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Executive Summary

Productivity is a catalyst of economic growth, and it underlies the
development potential of nations. Boosting productivity creates
employment, encourages innovation, and supports the sustainable

and equitable development of societies. However, traditional measures

of productivity do not include dimensions that we believe are critical
for our age, such as environmental impact, health, innovation,

and the performance of institutions. This report puts forward a new
way of measuring productivity—and thus growth—that is not only
robust but also green, equitable, and socially responsible.

If GCC Countries Improve
Only Their Weakest
Productivity Determinant, It
Can Accelerate the Region’'s
GDP Growth Over the Next
Decade From 3.8% to 5.4%.
This Acceleration Will Create
More Than USD 2.5 Trillion
Dollars in Additional GDP'.
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Redefining Productivity
for Sustainable, Socially
Responsible Growth

Traditional measures of productivity relied on
by economists and policymakers to explain a
country’s economic performance include total
factor productivity (TFP) and labor productivity.
TFP focuses on the efficiency with which

inputs (such as labor and capital) are used in
the production process to generate output.
Labor productivity is measured as the average
output per hour worked (see “Why productivity
matters” on page 05).

However, these traditional measures do not
consider negative outputs such as air pollution
or the erosion of trust and weakening of equity
that a production process may generate. Thus,
traditional productivity statistics would be
unable to differentiate between two factories,
one of which generated twice as much pollution
as the other, if they were using the same inputs
and generating the same output.

Excluding such production externalities—which

could be positive or negative—from productivity
calculations means that traditional productivity

data has some significant shortcomings:

« It does not distinguish between
growth that creates high environmental
impact and growth that creates low
environmental impact.
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- Itignores many of the capital assets
that determine an economy’s productive
capacity, such as health, social capital,
and environmental factors including water
use and biodiversity.

- It fails to incorporate the quality of
institutions in a country.

« It provides only a retroactive view of
productivity, lacking a forward-looking
perspective that can yield predictive
potential to inform policymaking.

The Productivity Potential Index (PPI) seeks
to address these shortcomings. The reason to
put forth a new Index is fundamentally one of
relevance: To support living standards over the
24st century, productivity growth will need to
compete with a series of long-term challenges
that, for now, are not being measured. These
challenges include climate change, biodiversity
loss, social change, aging populations, and
novel health crises such as pandemics and the

rise of lifestyle-related diseases. Understanding

the interplay between productivity and these
challenges is essential to achieving economic,
environmental, and health-related goals.
New measures that can address these issues
simultaneously are needed.

Some economists have in recent years
sought to address the shortcomings in the
traditional measurement. The most recent
addition to this literature has been the United
Nations Environment Programme’s Inclusive
Wealth Report of 2023, which represented
the culmination of decades of research
indicating the need to revise economic
indicators to accommodate the evolving
objectives of government policy, an increased
focus on sustainability, and more inclusive
measurements. This idea builds on seminal
works such as that by the Indian-British
economist Partha Dasgupta, who published
an influential paper in 20212 commissioned
by the UK government on the economics of
biodiversity. A review of this literature is
summarized in a 2023 paper by Agarwala,
Coyle, Pefiasco, and Zenghelis. We build on
Dasgupta’s thinking and that of others in our
Productivity Potential Index.? We broadened
the definition of capital to include not just
human-made assets but other forms of capital,
including natural capital and social capital.

A capital-oriented view of productivity is
inherently forward looking: The value of any
capital asset today is merely the net present
value of the future income streams it generates.

The PPI presented here builds on these ideas.
Three fundamental ideas frame its rationale:

«  First, that economics and economic
statistics must account for all the assets
on which economies rely, including
human, natural, social, physical, and
institutional capital.

« Second, that productivity analysis can and
should incorporate the value of production
externalities, including environmental and
social change.

«  Third, that indicators enabling leaders
to identify and address gaps in their
economy’s productivity are needed to help
guide policy.
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Why Productivity Matters

Boosting productivity growth directly affects
various aspects of society, from global
competitiveness and national prosperity

to individual quality of life (see Figure 1).
Productivity acts as a catalyst for economic
growth and wealth, enabling nations to
produce more with the same resources.

It plays a crucial role in bolstering employment
opportunities, leading to better wages and
improved economic conditions for individuals
at the household level and across the nation.
Historically, productivity levels have been
demonstrated to increase earnings at the
household level and lead to better livelihoods
at the national level.

Thus, understanding the levers that impact
productivity is critical for policymakers if they
are to achieve their public policy objectives,
whether these pertain to investments in
education, advancements in technology,
infrastructural enhancements, or regulatory
reform. Such policies, in turn, can effectively
bolster productivity growth, steering nations
toward sustainable economic development and
achieving the desired public policy objectives.
This has become ever more important in recent
years, given a marked slowdown in productivity
in many advanced economies, especially since
the 2008 global financial crisis.
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There are two primary means through which
companies and economies grow: increasing
inputs and increasing productivity. In practice,
growth is typically a combination of the two.
When production processes and inputs such
as capital or labor become more productive,
firms and economies often adjust to produce
more and use more of the inputs. However,

in the long run, it is productivity growth that
determines increases in real wages, economic
competitiveness, and living standards.

FIGURE 1: THE IMPORTANCE OF PRODUCTIVITY

National Productivity Matters Because ...

... it fosters innovation and optimizes resource utilization ...

Productivity leads to innovation, which leads to development of new products and services

It encourages resource optimization, which leads to sustainability and conservation efforts

... which spurs economic growth and increases global competitiveness ...

Increased output/GDP of a country leads to economic growth

More efficient use of resources makes the nation more attractive to businesses and consumers,
thus increasing competitiveness

... that supports fiscal sustainability and strengthens trade balance ...

Increased productivity generates higher tax revenues for the same government expenditure

It increases exports and improves the nation’s trade position

... as well as curbs supply-side inflationary pressures and fortifies business resilience ...

Understanding productivity helps policymakers align output growth with input growth,
thus curbing inflation

High productivity prepares economies to better absorb shocks and recover from economic
downturns

... ultimately helping in elevating standard of living and quality of life

Productivity improvements can lead to higher wages and incomes, thus elevating standard
of living

A productive economy can support social programs like education, health, and safety, thus
enhancing quality of life
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" Explore the key differences between traditional measures of productivity and our
| n t rD d U C I n g th e Productivity Potential Index, which is based on a holistic measure of productivity
i - and captures the total productivity potential (see Figure 2).
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The Total Productivity Potential (TPP)
calculation underlying our Index uses a much
broader range of variables than traditional
productivity measures, thereby providing a
more multidimensional view of productivity.
Each pillar and its underlying variables are
separately measured, and the contribution
of each to productivity can be measured.

It adds entirely new variables for new pillars
to the productivity measurement, and it also
incorporates more variables in the pillars
already captured by traditional parameters.

The categories added are social capital, natural
capital, and institutions. Social capital includes
indicators for trust. Natural capital includes
indicators for living natural capital,

non-living natural capital, and emissions.

(We use emissions as a proxy for the
contribution of negative elements within overall
natural capital, as there is no standard variable
that does so.) Institutions includes indicators
for equity and institutional quality.

The new pillars added to the traditional
measures—namely labor and human capital,
physical capital, and innovation and intangible
capital—cover a range of dimensions that
reflect today’s socioeconomic imperatives, but
that are absent from existing measurements.
For example, for labor and human capital, the
traditional measurement was primarily derived
from the number of workers, the average
number of hours worked, and the salaries
paid. To this, we have added variables of
health, education, and demographics, thereby
measuring the quality of human capital, as
outlined below in the section identifying the
constituent variables.

The PPI is constructed using an empirically
driven machine learning process known as
“random forest” modeling. Random forests

are a powerful tool for maximizing predictive
capacity. They have previously been used in a
wide range of economic applications, but the
PPI marks one of the first applications in global
productivity analysis. This process leverages all
the available data, across all countries, years,
and variables listed in Table 1 (see page 11),

to create country-specific estimates of potential
labor productivity. These estimates are based
on data from the entire sample. The Index thus
helps identify a country’s expected productivity,
given its endowments, if it uses those
endowments as well as the average country
across the sample.

The variables selected for each element of

the Index were identified from the literature
and then integrated into the machine learning
model to identify those with the strongest
predictive capability of overall productivity.

The variables selected were then tested
econometrically to demonstrate practical and
statistical significance with respect to traditional
measures of productivity.3

In the PPI, about three-quarters of the pillars
measured are the ones traditionally measured
in TFP (labor and human capital, physical
capital, and innovation and intangible factors);
the additional pillars pertaining to natural
capital, social capital, and institutions account
for about a quarter of the Index.



Table 1: List of Variables

Pillar Variable Description Source
Life expectancy at birth Number of years a newborn infant would live if prevailing
1 P y patterns of mortality at the time of its birth were to stay World Bank
(years) o
the same throughout its life.
.. . Suicide mortality rate is the number of suicide deaths in a
Suicide mortality, per . ..
2 X year per 100,000 population. Crude suicide rate (not age-  World Bank
100,000 population :
adjusted).
Percentage of Percentage of the population age 25-65 who have either
Labor and 3 population with tertiary completed or partially completed tertiary education. World Bank
Human Capital education
Ratio of dependents—people younger than 15 or older
. than 64—to the working-age population, age 15-64.
4 AR ERpEnEEngy e Data is shown as the proportion of dependents per 100 e 1
working-age population.
The present value of future earnings for the working
5 Human capital per capita population over their lifetimes measured in constant 20148  World Bank
US dollars, using a country-specific GDP deflator.
6 Physical capital per Physical capital includes the value of machinery, buildings, Penn World
capita equipment, and residential and nonresidential urban land.  Tables
Individuals who have used the internet (from any
Individuals using the location) in the last 3 months. The internet can be used
7 . . : .. . World Bank
internet via a computer, mobile phone, personal digital assistant,
gaming devices, digital TV, etc.
> physical Capital World Bank Logistics On—?he—grognd trade logistics performance, helpmg all
8 trading parties understand the challenges they face in World Bank
Performance Index 2 L. . . =
reducing logistical barriers to international commerce.
Secure internet servers  The number of distinct, publicly trusted TLS/SSL World Bank
e per million people certificates found in the Netcraft Secure Server Survey.
The percentage of population with access to electricity.
10 Access to electricity Electrification data is collected from industry, national World Bank
surveys and international sources.
5 ChelEil 11 Trust Share of peoplt'e, agreeing with the statement “most people  Our World in
can be trusted. Data
Natural capital per Valuation of renewable and nonrenewable natural capital.
12 o priatp Values are measured at market exchange rates in constant ~ World Bank
P 2018 US dollars, using a country-specific GDP deflator.
Ratio between total freshwater withdrawn by all major
4 Natural Capital 13 Water stress sectors and total renewable freshwater resources, after World Bank
considering environmental water requirements.
P25 selluten TeEn Average le\{el of exposure of a nat1.on s populat]on to
14 concentrations of suspended particles measuring less than ~ World Bank
annual exposure : . .
2.5 microns in aerodynamic diameter.
The number of articles published in the following
Science journal articles  fields: physics, biology, chemistry, mathematics,
15 . .. .. Le . . : World Bank
per capita clinical medicine, biomedical research, engineering and
technology, earth sciences, and space sciences.
Innovation . . Measure of the dispersion of trade value across markets.
. Herfindahl-Hirschman .
5 and Intangible 16 A value close to 1 means trading in few markets and a World Bank
: © Index value S el :
Capital value close to 0 entails diversified trading markets.
Worldwide patent applications filed through the Patent
Patent applications per  Cooperation Treaty procedure or with a national patent
17 . . e . . s World Bank
capita office for exclusive rights for an invention for a limited
period, generally 20 years.
World Bank institutional Composite indicator of the World Bank’s measures of
18 . S . World Bank
quality governance and institutional quality.
% TnEsiuitens A composite indicator with three specific variables used: World
Inequality principal p90p100, pOpP50, pP99p100. These variables represent the :
19 : : o o Inequality
component share of income given to the top 10%, the bottom 50%, Database

and the top 1%.

n

Components of the Productivity Potential Index

The Productivity Potential Index consists of six major pillars, each composed of several variables.

In all, there are 19 indicators (listed in Table 1) that roll up to the six pillars (Figure 3).

FIGURE 3: IMPORTANCE OF PILLARS IN THE PPI TO OVERALL PRODUCTIVITY
o)

4.7%

Natural
Capital

4.2%
Social
Capital

13.2%

Institutions

33.8%

Labor and
Human Capital

19.6%

Innovation
and Intangible
Capital

24.5%
Physical
Capital

To ensure compatibility with conventional productivity analysis, the preliminary PPI framework
was tested against a traditional TFP decomposition exercise, extended to incorporate natural,
social, and institutional capital. Results confirmed the validity of the approach, and the machine
learning model facilitated the inclusion of a broader set of countries and indicators. The final
PPI method also enables us to identify differential drivers of productivity across developing and
advanced economies.

The machine learning model adopted in the construction of this Index (the random forest model)
calculates the weights of different indicators, each in accordance with the indicator’s predictive
capability in explaining the variations in the productivity levels observed in our country sample.
Higher weights are associated with a larger predictive power of that pillar and its variables in
explaining the variation of total potential productivity across the sample.

We will elaborate on these differences in a separate technical econometric paper to be published
in 2024.
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Parental Leave Policies and
Childcare Support Can Also
Influence Productivity.

1. Labor and Human Capital

Labor and human capital are traditional inputs for calculating TFP.

This category, which includes workers’ skills and workers’ availability to
work, is a crucial element influencing productivity. We have nonetheless
enhanced this pillar by adding three dimensions that also relate to labor
and human capital but that are currently absent from the traditional
measurement:

Health: Healthy individuals are likely to have higher tenure and greater
capabilities on the job. This includes both physical and mental health.

Education: A well-educated workforce can adapt to technological
advancements while engaging in more demanding jobs that require
higher technical abilities.

Demographics: This dimension measures whether immigration

and retirement ages can affect the labor force, which in turn affects
productivity. Family support policies for parental leave and childcare
support can also influence parents and their productivity.

For a more comprehensive treatment of labor and human capital,
the Index uses the following variables:

Life expectancy at birth, total in years

Suicide mortality rate (per 200,000 population)
Share of the population with tertiary education

Age dependency ratio (% of working-age population)
Human capital per capita (constant 2018 US dollars)
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2. Physical Capital

This pillar includes the infrastructure and machinery used in
production. Reliable infrastructure, well-maintained equipment, and
appropriately applied technologies boost productivity.

- Capital Stock: A high level of capital stock means that workers
have access to the best tools and equipment, increasing output
per unit of labor.

- Capital Deepening: This is the amount of capital per worker.
The Index uses the following variables to measure physical capital:

Capital stock at constant 2017 national prices (in 2017 US dollars)
Individuals using the Internet (% of population)

Secure Internet servers (per million people)

World Bank Logistics Performance Index

Access to electricity (% of population)
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3. Innovation and Intangible Capital

Innovation and intangible capital are essential drivers of productivity
and make up a large and growing share of global gross domestic
product. This category includes factors such as knowledge and
intellectual property (IP). We augment the traditional pillar with two
new dimensions:

Technology Diffusion: The degree of adoption of breakthrough
technologies that contribute to increasing output per unit of input.

Innovation Potential: This is the ability of a country to create
new products and services, which can create new industries and
business opportunities. Empirical research has been clear in
establishing this link.

To measure innovation and intangible capital, our Index uses the
following variables:

- Patent applications per capita
« Scientific and technical journal articles per capita
« Herfindahl-Hirschman Index




Polluted Environments 4. Natural Capital
I This new pillar captures the impact that a country’s natural resources
YI e | d WD rS e H ea |th and sustainability outcomes have on productivity. For example,

polluted environments yield lower health outcomes and therefore

Outcomes and Therefore fower productity
LDWE r p rO d U CtIVIty Living Natural Capital: This refers to the biodiversity and

ecosystems that exist within a country, including forests, fisheries,
and agricultural land.

Non-Living Natural Capital: This refers to the non-living natural
resources that exist within a country, such as fossil fuels,

rare minerals, and other raw materials, which are inputs to
various industries.

Emissions: Emissions in the long term contribute to climate change,
which has destructive and disruptive effects on productivity, and
emissions’ impact on air and water quality affects human health
as well.

Our Index uses the following variables to measure natural capital:

Natural capital per capita in constant 2028 US dollars

Level of water stress: Freshwater withdrawal as a proportion of
available freshwater resource

PM2.5 air pollution, mean annual exposure (micrograms per
cubic meter)

19




Trust Fosters
Cooperation,
Information, and
Knowledge Sharing.
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5. Social Capital

This second new pillar refers to the relationships and norms that govern
a society.“ This cohesion contributes to productivity through trust.

+ Trust: This fosters cooperation, information, and knowledge
sharing, and reduces transaction costs by facilitating transactions
between individuals, businesses, and institutions.

To measure social capital, we use data compiled by Our World in Data
on international survey responses indicating the share of people
agreeing with the statement “Most people can be trusted.”s

6. Institutions

We have added institutions as the third new pillar to our measurement
of productivity because of their essential role in overseeing and
regulating the economy and thereby contributing to outcomes.

Institutional Quality: This captures how institutions that enhance
incentives, governance, and protection of property rights foster
confidence, entrepreneurship, and innovation.

Equity: Equity refers to whether the benefits of the economy are
shared broadly across the country, which allows a mobile
labor market.

To measure institutions, our Index used the following variables:

World Bank Institutional Quality Index

The inequality principal component, which is a variable constructed
from three inequality variables defined by the World Inequality
Database.® The specific variables used represent the share of income
given to the top 10%, the bottom 50%, and the top 1%.
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This first edition of the Productivity Potential Index (PPI),
covering 25 diverse economies, reveals five key insights:

Across the sample, labor and human capital and physical capital
remain the primary determinants of productivity. These are followed
closely by intangibles: institutional quality, scientific research, and
innovation are all in the top five predictors. Mainstream economic
statistics struggle to capture these intangibles, which is one of the
reasons the PPI is needed.

There are key differences in the primary drivers of productivity
across different types of economies. In developing countries,
physical capital, life expectancy, institutional quality, and

internet access are the most important predictors. In contrast,

in Organization for Economic Co-operation and Development (OECD)
countries, inequality is the most important predictor, followed

by physical and human capital. In the Gulf Cooperation Council
countries, chief predictors include human capital (including physical
health and education) and natural capital (including water stress,
natural resources, and air pollution).

The PPI provides an estimated productivity potential, which can
be compared against real-world observed productivity. These
estimates are based not only on the individual country’s data,
but also on data from the entire sample. Thus, the estimated
potential productivity answers the question, “What would we
expect Country A’s productivity to be, given its endowments, if it
used those endowments as well as the average country across
the sample?”

Machine learning analytics can offer a nuanced understanding

of productivity drivers. PPI's design leverages machine-learning
techniques to decompose and analyze the determinants of
productivity pillars for each country. The design allows for the further
decomposition of the determinants into the different dimensions

of the PPI. This provides policy makers with a targeted approach to
identifying policy prescriptions to improve their productivity.

The innovative PPI is fully aligned with, supports, and responds

to the “Beyond GDP” movement, recently highlighted by UN
Secretary-General Anténio Guterres.” The results indicate that the
sources of growth and innovation in economies are increasingly
aligned with net zero and social cohesion. Thus, the PPI will be a
useful indicator not only for understanding the future sources of
growth, but for delivering the UN’s Sustainable Development Goals
and the 2030 Agenda.
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Economic Gains From
Greater Productivity

Economies stand to benefit greatly from improved productivity levels.
Productivity gains can lead to an acceleration in the growth rate of

a country’s gross domestic product (GDP) over time. For example,

for the 25 economies assessed in this Index, their existing baseline
growth rate of real GDP is estimated at 2.6% for the upcoming decade,
according to the World Bank.

If each country addressed their weakest productivity determinant,

and matched it to the best-in-class among the sample, real GDP
growth can accelerate from 2.6% to 3.5%. This acceleration can yield
an additional USD 50 trillion in global GDP in 10 years. As for the GCC
countries, if they improve their weakest productivity determinant, it
can accelerate the region’s GDP growth over the next decade from 3.8%
to 5.4%. This acceleration will create USD 2.5 trillion in additional GDP.

Estimation Methodology

We calculate the premium to real GDP growth resulting from the
increase in the level of productivity from the weakest productivity
determinant per country being simulated to that best-in-class
among countries assessed. This level difference is then converted

to an annual rate. This rate is then added to the baseline forecasted
real GDP growth of 25 economies, provided by the World Bank Global
Economic Prospects publication of January 2024, between 2025 and
2035 to simulate real GDP growth till 2035. The two growth paths are
then applied to a country’s real GDP as measured in constant USD to
estimate real GDP values over time. The time series of real GDP with
productivity enhancement is then compared to the time series forecast
of real GDP without the productivity enhancement. The difference by
year is then summed to find the incremental GDP over 10 years.

)
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A wide range of policy options are available to deal with the specific
productivity measurement categories in our Index. The specific
solutions that could be relevant will vary from country to country,
depending on stage of development and individual economic
structure. The Productivity Potential Index can help leaders identify
and measure gaps in their country’s productivity performance, thereby
enabling leaders to find actionable measures to close those gaps.
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I — At its core, productivity is a function of the quality of its inputs.

To boost productivity, policymakers should focus on enhancing

the efficiency with which capital (including physical, natural, and
social capital) is used, as well as on the quality and quantity of the
workforce. Below, we describe some high-level policy implications.

Labor and Human Capital. Some of the strongest evidence about
ways to enhance human capital emphasize the importance of early
childhood education and skill development for long-term productivity:
Investments in early education yield high returns in terms of
cognitive and socioemotional skills.® Other research underscores

the significance of education quality in shaping human capital.*°
Beyond investments in education, there is also strong evidence of
the importance of access to affordable, high-quality physical and
mental health services, including strategies that promote employees’
well-being.** Flexible labor market policies, reskilling programs, and
adaptability of education and training institutes are also crucial at a
time when technological change is occurring at a fast pace.*2

Physical Capital. Rigorous research demonstrates the significance of
strategic policies such as infrastructure investment, access to capital,
tax incentives, trade liberalization, public-private partnerships,
regulatory reforms, prudent monetary and fiscal policies, and
support for savings and small and medium-sized enterprises in
boosting capital stock and capital deepening, ultimately leading to
improved productivity.




Innovation and Intangible Capital. Investment
in innovation is a crucial driver of productivity.
At the national level, implementing R&D tax
credits and incentives can strengthen private
R&D investment, while a coherent innovation
strategy ensures long-term goals and strategic
resource allocation. IP regimes should balance
innovation encouragement with efficient
knowledge dissemination. Industry-specific
policies that involve creating innovation

hubs and challenge-led programs can foster
collaboration and risk-taking.

Natural Capital. Policy levers at national

and local levels—including taxes, subsidies,
environmental standards, regulations, and
the creation of protected areas—can support
conservation and enhancement of natural
capital. National natural capital and ecosystem
service accounts are crucial for measuring,
maintaining, and managing natural assets,
empowering governments and businesses

to plan for environmental risks. Market
incentives, such as environmental taxes and
pro-environmental subsidies, are effective
tools for improving environmental outcomes.
Removing harmful subsidies, particularly

in agriculture and fossil fuels, can improve
economic efficiency and environmental
sustainability. Creating environmental
markets, implementing direct conservation
through protected areas, and redirecting
agricultural subsidies toward environmentally
friendly practices all contribute to natural
capital preservation. Active participation in
international environmental agreements,

investing in ecosystem restoration, water
resource management, pollution reduction
policies, and planning regulation are key
measures. Lastly, turning government
procurement into a tool for innovation,
particularly in green public procurement,
can drive sustainable economic growth.

Social Capital. Increased effectiveness of
government institutions through policies that
enhance transparency, accountability, and the
rule of law can contribute to a more trusting
society, a key component of social capital.*3
Additional policy levers include encouraging
community-building activities, civic
engagement, and social participation such as
volunteering. Reducing economic disparities
and promoting social inclusion can contribute
to the formation of social capital by fostering
a sense of solidarity and shared identity while
also addressing equity in an economy. Finally,
policies that encourage inclusivity and foster
understanding between different cultural and
social groups can strengthen social cohesion.*

Institutions. In addition to a focus on
increasing the effectiveness of government
institutions through policies that enhance
transparency, accountability, and the rule of
law, policies that enhance equity in society
such as fair competition laws, a strong
social welfare system, and equal access to
high-quality government services including
health and education are all important policy
levers to consider.
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