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TRACKING WEALTH TO MONITOR ECONOMIC PROGRESS

. Tracking Wealth to Monitor

Economic Progress

How can we track the sustainability of economic progress
and measure the changing wealth of nations? The question
is as old as the economics profession, and yet nearly 250
years since the founding of modern economics we are still
searching for the most practical way of doing so. As central
as this task is to understand and steer economic policies,
representing something as complex as the wealth of an
economy with a single number is fraught with conceptual
and practical difficulties. And finding a measure that can
do this—and is simultaneously understood by economists,
politicians, policy makers, voters, and laypersons alike—is a

herculean task.

Until now, gross domestic product (GDP) has been the
headline indicator for tracking economic progress. Its
widespread adoption is a testament to its utility in capturing
key economic dimensions, particularly those related to the
domestic production of market goods and services. However,
using GDP is not without its limitations. It falls short in
encompassing the full spectrum of productive activities,
especially those “produced” by nature, such as breathable
air, clean water, nutritious food, weather regulation, and
recreation. It also fails to account for the costs associated
with this production in terms of human health, resource
degradation, and environmental pollution. Sir Partha
Dasgupta likened this to a soccer team that only measures

success as goals for and ignores goals against.

Another aggregate economic metric is thus needed that
can measure the sustainability of economic progress—a
nation’s wealth. The minimum condition for economic
development to be sustainable is that real wealth per capita
does not decline over time. This is because as long as real
wealth per capita does not decline, future generations will
inherit at least the same production and consumption
opportunities as the current generation.! Wealth in this
context encompasses the value of all the assets of a nation
that support economic production, such as factories,

intellectual property, and roads (produced capital); forests,

fish stocks, and fossil fuel reserves (natural capital); the
dimensions of the labor force (human capital); and net
foreign assets. Real wealth per capita will increase if more
workers enter the labor force or if the same workers
upgrade their skills, if forests grow, or new commercially
recoverable minerals are discovered. However, it will
decline if fish stocks are overfished, machinery degrades,
or the reserves of fossil fuels are depleted or become

commercially unexploitable.

Just as savings stored in a bank can be used in the future
to pay workers or procure raw materials, natural capital,
such as agricultural land, standing forests, and fish stocks,
can be used to produce today or can be saved for future
production. And just as savings in a bank may earn interest
and increase over time, renewable natural capital like forests
and fish stocks will also grow when managed sustainably,
increasing our wealth and production opportunities in the
future. Measureslike GDP increase only when these forests and
fish stocks are harvested and consumed, effectively rewarding
the consumption of resources today at the expense of future
resources. Wealth accounting, on the other hand, accounts
for their depletion as they are harvested and consumed and
can capture how the relative scarcity of these important assets
evolves over time, giving a more holistic measure of whether a

society is getting richer or poorer in a sustainable way.

The World Bank’s The Changing Wealth of Nations (CWON)
program has been one of the pioneering efforts to measure
wealth. Almost all countries measure GDP, but only a few
countries produce wealth estimates. For nearly two decades
the CWON program aimed to fill this data gap by producing and
improving the most comprehensive, publicly accessible, and
reproducible wealth database available. In doing so, it seeks to
track not just whether more machinery and infrastructure are
being built (or degraded), but also what investments are made
in people, and how the renewable and nonrenewable assets
that nature provides are changing over time. These different

forms of wealth, or “capital,” are inputs into future production.

1 Aligned with the definition of the World Commission on Environment and Development (1987).
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TRACKING WEALTH TO MONITOR ECONOMIC PROGRESS

BOX O.1

WHAT IS SUSTAINABLE DEVELOPMENT, AND HOW DO WE MEASURE IT?

ustainable development, as defined by the World Commission on Environment and Development in
S 1987, aims to satisfy the needs of the present without compromising future generations’ ability to meet
their own needs. Economists have refined this concept into measurable terms through two main methods: a
wealth-based approach and an income-based approach.

The wealth-based approach evaluates sustainability by measuring changes in stock values like real wealth
per capita. As long as real wealth per capita does not decline, welfare per capita does not decline, which is
a necessary condition for development to be sustainable (Arrow et al. 2003, 2004; Dasgupta 2001). On the
other hand, the income-based approach, highlighted by Sefton and Weale in 2006, focuses on the flows of
consumption or real income, particularly looking at changes in net domestic product or net national income.
If these flow measures are not negative, welfare per capita does not decline either and, thus, development
is sustainable. Despite theoretical expectations for these two approaches to align, practical differences in

scope and measurement challenges often lead to discrepancies.

CWON advocates for wealth per capita as the key aggregate economic indicator, emphasizing balance
sheet measures that national statistics frequently overlook. This perspective views wealth not only as a
production input but also as a reserve for future use. For instance, resources like standing forests and fish
stocks can be used to produce today, or can be saved for future production, perhaps even growing in size if
well managed. To comprehensively value capital, one must calculate the expected net present value (NPV)

of the future income that the capital will generate.

Changes in real wealth per capita are crucial for assessing sustainable development as they reflect the
changes in production and consumption opportunities for future generations compared to the current one
(Arrow et al. 2004). The concept of production and consumption extends beyond market transactions to
include the value derived from non-market goods and services, many of which are “produced by nature.”

A nation’s wealth thus includes a large portfolio of assets, ranging from a local forest, which provides
pollination and water regulation services to local farmers, to the oil field where barrels of crude oil are
pumped out of the ground, to the factories and ships used in the production and delivery of refrigerators.
Changes in real wealth per capita thus capture changes in the real value of these assets and the production

and consumption opportunities they support.

Sustainability definitions vary in strictness from “strong sustainability,” which demands that future
generations inherit at least the same quantity of each capital type (such as natural capital and human
capital) as today without substitution (Dietz and Neumayer 2007), to “weak sustainability,” which allows
for potential substitution and innovation, emphasizing equilibrium saving rules with fixed prices (Pearce
and Atkinson 1993). The reality likely lies between these extremes, with empirical evidence suggesting
that natural and produced capitals often complement each other, indicating some level of substitution is
possible without undermining sustainability (Cohen et al. 2019; Rouhi Rad et al. 2021).
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CWON’s

internationally accepted statistical standards and

monetary wealth estimates draw on
guidelines, but goes beyond them to better capture the
changing future opportunities nations face. Most of
the assets covered in CWON, most notably for produced
and natural capital, and net foreign assets, are within the
asset boundary of the System of National Accounts (SNA).
However, changes in this subset of SNA assets do not
sufficiently embody the changes nations face with respect

to future production and consumption opportunities. Over

BOX 0.2

TRACKING WEALTH TO MONITOR ECONOMIC PROGRESS

time, CWON has expanded its asset boundary (Box 0.2) to
include key ecosystem accounts, as well as human capital.
CWON'’s philosophy is to be as comprehensive as possible
with each iteration, while acknowledging that there are
still important forms of wealth that are not yet accounted
for. In particular, data and conceptual concerns limit the
ability to measure and value renewable natural capital
comprehensively, which means that key assets like water

and climate regulation services are not yet included.

A BRIEF HISTORY OF THE EVOLUTION OF THE CHANGING WEALTH OF
NATIONS PROGRAM

Two decades ago, under the leadership of Kirk Hamilton, the World Bank established a pioneering program

for measuring national wealth to monitor long-term economic well-being and guide the development process

through the lens of a country’s portfolio of assets. The first edition of CWON, Where Is the Wealth of Nations?
Measuring Capital for the 21st Century, published in 2005, was a “proof of concept” that demonstrated that

wealth accounts could be constructed for many countries. The second edition, The Changing Wealth of Nations:

Measuring Sustainable Development in the New Millennium, provided for the first time a series of wealth accounts

for 140 countries over 10 years that enabled the examination of the dynamic relationship between development

and wealth. The Changing Wealth of Nations 2018: Building a Sustainable Future included an explicit measure of

countries’ human capital for the first time. These editions of CWON developed the argument for a new metric

of sustainability for economic development, change in wealth per capita, and demonstrated its usefulness in

numerous applications. The Changing Wealth of Nations 2021: Managing Assets for the Future significantly extended

and improved the coverage of natural capital and monitored its trends from 1995 to 2018 for 146 countries to

inform the debate on the environmental dimension of sustainability. It highlighted how wealth accounts can be

used for policy and applied scenario analysis for asset valuation to inform decision-making under uncertainty.

The Changing Wealth
of Nations

The CHANGING !
WEALTHof NATIONS &

The Changing Wealth of Nations 2024: Revisiting the Measurement of Comprehensive Wealth continues the

tradition of expanding the asset base by adding renewable energy as an asset category and implementing a

rigorous update of the methodology to align the best practices for measuring wealth in real terms. In addition,

it reflects on what it would take for CWON to consider the limited substitutability of natural capital for other
assets. The CWON 2024 database now covers 151 countries for the 1995-2020 period.
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WHAT’S NEW IN CWON 2024?

This overview is intended as a companion piece to the main
CWON 2024 report, providing a synopsis for technical
and non-technical readers alike. The next section briefly
summarizes the new additions to this version of CWON. Next,

highlights of the main results are presented to give the reader

an understanding of how real wealth is changing around the
world. This is followed by a discussion on how the global
methodology can be used at the regional and country level
by policy makers, statisticians, and academics. Finally, the

overview concludes with a reflection on possible next steps.

B What's New in CWON 20247?

This edition of CWON improves the measurement of real
wealth per capita to better track the sustainability of
economic progress. The updates can be grouped into three

categories, which are elaborated on below:

B Real wealth is now estimated using a chained Térnqvist
volume index. This improvement ensures that
real wealth per capita will change as (i) assets are
accumulated or depleted, (ii) the productivity or relative
scarcity of assets changes, (iii) substitution patterns
change over time, and (iv) a country’s population grows
or shrinks; all of which are important for analyzing the

sustainability of economic progress.

B The idea of “limited substitutability” across assets
was introduced on an experimental basis to account
for the fact that a decline in one type of asset cannot
always be compensated for by an increase in another

type of asset.

B Renewable energy has been added to CWON as a new

asset category.

CWON 2024 has adopted international best practice in
estimating comprehensive wealth in real terms using a
chained Tornqvist volume index.’? In this approach, the
relative changes in the physical assets of a nation, such as
the size of its fish stocks or the number of workers in the
labor force, are weighted by their economic importance
(as measured by their shares in total nominal wealth) in a
comprehensive wealth index. What this meansisthat changes
in real wealth per capita will now track how the real assets

of a nation, relative prices, and substitution patterns change

over time relative to population growth. Past editions of
CWON calculated wealth changes in constant prices using the
GDP deflator, which was a useful interim step to mainstream
wealth accounting. However, one key concern when using
the GDP deflator is that (just like GDP) it only covers current
flows of domestic production (not consumption) within a
given country and excludes all imported goods or services.
Take the example of a country whose production is heavily
weighted toward oil, such as Nigeria or Saudi Arabia. In such
cases, the GDP deflator will be driven by the price of oil, but
not reflect the price of the goods that are consumed in that
country, such as vehicles, machinery, or cell phones, many of

which are imported.

A key benefit of the Tornqvist volume index is that it
measures changes in the sustainability of production,
rather than the sustainability of consumption. Previous
wealth accounting exercises often measured wealth as the
ability to sustain consumption into the future. This means
that targeting growth in the NPV of assets is key, which is
driven by changes in price, quantity, and costs. The Tornqvist
volume index, however, primarily captures changes in
quantity and dilutes the role that price plays in the overall
index. This is an important step forward for tracking the
sustainability of wealth alongside its value. For instance, if
an asset is consumed unsustainably to such an extent that
it becomes scarce, its price may rise significantly. Thus, one
may find that the NPV of the asset is relatively unchanged,
since the reduced quantity will be offset by the increased
price. Indeed, depending on the shape of the supply and

demand curves, the aggregate value of the remaining asset

2 The Térngvist volume index for a given set of assets is a weighted geometric mean of the so-called “quantity relative” of each asset included in the

index—that is, the ratio of the quantity (or volume) of the asset in the current time period and its volume in the previous period—weighted by the
arithmetic average of the shares of the asset in the total nominal value of all assets in the current period and the previous period.
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may even increase due to its increased scarcity. This outcome
would be undesirable from a wealth accounting point of
view, since one wants to track the quantity of assets at the
country’s disposal and would not want to reward countries
that consume their assets unsustainably. The Tornqvist
volume index avoids this by tracking the relative quantity
of each asset in each time period. To aggregate assets into
a measure of total wealth, value shares are used as weights,
thus taking account of relative price changes while removing
general price effects. Readers interested in additional details
can refer to the methodology available on the CWON website
(World Bank 2024).

Another key addition to CWON 2024 is the implementation of
limited substitutability between assets. The previous CWON
methodology implicitly assumes that all assets are highly
substitutable. This meansthatadecline in, for example, natural
capital can be compensated for through investments in other
assets, such as produced or human capital. If overall wealth
increases, development is considered weakly sustainable.
However, this assumption is unlikely to hold in the current
context, where natural resources such as fertile land and
clean water are in limited supply and are irreplaceable (Cohen
et. al 2019, Drupp and Hinsel 2021, Rouhi Rad et al. 2021).
For example, in order to grow crops, one requires land with
fertile soil; inputs such as seeds, fertilizer, and water; physical
labor; and tools such as plows or tractors. Substituting any
of these inputs for another is difficult, and this is especially
true for natural resources like land and water. No amount
of tractors can eliminate the need for clean water, and no
amount of physical labor can overcome the need for land. On
a macro level this means that the depletion of natural capital
cannot be substituted for increased produced or human
capital. Experimental estimates were developed for CWON
2024 to illustrate the importance of these adjustments, but
more research is needed before the wealth accounts can be

systematically corrected.

CWON 2024 is continuing the tradition of expanding the
number of assets that are included in the wealth accounting
in eachiteration. A new methodology has been developed and
implemented for the accounting of hydroelectric resources,
a key asset for many countries and an important component
of the low-carbon transition. In addition, new data have been

added to expand the number of metals and minerals that are

WHAT’S NEW IN CWON 2024?

accounted for. These minerals, which include cobalt, lithium,
and molybdenum, are of growing economic importance,

especially for the renewable energy sector.

With these additions, the CWON 2024 database now
covers 151 countries for the 1995-2020 period for the

following assets:

B Renewable natural capital:

Agricultural land (cropland and

[/
@ 298
pastureland); forests (timber; non- m
. ()
wood forest ecosystem services,
including recreation, fishing, and
hunting; non-wood forest products;
and water services, reported by protected area status);
mangroves (shoreline protection services); marine
capture fisheries (including commercial and artisanal

fisheries); and renewable energy (hydropower).

m Nonrenewable natural capital:

Fossil fuels (oil, gas, and hard
and soft coal); and minerals and
metals (bauxite, cobalt, copper,
gold, iron ore, lead, lithium,
molybdenum, nickel, phosphate

rock, silver, tin, and zinc).

® Human capital:
The value of skills, experience,
and effort by the working
population over their lifetime by

gender (male and female).

B Produced capital:
Machinery and equipment;
buildings; intangible assets
such as intellectual property;

and urban land.

®m Net foreign assets:
The sum of a country’s external
assets and liabilities, such as

foreign direct investment and

reserve assets.
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GLOBAL WEALTH IS GROWING SLOWLY AND UNEQUALLY

B Global Wealth is Growing
Slowly and Unequally

Wealth is highly concentrated in rich countries, with
significant wealth disparities persisting across income
groups. High-income countries made up more than two-
thirds of total nominal wealth in 2020, while upper-middle-
income countries constituted nearly a quarter (Figure O.1).
The rest of the world, where half of the world’s population
lives, accounted for just 7 percent. Moreover, there is no
evidence that this wealth gap has been closing significantly

over the last quarter of a century, especially for the poorest

FIGURE O.1

countries. While upper-middle-income countries were able
to double their share in global wealth, the share of low-
income countries has largely remained the same at less
than 1 percent of global wealth since 1995. From a regional
perspective, wealth is concentrated in the richer countries
in North America, Europe, and Central Asia (mainly driven
by the European Union), and East Asia and the Pacific
(largely due to China and Japan), accounting for 88 percent
of global wealth (Panel b, Figure 0.2).

Distribution of global wealth, by income group, 1995 and 2020

Panel a: Global wealth, 1995

® High income

¥ Low income

Source: World Bank staff estimates.
Note: Wealth is measured in current US dollars.

What is most important from a sustainability perspective,
however, is not nominal wealth, but how real wealth per
capita has evolved over time. Real wealth per capita has
grown in all regions due to significant increases in human and
produced capital (Panel a, Figure 0.2), which were driven by
rapid urbanization and growing female participation in the
labor market. The growth in real wealth per capita relative
to 1995 is particularly pronounced for the Middle East and
North Africa region (97 percent increase) and Latin America

and the Caribbean (66 percent increase). This growth is

CWON AS A REFLECTION POINT

B Upper middle income
Lower middle income

Panel b: Global wealth, 2020

6%

1%

largely attributed to substantial rises in human capital (82
percent and 61 percent, respectively) and produced capital
(138 percent and 83 percent, respectively) in these regions,
but has not resulted in substantial increases in their share in
global wealth (which in 2020 stood at 4 percent and 3 percent,
respectively). In contrast, the accumulation of real wealth in
Sub-Saharan Africa has been relatively stagnant. While real
wealth per capita was growing up until 2005, it has since
shown a flat or declining trend, with the region making up 2

percent of global wealth.



FIGURE O.2
Trends in wealth by region, 1995-2020

Panel a: Real wealth per capita, by region,
1995-2020 (1995=100)

GLOBAL WEALTH IS GROWING SLOWLY AND UNEQUALLY

Panel b: Nominal wealth shares,
by region, 2020
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Note: Changes in real wealth per capita are computed using the Térnqvist volume index chained to the nominal wealth in 2019. Shares in nominal

wealth are measured in current 2020 US dollars.

While two-thirds of the 151 countries in the CWON
sample experienced growth in real wealth per capita
between 1995 and 2020, 27 countries saw little change
or even experienced declines. This includes a range of
countries across regions and income groups, with many
low-income countries—especially in Sub-Saharan Africa
(Figure 0.3). Such decline in real wealth per capita signals
thatthese economies are on an unsustainable development

path that could hinder future economic growth prospects.

One possible driver of the observed trends could be conflict,
as more than a third of these countries is also classified
by the World Bank as fragile, conflict, and violence (FCV)
affected. In 1995, each person living in an FCV country had
on average only a sixth of the wealth per capita compared
to the rest of the world; a gap that further widened to an
eighth by 2020. This shows a staggering wealth inequality

in the world, which has continued to worsen.
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GROWTH IN GLOBAL WEALTH IS UNEVEN ACROSS ASSET CLASSES

FIGURE O.3

Countries with declining and non-declining real wealth per capita, 1995-2020

Per capita change (0%)
B Declining wealth
B Non-declining wealth
No data

Source: World Bank staff estimates.

/

Note: This figure illustrates only percentage changes in the period 1995-2020, where 1995 nominal values are indexed to 100. Often the
countries with low nominal per capita wealth in 1995 still remain less wealthy in 2020 relative to others, despite a higher growth rate.

Real comprehensive wealth per capita is measured in chained 2019 US dollars. Changes in real wealth per capita are computed for the

1995-2020 period and are reported to distinguish between countries that experienced declining wealth (% change < 0) vs. non-declining

wealth (% change >= 0).

B Growthin Global Wealth
is Uneven Across Asset Classes

The trends in wealth per capita are driven by the changes
in the underlying assets that comprise wealth—produced,
human, and renewable and nonrenewable natural capital®
—with starkly different trends across these categories.
Produced capital—which includes machinery and equipment
aswell asthe construction and maintenance of infrastructure,
buildings, and cities, and the value of urban land—is the asset
category that has accumulated more rapidly, as shown in
Panel a, Figure 0.4. Human capital—measured by the value
of earnings over a person’s lifetime—is growing largely in

parallel with population growth, remaining quite flat with

a small decline in per capita terms. Nonrenewable natural
capital, comprising fossil fuels, metals, and minerals, has
been the most volatile asset category. Years of fast growth
have been followed by sudden losses of value, partly driven by
changes in the underlying asset base due to discoveries and
technological innovations. Meanwhile, renewable natural
capital (including agricultural land, forests, marine fish
stocks, and mangroves), which should be able to regenerate
itself if managed sustainably, is the only asset category seeing
steep declines, falling by more than 20 percent over the past

25 years.

3 Net foreign assets are not included in this global comparison because, by definition, global external assets equal global external liabilities.
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The large majority of wealth measured by CWON 2024
falls into the produced and human capital categories
(Panel b, Figure 0.4). In 1995 these two asset categories
comprised 94 percent of total wealth, and the share only
declined marginally to 92 percent in 2020. There are at
least two reasons for this. First, there are many renewable
and nonrenewable natural capital sources that are not (yet)
included in the CWON methodology. These include things like
the value of water (aside from water used for hydropower),
carbon’s retention services from ecosystems, and fisheries
in the high seas (outside of countries’ exclusive economic

zones). Second, natural capital is often an enabling factor for

FIGURE O.4

GROWTH IN GLOBAL WEALTH IS UNEVEN ACROSS ASSET CLASSES

economic production, while not receiving full attribution.
Take, for example, the value of agricultural land. While
agricultural land only makes up a fraction of the 6 percent
of global wealth that is attributable to renewable natural
capital in 2020, it clearly enables much more. If agricultural
land were to shrink in size considerably, food price shocks
and mass famines would greatly reduce the productivity of
all forms of other capital. This relationship evokes the idea of
there being limited substitutability between different forms
of capital, which is discussed in chapter 4 of the main report,

and summarized in Box 0O.3.

Decomposed global wealth per capita, by asset category, indexed to 1995, 1995-2020

Panel a: Changes in global wealth per capita,
by asset category
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Note: Changes in real wealth per capita are computed using the Térnqvist volume index chained to the nominal wealth in 2019. Shares in nominal

wealth are measured in current 2020 US dollars.

The rest of this section summarizes the individual
components of the wealth estimates to explore trends and
regional disparities. Box 0.4 provides a brief overview of

the methodology used to develop these wealth estimates.

Readers who prefer to skip these technical details can move
directly to the next subsection, which summarizes the key

results by asset class.

CWON AS AREFLECTION POINT

12



GROWTH IN GLOBAL WEALTH IS UNEVEN ACROSS ASSET CLASSES

BOX 0.3

IMPLEMENTING LIMITED SUBSTITUTABILITY IN CWON

s discussed above, the current CWON methodology implicitly assumes that all assets are highly
Asubstitutable. This means that a decline in, say, natural capital can be compensated for through
investments in other assets, such as produced or human capital. If overall wealth increases, development
is considered weakly sustainable. This assumption is unlikely to hold in the current context, where natural
resources, such as land, are in limited supply and experience widespread overexploitation and degradation.
The degree of substitutability will thus likely vary as natural resources become scarcer and reach critical levels
due to climate change, biodiversity loss, tipping points, and the crossing of planetary boundaries.

Limited substitutability can be introduced into wealth
accounting in various ways (see chapter 4 of the report for

more details). One way of reflecting the special value of BOX FIGURE O.3.1:

Distribution of global wealth, using
differentiated discount rates, 2020

these renewable resources is to use a lower discount rate
of 2 percent for them, compared to the usual 4 percent for
all other assets. A discount rate is a way to measure how
much society values the future compared to the present.
By using a lower rate for renewable resources, it shows that
their future value decreases more slowly. This recognizes
their lasting importance and encourages more sustainable
management and use of these vital assets. Another way is
to adjust how relative prices of non-market goods change
over time compared to market traded consumption goods,
i.e. adjusting their relative growth rates.

Indicative estimates, shown in Box Figure O.3.1, suggest
that such adjustments substantially increase the share

of renewable natural capital in overall wealth. The graph

shows the breakdown of total global wealth in 2020.

Renewable natural capital’s contribution to overall wealth

B 2% discount rate wedge

is 5.7 percent before switching discount rates. When

switching to a 2 percent discount rate, and adjusting LSS e IR T E U
for relative growth rates, renewable natural capital’s Renewable natural capital
contribution increases by 6.1 percent, giving it a total ® Other

contribution to wealth of 11.8 percent, more than double
e T e U Source: World Bank staff estimates.

Notes: Wealth is measured in current US dollars.

While these results are indicative of the importance of
adjusting for limited substitutability, more research is

needed to determine the best approach for CWON.
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BOX 0.4

HOW ARE ASSETS VALUED IN CWON?

he CWON methodology aims to align itself, where possible, with the internationally accepted statistical
Tstandards and guidance from the System of National Accounts (SNA) and its extension, the System of
Environmental-Economic Accounting (SEEA). The valuation approach varies across asset types and follows
available implementation guidance and practice, as outlined below (for more detail see World Bank 2024).

To ensure internal consistency within the CWON database, several common assumptions are implemented:

B A constant uniform discount rate of 4 percent is used, following previous CWON reports
(World Bank 2006, 2010, 2018, 2021).

B Future rents are held constant for all assets at current-year (2020) values, wherever a
residual value method (RVM)/NPV approach is used.

B Subsidies are not accounted for in CWON. According to the SNA and SEEA Central
Framework, subsidies paid by governments to support natural resource production should
be accounted for. However, data on subsidies are difficult to obtain, and are currently only

available in the CWON database for marine fish stocks.

Produced capital

For the calculation of produced capital stocks, CWON follows the SNA guidance
and international best practice in employing the perpetual inventory method. This
approach requires only investment data and information on the assets’ service
lives and depreciation patterns. Data on produced capital stocks in nominal and

real terms compiled using this approach are available for most countries in the

CWON database directly from the Penn World Tables (PWT) 10.0. Urban land is valued as a fixed proportion
of the value of produced capital (equivalent to 24 percent), drawing on Kunte et al. (1998). Given that urban
land data are only available for a subset of years, changes in the volume of urban land are proxied for by

changes in the urban land to population ratio multiplied by urban population for each year.

Nonrenewable natural capital

The SEEA Central Framework recommends the RVM/NPV approach for the
valuation of subsoil assets, which CWON implements. The approach measures
the value of a nation’s stock of fossil fuels, minerals, or metals as the present
discounted value of the stream of rents expected until the resource is exhausted.

And resource rent is calculated each year for each resource type as the difference
between the revenues from resource extraction and the cost of that extraction, including intermediate

inputs, labor compensation, and the “user cost” of the produced capital used in the extraction process.

CWON AS AREFLECTION POINT
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Renewable natural capital $

For the valuation of renewable natural capital assets, such as agricultural land, timber,

wild capture marine fish stocks, and renewable energy, the same RVM/NPV approach ,.\
as used for nonrenewable natural capital is applied, with one important difference.
Whereas in the case of nonrenewables, the lifetime of the asset applied in the NPV
calculation is determined by the ratio of current production to current reserves, in

the case of renewables the lifetime is simply assumed to be 100 years.*

To value ecosystem assets, the NPV of the annual service flow is estimated using spatial socioeconomic and
biophysical data in line with SEEA-Ecosystem Accounting (SEEA-EA) guidance. For non-wood forest ecosystem
services, annual benefits are estimated using spatially explicit regression and machine learning models. These
data are further disaggregated by protection status, providing the first global estimates of the value of protected
forest areas. For shoreline protection services provided by mangroves, the expected averted damages to property
are estimated annually using process-based storm and hydrodynamic models to identify the area and depth of
flooding. By running a scenario analysis for different storm frequency events with and without mangroves, a
probabilistic distribution of flood damages and avoided damages is derived, which is overlaid with spatialized

produced capital from the PWT.

For renewable natural capital assets, data on physical volumes needed to compute the real wealth measures are
generally available. Prior to this edition, the CWON database already included hectare measures for agricultural
land, forest and mangrove areas, and the generation capacity of hydropower plants. Estimates for marine fish
stocks were added in this edition, where biomass estimates of major exploited species in a country’s exclusive

economic zones were derived by the Sea Around Us initiative of the University of British Columbia.

Human capital o0

There is currently no internationally accepted statistical guidance for the valuation
of human capital, but the lifetime income approach developed by Jorgenson and
Fraumeni (1989, 1992a, 1992b) used in CWON is widely applied by researchers

in the field. According to this approach, human capital is estimated as the present

value of the expected future labor income that could be generated over the lifetime

of the women and men currently living in a country (Fraumeni 2008; Hamilton and
Liu 2014).

Estimating human capital involves several steps. The first step is to use the standard Mincer equation to
estimate private returns per year of schooling, and to construct a matrix of expected earnings by age, gender,
and education level. However, since these returns include only wages, they need to be scaled up to account for

additional benefits workers earn as part of their overall compensation. This is done using data from the SNA.

4 Anexception is made in the case of timber resources that are not sustainably harvested, for which the lifetime varies depending on current timber stock
size and current rates of harvest.
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Moreover, since total labor income consists of both the incomes of the employed and self-employed,’ the latter
is estimated using data from the SNA and PWT. After filling some gaps, the survey data are then adjusted to
population estimates from the UN to make sure they are representative of a country’s population. Subsequently,
the lifetime income (adjusted by survival rates and a discount factor) can be calculated for the representative
individual (aged 15-65) by age, gender, and education. Lastly, these lifetime income profiles are multiplied by the
corresponding number of people in a country to compute the human capital stock by age, gender, and education.

The quantity of human capital required for the volume index is taken to be the number of workers.

Net foreign assets

Net foreign assets are a measure of the foreign assets and liabilities held by a
country’s residents, which is calculated as the sum of a country’s external assets

and liabilities, such as foreign direct investment and reserve assets. Estimates of net
foreign assets are mostly obtained directly from the External Wealth of Nations Mark
Il database® developed by Lane and Milesi-Ferretti (2007, 2018). Lane and Milesi-

Ferretti primarily draw on reported international investment positions data from individual

countries’ balance of payment statistics, disseminated by the International Monetary Fund. To deflate net foreign

assets, the consumer price index is used.

RENEWABLE NATURAL CAPITAL
IS UNIFORMLY IN DECLINE, WITH
ONE EXCEPTION—HYDROPOWER

Renewable natural capital wealth per capita has declined
dramatically across the world, though trends differ across
regions and assets. Sub-Saharan Africa and the Middle East
and North Africa region have experienced the largest declines
in renewable natural capital wealth per capita since 1995 of
around 40 percent, with South Asia losing about a third. These
declines are driven by population growth and overexploitation
across almost all renewable natural resources included in
this report—agricultural land, forests, marine fish stocks, and
mangroves. The value of marine fish stocks has experienced
the most dramatic decline, dropping by more than 45 percent
since 1995, almost two times faster than mangroves and forest

timber (Figure 0.5). Meanwhile, other renewable natural

capital components—such as agricultural land and non-timber
forest recreation ecosystem services—have experienced

similar though less dramatic declines.

Notably, renewable energy from hydropower—the
new form of renewable natural capital added with this
edition—has experienced a remarkable increase of 23
percent over the same 25-year period. Figure 0.6 shows
these trends in more detail, divided by region. While in
most regions, hydropower value has just kept pace with
population growth, it has significantly expanded in East
Asia and the Pacific, largely driven by China. Nevertheless,
while the growth is significant, per capita wealth values
remain at a much lower level than North America and Latin
America and the Caribbean, both of which produced about
three times more hydroelectric resource wealth per capita
in 2020 than East Asia and the Pacific did.

5  The economic role of the self-employed can be especially important in many low- and middle-income countries, where subsistence agriculture and

informal economy are very common.

6  https://www.brookings.edu/research/the-external-wealth-of-nations-database/.
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FIGURE O.5
Renewable natural capital per capita, by asset, 1995-2020
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Source: World Bank staff estimates.

Note: Real wealth per capita for each asset is computed using a Térnqvist volume index. The Térnqvist volume index for each asset is chained with a
base year of 2019 and the real value of each asset is computed using the nominal asset value for 2019. Changes in the real asset value per capita are
reported relative to 1995 (set equal to 100). ES = ecosystem services. NWFP = non-wood forest products.

FIGURE O.6
Hydroelectric asset value per capita by region, 1995-2020

__ 2,000
Rl
(%2}
>
o
S
% 1,500 = East Asia & Pacific
.% = Latin America &
5 Caribbean
¢ 1,000 = North America
% =  Sub-Saharan Africa
§ = Europe & Central Asia
g 500 .
2 = Middle East &
-§ North Africa
<
South Asia
07 [ [ [ [ [ [ - World
1995 2000 2005 2010 2015 2020

Source: World Bank staff estimates.

Note: Real wealth per capita for each asset is computed using a Toérnqvist volume index. The Térnqgvist volume index for each asset is
chained with a base year of 2019 and the real value of each asset is computed using the nominal asset value for 2019. Global real value of
each asset (measured in chained 2019 US dollars) is computed as the sum of real wealth for each asset divided by the global population.
Changes in the real asset value per capita are reported relative to 1995 (set equal to 100).
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At the global level, total wealth in land assets per capita
decreased across all categories: agricultural lands (24
percent decline), forest recreation services (18 percent
decline), non-wood forest products (27 percent decline),
forest water services (26 percent decline), and timber (28
percent decline). Any growth observed in total values of
land assets did not keep up with population growth (Figure
0.7). Wealth per capita in land assets experienced a decline
in all asset categories for most regions. Sub-Saharan Africa

shows the greatest declines, particularly in forest water

FIGURE O.7
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services, timber, and non-wood forest products (over 50
percent decline), followed by the Middle East and North
Africa and Latin America and the Caribbean (between 30
percent and 40 percent decline in all assets). Only Europe
and Central Asia show a small increase in per capita wealth
in forest recreation services. These results demonstrate the
urgent need for greater investments and stronger policy
signals to protect and restore agricultural land, forests, and
natural ecosystems, and reverse long-term trends of nature

loss and degradation.

Trends in wealth in land assets per capita, indexed to 1995, 1995-2020
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Source: World Bank staff calculations.
Note: Wealth is measured in chained 2019 US dollars.

Marine fish stocks play a key role in supporting local
economies and food security, but they have been
overexploited over the last 25 years, leading to dramatic
declines in the real value of marine fish stocks. Every
income group and region has seen significant declines in
their per capita wealth from marine fish stocks (Figure 0.8).
However, the rate of decline has not been equal—it is much
higher for poorer countries (Panel a, Figure 0.8). The world
has lost about one-quarter of its wealth from marine fish
stocks in 25 years. However, some countries have seen more

dramatic declines, with large economies including Kenya,

2007
2008
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2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020

Non-wood forest products

- Forest water services

Pakistan, Saudi Arabia, Senegal, and Tanzania having lost
more than 60 percent of their per capita value of their marine
stocks. Wealth from marine fish stocks has also not been
depleted at the same rate across regions. Coastal countries
in the Middle East and North Africa and Sub-Saharan Africa
have experienced the fastest wealth depletion rate, losing
almost two-thirds of their wealth per capita from marine fish
stocks in just a quarter of a century. Latin America and the
Caribbean saw declining per capita fish stocks until about
2010, but has reversed this trend in the past 10 years and is

now the only region where fish stocks are recovering.
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FIGURE O.8
Per capita wealth from marine fish stocks, by income and region, 1995-2020
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NONRENEWABLE NATURAL
CAPITAL WEALTH IS HOLDING
STEADY, BUT SHIFTING IN

ITS COMPOSITION

In stark contrast to the depletion trends observed for
renewable natural capital, the world’s nonrenewable
natural capital—spanning oil, natural gas, coal, metals,

and minerals—is increasing at a similar rate as the

FIGURE O.9
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global population. Globally, nonrenewable natural capital
decreased by only 4.5 percent between 1995 and 2020,
driven mainly by declines in coal, which plummeted by
29 percent (Figure 0.9). For most other nonrenewable
assets, the declines in per capita terms are not as dramatic.
Nonrenewable natural capital wealth is the most volatile of
assets over the reporting period, which partially reflects the

depletion of specific assets.

Nonrenewable natural capital per capita, by asset, index to 1995, 1995-2020
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Source: World Bank staff estimates.

Note: Wealth per capita is measured in chained 2019 US dollars. Large data gaps for coal reserves at the country level and stagnant trends globally are

causing a smooth decline in coal reserves per capita.

The composition of wealth within nonrenewable
resources is shifting, from being dominated by fossil
fuels like coal, oil, and gas, to an increasing share
coming from mineral wealth. As shown in Figure
0.10, oil and gas accounted for a high of 87 percent of
the share of nonrenewable wealth in 2000 and a low
of 53 percent in 2020. This pattern is not just occurring
globally, but also within each region, which reflects the

increasing economic demand for minerals.

In some regions the shift is quite dramatic. In Latin
America and the Caribbean, for instance, oil, gas, and
coal combined accounted for 81 percent of the value of
nonrenewable resources in 2000, and only 3 percent in 2020,
with mineral wealth accounting for the remaining 97 percent
in 2020. Similarly, Sub-Saharan Africa has seen a surge in
mineral wealth, which increased from just 7 percent of

nonrenewable wealth in 2000 to 52 percent in 2020.
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FIGURE O.10
Shares of nonrenewable wealth, global, 1995-2020
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HUMAN CAPITAL IS KEEPING PACE
WITH POPULATION GROWTH,
BUT GENDER DISPARITIES PERSIST

Human capital, which accounted for 60 percent of the
world’s total wealth value in 2020, has grown consistently
for the past 25 years due to increasing labor force
participation and higher returns to education. The share of
human capital in total wealth (measured in nominal terms)
generally increases as countries achieve higher levels of
economic development. The world’s real human capital per
capita increased by 9 percent between 1995 and 2020, but
there are contrasting trends across regions (Figure O.11a).’
Human capital is concentrated in the high- and upper-
middle-income countries of North America, Europe and
Central Asia, and the East Asia and Pacific region, as shown

in Figure O.11b. These regions have experienced modest

= Minerals

2015

2020

growth rates, with, for example, 12 percent in North America
and 16 percent in the East Asia and Pacific region. In contrast,
the Middle East and North Africa and Latin America and the
Caribbean regions show much larger increases of 82 percent
and 62 percent, respectively, over the same period, albeit

from a much lower starting point.

Estimates show a significant disparity between the male and
female shares of human capital. Unfortunately, little progress
was made toward greater gender parity in human capital
between 1995 and 2020. Globally, women accounted for
only 37 percent of human capital in 2020—just 2 percentage
points up from 1995. Although higher levels of economic
development are generally associated with a higher share of
women in human capital, women account for less than 40
percent of human capital at all levels of development. The

differences between regions are even more striking.

7 The growth rate in global human capital per capita is so low, because there have been small increases in the share of global human capital in South Asia
(from 2.6 percent in 1995 to 3.2 percent in 2020) and Sub-Sharan Africa (from 1.1 percent to 1.8 percent). While these changes are small in absolute terms,
they are able to depress the global growth rate in human capital per capita due to significant differences in the value of human capital relative to richer
regions. For example, North America has a nominal value of human capital that is 60 times higher than in South Asia and Sub-Saharan Africa.
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For example, in South Asia, women represented 15 percent
of human capital in 2020, marking a 2 percent decline from
1995. In contrast, 44 percent of human capital was attributed

to women in Latin America and the Caribbean. South Asia’s

FIGURE O.11a
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large gender gap is mostly caused by a male-dominated
labor force and barriers that prevent women from attaining

similar economic opportunities as men (World Bank 2023b).

Trends in human capital per capita, by region, 1995-2020

190 -
180
170 -
160
150 |
140
130 |
120 -
110
100 |

90 -

Human capital per capita in
chained 2019 USD (1995=100)

I I
1995 2000

- East Asia & Pacific -
- Latin America & Caribbean -

- North America -

FIGURE O.11b
Nominal shares of human capital, by region, 2020

Source: World Bank staff estimates.
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Note: Real human capital per capita is measured in chained 2019 US dollars. For details on the computation of real wealth per capita for human

capital refer to the notes for Figure ES.4. For the relative volume changes, labor force numbers disaggregated by gender from the International Labour

Organization (ILO) are used, which are scaled by the Human Capital Index from the PWT to proxy for the average human capital per worker. The weights

are calculated using their nominal asset value relative to the nominal value of human capital. Nominal wealth is measured in current US dollars and

shares are reported in percent.
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FAST BUT UNEVEN PRODUCED
CAPITAL GROWTH

Rapid urbanization and industrialization in high-income
and emerging economies have led to substantial growth in
produced capital wealth. On average, there is about 47 percent
more produced capital per capita in the world than there was
in 1995 and, in many places, it has accumulated faster than
population growth (Figure 0.12). Most notably in South Asia,

produced capital per capita has experienced an astonishing

FIGURE O.12

expansion, increasing by nearly 500 percent. Most of the
produced capital assets are concentrated in North America,
Europe, and East Asia, which make up 94 percent of the global
value and have experienced lower but steady growth rates.
Sub-Saharan Africa experienced the lowest growth rates.
Although the region made significant strides in accumulating
produced capital wealth—matching that of other regions with
a 129 percent increase over 25 years—rapid population growth

led to a modest 17 percent increase from 1995 to 2020.

Produced capital per capita, by region, index to 1995, 1995-2020
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Note: Produced capital per capita is measured in chained 2019 US dollars.

CONCLUSIONS

The data show that different asset components of wealth
have been on starkly different trajectories. While the
accumulation of produced capital and—to a lesser extent—
human capital, was able to keep up with population growth,
renewable natural capital per capita has experienced a
dramatic decline. To date, this erosion of the asset base
has not yet acted as a brake on growth, as market forces,
combined with rising productivity and the ability to substitute
one scarcer factor of production for a more abundant one,
were able to offset these losses. The question remains how
long this trend can continue as natural capital continues to

be overexploited and becomes increasingly scarce.

CWON AS A REFLECTION POINT

These estimates of real comprehensive wealth per capita can
be used to assess the sustainability of a nation’s economic
progress and provide complementary information to GDP.
By producing these estimates, the World Bank is filling an
important data gap, as all countries produce GDP, but few
produce wealth estimates. As the world tackles multiple
economic, environmental, and social crises, the UN Secretary-
General has made the “Beyond GDP” agenda a priority. Wealth
measures are an important step in that direction and can be
used to assess sustainability trends across countries and over
time and provide critical information to support development
planning. The next sections provide case studies of how these

wealth estimates can be used in practice.
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Uses of the CWON Data and
Methodological Approach for Policy
Makers, Statisticians, and Academics

Asshowninthisreport,bothtrendsinreal comprehensive
wealth per capita and its components can provide key
insights into the sustainability of current development
patterns, as well as into the evolution of the underlying
asset portfolio. This analysis can provide information
on which assets are being degraded too quickly relative
to population growth and which sectors require targeted
investments to continue building aggregate real wealth
per capita. Since the CWON database primarily draws on
global data sources, it is best suited for analysis of trends
both within and across countries. It lacks the necessary
granularity to inform the design of specific subnational

interventions.

Nevertheless, with this new release of CWON data, there is,
for the first time, the possibility to construct customized
country-level wealth estimates. Previous editions of CWON
only made available the final nominal and real wealth
estimates for comprehensive wealth and its components. As
part of the World Bank’s reproducibility initiative, the entire
statistical code used to generate the estimates will be publicly

released at http://wwwworldbank.org/cwon together with

the detailed input data.® This unprecedented access will
provide users with the opportunity to build on the CWON
database and code to customize wealth estimates for specific
countries. This may involve using more granular, country-
level input data as well as modifying the assumptions used to

estimate the nominal and real wealth estimates.

There are several ways the data and methodologies
developed by CWON can be used to better understand

sustainable growth trajectories. A few are discussed here.

UNPACKING THE DRIVERS OF
CHANGE IN REAL WEALTH PER
CAPITA FOR SPECIFIC COUNTRIES
OR REGIONS: ZOOMING IN ON
SUB-SAHARAN AFRICA

Wealth accounts can be used to show how countries are
balancing their portfolio of assets and highlight choices
available to policy makers, the private sector, and citizens.
Here, disaggregated results for Sub-Saharan Africa are used

to demonstrate how trends can be presented and explained.

Total real wealth per capita in Sub-Saharan Africa increased
by 20.7 percent between 1995 and 2020, while real GDP per
capita grew by 205 percent with high volatility over the same
period. Figure 0.13 shows the trend in total wealth per capita
and real GDP per capita from 1995 to 2020. Wealth accounting
captures the value of the assets that are essential for long-
term growth and helps monitor their depletion over time,
while GDP measures the level of domestic productive activity,
playing an important role in informing short-term fiscal
and monetary policy decisions. However, GDP ignores the
costs of this growth in terms of, for example, environmental
degradation that occurs in the process of production. These

elements explain the difference in trends.

The change in wealth per capita over time provides an
actionable way to track sustainability. Declining wealth
per capita indicates insufficient investment in a nation or
region’s assets. In this case, Sub-Saharan Africa shows an
overall positive trend in real wealth per capita between 1995
and 2020, which is a minimum condition for sustainable
economic growth. In addition to measuring the change in
wealth per capita, quantifying contributions from individual
domestic wealth components allow policy makers to monitor

the sustainability of development and its resilience to shocks.

8  The only exception is licensed datasets, for which dummy datasets will be provided.
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FIGURE O.13
Sub-Saharan Africa: Change in real wealth per capita vs. GDP per capita, 1995-2020

500
S
T 400
un
[e)}
o
i
x
()
2 300-
©
=
o
©
(G]
o
o  200-
ey
k=
©
(¥
2
100 =  GDP
= Wealth
I I I I I I
1995 2000 2005 2010 2015 2020
Source: World Bank staff estimates.
FIGURE O.14
Sub-Saharan Africa: Shares in wealth by asset category
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USES OF THE CWON DATA AND METHODOLOGICAL APPROACH FOR POLICY MAKERS, STATISTICIANS, AND ACADEMICS

In 2020, Sub-Saharan Africa’s natural capital represented
about 35 percent of its total wealth (a share greater than
the global average), of which 86 percent was renewable
capital and 14 percent was nonrenewable capital. Sub-
Saharan Africa’s human capital represented 50 percent of its
total wealth, while produced capital represented 15 percent.
Figure 0.14 shows the share of natural, human, and produced
capital to total wealth. These shares are used to estimate the
change in total real wealth based on the Térnqvist index,
where the shares are used as weights to denote the economic

importance of each asset.

A diverse asset portfolio is more sustainable than one
overly dependent on a single asset. Countries can choose
to invest in different wealth components and achieve a more

balanced and resilient asset portfolio. By analyzing the

FIGURE O.15

evolution of the main wealth components, policy makers
can have better information for building and managing a
comprehensive wealth portfolio, and deciding what mix of
assets would help them achieve this goal. Figure 0.15 shows
the evolution of Sub-Saharan Africa’s produced, human, and
natural capital per capita between 1995 and 2020. There is a
clear contrast between the trends in produced and human
capital and those observed in the natural capital assets.
While produced and human capital per capita increased
by 19 percent and 31 percent, respectively—compensating
for population growth—renewable natural capital and
nonrenewable natural capital per capita declined by 42
percent and 61 percent, respectively, between 1995 and
2020. The region is rapidly losing natural capital per capita.
Greater investments and efficiency in the use of natural

capital would allow for a more balanced asset portfolio.’

SUB-SAHARAN AFRICA: Change in wealth per capita by asset category, 1995-2020
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9  Note that the trends in these asset categories are based on the Térnqvist index, where the change in physical volumes of individual assets is weighted
by their value shares. “Volume” here refers to the physical quantity of each asset, or a proxy for that quantity. For example, the volume of timber assets
is measured in hectares, while the volume of oil assets is measured in barrels. The challenge is that these assets are measured in different units, so the
Tornqvist index allows us to combine them by weighting the change in each asset by its value share. This weighting makes the changes unitless,
allowing us to add together the volumes of different assets to get an overall measure of how the total volume has changed.
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USES OF THE CWON DATA AND METHODOLOGICAL APPROACH FOR POLICY MAKERS, STATISTICIANS, AND ACADEMICS

Breaking down natural capital into nonrenewable and
renewable components can provide further insights.
Changes in total wealth for these sub-components are
shown in figures 0.16 and 0.17.!° Most renewable natural

capital sub-components show declines, however, except for

FIGURE O.16

hydropower and agricultural lands. That said, since Sub-
Saharan Africa’s total population nearly doubled between
1995 and 2020, in per capita terms only hydropower is non-

declining over the period of study.

Sub-Saharan Africa: Change in nonrenewable natural capital
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Analyzing changes in real wealth data across Sub-Saharan
Africa highlights challenges and opportunities that
would be missed if one were to focus solely on indicators
like GDP. The significant growth in GDP since 1995—and
particularly until 2015—masks critical challenges facing the
region. Although Sub-Saharan Africa relies on natural capital
more than perhaps any other region in the world, resource
mismanagement, population growth, and a changing energy
landscape are eroding this critical asset base. While other
economic tools would be needed to determine whether this
decline is contributing to the economic stagnation that the
region has experienced since 2015, this analysis can provide

a base for further exploration.

Coal
o Minerals

WEALTH ESTIMATES USING
NATIONAL-LEVEL DATASETS:
INDONESIA AND CANADA

Another practical use of the CWON methodology is to
enable countries to estimate their own measures of real
comprehensive wealth per capita using national datasets.
Using data from BPS-Statistics Indonesia, Bank Indonesia,
and various other institutions, comprehensive wealth was
measured for Indonesia, revealing aspects of the country’s
development that are invisible through the lens of GDP (IISD
2024). In this study, five types of assets are defined: produced
capital, human capital, natural capital, financial capital, and
social capital (not measured in CWON 2024 but recognized as

a key enabling asset).

10 For each sub-component, the change between 1995 and 2020 follows the trend in physical volumes. As opposed to the aggregate asset categories
(produced capital, human capital, renewable natural capital, and nonrenewable natural capital), the change over time in sub-components is not

weighted by the shares in total wealth.
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FIGURE O.17

Sub-Saharan Africa: Change in renewable natural capital
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The study shows that, over the past 25 years, Indonesia’s

comprehensive wealth index—the inflation-adjusted
(real) per capita value of its comprehensive wealth
portfolio—nearly tripled (IISD 2024), increasing from 404.3
million Indonesian rupiah ($86,100) in 1995 to 1.13 million
Indonesian rupiah ($240,750) in 2020. This corresponds to
an average annual growth rate of 4.3 percent. Most of this
growth came from increases in the value of Indonesia’s
human and produced capital, which grew at average annual
rates of 4.4 percent and 5 percent, respectively. Natural
capital (comprising agricultural land, fossil fuels, minerals,
timber, and fisheries and aquaculture) hardly grew over
the period. Similarly, financial capital was also flat over the
period analyzed. The report argues that the country is yet to
realize the full potential of its natural resource wealth. Based
on data from the World Bank and the Food and Agriculture
Organization of the United Nations, Indonesia is less
successful, for example, in creating wealth from its timber

harvesting than other countries (IISD 2024).

Comprehensive wealth was also estimated and analyzed

for Canada using national data from Statistics Canada and

Forest water services
® Timber

Hydropower
@ Agriculture

other reliable sources (IISD 2018). The report findings
show how a close look at country trends can generate
new insights about the sustainability of development.
According to the study, Canada’s development was on an
unsustainable path twice in the years from 1980 to 2015:
first from 1988 to 1992 and again from 2008 to 2012. Real
comprehensive wealth per capita declined steadily during
both of these periods. During the first period (1988-1992), all
elements of the national comprehensive wealth index showed
declines or stagnation. The decline in the second period was
concentrated in the areas of natural, human, and financial
capital, with produced capital growing during that period. The
second decline may well have continued beyond 2012 to 2015
had it not been for unprecedented growth in one element of
Canada’s comprehensive portfolio—financial capital—that
began in 2013. Given these trends, Canada’s development is
characterized as fragile at best after the 2008 global financial
crisis, with atypical trends in financial markets accounting
for most of the growth in comprehensive wealth from 2009 to
2015. At worst, development was clearly unsustainable, with
comprehensive wealth declining in real per capita terms in

five out of the seven years from 2008 to 2015.

11  This study uses the T6érnqgvist index implemented in CWON 2024 to estimate trends in real wealth per capita.

CWON AS AREFLECTION POINT



29

USES OF THE CWON DATA AND METHODOLOGICAL APPROACH FOR POLICY MAKERS, STATISTICIANS, AND ACADEMICS

The CWON 2024 database and methodology can be used as
a starting point for countries to develop their own wealth
accounts, combining the CWON data with more detailed and
accepted national datasets on the different assets if these are

readily available.

SIMULATING FUTURE WEALTH
SCENARIOS USING CWON DATA

The analysis of trends in CWON’s physical and monetary
estimates could be complemented with simulations of
future resource rents under alternative policy or resource
management scenarios. CWON data can be used to evaluate
different scenarios leading to the achievement of critical
climate and biodiversity protection goals. For instance, more
stringent climate policies could include carbon tax measures
that would influence future fossil fuel prices and volumes
away from those expected in a business-as-usual scenario,
which would change the rent profiles of these assets (the
previous edition of CWON includes such assessment for
fossil fuels, see World Bank 2021). Similarly, greater efforts
to mitigate and adapt to climate change, and to address
biodiversity loss, might require measures to protect, restore,
and efficiently manage renewable natural capital such as
forests and fisheries. Measures like forest restoration that
rely on planting trees, policies and incentives to reduce
overexploitation of stocks and allow for natural recovery
of assets, or measures that compensate asset owners with
a higher price for maintaining or increasing stocks would

influence the pathway of future resource rents.

Simulations of future asset values and wealth due to policy
changes or other scenarios ideally consider markets’
price responses to changes in asset quantities and the
composition of the asset portfolio. The final effect of
changes in physical assets and prices on the value of assets
is difficult to capture without models that aim to represent
the overall functioning of the economy. In other words,
without accounting for changes in the value and quantity of
assets that are typically non-marketed—like natural capital—
policy analysis models will miss critical mechanisms

impacting the economy and could lead to erroneous results

CWON AS A REFLECTION POINT

and recommendations. In addition, exogenous shocks and
stressors such as those linked to climate change will have
important effects on both prices and quantities. To create
realistic estimates of future wealth, one must therefore model
and estimate responses to these shocks. To better understand
the links between the Earth and the economy, computable
general equilibrium (CGE) models have been adapted and

used to assess the impacts of alternative policies.

A recent World Bank study (Johnson et al. 2021) is a
pioneering example of using CGE models to understand
the linkages between Earth systems and the economy.
In this study, a comparative-static CGE model is used to
estimate the economic implications of the global collapse of
ecosystem services and the effects of nature-smart policies
to reduce such risk of collapse. The study demonstrates
that conventional economic models that do not account for
the declining trends in ecosystem services provide overly

optimistic scenarios of economic growth.

The study finds that a collapse of three key ecosystem
services—wild pollination, provision of food from marine
fisheries, and timber from native forests—leads to a drop
of $2.7 trillion (2.3 percent annually) in global real GDP in
2030, compared to the baseline scenario. Relative impacts
are most pronounced in low-income and lower-middle-
income countries, where drops in 2030 GDP may reach 10
percent. Yet the study shows that a policy mix that includes
decoupling of subsidies to farmers, global and local forest
carbon payment schemes, and public investment in research
and development can avoid up to 50 percent of conversion of
natural land and result in an increase in global real GDP in
2030 of between $50 billion and $150 billion. An expansion
of this type of analysis could encompass the wider set of
ecosystem services covered in CWON and present the trends
in GDP alongside the trends in wealth as the key metric to

assess the sustainability of economic development.



THE FUTURE OF CWON

B The Future of CWON

Over its history spanning more than 20 years, the World
Bank’s Changing Wealth of Nations program has undergone
significant changes. Its most recent iteration, the 2024
edition, gets us closer to our goal than we have ever been
before—aiming for a comprehensive measure of national
real wealth per capita, which can be used to assess the

sustainability of economic progress.

While the CWON program aspires to measure wealth
comprehensively, this is not yet possible due to theoretical
and practical constraints that limit the inclusion of key
assets. This has proven to be the case for aspects of renewable
natural capital, such as water and carbon sequestration,
which provide enormous benefits to society but are difficult
to monetize. Despite these limitations, the CWON database
offers the most comprehensive and consistent wealth
estimates available, and these estimates are comparable
with and complementary to other headline macroeconomic

indicators, such as GDP.

To mature to a regular statistical program, the CWON
program must aim to be more systematic, progressively
expanding boundaries as methods and data sources allow.
The question of what set of assets is appropriately included
within the CWON measurement boundary remains an area of
active discussion. A stable, comparable set of assets, updated
appropriately on a periodic basis will enhance the usability

and comparability of the data across editions. Of course,

there will remain a need to progressively expand the asset
boundary, as understanding of the assets that contribute
to well-being deepens and as the economy, society, and
environment themselves evolve. Such expansions will,
however, be undertaken in a way that maintains maximum

comparability of the database across time and space.*

In addition, there remains potential to implement
methodological and measurement improvements for real
comprehensive wealth per capita. For example, more work
could be undertaken to determine the appropriate discount
rate for CWON to address the limited substitutability of
assets and intergenerational equity in access to wealth. In
addition, assumptions around asset lives for renewable
natural resources could be revisited considering evidence
that climate change is impacting the environment and the
economy more quickly and seriously than anticipated. There
is also potential to address specific measurement challenges
more effectively such as accounting for asset quality changes
and measuring real wealth and its components in purchasing
parity power terms. Other possible improvements include
refinements to urban land, timber, renewable energy,
aquaculture and water assets, improved accounting for
protected areas, and accounting for subsidies across assets.
This edition of CWON lays the foundation for future wealth
assessments to build on best practices and continue to tackle

these measurement challenges.

12 For all editions of CWON to date including this update, it is not possible to compare databases given that both methods and asset coverage have changed

across editions.
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