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D E A R  R E A D E R ,



Welcome to edition 51 of the Capco Institute Journal of 
Financial Transformation.

The global wealth and asset management industry faces 
clear challenges, and a growing call for innovation and 
transformation. Increased competition, generational shifts in 
client demographics, and growing geopolitical uncertainty, 
mean that the sector needs to focus on the new technologies 
and practices that will position for success, at speed. 

There is no doubt that technology will be at the forefront of a 
responsive and effective wealth and asset management sector 
in 2020 and beyond. The shift to digitization, in particular, 
will see the speeding up of regulatory protocols, customer 
knowledge building, and the onboarding process, all of which 
will vastly improve the client experience. 

This edition of the Journal will focus closely on such digital 
disruption and evolving technological innovation. You will also 
� nd papers that examine human capital practices and new 
ways of working, regulatory trends, and what sustainability and 
responsible investment can look like via environmental, social 
and corporate governance. 

As ever, I hope you � nd the latest edition of the Capco Journal 
to be engaging and informative. We have contributions from a 
range of world-class experts across industry and academia, 
including renowned Nobel Laureate, Robert C. Merton. 
We continue to strive to include the very best expertise, 
independent thinking and strategic insight for a future-focused 
� nancial services sector. 

Thank you to all our contributors and thank you for reading. 

Lance Levy, Capco CEO
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through strong workplace practices, is linked to positive 
societal impacts as manifested by better health outcomes and 
well-being. 

The importance of human capital is magni� ed in an 
environment of rapid technological change, where the 
future of work is uncertain. How are organizations investing 
to develop their human capital to adapt to these changes? 
Are those investments effective? Will technologically driven 
automation of job tasks bring prosperity, and if so, how quickly 
and to whom? Or, will it negatively impact workforces and 
have profound and adverse effects on society? 

ABSTRACT
Human capital development (HCD) is a key consideration for most companies, but only recently have investors focused 
on understanding the risks and opportunities related to human capital with the emergence of environmental, social, and 
governance (ESG) investment frameworks and impact investing. We argue that the importance of human capital is likely 
to be magni� ed in an environment of rapid technological change, where the future of work is uncertain and that existing 
frameworks for measuring and evaluating HCD might not be � t for purpose. Against this backdrop, we derive an HCD 
metric that focuses on outcomes rather than inputs; demonstrate that even in the current disclosure landscape one 
could measure with reasonable accuracy this metric for thousands of companies; and provide exploratory evidence on 
its relationship with employee productivity. Moreover, we develop an estimate of probability of automation of job tasks for 
each sub-industry and show the relationship between this probability to elements of our HCD metric and other human 
capital characteristics. Finally, we outline an investor engagement framework to improve the disclosure landscape related 
to HCD and to empower effective investment stewardship. 

HUMAN CAPITAL AND THE FUTURE 
OF WORK: IMPLICATIONS FOR INVESTORS 

AND ESG INTEGRATION

1. INTRODUCTION

Human capital development (HCD) is a key consideration for 
most companies around the world. While human capital has 
been a key consideration for businesses, it is only recently 
that investors have paid attention to it. With the emergence 
of environmental, social, and governance (ESG) investment 
frameworks and impact investing activities human capital has 
been propelled to an important pillar of investment analysis, 
both from a � nancial and a social impact perspective. This 
is because human capital is now recognized as one of the 
most important drivers of competitiveness, value creation, 
and sustainable competitive advantage. Moreover, HCD, 
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1 UK Government, 2006, “Companies Act 2006,” https://bit.ly/2ZWk76T
2 Financial Reporting Council, 2018, “The UK corporate governance code,” https://bit.ly/2QuDKzC
3 CIPD, 2017, “Human capital metrics and analytics: assessing the evidence of the value and impact of people data,” https://bit.ly/2sQXB3c
4 ShareAction, 2019, “Workforce disclosure initiative – report on 2018 company disclosures,” https://bit.ly/39C8IgS 
5 ShareAction, 2019, “Workforce disclosure initiative – company resources,” https://bit.ly/37E16sw

In this evolving landscape, existing frameworks to measure and 
evaluate HCD might not be � t for purpose. For example, many 
metrics that represent proxies for human capital development 
measure inputs, such as dollars spent in training, rather than 
outcomes, such as improved wages over time. Moreover, they 
do not yet incorporate the profound and increasingly visible 
effects of automation on human capital issues.

Against this backdrop, this paper has two sets of goals. The 
� rst group of goals relate to the development of an HCD metric 
that is actionable and cost-effective. Within this context, our 
aims are to propose an HCD metric that focuses on outcomes; 
show that even in the current disclosure landscape one could 
measure with reasonable accuracy this metric for thousands 
of companies; and provide some exploratory evidence on its 
relationship with employee productivity. 

The second group of goals relate to creating the infrastructure 
to understand the impact of automation of job tasks at the 
sub-industry level. We focus on sub-industries since investors 
analyze sub-industries to understand competitive dynamics; 
hence, our data might � t seamlessly within their existing 
tools and models. Within this context, our aims are to develop 
an estimate of probability of automation of job tasks for 
each sub-industry and show the relationship between this 
probability to elements of our HCD metric and other human 
capital characteristics. 

Our key results are as follows:

•  First, even though companies have not disclosed the 
necessary data to exactly measure our HCD metric, 
investors already have the data necessary for calculating 
a proxy for thousands of companies around the world. 

•  Second, the HCD metric exhibits meaningful relations 
to key measures of productivity, raising the possibility 
that it could be relevant to business valuation and 
investment analyses. 

•  Third, most sub-industries exhibit relatively high degrees 
of job task automation. This is because most occupations 
with low probability of automation tend to be those that do 
not fall under the corporate sector or that are a very small 
percentage of the occupations in most sub-industries.

•  Fourth, sub-industries with higher probability of automation 
have higher training expenditures per employee and higher 
employee turnover.
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•  Finally, investors need to engage in a constructive way 
with companies to improve the disclosure landscape and 
be effective stewards of their investments as HCD will 
become a key consideration in an environment of rapid 
technological change. 

2. HCD METRICS

Recently, there have been several efforts to increase disclosure 
of HCD metrics. Below we review a few of them:

2.1 Europe 

The U.K. requires companies to consider their impact on a 
range of stakeholders and the broader society. For example, 
the 2006 Companies Act states that under their duty to 
promote the success of the company, a director must consider 
the best interests of their employees.1 While not directly related 
to human capital reporting, this legally binding duty indicates 
the direction that the government is moving towards. More 
recently, the U.K.’s Corporate Governance code, which applies 
to all companies operating in the U.K. with a premium listing 
on a comply or explain basis, promotes company reporting 
on human capital data.2 However, it offers little guidance on 
measurement methodology to companies, resulting in data 
that is inconsistent and incomparable. 

Denmark has been identi� ed as a pioneer when it comes to 
mandating company reporting on human capital metrics. The 
government requires companies to report on the formation 
of intellectual capital in their annual reports, and many 
companies will additionally report on human capital metrics 
alongside this.3 

2.1.1 CASE STUDY: WORKFORCE DISCLOSURE INITIATIVE

In the U.K., the Workforce Disclosure Initiative (WDI) was 
launched in 2017 in response to investor demand for more 
meaningful and consistent company reporting on workforce 
data. The initiative, led by ShareAction, is supported by more 
than 120 investors with assets under management of in 
excess of U.S.$13 trillion.4 In 2018, 90 companies, including 
Adidas, Microsoft, and BHP, responded to the WDI survey; an 
increase of more than 100 percent from 2017. Among 34 
categories relating to metrics on direct operations and supply 
chain workforces, companies were asked to report on their 
turnover and training by employee age, gender, and seniority.5
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2.2 United States 

In the U.S., there are no laws regarding reporting on human 
capital metrics. However, investors in the U.S. are increasingly 
interested in understanding how companies manage human 
capital. In 2017, a group of U.S. investors called The Human 
Capital Management Coalition, representing U.S.$2.8 trillion 
of assets under management, created a petition for the SEC 
to mandate issuer disclosure on human capital policies, 
practices, and performance.6 The coalition sought additional 
mandated disclosure to enable investors to evaluate company 
performance on human capital management – motivated by 
the understanding that human capital related information can 
be � nancially material. 

2.3 Global

In January 2019, the International Organization for 
Standardization introduced a new standard for human 
capital reporting.7 It comprises guidelines and metrics on 
diversity, leadership, culture, turnover, and skills, among 
other areas. It aims to standardize key metrics, ensuring they 
are internationally recognizable and useful to a wide range 
of stakeholders.  

3. A NEW HCD METRIC 

When it comes to employee data, most companies measure 
inputs rather than outcomes.8 Consequently, companies are 
not providing investors with a view on how their efforts to 
develop human capital are impacting their workforce. As a 
result, organizations may spend time and effort on improving 
metrics and key performance indicators, while often receiving 
minimal outcomes. 

We propose a new way of measuring the outcome of a 
� rm’s investments in human capital. Overall, the aim of the 
HCD metric is to enable the continuous assessment of the 
effectiveness of a � rm’s investments:

There are three core components of the HCD metric:

1.  Employee wage change: determines how employees’ 
wages change over time, allowing companies and investors 
to see if training programs are enabling employees to 
increase their wages and improve their livelihoods. 

2.  Training dollars: demonstrates how much a company 
spends on training its employees per year. Company spend 
on training should be indicative of their investment in 
reskilling and retraining employees. 

3.  Employee turnover: shows the percentage of employees 
that leave a company over a set period. This demonstrates 
whether companies can retain employees, which in the 
long run will determine if they are able to retain the skills 
required within the � rm.  

The HCD metric re� ects the ability of management to train 
employees on issues that improve their earnings potential and 
livelihoods, while at the same time creating a work environment 
where employees want to stay. We propose median instead 
of average change to avoid the metric re� ecting the impact 
of a few outlier observations. Another attractive aspect of 
this metric is its inherent veri� ability, making it veri� able 
and auditable.

What is the sample from which a company could generate 
data for this metric? The set of people that generate the data 
for the metric could be a randomly drawn set of employees 
within certain levels of seniority, tenure, wage level, gender, 
ethnicity, or other individual characteristics of interest. The 
number of people in the sample could be a function of the 
number of employees in the organization. Companies with 
more employees could construct a sample where the median 
estimate is calculated across a larger set of employees.

Change in employee wage
Starting employee wage + Training expenditures

1
Employee turnover rate

HCD = median of [( ) x ( )]

6  SEC, 2017, “Rulemaking petition to require issuers to disclose information about their human capital management policies, practices and performance,” 
https://bit.ly/2txwFpe 

7 ISO, 2019, “New ISO international standard for human capital reporting,” https://bit.ly/2ZSfXgk
8 Serafeim, G., R. Zochowski, and J. Downing, 2019, “Impact weighted financial accounts: the missing piece for an impact economy,” https://hbs.me/2tTMu9G
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3.1 Constructing a proxy for the HCD metric

Unfortunately, companies are not currently providing the 
necessary data to construct such a metric, making it 
impossible to understand its exact properties and relations to 
other measures of interest. Here, we provide the � rst attempt 
at constructing such a metric with the data available to us.

We collected annual data for the period 2005-2017 from 
Bloomberg on total salaries and wages and total employees for 
a global sample of companies that disclose these data items. 
Moreover, we collect data on employee turnover and employee 
training expenditures. We keep only � rms that disclose data 
on salaries and wages, number of employees, and employee 
turnover, while for employee training we assume that if the 
information is missing then it is zero.9 Tables showing the 

distribution of observations across years, industries, and 
countries are available from the authors. Our sample increases 
over time as disclosure of turnover has improved. It represents 
a wide variety of industries and countries. A somewhat 
interesting fact is that we have relatively few observations for 
U.S. � rms. However, this is not surprising since most U.S. � rms 
do not separately disclose employee wages. 

Because we do not have the exact data to construct the 
proposed metric, we attempt to approximate it. In an ideal state 
we would like to be able to observe the evolution of wages of 
a random group of employees to understand human capital 
development. Instead, we can observe the total compensation 
allocated to the total number of employees in the organization. 
Consequently, we construct this proxy for HCD:
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9 This assumption makes no difference for our results. Excluding firms with missing employee training expenditures does not change any of our conclusions. 

Employee waget – 3 + Training expenditurest – 3

1
Employee turnover ratet

Proxy ƒ or HCD = { } x ( )]

Employeest – 3)
)][(

Employeest ) Employeest – 3)
)])] – [([(

Employee waget Employee waget – 3



119 /

To increase the likelihood that we measure meaningful human 
capital development, we measure changes in employee wages 
over three-year periods rather than one-year periods, since 
investments in training and workplace practices might take 
time to have an impact on employees. 

An obvious problem with this approximation of our metric is 
that it might favor companies that experience low or even 
negative employee growth and penalize companies that 
are growing their workforce. To account for that effect, we 
estimate cross-sectional models for each year, where the 
dependent variable is our HCD metric and the independent 
variables are 3-year employee growth, country indicator 
variables, and industry indicator variables. Indeed, we � nd 
that the HCD metric exhibits a strong negative relation with 

employee growth.10 Hence, we use the unexpected (residual) 
component of the HCD metric to ensure that our metric is 
uncorrelated to employee growth. 

Table 1 presents all industries, with more than 50 observations, 
and classi� es them into three groups – low, medium, and 
high – based on the average value of the HCS metric across 
� rms in each industry. In the low category, we � nd many of 
the industries in the energy and utilities sectors, as well as 
the airlines and the hospitality industries. In the high category, 
we � nd industries in the � nancial services sector, as well as 
the food and beverages sector and the transportation services 
sector, such as auto parts, air freight and logistics, and 
transportation infrastructure.

10 The overall model explains anywhere between 20 and 40 percent of the variation in the HCD metric in any given year.

Table 1: Industrial classi� cation according to the HCD metric

SECTOR LOW MEDIUM HIGH

COMMUNICATION 
SERVICES

•  Diversi� ed telecommunication 
services • Media •  Wireless telecommunication 

services

CONSUMER 
DISCRETIONARY

• Hotels, restaurants & leisure
• Household durables

• Automobiles
• Textiles, apparel & luxury goods

• Auto components
• Specialty retail

CONSUMER 
STAPLES   • Food & staples retailing

• Beverages
• Food products

ENERGY
• Energy equipment & services
• Oil, gas & consumable fuels    

FINANCIALS • Insurance • Banks
• Capital markets
• Diversi� ed � nancial services

HEALTHCARE   •  Health care equipment & supplies
• Pharmaceuticals  

INDUSTRIALS

• Airlines
• Construction & engineering

• Aerospace & defence
• Commercial services & supplies
• Electrical equipment
• Industrial conglomerates
• Machinery
• Professional services
• Trading companies & distributors

• Air freight & logistics
• Building products
• Road & rail
• Transportation infrastructure

INFORMATION 
TECHNOLOGY

• IT services
•  Semiconductors & 

semicond. equipment
  •  Electronic equipment, instruments 

& components

MATERIALS
• Metals & mining
• Paper & forest products   • Chemicals

• Construction materials

REAL ESTATE    
•  Equity (REITs)
•  Real estate management 

& development

UTILITIES

• Gas utilities
•  Independent power and 

renewable electricity producers
• Multi-utilities

• Electric utilities
• Water utilities  
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3.2 HCD metric and its relationship 
to productivity 

Notwithstanding these industry statistics, we are interested 
at the � rm-level in how the metric might be related to the 
output produced by employees. We, therefore, estimate the 
relationship between the HCD metric and the changes in 
revenue and earnings productivity (revenue or EBITDA per 
employee) for the � rms in our sample. In all the models we 
include controls for the industry, country, and size of the 
company. To make inferences easier, we transform both the 
HCD metric and the productivity metrics to ranked measures 
that re� ect the percentile that each � rm falls in. Each variable, 
therefore, ranges from 0 to 100. 

In Figure 1, we observe a positive relationship between the 
HCD metric and the productivity metrics, both for revenue 
and earnings productivity. Moving from the 20th percentile 
of the HCD metric to the 80th percentile is associated with 
a move from the 43rd percentile to the 60th percentile 
for revenues productivity and from the 45th percentile to 
the 58th percentile for earnings productivity. The lower 
increase for earnings productivity makes sense given that 
higher labor compensation is accounted as an expense in the 
income statement. 

Econometric models using the raw variables (before the rank 
transformation to percentiles) are available from the authors 
for the interested reader. We estimate models using both 

changes in productivity and the levels of productivity as the 
dependent variable, including and excluding controls for 
starting level productivity for each � rm. Across all models, the 
HCD metric is positively associated with productivity.

Our key conclusions from this empirical exercise are twofold:

•  First, although companies have not disclosed the 
necessary data to exactly measure the HCD metric 
investors could calculate a proxy for it for thousands of 
companies around the world. 

•  Second, the HCD metric exhibits meaningful relations 
to key measures of productivity, raising the possibility 
that it could be relevant to business valuation and 
investment analyses. 

4. INVESTING IN HUMAN CAPITAL: 
SHAPING THE FUTURE OF WORK

The HCD metric described in the previous section outlines a 
new way of measuring the outcome of a � rm’s investments 
in human capital. A key component of the HCD is the training 
spend per employee. A key question is not only how much 
money is spent, but, more importantly, for what reason. In 
order to remain competitive, companies need to invest in the 
right mix of skills, knowledge, and capabilities, both in terms 
of their employees’ training but also in terms of their 
recruitment practices.
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Advances in arti� cial intelligence (AI), machine learning, and 
big data can have a signi� cant impact on the mix of skills, 
knowledge, and capabilities required to perform different 
tasks. These include evolving jobs that reduce physical strain 
on workers, improved safety, increases in productivity, and 
more meaningful work that ultimately leads to higher rates of 
job satisfaction. 

At the same time, new capabilities brought by these 
technologies evoke widespread fear of diminishing worker 
rights, mass job losses, and unequal access to opportunities 
due to the lack of relevant skills and education needed for 
the jobs of the future. While technological advancement is not 
a new phenomenon, the current pace at which technology 
spreads and disrupts industries is incomparable to previous 
waves of automation.11 A recent report from OECD highlighted 
the impact of automation by estimating the share of workers 
in occupations at high risk of automation by income class.12 
The difference in the percentage of occupations at high risk of 
automation between upper income and lower income workers 
was about 10 percent in OECD countries. 

Disruptions arising from new technologies have the potential 
to polarize workforces and the broader society. Carefully 
managing the development and dissemination of automation 
and AI, as well as their impact on the workforce, will be 
particularly important to ensure disadvantaged populations 
and minorities are not disproportionately affected in 
the transition. 

 We identify two equally important reasons why investors 
should consider the impact of automation on the future 
of work: 

•  The risk-return case for better understanding how different 
businesses identify the skills that will become more 
important than others as AI and automation are adopted 
(reskilling and upskilling current employees, changing 
recruitment practices for future employees)

•  The impact case of supporting a transition to more 
automated tasks through a process that does not have a 
destabilizing systemic impact on society.

4.1 The risk-return case

Human capital is a key element of ESG frameworks and 
impact investing activities. Recent research has shown that 
among multiple environmental and social metrics, diversity 
and employee turnover are among the four metrics that have 
shown the strongest and most consistent relationship with 
� nancial performance.13 At the same time, such frameworks 
have not yet been updated to incorporate the profound and 
increasingly visible effects of automation on human capital 
issues. For example, employee satisfaction and wellbeing 
could decrease if there is a risk of mass automation and mass 
layoffs, which in turn could lead to mitigating any productivity 
bene� ts from the adoption of new technologies and even to a 
reduction in overall productivity.  

From a societal perspective, inequality due to loss of jobs and a 
lack of reskilling opportunities could have a signi� cant impact 
for investors. Increased inequality can destabilize the � nancial 
and social systems that investors operate in, increasing 
uncertainty and leading to declines in economic activity.14 

This could result in falling consumption as a result of lack of 
jobs, declines in net worth, and the ability to access capital, 
all of which inhibit a country’s Gross Domestic Product (GDP). 
This can have a negative impact on long-term investment 
performance, especially for large investors and asset owners 
that depend on long-term economic growth. 

4.2 The impact case

The impact investing market has expanded � vefold between 
2013 and 2017, reaching U.S.$228 billion globally.15 This 
market could grow even further and bring considerable 
bene� ts as investors are increasingly looking for ways to 
generate bene� ts for society alongside � nancial returns. For 
investors that care about social impact, a better understanding 
of how automation will affect jobs is valuable. For example, 
large-scale automation could lead to increasing inequality 
between highly skilled high-paid workers and low skilled 
low-paid workers.16 Research also indicates that technology-
enabled changes to work tend to affect lower-paid and less 
quali� ed workers more than others.17 These challenges 

11 World Economic Forum, 2016, “The fourth industrial revolution: what it means, how to respond,” https://bit.ly/2ZSgdMk
12 OECD, 2019, “Under pressure: the squeezed middle class,” https://bit.ly/2ZWg0rs 
13 Goldman Sachs, 2017, “The PM’s guide to the ESG revolution – from article of faith to mainstream investment tool,” https://bit.ly/37JNifV 
14 PRI, 2018, “Why and how investors can respond to income inequality,” https://bit.ly/2QLiqoE
15 GIIN, 2018, “Annual impact investor survey 2018,” https://bit.ly/2tA4OEC
16 McKinsey Global Institute, 2017, “Jobs lost, jobs gained: workforce transitions in a time of automation,” https://mck.co/2QR4BVF
17  British Academy and the Royal Society, 2018, “The impact of artifi cial intelligence on work – an evidence synthesis on implications for individuals, 

communities and societies,” https://bit.ly/2FrfDLW
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can provide opportunities for impact investments, both in 
businesses that manage the transition better but also in supply 
chain solutions and initiatives that offer support through 
training and education programs.

4.3 Developing a sub-industry automation 
score database 

While it is becoming increasingly apparent that the role of 
technology in reshaping the future of work is an important 
topic to understand, we currently lack the infrastructure 
and tools to accurately model and predict these trends. 
To � ll this void, we have developed a new database that 
provides an industry outlook on the future of work. To build 
the database, we adopted the probability of occupation 
automation scores calculated by Frey and Osbourne (2017) to 
calculate probability of automation scores for Global Industry 
Classi� cation Standards (GICS) sub-industries.18 

Frey and Osbourne (2017) have calculated the probability of 
automation of 702 occupations by assessing the extent of 
automation of non-routine cognitive tasks across occupations. 
In order to do so, the authors identi� ed some inhibiting 
bottlenecks to automation that persist across occupations. 

These were separated into the following categories: perception 
and manipulation tasks, creative intelligence tasks, and social 
intelligence tasks. Beyond these bottlenecks, it is already 
technologically possible to automate almost any task, provided 
that suf� cient amounts of data are gathered, and computer 
resources are allocated. As a result, their model predicts 
the pace at which these bottlenecks can be overcome, 
which in turn can determine the extent of automation 
across occupations.

Figure 2 shows the distribution of the 702 occupation 
automation scores calculated by Frey and Osbourne (2017). 
We observe that approximately 13 percent of the occupations 
in the sample have a probability of automation score of 
below 0.02. Similarly, we see that the same percentage of 
occupations have a high score above 0.94. Overall, we note 
that while there is some agreement in the literature about 
the relative probability of automation across professions 
and industries, there is signi� cant disagreement about the 
outcome of automation, as it might not necessarily lead to 
job losses.19 We do not assume the latter, only the former. 
Our analysis, therefore, demonstrates the relative propensity 
across subindustries that jobs will be automated. 

18  Frey, C. B., and M. A. Osborne, 2017, “The future of employment: how susceptible are jobs to computerisation?” Technological Forecasting & Social Change 
114, 254 - 280

19  Arntz, M., T. Gregory, and U. Zierahn, 2016, “The risk of automation for Jobs in OECD countries: a comparative analysis,” OECD Social, Employment and 
Migration Working Papers, No. 189, OECD Publishing, Paris, https://bit.ly/35pMueD 
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Figure 2: Distribution of occupation probability of automation scores

Source: Frey and Osbourne (2017)
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Probability of automation scores at the occupation level are 
useful, but to make them more relevant to an investor audience 
we developed a methodology to aggregate these scores at the 
sub-industry level. For each occupation, we took the top � ve 
industries with the highest level of employment from the U.S. 
Bureau of Labor Statistics.20 We mapped these � ve industries 
to their corresponding GICS sub-industries. Where it was not 
possible to map the occupations and the industries to GICS 
sub-industries, due to lack of representation in GICS (e.g., 
public sector or no clear match), we have marked these in 
our underlying dataset and excluded the occupations from our 
analysis. Table 2 presents an example for the occupation of 
“Computer programmers”.

Figure 3 illustrates how we combine the probability of 
automation scores for the different occupations within a 
sub-industry to calculate a total subindustry probability of 
automation score. The example also shows how we group 
the sub-industries according to whether they have low 
(0-0.4), medium (0.4-0.8), or high (0.8-1) probability of 
automation. Note that each occupation is weighted depending 
on its relative presence within a sub-industry, measured as 
the number of jobs within the sub-industry associated with 
that occupation. A table with all the sub-industries and their 
automation probability can obtained from the authors.

Once we calculate the sub-industry probability of automation 
scores the distribution of our data changes, with more 
sub-industries having a medium and high probability of 
automation. Figure 4 represents the distribution of sub-
industry probabilities of automation after combining the 
probability of automation scores for the different occupations 
within each sub-industry.

There are several explanations for this change in the 
distribution. First, many of the occupations with low 
probability of automation scores, such as Choreographers and 
Podiatrists, are niche occupations that do not comprise large 
parts of the employee population for corporations. Although 
these occupations are present in certain sub-industries, their 
relative presence is low and, therefore, do not signi� cantly 
in� uence the overall sub-industry scores. Second, there are 
several occupations with low probability of automation scores 
that could not be mapped to GICS, such as Elementary School 
Teachers and Healthcare and Social Workers. Most individuals 
within these professions are employed by the public sector, 
which is not accounted for in GICS. Additionally, in some cases 
it was not possible to map speci� c occupations to GICS using 
our mapping methodology, e.g. Lodging Managers. 

Table 1: Industrial classi� cation according to the HCD metric

INDUSTRY EMPLOYMENT PERCENT OF INDUSTRY 
EMPLOYMENT

COMPUTER SYSTEMS DESIGN AND RELATED SERVICES 99,370 4.46

SOFTWARE PUBLISHERS 16,510 4.19

MANAGEMENT OF COMPANIES AND ENTERPRISES 9,910 0.42

STATE GOVERNMENT, EXCLUDING SCHOOLS AND HOSPITALS 6,640 0.30

COLLEGES, UNIVERSITIES, AND PROFESSIONAL SCHOOLS 6,480 0.21

Occupation x
Automation score

Sewing machine 
operators

0.89

Sewers, hand
0.99

Textiles
0.89

Low
(0 – 0.4)

Medium
(0.4 – 0.8)

High
(0.8 – 1)

Fabric and apparel 
patternmakers

0.0049

Figure 3: Occupation to sub-industry mapping 
– including low, medium, and high probability 

of automation categorization

20 United States Department of Labor, Bureau of Labor Statistics, https://www.bls.gov/
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ABILITIES (x49)

SKILLS (X32)

KNOWLEDGE (X32)

5. ANALYSIS OF SUB-INDUSTRY 
CHARACTERISTICS BY PROBABILITY 
OF AUTOMATION

We conducted our analysis in two parts. First, using the sub-
industry automation score database and a global sample of 
large companies that report data on elements of our HCD 
metric, we examined the association between our probability 
of automation and HCD metric elements (training, employee 
turnover, and wages over sales), as well as some other key 
variables of interest, i.e., wage gap and employee diversity 
(percentage of women employees, percentage of women 
managers). Because our data are coming from a global 
sample of companies and these characteristics might differ 
across countries, we estimated models that account for 

country differences and isolate the difference that could be 
attributed to sub-industries.21 

Second, we used occupation level data to generate over 9,700 
data points that demonstrate the makeup of skills, knowledge, 
and abilities in each subindustry. This is calculated using the 
proportions of occupations within a sub-industry. An illustrative 
example is shown in Figure 5. 

•  Abilities: refer to enduring attributes of the individual 
that in� uence performance. These are split into the 
following categories: cognitive abilities, physical abilities, 
psychomotor abilities, and sensory abilities.22

•  Knowledge: refers to organized sets of principles 
and facts applying in general domains.23
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Figure 4: Distribution of sub-industry probabilities of automation 

21  Specifi cally, we estimated ordinary least square panel regressions with country, sub-industry, and year fi xed effects. The baseline sub-industry was automobile 
manufacturers and the estimated coeffi cients on each sub-industry effect was the incremental effect of being in that sub-industry relative to a fi rm belonging 
to the automobile manufacturer sub-industry. 

22 ONet online, https://bit.ly/2FlyGaJ
23 ONet online, https://bit.ly/36oNP6V
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•  Skills: refer to developed capabilities that facilitate 
learning or the more rapid acquisition of knowledge. 
These are split into the following categories: basic skills, 
complex problem-solving skills, resource management 
skills, social skills, systems skills, and technical skills.24

Using this dataset, we analyzed trends in the level of skills, 
knowledge, and abilities for sub-industries with low and high 
probability of automation (refer to section 6, below).

5.1 Training 

Key fi nding: the average training spend per employee is 
higher in sub-industries with high probability of automation.

In an era of automation, retraining and reskilling is increasingly 
important; the lack of skills needed to embrace emerging 
technologies is already creating a widespread talent shortage.25 
Lifelong learning is crucial, and employers need to emphasize 
the importance of continuous training, development, and 
adaptability to their employees.26 Companies need to be 
prepared to invest in training and development; an Accenture 
survey found that although 74 percent of executives at U.S. 
companies anticipate signi� cant task automation over the next 
three years, only 3 percent plan to increase their spending on 
employee training.27 A few examples of these efforts might be 
helpful in understanding these programs.

In the Integrated Telecommunications Services sub-
industry, AT&T is investing between U.S.$200 to U.S.$250 
million a year to identify where every job function is heading 
and provide workers with the training they need to prepare for 
future roles. Management has implemented a “Future Ready” 
reskilling program that offers “nanodegrees” in collaboration 
with an educational organization called Udacity; this enables 
existing employees to take hands-on courses in subjects like 
data science and machine learning.

In the Systems Software sub-industry, SAP launched a 
large-scale program to upgrade their workforce’s skills. One of 
the company’s main divisions, the 20,000-employee digital-
business-services (DBS), implemented a comprehensive 
workforce skills upgrade to support shifts in its product 
portfolio toward more digital innovation and cloud-based 
products. The upgrade is taking place over multiple years and 
will include boot camps, shadowing experienced colleagues, 
peer coaching, and digital learning.

In the Industrial Conglomerates sub-industry, Siemens 
invests more than €500 million (~U.S.$580 million) a year 
in the training, reskilling, and upskilling employees. In the 
U.S., the company is investing U.S.$50 million annually in 
the continuing education of employees and is increasingly 
introducing the German model of apprenticeships in their 
U.S. operations. Currently, the apprenticeship program 
operates in nine states. In addition, the company has provided 
U.S.$3 billion worth of industrial software to academic and 
training institutions. 

24 ONet online, https://bit.ly/2Qs4fWp 
25 Raconteur 2018, “Reskilling future workers: who’s responsible?” https://bit.ly/2N1CvpL 
26 Ibid 
27  Accenture Strategy, 2018, “Reworking the revolution – are you ready to compete as intelligent technology meets human ingenuity to create the future 

workforce?” https://accntu.re/2N39mdQ

Figure 6: Average training expenditures per employee across 
low and high probability of automation sub-industry groups
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Currently, companies use training cost per employee as a 
metric to demonstrate their investment in human capital. 
Our analysis of average training cost per employee across 
subindustry groups (classi� ed as low to high probability 
of automation) seeks to understand this relationship and 
is shown in Figure 6. We � nd that sub-industries with high 
probability of automation spend approximately U.S.$318 per 
employee, which is U.S.$50 more per employee than sub-
industries with low probability of automation.

Home Improvement Retail and Restaurants are sub-industries 
with signi� cantly lower per employee spend than the rest 
of the high probability of automation subindustries; while 
Electrical Components & Equipment and Apparel, Accessories 
& Luxury Goods spend the most. Among the low probability of 
automation sub-industries, Advertising spends the most per 
employee and Education Services spend the least.
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If we assume that high probability of automation sub-
industries will need to retrain many employees, then we can 
take these results as a positive signal; on average these sub-
industries are already spending more on training. However, 
among our sample of sub-industries, Home Improvement 
Retail, Restaurants, and Real Estate Operating Companies 
are all high probability of automation sub-industries with a 
lower training spend per employee, between U.S.$121 to 
U.S.$167 per employee. Inadequate training could pose a 
challenge for companies and employees; if many occupations 
are automated then reskilling and retraining will be necessary. 
First, to ensure that there are enough workers equipped to 
support in technical roles, and secondly to help displaced 
workers � nd opportunities to be redeployed elsewhere. As 
previously discussed, we do not assume that automation will 
necessarily lead to job losses. However, investors should know 
which industries are more likely to be affected by automation 
in order to engage with companies on the potential impact on 
their human capital. 

Automation and technological advances can also be used 
to improve training processes; companies recognize that 
automation technologies can be most impactful when utilized 
to complement and support humans.28 For example, in 2016 
Amazon introduced robots and reduced holiday worker training 
time to two days, compared to the six weeks of training that 
is often required29, and similarly in 2017 Walmart 
introduced virtual reality technology to optimize training for 
workers in-store.30

After implementation, streamlining training or adopting online 
programs can signi� cantly reduce training hours and costs. 
This calls into question the relevance of traditional metrics 
like training spend per employee, which only capture inputs 
rather than the output of the training program. If we take the 
example of Amazon, without context we might perceive the 
reduction of training time and spend as a negative, when 
in fact it is a sign of increased ef� ciency and cost savings. 
Overall, new technologies require companies and investors to 
redesign metrics that better capture training outcomes rather 
than training inputs. 

5.2 Turnover

Key fi nding: the average employee turnover rate is higher in 
sub-industries with a high probability of automation. 

Employee retention is moving up the ranks of importance for 
investors, especially considering shortages of highly skilled 
workers in tech-based roles.31 Currently, turnover rates are 
used to understand employee retention. While turnover rates 
are known to vary across industries, they can be used as a 
proxy to gauge employee engagement; for example, a high 
turnover rate is often an indicator of poor company culture or 
inadequate opportunities. 

The HCD metric outlines 
a new way of  measuring the 
outcome of  a fi rm’s investments 
in human capital.
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28 Deloitte Insights, 2018, “The rise of the social enterprise – 2018 Deloitte global human capital trends,” https://bit.ly/2QT8fOG
29 The Wall Street Journal, 2016, “How Amazon gets its holiday hires up to speed in two days,” https://on.wsj.com/2MWqpOw 
30 Deloitte Insights, 2018, “The rise of the social enterprise – 2018 Deloitte global human capital trends,” https://bit.ly/2QT8fOG
31 CIPD, 2019, “The intangible workforce – investor perspectives on workforce data,” https://bit.ly/2ulyaah
32 Quartz, 2017, “A UK company is offering new jobs to employees who admit they could be replaced by robots,” https://bit.ly/35rrO6d
33 Raconteur 2018, “Reskilling future workers: who’s responsible?” https://bit.ly/2N1CvpL

As we move into an era of automation, employees will have new 
concerns that could impact their ful� llment and engagement 
at work, e.g., is my job safe, am I quali� ed for this role, and 
will I have to work alongside technology? Companies that can 
appease employee concerns on these topics will ultimately fair 
better in attracting and retaining the best human capital. In the 
Multi-line Insurance sub-industry, in 2017 Aviva asked their 
16,000 U.K. employees whether their job could be automated 
and offered to retrain any employees for a new role within 
the � rm if they thought it could. Overall, the program sought 
to reassure employees of their job security despite increasing 
automation within the insurance sector.32 

As discussed in section 5.1, one factor that will impact 
employees is whether they have access to training 
and reskilling programs. Ultimately, companies that offer 
relevant and reputable training programs will attract and 
retain the best talent. Considering this, we foresee that 
well-designed company training programs will become 
increasingly important; not only to support companies to � ll 
internal skills gaps, but to also offer a competitive advantage 
in the war for talent.33
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In the Trading Companies & Distributors sub-industry, 
Symbia logistics – a privately held US company focused on 
warehousing and logistics – used to experience high turnover 
rates. When a new CEO took over, she aimed to build a 
sustainable team and increase retention rates. To achieve this, 
the company invested over U.S.$350,000 in retraining and 
implemented automation training for mechanics to teach them 
how to troubleshoot and service robots. Since these changes, 
the company has experienced a 20-30 percent improvement 
in their retention rates. 

Our analysis of average employee turnover rates across 
sub-industry groups is shown in Figure 7. We � nd that the 
turnover rate of high probability of automation sub-industries 
is 1.6 percent higher than low probability sub-industries. 
Among the high probability of automation group, Security and 
Alarm Services and Specialized Finance exhibit the highest 
turnover rates, between 18-24 percent, while Automobile 
manufacturers and Steel have the lowest turnover rates, 
at approximately 5.5 percent. In the low group, Education 
Services have a high turnover rate of nearly 20 percent, which 
is double the group’s average. And Health Care Services, 
Application Software, and Electric Utilities have the lowest 
turnover rates of between 5-6 percent. 

Employee turnover rate could signal a variety of issues 
relating to company performance and preparedness for the 
future of work. On the one hand, high employee turnover 
might be associated with a bad company culture. On the 
other hand, low employee turnover could be the result of a 
lack of opportunities within an industry, exacerbated by a 
lack of retraining opportunities for employees. For example, if 

company retraining efforts are unable to meet the workforce’s 
reskilling needs, then low skilled workers could face reduced 
opportunities for employment. In this scenario, there is a 
signi� cant risk of workers losing jobs or remaining in low paid 
jobs with limited opportunities for career progression. Low 
turnover rates could signify higher rates of unemployment, 
or potentially higher rates of exploitation among low-skilled 
workers who have insuf� cient employment opportunities and 
reduced bargaining power in the workplace. 

Alternatively, low turnover rates in high probability of automation 
industries, e.g., Steel and Automobile Manufacturers, could 
also be a sign that automation is improving employee 
satisfaction. It is widely anticipated that automation of tasks 
will augment employee experiences at work, as workers will 
no longer be required to perform repetitive routine tasks, 
freeing up time to work on tasks requiring a higher level of 
skill.34,35 Similarly, increased use of robotics can improve job 
safety in many sectors, such as mining.  

5.3 Wage gap  

Key fi nding: sub-industries that are less likely to be 
automated exhibit a higher wage gap than subindustries with 
high probability of automation.

In Figure 8 we observe that sub-industries with low probability 
of automation have a higher wage gap, de� ned as the CEO 
to median salary. This means that within sub-industries 
that are less likely to be automated, companies pay CEOs 
approximately 72 times their median employee salary.  In 
comparison, in sub-industries that are highly likely to 
be automated top earners earn 60 times the median 
employee salary.

Figure 7: Average turnover of employees across low and 
high probability of automation sub-industry groups
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34 World Economic Forum, 2018, “The future of jobs report 2018,” https://bit.ly/39KlDxx
35 International Federation of Robotics, 2018, “The impact of robots on productivity, employment and jobs,” https://bit.ly/2Fv3NAp

Figure 8: Average wage gap between the median and 
highest paid employee compensation, across low and high 

probability of automation sub-industry groups
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Within the low probability of automation subindustries, Health 
Care Services, Technology Hardware, Storage & Peripherals, 
and Systems Software exhibit the highest wage gaps, ranging 
from 105 to 132. Among our sample. several of the sub-
industries that are least likely to be automated are technology 
related, which often have notoriously high CEO-to-worker pay 
ratios.36 An additional factor that contributes to higher ratios 
– and can skew wage gap data – is the level of outsourced 
contract work versus full time employment overseas. While 
2018 SEC rulings mandate disclosure on pay, this is only 
for employee pay.37 Consequently, if a company outsources 
a signi� cant proportion of its low paid work overseas, they 
might report a comparatively low wage gap, despite paying 
CEOs much more than those overseas workers. Ultimately, this 
highlights a shortcoming of current wage gap measures, when 
used as a proxy for understanding levels of inequality.

The potential discrepancy in wage gap, caused by a 
company’s choice to outsource work, also highlights another 
side effect of automation. Due to the cost savings associated 
with automation and risks of offshoring, some companies 
are bringing certain production processes back in-house.38 
A recent study in Australia found that on average companies 
could save $30,000 (AUD) per year, per resource by 
automating and migrating processes in-house.39 As a result, 
many Australian companies have scaled back their offshoring 
and returned processes to Australia.40 Overall, this highlights 
a global phenomenon associated with automation and the 
future of work; countries that are dependent on work provided 
by overseas companies could be negatively impacted in the 
short-term. 

5.4 Gender diversity 

Key fi nding: sub-industries with low probability of automation 
have more female employees and more female managers.

Discussions about automation have started to consider 
whether the future of work will be different for men and 
women. A World Economic Forum study used data from 
LinkedIn to determine that globally only 22 percent of arti� cial 
intelligence (AI) professionals are women.41 AI is an in-demand 
skill, but even beyond tech-based roles automation is affecting 
job opportunities differently for men and women. Women tend 

to have jobs that are both the most and least likely to be 
automated.42 In addition, when factoring in ethnicity, research 
from the Institute for Women’s Policy Research � nds that in 
the U.S. women are always more at risk of automation than 
their male counterparts.43 They also � nd that although women 
are more likely to work in digital roles than men, they are 
notably underrepresented in the highest-paying tech jobs. 

Our analysis of employee diversity across sub-industries 
� nds that sub-industries that are less likely to be automated 
employ a higher percentage of females and have more female 
managers (Figure 9).

Among the sub-industries with low probability of automation, 
Education Services and Health Care Services employ the 
highest percentage of female employees, with both at 
approximately 58 percent of the workforce. High rates of 
female employment in the Education and Health sectors is 
positive, as both sub-industries contain occupations that are 
projected to grow.44 Overall, male employees dominate most 
high probability of automation subindustries. However, the 
sub-industry with the highest percentage of female employees 
– Apparel, Accessories & Luxury Goods – is a high probability 
of automation sub-industry.
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36 Molla, R., 2019, “CEOs – especially those in tech – are making more money than ever,” https://bit.ly/2QRlwHz
37 Gelles, D., 2018, “Want to Make Money Like a C.E.O.? Work for 275 Years,” https://nyti.ms/2ZWEssw 
38 A.T Kearney, 2018, “Future of work and workers – impact of robotics and artifi cial intelligence,” https://bit.ly/2ZWEGQo
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Figure 9: Average percentage of female employees and 
managers across low and high probability of automation 

sub-industry groups
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When it comes to the percentage of female managers, we 
see the same trend in the low probability of automation group; 
Health Care Services and Education Services have the highest 
percentage of female managers as well as Broadcasting. 
Women managers are underrepresented in industries with 
high probability of automation, such as Diversi� ed Metals 
& Mining, Steel, and Tires & Rubber. These sub-industries 
are historically dominated by male employees as they have 
required manual labor. However, with increased automation 
we will see more females entering these sectors and taking 
on managerial roles.45 For example, in the Diversi� ed Metals 
& Mining, BHP Billiton credits the increasing use of technology 
and automation on mining sites for boosting diversity in the 
sector. The Chief People Of� cer, Athalie Williams, stated that 
this allowed the � rm to broaden its hiring pool to outside the 
sector. The company is now on track to achieve its target of 
having a 50 percent female workforce by 2025.46  

6. LOOKING AHEAD: SKILLS NECESSARY FOR 
THE FUTURE

Most of the current research around the future of work and 
the impact of automation concludes that almost no occupation 
will be unaffected by technological changes. Similarly, the 
most common recommendation is for businesses to take the 
necessary actions in promoting a learning mindset, to invest 
in reskilling and upskilling employees, and to expand learning 
opportunities and support for workers that carry out tasks 
particularly susceptible to automation. The critical question 
then becomes, what are the new skills that companies should 
focus on developing? A recent report by the World Economic 
Forum attempted to introduce an approach to identify reskilling 
and job transition opportunities.47 The point of reference of the 
report was at the occupation rather than the industry level. 

We expect that as technological advances transform the 
composition of tasks required to perform jobs within the 

high probability of automation sub-industries, these sub-
industries will increasingly start resembling the low probability 
of automation sub-industries in terms of the skills, abilities, 
and knowledge requirements. For example, if data processing 
and manual tasks that are prevalent in the high probability of 
automation sub-industries end up being automated, workers 
will then be required to perform well in high-value tasks, such 
as reasoning and decision-making. 

For the purpose of providing insights at the industry level, 
we compared the average makeup of skills, abilities, and 
knowledge in the two sub-industry groups (low and high 
probability of automation). The results in Table 3 present the 
highest differences in terms of skills, abilities, and knowledge.

This information is particularly relevant to both investors and 
companies. Investors not only need to understand and model 
potential risks and opportunities of automation, but they also 
need to gain more insights into how their investee companies 
are changing their recruitment and training practices to 
prepare for this transition. HR departments should consider 
these transformational changes as a guide to review and 
if needed revise their practices. HR departments in sub-
industries with high probability of automation might soon 
realize that they require individuals with skills that are not yet 
part of the core skill set of their current functions. 

6.1 Investor engagement on the future of work 

While traditionally most investors have been passive, rarely 
exercising their “voice”, we have seen this changing in the 
past few years and we expect this trend to continue. Investor 
engagement is an important aspect of stewardship. In a 2017 
survey, 73 percent of the 475 investors questioned said they 
considered active ownership and engagement an integral 
aspect of ESG investing.48 And human capital management 
is increasingly signi� cant to investors; Blackrock identi� es it 
as an engagement priority, citing shortages of skilled labor, 

Table 3:  Average makeup of skills, abilities, and knowledge in the two sub-industry groups 
with low and high probability of automation

SKILLS KNOWLEDGE ABILITIES

Operations analysis Computers and electronics Fluency of ideas

Systems evaluation Telecommunications Written expression and comprehension

Systems analysis Communications & Media Inductive reasoning

Science Engineering & Technology Mathematical reasoning

Programming Mathematics

45 Treadgold, T., 2018, “Australia’s iron ladies are rocking the world’s mining industry with tech,” Forbes Asia, https://bit.ly/2tvR0v0
46 Sanderson, H., 2018, “BHP on track to achieve 50 percent female workforce by 2025,” Financial Times, https://on.ft.com/2Nft7z1
47 World Economic Forum, 2018, “Towards a reskilling revolution – a future of jobs for all,” https://bit.ly/37G9cRi
48 State Street Global Advisors, 2018, “Performing for the future – ESG institutional investor survey,” https://bit.ly/2Fn9e4n
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uneven wage growth, and technology as key motivations.49 
With this in mind, understanding the risks and opportunities 
of automation, what questions to ask management, and what 
data to examine is of major importance to investors.

7. CONCLUSION

Human capital development is essential for hiring, training, 
managing, and retaining high performing employees who are 
one of the key drivers of corporate success and sustained 
competitive advantage. From both corporate and investor 
perspectives, assessing human capital development is 
challenging. Because human capital development is an 
intangible asset, there are no generally accepted standards for 
both measuring the value of people and quantifying return on 
investment. Particularly on the latter, without an understanding 
of how, for example, employee training can yield long term 
bene� ts, investments in human capital can be perceived as 
costly. In an era where automation and rapid technological 
change will potentially impact every industry, creating an 
infrastructure where human capital development can be better 
measured is essential. 

To address some of these challenges, we derived a human 
capital development metric by focusing on outcomes rather 
than inputs and by exploring the relationship of the metric 
with employee productivity, and, therefore, long-term bene� ts. 
The three components of our metric include employee wage 
change, training dollars spent, and employee turnover. When 
these three components are combined, they re� ect the ability 

of a company to train employees on tasks that improve their 
earnings potential and livelihoods, while at the same time 
create a work environment where employee want to stay. Our 
results showed that there is a positive relation between the HCD 
metric and productivity metrics (both for revenue and earnings 
productivity), making the metric particularly relevant to business 
valuation and investment analyses.

Moreover, to help investors better understand the potential 
impact of automation across sub-industries, we developed a 
new database that provides an industry outlook on the future 
of work. Through a combination of probability of automation 
scores for over 700 occupations and employment data from 
the U.S. Bureau of Labor statistics, we calculated sub-industry 
probability of automation scores and provided insights relevant 
to our HCD metric. We found that the average training spend per 
employee and the average employee turnover are higher in sub-
industries with high probability of automation. Sub-industries 
that are less likely to be automated exhibit a higher wage gap 
than those with high probability of automation.

Although it is hard to precisely predict how automation will impact 
the future of work, we expect with a high degree of certainty that 
technological advances will transform the composition of tasks 
required to perform jobs. Our future of work database provides 
a tool for investors to better understand potential risks and 
opportunities across sub-industries and to prioritize and frame 
engagement efforts. Our HCD metric provides a new way to 
measure outcomes and link these with long term bene� ts. 
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Table 4: Important questions investors need to consider in engagement and stewardship efforts

THEME QUESTIONS

IMPLEMENTING 
TECHNOLOGY

•  How does your organization make decisions about if and how to implement automation and AI?
•  If you are implementing automation or AI, have you considered employee experience, skills, and other human capital factors?
• What is the intended outcome of implementing automation and/or AI?

RETRAINING 
AND 
RESKILLING 
EMPLOYEES

• Does your organization have a strategy for accessing which skills are required to work with emerging technologies? 
• Have you considered how to develop your employees’ skills in line with shifting demands?
• Are you offering new opportunities to employees with changing roles?
• Are you ensuring training opportunities are available to male and female employees?
•  Are you ensuring training opportunities are available to employees from diverse backgrounds, and, in particular, to 

ethnic minorities?
• Are you ensuring training opportunities are available to low and high skilled workers?
• Do you have policies to formalize your commitments to equitable retraining and reskilling opportunities? 
• Do you assess the effectiveness of your training programs? If yes, how? 

EMPLOYEE 
SATISFACTION

• What actions have you taken to improve employee loyalty and reduce turnover rates?
• How effective have these efforts been?
• Do you measure employee satisfaction? If so, do you look beyond turnover and tenure metrics? 

RECRUITMENT
• Are you recruiting with future skills requirements in mind? 
• Have you adapted your recruitment process to ensure you can assess candidates on skills you will require in the future?

HUMAN 
RESOURCES

• Is your human resources department aware of how automation and AI could impact human capital management? 
• Are relevant resources about the risks and opportunities available to the HR department?
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