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FOREWORD 

Over the past century, the global economy has transitioned from being dominated by agriculture and 
manufacturing to being powered primarily by services. Services now represent three-quarters of the workforce in 
developed markets and two-thirds of global GDP.1

Since World War II, services have been transformed by shifting consumer and corporate preferences, technological 
change, and globalization. But after a 20-year period of relative stability, services are now once again at the cusp of 
a major disruption.

Advances in technologies such as cloud computing, artificial intelligence and machine learning are radically 
reshaping winners and losers across the service sector in both developed and emerging markets – and at an even 
faster pace after the COVID-19 pandemic.

This technology transformation will allow new entrants to disrupt key components of the services value chain. At 
the same time – and to a greater extent than in manufacturing and retail – a select group of technology-forward 
incumbents will benefit from some unique features of the services sector (such as client acquisition costs and 
regulatory complexity) to survive, and even thrive, during the process of creative destruction ahead of us. 

To understand the investment implications of this next revolution in services, we have drawn on the insights 
of more than 70 investment professionals across PGIM’s fixed income, equity, real estate, private credit, and 
alternatives managers – as well as leading academics, technologists, industry analysts and venture investors. We 
focus our investment lens on the three sectors that represent the vast majority of the services sector and 35% of the 
MSCI ACWI: financial services, healthcare, and transportation and logistics.2 Our analysis reveals the hidden risks 
and emerging investment opportunities in services across public and private asset classes in both developed and 
emerging markets.

At PGIM, we believe investors who fully recognize the multiple pathways through which technology is 
transforming the global services sector will be best positioned to navigate the rapidly shifting investment landscape.
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CHAPTER 1

A CENTURY OF SERVICES

While in many ways the service 
sector is simply catching up to 
the manufacturing sector, this 
next wave of innovation will be 
disruptive in different ways.”



CHAPTER 1

A CENTURY OF SERVICES

One hundred and fifty years ago, more than two-thirds of the American and British workforce was employed 
in agriculture, mining, and manufacturing; that share has now fallen to approximately 20% in each country 
(Exhibit 1).3 A similar transition has been happening over the last 50 years in middle-income emerging markets.4  
For example, agriculture and manufacturing represented 88% of the Chinese workforce in 1978; by 2020 that 
share had fallen to 52%.5

Where have all these agricultural and industrial jobs 
transitioned? The short answer is to services. The 
service sector now represents 75% of the workforce 
in developed markets, almost 50% of the workforce 
in advanced emerging markets, and 30% of the 
workforce in less developed emerging markets.6

Key Drivers of the Global Shift 
to Services
The transition to a services-driven global economy has 
been powered by a complex web of factors, but five are 
particularly worth highlighting:

1.  Successive waves of technologies – tractors, mass-
produced automobiles, earth-moving equipment,
power tools, assembly lines, computer processing

power – have taken over tasks in agriculture, 
manufacturing and mining that humans would have 
previously done.7

2.  Rising consumer affluence following WWII led to
increased demand for healthcare, financial services,
leisure, travel, and other entertainment services
(Exhibit 2). This shift in consumption towards
services is also evident in emerging markets – the
share of household expenditure dedicated to services
has doubled in South Africa and increased fivefold
in India since 1950.8

3.  The innovations in technology and rising affluence
noted above spurred rising demand for high-school
and college education. This, in turn, created a
literate and numerate services-oriented workforce
that could manage complex organizations, trade

Source: McKinsey Global Institute analysis; IPUMS USA 2017; US Bureau of Labor Statistics; Groningen Growth and Development Centre 10-Sector Database; Moody’s; IMPLAN; 
US Bureau of Labor Statistics; FRED; Bank of England.

0%

20%

40%

60%

80%

100%

1850 1900 1950 2000 2015

Services Industry Agriculture

0%

20%

40%

60%

80%

100%

1850 1900 1950 2000 2015

United KingdomUnited States

Exhibit 1: Service jobs are growing as a share of total employment



an increasing array of products and services, offer 
financing and insurance, provide healthcare and 
administer government services.9

4.  Advancements in global supply chains, booming
trade, and the rise of multinational corporations
led to a surge in globalization with agricultural
and manufacturing jobs increasingly moving to
emerging markets with comparative advantages in
labor cost or agricultural productivity. This further
spurred the transition to the service sector in
developed markets.

5.  More recently, there has been a growing
“servicification” of the manufacturing sector, with
many traditional manufacturing firms housing a
growing number of service-related jobs. This is
due in part to the growth of in-house management
of logistics, supply chains and marketing.10 The
share of employees working in service-related jobs
within traditional manufacturing firms has grown
from about 25% in 1998 to over 35% today in the
US (Exhibit 3).11 IBM is a prominent example of
this trend: Originally a leading manufacturer of
mainframe and other computer hardware, IBM now
offers custom technology solutions for businesses and
governments that integrate services and hardware.12

The rising share of the global workforce in services has, 
in turn, made it the dominant component of global 

GDP and a critical driver of global growth. The service 
sector now represents more than 70% of the GDP of 
high-income countries and 55% of low- and middle-
income countries. For example, the share of services in 
the UK’s GDP has risen from 48% to 80% over the 
last 100 years.13 Similarly, services account for nearly 
half of India’s GDP today, compared to 37% in 1990.14

Source: PGIM analysis, World Bank.
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The Next Revolution in Services
Technological change has always played a key 
role in shaping the service sector (Table 1). The 
first major wave of change – the mechanization 
of agriculture and industry – didn’t directly 
impact service-sector productivity but did lead to 
an influx of labor to services from other sectors 
of the economy. In contrast, the second major 
technological shift – the computerization and 
digitization of the global economy – had major 
implications for services. From the 1980s onwards, 
automation and growing computing power meant 
that routine, codifiable tasks in the service sector 
– such as bookkeeping, retail transactions, clerical
work, and administrative jobs – were displaced
by simple computer software and performed by
desktop personal computers.

A third phase of technological change is now 
coming to services – and its impact will be 
profound. As advances in cloud computing, 
artificial intelligence (AI), machine learning (ML) 
and big data analytics enter the mainstream, 
an array of companies in the service sector 
are deploying these new technologies and 
transforming (Table 2). Collectively, these 
disruptive technologies are radically reshaping the 
way many service sector companies operate.

While in many ways the service sector is simply 
catching up to the manufacturing sector, we 
believe this next wave of innovation in services will 
have a quite different trajectory and outcome than 
in the manufacturing and retail sectors, creating 
new challenges and opportunities for institutional 
investors, who typically invest more than one-third 
of their public and private portfolio in services.15

Phase 1 
Machine

Phase 2
Computer

Phase 3
Cloud+

Examples of 
key enabling 
technologies

 ¡ Gasoline- and electric-powered 
motors 

 ¡ Personal computers and 
mainframes

 ¡ Physical network of computers

 ¡ Limited high-speed internet 
(mostly commercial)

 ¡ Cloud-based computing and 
networks

 ¡ Artificial intelligence and 
machine learning

 ¡ Distributed ledgers and 
blockchain

 ¡ Widely available broadband and 
5G networks

Examples of key 
innovations

 ¡ Automation of agriculture, 
construction and industry (e.g., 
tractors, cranes and bulldozers)

 ¡ Automation of administrative and 
business support services (e.g., 
Excel spreadsheets, shared drives 
for digital files)

 ¡ Analysis of big data (e.g., 
algorithms to optimize global 
supply chains) 

 ¡ Edge computing done on mobile 
devices 

 ¡ Automation of complex tasks that 
requires human judgment (e.g., 
autonomous driving and visual 
recognition software)

Impact

Agriculture High Low Medium

Industry High High Medium

Services Low Medium High

Source: PGIM analysis, Erik Brynjolfsson and Andrew McAfee, “The Second Machine Age: Work, Progress, and Prosperity in a Time of Brilliant Technologies,” 2016.

Table 1: Three phases of technology evolution



What Is It? Potential Use Cases Challenges and Hurdles

Big Data /  
Prop Data

 ¡ Big data contains greater variety 
(e.g., structured and unstructured) 
and comes in greater volume and 
frequency than more traditional data

 ¡ Proprietary data is data that is 
created and owned by an individual 
entity

 ¡ Analysis of big data and proprietary 
data is enabled by advanced data 
processing capabilities

 ¡ Underwriting insurance risk with 
minimal human involvement

 ¡ Price optimization via comparisons

 ¡ Operational efficiency of internal 
processes (e.g., loan processing by 
lenders)

 ¡ Data security concerns

 ¡ Data privacy regulations

 ¡ Data silos that limit usefulness 
across systems

 ¡ Correlations without a theory of 
underlying causal relationships

Artificial 
Intelligence/ 
Machine Learning

 ¡ Artificial intelligence is the process 
by which computers simulate 
human processes and tasks using 
algorithms 

 ¡ Machine learning is a form of 
artificial intelligence where 
algorithms are built to process new 
data and “learn” new tasks without 
additional human intervention 

 ¡ Prioritization of large volumes of 
data or images (e.g., MRIs, job 
applications)

 ¡ Detection of fraud or unusual 
activities in financial accounts

 ¡ Optimization of network routes for 
logistics planning

 ¡ Data security concerns

 ¡ Data privacy regulations

 ¡ Spurious correlations or  
overfitting of data

 ¡ Bias in AI (e.g., race or gender)

Cloud Computing  ¡ Cloud computing is the delivery 
of computing services – including 
servers, storage, software, analytics 
and intelligence – over the internet

 ¡ Offers greater computer processing 
capacity, economies of scale and 
flexible resources

 ¡ Enabling millions to access online 
video content stored online via 
platforms

 ¡ Storing and analyzing customer data 
in a structured and unstructured 
format

 ¡ Efficient rollout of new platforms 
and data-centered services can be 
done very quickly and at low cost

 ¡ Compliance issues around storing 
sensitive personal data

 ¡ Integrating cloud-based systems 
with legacy and proprietary

 ¡ Operational risks around relying on 
third-party vendors for essential 
services

 ¡ Security on the cloud, especially for 
enterprise use cases

We’ll Get There When We Get There: 
Tech Inertia in Services
While it is always difficult to predict the timing 
and pace of technological change, our base case 
is that disruption in the service sector will be an 
evolution rather than a revolution. The breathless 
media accounts around today’s cutting-edge 

technologies like blockchain, AI, autonomous 
vehicles and drones typically exceed the near-term 
opportunity set in services. Entrenched interests, 
sticky client bases, slow adoption and legacy 
processes can often delay the pace of real-world 
change and the return potential for investors.

In the 1990s, for example, the internet consisted 
primarily of email accounts and search engines. It 
took a decade or more of developing infrastructure 
(e.g., faster and wireless internet, standard 
protocols such as HTTPS, internet access in 
emerging markets) to unleash its full potential 
across the global economy. In many ways, today’s 
innovative technologies are in a similar place, 
driven by four key factors.

Table 2: Select Technologies Driving Disruption in Services

Disruptive technologies are radically 
reshaping the way many service 
sector companies operate.



First, the technologies themselves are still 
evolving. The infrastructure around distributed 
ledgers, for example, is in its infancy; standardized 
protocols are in flux and the mining ecosystem is 
still being configured. Considerable advances in 
basic operational metrics (i.e., transaction speeds 
and energy usage) will need to occur before 
blockchain can be a serious threat to existing 
financial powerhouses. 

Second, these new technologies present immense 
legal and regulatory challenges that need to be 
resolved. For example, accessing big data can be 
thorny due to personal data privacy and security. 
Machine learning and AI algorithms raise serious 
concerns around bias and causal explanatory 
power. The regulatory environment around public 
blockchains is also quite murky.

Third, many services continue to suffer from “tech 
inertia,” particularly those with strong regulatory 
oversight such as financial services and healthcare. 
Regulators are cautious about the risks of new 
technologies and often require time to develop  
the in-house expertise to evaluate and approve 
new technologies. 

Fourth, historical path dependency slows down 
the pace of disruption in services, especially in 
sectors with a vast existing infrastructure already 
in place such as transportation and logistics. For 
example, there is enough global infrastructure in 
place today to provide gasoline to every corner of 
the world to fuel internal combustion engines. The 
global network of oil wells, pipelines, refineries, 
oil tankers and other delivery vehicles will not be 
replaced easily, meaning electric vehicles will have 
an uphill climb.

In summary, the next wave of technological 
change has arrived at the shores of the service 
sector and will likely revolutionize many services. 

But investors will need to be vigilant in separating 
hype from reality, with many of the most 
attractive near-term opportunities focused on the 
application of new technologies to solve specific, 
tangible problems today. 

Scope and Structure of This Report
To understand how the next wave of technology 
will transform the service sector, this report 
focuses on tech-driven disruption in three of the 
largest components of the service sector: financial 
services, healthcare, and transportation and 
logistics. Together, these three industries account 
for a quarter or more of most countries’ GDP and 
35% of global equity market cap.16 

Importantly, the story of tech adoption in each of 
these industries is often complex and defies simple 
characterization. Some areas of financial services 
like mobile payment platforms have forged 
ahead with digitization, while others remain 
bogged down by cumbersome mainframes and 
legacy systems. Likewise, innovation in medical 
therapeutics (gene editing) and pharmaceuticals 
(mRNA vaccines) is apparent, but the delivery 
and administration of healthcare services in many 
countries often feels archaic. Lastly, while logistics 
firms like DHL, Amazon and UPS are leaders 
in robotics and automation, freight hauling has 
largely lagged.17 Indeed, the specific dynamics of 
disruption are unique to each sector as well.

These new technologies present 
immense legal and regulatory 
challenges that need to be resolved.

Across the next four chapters, this report 
guides investors through this shifting 
investment landscape in services. Using the 
framework above to understand the key 
innovations driving disruption in services, 
Chapters 2 through 4 outline the resulting 
investment themes in the financial services, 
healthcare, and transportation and logistics 
sectors, respectively. Chapter 5 concludes by 
discussing the portfolio-wide implications  
of the reshaping of the service sector, with  
an agenda of potential actions for CIOs  
to consider.
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