health insurers - empowering 
actuaries to become more effective in their 
roles and return to being strategic decision 
makers. Montoux’s cloud-native platform 
combines and integrates capabilities from 
the best of existing open technology, such as 
Jupyter, VSCode and Python, combined with 
new technology native to Montoux.
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PLATFORM OVERVIEW

The platform features a suite of capabilities to improve 

actuarial workflows: 

•    Data Gateway handles data ingestion, 

transformation and validation

•    Model Canvas enables model development  

and validation 

•  Hyper Scale executes models and workflows

•    Output Studio handles analysis, visualization  

and big data output 

•   Workflow Composer allows these capabilities  

to be orchestrated and automated

•   Audit Center tracks all changes within the workflow

Existing actuarial model migration projects can take 

months or years and cost tens of millions of dollars. 

Through the use of tools specifically designed to 

automate the model migration process, Montoux has 

reduced migration times to weeks at a fraction of the 

cost. With a platform built at the intersection of flexibility 

and control and a dedicated team of customer success 

and product experts, Montoux works alongside its 

customers to configure actuarial workflows to fit the 

demands of large actuarial teams. 

Hyper Scale Model CanvasData Gateway Output Studio

Want to learn more 
about our capabilities?

Scan the QR code or visit: 
www.montoux.com/capabilities
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www.montoux.com

AUTOMATION FOR THE WORD’S MOST EFFECTIVE ACTUARIES
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