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Editorial
Across the globe, a continuous increase in Gross
Domestic Product (GDP) ranks on top of political
and regulatory agendas. GDP’s power as an indicator of economic health and performance is based on
WKH DVVXPSWLRQ WKDW LW DGHTXDWHO\ UHɈHFWV WKH VWDWH
of the respective society. Accordingly, central banks
set monetary policies based on the gap between
actual and potential GDP, and governments validate
their decision-making in line with GDP growth. It has
been argued for some time, however, that decisionPDNHUV RXJKW WR UHFRQVLGHU WKHLU ɇ[DWLRQ RQ *'3
which tends to be imprecise in considering assets
and often fails to account for liabilities.

:LWK DOO LWV GHɇFLHQFLHV ZH DUH \HW WR ɇQG
consensus on an internationally acceptable alternative to GDP, although encouraging progress is
being made toward a more holistic way of thinking about economic activity. In fact, decisionmakers in both private and public sectors now
have tools to make highly sophisticated and
sustainable choices. On the investor side, the
demand for environmental, social and governance data is rising steeply. On the public side,
organizations such as the World Bank
already consider metrics other than GDP to
DVVHVVTXDOLW\RIOLIHLQFOXGLQJOLIHH[SHFWDQF\DW
birth or access to education.
As several authors in this report point out, we
should focus on a number of issues going forward.
First, the weaknesses of GDP metrics continue to
EHGLVFXVVHGE\OHDGLQJH[SHUWVDQGWKHUHOHYDQW
stakeholders need to closely follow those debates
and take corresponding measures. Second,
public and private decision-makers have a
multitude of instruments at hand which need to be
XVHGWRFRPSOHPHQW*'3ɇJXUHVDVWKH\HQDEOH
superior assessment of actions and their impact
on societies and the environment. Ultimately, in
business, we learn not to let the great become
the enemy of the good. We have not solved all the
challenges, but we have come a long way in
reducing many of the distortions of current
metrics.

This report, commissioned by the Credit
6XLVVH5HVHDUFK,QVWLWXWHH[SORUHVRQHRIWKHNH\
concerns around measuring progress based on
*'3ɇJXUHVLQFOXGLQJWKHLQKHUHQWODFNRIFRQVLGeration for long-term effects of economic growth.
Indeed, GDP metrics provide no indication of
societies damaging their capital, such as by withholding education from certain groups, or by
depleting natural resources for immediate
HFRQRPLF EHQHɇW ,Q IDFW WKH GHɇQLWLRQ DQG
methods behind GDP have been questioned since
ɇUVW LQWURGXFHG LQ WKH PLGV DW WKH WLPH
QRWDEO\ GXH WR WKH H[FOXVLRQ RI JRYHUQPHQW DQG
household activities. Simultaneously, modern
economies are increasingly driven by technological innovation, which can have a disruptive impact
on statistics. For instance, digital intermediation
We hope this report furthers the currently
or user- and peer-driven substitution of marketed ongoing discussions around GDP and wish you an
SURGXFWVDUH\HWWREHUHɈHFWHGLQNH\HFRQRPLF insightful read.
data, such as price indices.
Urs Rohner
Chairman of the Board of Directors
Credit Suisse Group AG
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Introduction to GDP
Gross Domestic Product (GDP) is under attack. This attack is two-pronged. Some feel that
GDP is not an appropriate measure to capture the many policy issues facing societies. Others,
VXFKDVɇQDQFLDOPDUNHWLQYHVWRUVIHHOWKDW*'3LVRIOLWWOHXVH7KHVHFULWLFDOYLHZVRQ*'3DUH
MXVWLɇHGLQWKHVHQVHWKDWWKHZRUOGZHOLYHLQLVEHFRPLQJLQFUHDVLQJO\FRPSOH[DQG*'3GRHV
QRW UHɈHFW WKLV 7KH JOREDO HFRQRP\ LV PDUNHG E\ IDXOW OLQHV VXFK DV LQGHEWHGQHVV LQHTXDOLW\
and low productivity, all of which are undermining the traditional business cycle. In developed
HFRQRPLHVRWKHUSHUVSHFWLYHVRQZHOIDUHǱVXFKDVKDSSLQHVVRUODERUPDUNHWɈH[LELOLW\ǱGHPDQG
a different way of examining an economy. Further, the impact of technology, and especially
disruptive technology on macroeconomic reporting, is not yet well understood.
0LFKDHO2ǵ6XOOLYDQ&KLHI,QYHVWPHQW2IɇFHU,QWHUQDWLRQDO:HDOWK0DQDJHPHQWDW&UHGLW6XLVVH
First, while there is an intuitive relationship
between asset returns and the business cycle,
higher frequency data (such as purchasing manager
indices) rather than GDP tend to be used by investors to pinpoint the direction of the economic cycle.
GDP tends to be backward-looking, and in many
ways tells us little about the output gap. Second,
ɇQDQFLDOPDUNHWVDOVRKLJKOLJKWDJURZLQJDSSHWLWHIRU
higher frequency and more idiosyncratic data – from
app download statistics to micro level hiring trends
to oil rig counts, there is a growing number of data
items that markets focus on. Some institutions, such
as the Atlanta Federal Reserve, have embraced this
spirit and produce “nowcast” GDP measures that
KDYHJDLQHGDIROORZLQJLQɇQDQFLDOPDUNHWV
If the use of the traditional GDP measure is
on the wane, its appropriateness is also called into
question, and in this report we discuss the main
criticisms of GDP as well as possible alternative
measures. Here, rather than reiterating the
arguments for this, we want to highlight some of the
studies and proprietary databases that the Credit
“It is fair to say that very few
Suisse Research Institute (CSRI) has established,
investors make investment
and that help to highlight other less traditional
decisions on the basis of GDP”
perspectives on the world in which we live and work.
One notable category here is wealth. Most people,
when confronted by a major spending decision, tend
QRWWRUHɈHFWRQ*'3IRUHFDVWVIURPWKHOLNHVRIWKH
International Monetary Fund, but rather on their own
In this respect, one element in the GDP wealth outlook. The CSRI’s Global Wealth Report, now
debate that deserves more attention is the way in in its eighth edition, measures the wealth of the world’s
ZKLFK ɇQDQFLDO PDUNHWV XVH *'3 DV D VRXUFH RI ELOOLRQDGXOWVE\DVVHVVLQJWKHLUɇQDQFLDODQGQRQ
information. It is fair to say that very few investors ɇQDQFLDO PRVWO\ SURSHUW\  ZHDOWK OHVV GHEW ,W KDV
make investment decisions on the basis of GDP. VHYHUDOXVHVLQWKHFRQWH[WRIWKHGHEDWHRQ*'3)LUVW
Indeed, there is no coincident relationship between of all, we can measure wealth inequality with some
stock market returns and GDP (see the Credit accuracy and, in the last edition of the Wealth Report,
6XLVVH ,QYHVWPHQW 5HWXUQV <HDUERRN   we highlighted how wealth inequality is at a historic
)XUWKHU WKH ZD\ LQ ZKLFK ɇQDQFLDO PDUNHWV GLJHVW high. Second, the analysis of the wealth pyramid and of
economic data tells us something about the perceived wealth trends in the emerging world in particular helps to
delineate the rise of the emerging consumer.
GHɇFLHQFLHVRI*'3
The problem with GDP is that it is the measure
through which the economics and policy community communicates with the outside world. Most
international policy institutions continue to lead their
lengthy and detailed policy outlooks with forecasts
of GDP. Media institutions also play this game and
give far greater emphasis to these GDP forecasts
than more arcane analyses of topics like debt. In
turn, analysts and economists are then asked to react to new GDP forecasts. To this end, GDP says
as much about how the policy community interacts
with the civilian world as it does about the analytical models used by economists, and the relevance
of their mathematical underpinnings. So, to some
H[WHQW ZH FDQQRW GR ZLWKRXW *'3 EXW WKDW GRHV
not mean that there are not better or alternative
approaches to measuring economic growth and
well-being.

4 The Future of GDP

Another related perspective is the CSRI’s
(PHUJLQJ &RQVXPHU 6XUYH\ ZKLFK H[DPLQHV WKH
DVSLUDWLRQV VSHQGLQJ LQWHQWLRQV DQG FRQɇGHQFH
of consumers throughout the emerging world.
The survey is based on detailed interviews with
RYHU  FRQVXPHUV DFURVV WKH HLJKW ODUJHVW
emerging economies. Its role is to provide a granular account of one of the component parts of GDP,
consumption, and to track the change in consumption patterns and material aspirations as the level
of GDP rises across emerging nations.

“Another important economic
cohort is women and, again,
the contribution of women to
economies is underestimated”

Three other CSRI reports are worth mentioning in the light of the debate on GDP because
they shed light on underestimated, and arguably
under-researched aspects of the world economy. To
WDNHWZRSURSULHWDU\&65,GDWDEDVHVɇUVWǱWKH&6
)DPLO\  DQG WKH &6 *HQGHU  7KH &6
)DPLO\LVDGDWDEDVHWKDWDQDO\VHVWKHZRUOGǵV
largest family businesses. Family businesses make
up the lion’s share of many economies, though
receive relatively little analytical attention. This is
a pity given that they tend to be more long-term
in their investment horizons, tend to invest more
and take on less debt than non-family companies
and, according to our database, outperform broad
equity markets. Another important economic cohort
is women and, again, the contribution of women to
economies is underestimated. One reason for this
is the lack of good quality gender-relevant data. The
&6 *HQGHU  GDWDEDVH PDNHV VRPH LQURDGV
KHUHH[DPLQLQJWKHFRPSRVLWLRQRIVHQLRUPDQDJHPHQW E\ PHQ DQG ZRPHQ  DFURVV  FRPSDnies, and in particular analyzing the positive contribution that greater female representation makes,
IRUH[DPSOHLQWKHDUHDRIFRUSRUDWHJRYHUQDQFH
)LQDOO\LQZHXQGHUWRRNDUHSRUWRQWKH
success of small countries. Our aim here was to
determine the factors that drove small advanced
economies like Ireland, Switzerland, Sweden and
Singapore to have consistently high levels of GDP
growth. Small open economies are of particular
interest because to a large degree they act as the
canaries in the coal mine of the world economy in
that economic and policy trends tend to show up
in them before they do in larger countries. In that
respect, keeping an eye on GDP and economic trends in small open economies can be more
instructive than a global view.
Our sense is that other perspectives, and the
GDWD WKDW VXSSRUWV WKHP GR H[LVW ,W LV VLPSO\ D
question of bringing these more forcefully into the
PDFURHFRQRPLFVDQGSROLF\GHEDWHȩ

Shutterstock, Cisper
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Measuring the modern economy with
1940s methods
The past few years have seen great interest in how the economy is measured – not what the
statistics say, but rather how they are constructed. This is surprising, perhaps: the technicalities
of economic statistics only occasionally come under the spotlight, but the recent interest has
been sustained. The reason seems to be a growing gap between what the aggregate statistics
say about the economy and the actual experience of many of the people who scrutinize them.
One prominent example of this wedge between published statistics and word on the street is the
well-known “productivity puzzle.”
Professor Diane Coyle, University of Cambridge

The productivity puzzle

Productivity growth, measured either as output
per worker hour or as total factor productivity
accounting for capital input as well, has slowed
substantially in the advanced economies since
DURXQG7KHH[WHQWRIWKHVORZGRZQYDULHV
,Q WKH 8. ODERU SURGXFWLYLW\ KDV ɈDWOLQHG DQG LV
QRZDERXWRQHɇIWKORZHUWKDQLWZRXOGKDYHEHHQ
if the earlier trend had continued. In Canada and
the USA, the pace of growth has slowed, but not
VWRSSHG %XW DOO WKH * HFRQRPLHV KDYH H[SHULenced a slowdown over time.

)LJXUH

Constant price GDP per hour worked, G/ countries; 1997–2015
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Why is this a puzzle? After all, there are
several contributing factors to weaker productivity,
LQFOXGLQJ GHEW RYHUKDQJ IURP WKH ɇQDQFLDO FULVLV
demographic change, and a decreasing intensity
of competition in key sectors. Another prominent
argument, strongly made by Robert Gordon in his
book “The Rise and Fall of American Growth,” is
that the pace of meaningful technological innovation has slowed. He argues that current digital
innovations are trivial, and bear no comparison with
productivity-improving technologies of the past,
including the early stages of computerization.
This argument about technology is debatable,
however, and challenged by the tech industries.
7HOHFRPPXQLFDWLRQV H[SHUWV SRLQW RXW WKDW WKHUH
has been accelerating progress in compression and
VSHHG UHɈHFWHG LQ H[SRQHQWLDO LQFUHDVHV LQ GDWD
usage. A number of technologies such as electric
and autonomous vehicles and associated innovaWLRQVLQEDWWHULHVDQGDUWLɇFLDOLQWHOOLJHQFH $, SRLQW
to rapid growth in commercial applications in the
near future. There have been pick-ups in automation in some sectors of manufacturing and distribution. Applications of AI in the management of
electricity grids and medical diagnostics are being
tested, as are new applications of genetic medicine.
7KLVPLVPDWFKEHWZHHQVWDWLVWLFVDQGH[SHULHQFH
due to innovation is one reason the question about
measurement techniques has come to prominence.
There are others. The conventional approach makes
a sharp distinction between businesses and government, which are deemed productive, and households,
which are not. The growth of the “gig economy,”
(characterized by an increasing prevalence of shortterm contracts or freelance work as opposed to permanent jobs) is eroding that boundary. The failure of conYHQWLRQDOHFRQRPLFVWDWLVWLFVWRUHɈHFWHQYLURQPHQWDO
H[WHUQDOLWLHVDQGUHVRXUFHGHSOHWLRQLVDORQJVWDQGLQJ
critique, but one that has growing salience.
5REHUW$*RUGRQǷ7KH5LVHDQG)DOORI$PHULFDQ
*URZWKǸ3ULQFHWRQ8QLYHUVLW\3UHVV

The stakes are high because of the importance
of the conventional statistics in determining policy.
Central banks set monetary policy according to the
gap between actual and potential Gross Domestic
Product (GDP) – but what if both these sets of statistics are too uncertain to be meaningful? Governments
justify politically contentious policies in terms of likely
contribution to GDP growth. What if what we think we
know about the economy is a chimera?

“Central banks set monetary
policy according to the gap
between actual and potential GDP
– what if both are too uncertain to
be meaningful?”
To understand the issues, and consider how the
measurement of the economy needs to evolve, it is
important to start with why we use the framework in
place today, its strengths, and its long-understood
shortcomings. This sets the stage for understanding
why the shortcomings are increasingly profound and
wide-ranging. Statistics are both a lens for observing the economy – etymologically, the way the state
sees the world – and an instrument shaping the
economy as policymakers, businesses and individuals change their behavior in reaction to the picture
they see through that lens. The lens has become so
distorting that it is time to think about fundamental
change to the statistical framework.

The origins of today’s economic statistics

All economic statistics are devised in a particXODU KLVWRULFDO FRQWH[W DQG WKH\ KDYH FKDQJHG
substantially between different epochs. There are
also long lags between change in the structure of
the economy and the response in the statistical
FRQYHQWLRQV )RU H[DPSOH LQ  DW WKH KHLJKW
RI WKH ,QGXVWULDO 5HYROXWLRQ %ULWDLQǵV RIɇFLDO
annual statistical abstract contained page after page
of detailed agricultural statistics and just a handful
on steam, mines, cotton, rail and coal, although
these leading technological sectors dominated
news and conversation, not to mention literature.
Today’s framework, the System of National
Accounts and associated macroeconomic statistics such as unemployment and consumer price
indices, has its origins in the Depression and World
War II.2 The early research by economists such as
Simon Kuznets in the USA and Colin Clark in the
UK was a response to a political need to understand the scale of the economic catastrophe in the
VWKHUHKDGEHHQYLFLRXVWUDGHF\FOHVEHIRUH
EXWQRQHVLQFHWKHH[WHQVLRQRIWKHIUDQFKLVHWRWKH
majority of working men. After the start of the war,
the imperative was the need to calculate the scale
RIWKHFRQVXPSWLRQVDFULɇFHQHHGHGWRHQDEOHWKH
diversion of enough resources for war production.

2. A fuller account is available in Diane Coyle, “GDP: A Brief
But Affectionate History,” Princeton University Press, 2nd
HGLWLRQ

$SDJHIURPWKH6WDWLVWLFDO$EVWUDFWIRUWKH8QLWHG.LQJGRP IDFVLPLOHHGLWLRQ
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The combination of this urgent need and
Keynes’s new macroeconomic theory decisively
shaped the construction of Gross National (and later
Domestic) Product as the sum of consumer spending, investment spending, government spending
DQG QHW H[SRUWV Ǳ D IRUPXOD ZHOO NQRZQ WR HYHU\
generation of economics students since.
$OWKRXJK ZKDW EHFDPH WRGD\ǵV *'3 GHɇQLWLRQ
was built on the pre-war work, it differs philosophically in an important way. Kuznets and Clark had
DLPHG WR PHDVXUH HFRQRPLF ZHOIDUH .H\QHV DQG
his US counterparts wanted to measure production
DQGVSHQGLQJ,QSDUWLFXODU.X]QHWVǵGHɇQLWLRQZRXOG
have deducted government spending on defense as
a regrettable necessity not contributing to welfare.
This was irrelevant to the wartime measurement
need and would have been a public relations goal
anyway. This wedge between welfare and output
RU H[SHQGLWXUH LV WKH VRXUFH RI PRVW VXEVHTXHQW
critiques of conventional GDP.
$IWHU WKH ZDU WKH QHZ GHɇQLWLRQV ZHUH IRUPDOized into the current framework and established as an
international standard through the United Nations
committee that still oversees statistical norms. The
British economist Richard Stone, a pupil of Keynes
and later a Nobel Prize winner, played a leading role.
The advantage of a standard is the ability to compare
(albeit with caution) different countries’ economies.
7KHGLVDGYDQWDJHLVWKDWFKDQJLQJWKHRIɇFLDOVWDQGDUG
LVDVORZEXVLQHVVWKDWWDNHVXSWR\HDUV
7UDGLWLRQDOFULWLTXHV

Feminists naturally objected, as women were
the main providers of these services. At any rate, the
market for such services is now far larger than the
market for homemade food and clothes, although
statisticians have little appetite for the data collection that would be needed. This issue may become
PRUH VLJQLɇFDQW EHFDXVH RI GLJLWDO WHFKQRORJ\
however, as discussed below.

Ƿ7KHGHɇQLWLRQRI*'3DQGWKH
PHWKRGVIRUFDOFXODWLQJLQɈDWLRQ
and real GDP, have been contested
since the very start”

The environmental critique was another of the
earliest. Although Keynes’s concern had been the
level of national output and associated employment,
the policy target soon became the growth of GDP.
The Cold War involved an economic as well as a
military arms race, as both the USA and USSR
wanted to demonstrate the superior standard of
living of their own citizens. Targets for growth were
set in the founding charter of the Organisation for
Economic Co-operation and Development, the
successor to the body administering US Marshall
Fund aid. Environmentalists were quick to point
out the implications of continual economic growth
set in terms of a target for a measure that omitWHGHQYLURQPHQWDOH[WHUQDOLWLHVVXFKDVSROOXWLRQRU
greenhouse gas emissions, and took no account of
depreciation of the stock of environmental assets,
treating natural resources as free.
$ VLJQLɇFDQW GUDZEDFN RI UHO\LQJ RQ *'3 DV
D JXLGHOLQH LV WKDW LW LV D ɈRZ PHDVXUH ,W PHDsures economic activity in the current time period,
YDOXLQJ LW DW PDUNHW SULFHV WKDW E\ GHɇQLWLRQ RPLW
social costs. There are balance sheets in the
System of National Accounts, but they are incomplete – for instance, the contingent liabilities of
governments are omitted. So too are the stocks
of natural assets, with just a handful of countries
starting to try to measure natural capital stocks. For
that matter, GDP does not distinguish between a
dollar of investment and a dollar of consumption, so
it does not provide any guidance at all on the time
trade-off between growth rates in different periods.
Such concerns have led to many proposed
DOWHUQDWLYHVWR*'3VXFKDVWKH,QGH[RI6XVWDLQable Economic Welfare and the Genuine Progress Indicator.4 However, their strength is also
their weakness. In using market prices to value
real output, GDP has the democratic strength
RIUHɈHFWLQJWKHFKRLFHVSHRSOHDFWXDOO\PDNHLQ

7KH GHɇQLWLRQ RI *'3 DQG WKH PHWKRGV IRU FDOFXODWLQJ LQɈDWLRQ DQG UHDO *'3 KDYH EHHQ FRQWHVWHG
since the very start. The treatment of both government activity and household work were hotly debated
in the early years, in discussions of the “production
boundary,” or in other words the line between what
is and is not counted in GDP. Simon Kuznets argued
that, although some government spending such as
education or health spending amounted to collective
rather than individual consumption, much of it should
be counted as intermediate spending and netted
RII WKH *'3 WRWDO )RU H[DPSOH FRXUWV WR HQIRUFH
FRQWUDFWV DUH DQ LQSXW WKDW ɇUPV PXVW KDYH WR GR
business, like raw materials. As GDP counts added
value, these costs should all be netted off the total to
avoid double counting (a different aggregate, Gross
Output, measures all activity including the production
of intermediate goods). The distinction proved too
FRPSOH[IRUVWDWLVWLFLDQVDQGGLGQRWVLWQHDWO\ZLWK
Keynes’s equation.
There was also much debate about “household
production,” i.e. goods and services produced in the
home. The decision was made to count production
of goods such as food and clothing as people could
choose whether to consume or produce these themselves, or trade them in the market. Services such as
FOHDQLQJDQGFKLOGFDUHZHUHH[FOXGHGWKHDUJXPHQW
being that the market for these was minimal, and it 4. See “Measuring Progress? A Review of ‘Adjusted’
Measures of Economic Welfare in Europe,” by Tim Jackson
ZRXOGEHWRRGLIɇFXOWWRFROOHFWWKHVWDWLVWLFV
and Nat McBride, CES Working Paper, University of
KWWSVZZZEHDJRYIDTLQGH[FIP"IDTBLG 
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Figure 2

Price per unit of computing SRZHU 86'

US GDP per capita & GPI per capita, USD 2000, 1950–2004
(

Manual

%XUURXJKV

(
(
(
(
(

Abacus (novice)

(
(

EDSAC

Thomas arithmometer

(

,%0

(
(

IBM PC

(
(

Dell XPS

(
(
(


'HOO3:

















6RXUFH1RUGKDXV&RVWSHUFRPSXWDWLRQSHUVHFRQGGHIODWHGE\SULFHLQGH[IRU*'3LQSULFHV/RJVFDOH

their behavior. All the alternative indices make ad
hoc assumptions about how to weight different
FRPSRQHQWVWRJHWKHUWRFRQVWUXFWDVLQJOHLQGH[
Devised by environmentalists, these put such a
KHDY\ ZHLJKW RQ HQYLURQPHQWDO H[WHUQDOLWLHV DQG
resource use that they show there has been
QR HFRQRPLF SURJUHVV VLQFH WKH V 7KLV LV
XQUHDVRQDEOH LI \RX WKLQN DERXW WKH VLJQLɇFDQW
improvements since then in ultimate indicators
such as health, longevity, infant mortality, and
quality of life for most people in the OECD economies. So how to account for the environment in
a rigorous way is a puzzle yet to be solved.

7KHUH DUH PDQ\ H[DPSOHV RI QHZ JRRGV
FUHDWLQJ VLJQLɇFDQW ǷFRQVXPHU VXUSOXVǸ DV WKLV
H[FHVV RI YDOXH RYHU PDUNHW SULFH LV NQRZQ ,WV
RPLVVLRQ RQ WKH SRVLWLYH VLGH H[SODLQV ZK\ WKH
indices described above, subtracting environmental costs, seem so odd. Economists have tried to
FDOFXODWH ǷWUXHǸ SULFHV IRU VRPH VLJQLɇFDQW LQQRYDWLRQV RYHU ORQJ SHULRGV )RU H[DPSOH :LOOLDP
Nordhaus has constructed indices for lighting and
for computation. These calculate the unit costs of
physical output such as lumens or computations per
second and, not surprisingly, their pace of decline is
UDGLFDOO\IDVWHUWKDQWKHSDFHUHFRUGHGLQRIɇFLDO*'3
SULFHGHɈDWRUV6WDWLVWLFLDQVPDNHDGMXVWPHQWVQRZ
for technology-driven quality changes in some key
products such as televisions and computers,
“How to account for the environcalculating prices in terms of underlying physical
ment in a rigorous way is a puzzle
characteristics such as processing speed, screen
yet to be solved”
resolution and so on. However, during periods of
rapid technological change – and changes in a
broader range of goods and services building on the
7KHH[LVWHQFHRIVXFKLPSURYHPHQWVOHDGVRQWR technologies – there is bound to be a large innovaanother basic shortcoming in GDP, however. That is WLRQIDFWRUDIIHFWLQJWKHRIɇFLDOVWDWLVWLFV7KLVLVDNH\
its inability to measure the economic welfare or well- question to be addressed at the moment, particularly
EHLQJEHQHɇWVRIWHFKQRORJLFDOLQQRYDWLRQV7KHYDOXH in light of the productivity puzzle.
people place on a new product or service is almost
always far higher than the price they have to pay when Digital disruption of statistics
it is commercialized and available in the market. GDP Digital technologies are manifestations of a “General
is calculated using the market price. To see this, con- Purpose Technology,” computation power driven by
sider the fact that Nathan Mayer Rothschild, thought Moore’s Law, and resulting in a cluster of informato be the richest person in the world at the time, died in tion and communication technologies (ICTs). These
RIDQLQIHFWHGWRRWKDEVFHVVEHFDXVHDQWLELRWLFV 1RUGKDXV:  Ƿ7ZR&HQWXULHVRI3URGXFWLYLW\
had not been invented. What might he have paid for a Growth in Computing,” The Journal of Economic History,
GRVHWKDWZRXOGFRVWGROODUVWRGD\"
  GRL6
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Shutterstock, Iaremenko Sergii

include the internet and web, wireless communication networks, devices from supercomputers to
smartphones, AI and robotics. Digital technology
KDVDOVRHQDEOHGDGYDQFHVLQRWKHUɇHOGVDSDUWIURP
information and communication technology thanks
to cheap and large-scale computational power, such
as genetics. General Purpose Technologies (such as
SULQWLQJRUVWHDPDQGHOHFWULFLW\ ɇUVWKDYHDQLPSDFW
LQ WKHLU VSHFLɇF VHFWRUV EXW VXEVHTXHQWO\ SHUYDGH
the whole economy. This can be a process with long
and variable lags.
The economic historian Paul David showed that it
WRRNǱ\HDUVIURPWKHLQLWLDOLQQRYDWLRQVIRUWKH
productivity effects of electricity to appear because
so much complementary investment and organizational or social change was needed. 7KH GLIɇFXOW\
in measuring innovation means profound technological changes also have surprisingly little effect on
measured GDP. Nicholas Crafts has shown that
the impact of steam on measured labor productivity
JURZWKLQWKH8.ZDVD\HDUDWLWVSHDNǱOHVV
than a quarter of the estimated impact of ICTs on
86SURGXFWLYLW\LQWKHPLGV\HWQRERG\ZRXOG
GRXEW WKH VLJQLɇFDQW HFRQRPLF DQG VRFLDO FRQVHquences of the steam revolution.7
:KHQGLJLWDOWHFKQRORJLHVɇUVWEHFDPHZLGHVSUHDG HQRXJK WR EH QRWLFHG LQ WKH V WKH
absence of any productivity impact was widely
'DYLG3$Ƿ7KH'\QDPRDQGWKH&RPSXWHU$Q+LVWRULFDO3HUVSHFWLYHRQWKH0RGHUQ3URGXFWLYLW\3DUDGR[Ǹ
$PHULFDQ(FRQRPLF5HYLHZ  Ǳ
&UDIWV1  Ƿ7KHFRQWULEXWLRQRIQHZWHFKQRORJ\WR
economic growth: Lessons from economic history,” Revista
'H+LVWRULD(FRQRPLFD-RXUQDORI,EHULDQDQG/DWLQ$PHULFDQ(FRQRPLF+LVWRU\  ǱGRL
6
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commented on. Robert Solow famously remarked,
“You can see the computer age everywhere but in
the productivity statistics.”7KLVSDUDGR[VHHPHG
WR EH UHVROYHG E\ WKH V EXW WKH DFFHOHUDtion in productivity growth then has evaporated.
Yet digital technology is far more pervasive now
WKDQLWZDV\HDUVDJR$PDMRULW\RISHRSOHLQ
many countries are able to be online constantly
thanks to broadband and smartphones. Chips are
embedded in a growing number of products.
(FRPPHUFH LV H[SDQGLQJ 3URGXFWV VXFK DV
PXVLFDQGɇOPVDUHGHPDWHULDOL]LQJ

“You can see the computer age
everywhere but in the productivity
statistics” – Robert Solow

Work patterns are changing substantially,
with much more work mediated through digital
platforms. Automation is spreading to some
routine service sector activities such as legal search,
company reporting, and medical diagnosis. Yet –
MXVW DV RIɇFLDO VWDWLVWLFV SDLQWHG D UXUDO SLFWXUH RI
DUDSLGO\LQGXVWULDOL]LQJHFRQRP\LQǱOLWWOHRI
WKLVGLJLWDOGLVUXSWLRQVHHPVWREHFDSWXUHGLQRIɇFLDO
statistics now. There are multiple ways digital technology is disrupting the statistics. The table at the
end of this article provides a typology attempting to
capture these. To start with the production boundary, it is clear that more productive activity is now
5REHUW6RORZ1HZ<RUN5HYLHZRI%RRNV-XO\

ȩ

Statisticians would agree it is worth keeping an
eye on the scale of these activities, but argue that
they do not pose any substantive problems for the
GHɇQLWLRQ RI *'3 7KLV PLJKW EH FRPSODFHQW DV
WKH FXUUHQW GHɇQLWLRQV GHVLJQDWH KRXVHKROGV WR EH
non-productive. If instead we are seeing the start
RI D VRFLDO WUHQG DZD\ IURP IRUPDO GHɇQHG ZRUN
IRU VWDEOH GRPLFLOHG ɇUPV WKH H[LVWLQJ SURGXFWLRQ
boundary will – like national boundaries for economic
activity – become inherently blurred. In terms of scale,
however, digitally driven substitutions within GDP are
SUREDEO\PRUHVLJQLɇFDQW$VWKHWDEOHDWWKHHQGRI
this chapter suggests, there are many of these.
One substantial set of problems relates to the
borderless and intangible nature of digital activity.
As noted, consumers are increasingly using overseas platforms and e-commerce vendors. These
may themselves locate different activities in different
places – research & development, servers, payments, sales and marketing, support – as well as
sourcing supplies and serving customers in many
countries. It is also absolutely unclear how to
attribute value in digital-value chains to different
territories or indeed what happens in current
statistics. “Factoryless production,” whereby all
production is outsourced overseas, has become


















































ȩ

Digital intermediation, whereby people no
longer visit high street intermediaries such as
travel agents, banks or insurance brokers, but
interact with alternative online intermediaries.
They use their home devices and broadband
and some of their own time, but save time
compared with the past, have more choice and
the ability to customize, and probably pay lower prices. Some of the new intermediaries are
EDVHG RYHUVHDV 7KLV KDV EHHQ DQ H[WHQVLYH
substitution of digital for traditional services.
The “sharing economy” involves the use of
household assets such as a room or a car, or
human capital skills, to earn income. Participants
also provide labor – such as cleaning the room
or driving. In principle, this activity should be
FDSWXUHGLQH[LVWLQJVWDWLVWLFVEXWKDVQRWEHHQ
sampled. Nor have the lower prices consumHUV SD\ IRU DFFRPPRGDWLRQ RU WD[L ULGHV EHHQ
included in price indices.
Home production of digital goods ranges from
Wikipedia entries, personal blogs and videos to
innovative medical services and open source
software and computer services. These will all
WRVRPHH[WHQWKDYHVXEVWLWXWHGIRUPDUNHWHG
products, yet the zero price paid for them is
not captured in price indices and therefore in
real GDP.

,PSOLHG*9$GHɈDWRU7HOHFRPPXQLFDWLRQV  



ȩ

)LJXUH

*9$ *URVV9DOXH$GGHG
Source: ONS

Figure 4

Data usage
Data usage (PB)

taking place inside households, but – as alluded to
DERYHǱLVQRWEHLQJFRXQWHGLQRIɇFLDO*'3 There
DUHWKUHHVLJQLɇFDQWFDWHJRULHV
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Mobile data (PB)

3% SHWDE\WH SHWDE\WHLVHTXDOWRWHUDE\WHV
Source: Ofcom

)RUPRUHGHWDLORQWKHVHSRLQWVVHH'LDQH&R\OH
“Do it Yourself Digital: The Production Boundary and the
3URGXFWLYLW\3X]]OHǸ(6&R('LVFXVVLRQ3DSHUǱ
KWWSVZZZHVFRHDFXNZSFRQWHQWXSORDGV
(6&R('3ǱSGI
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2017 projections for GDP based on market interest rate expectations

Percentage increases in output on a year earlier
Bank estimates of past growth



Projection
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The most important category of issues, certainly
in terms of scale and implications for GDP, relates
to calculating price indices and therefore real GDP.
(YHQLIZHZHUHFRQɇGHQWDERXWWKHPHDVXUHPHQWRI
GDP in nominal dollar or euro terms, this would be a
VLJQLɇFDQWFKDOOHQJH7KHZRUNVWDWLVWLFLDQVFXUUHQWO\
do to adjust for innovation and the improving quality
of certain ICT-related goods is small in scope. The
effects of digital technology are far wider. The
biggest challenges are likely to prove to be:
ȩ
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ONS data
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ȩ
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ȩ

6RXUFH%DQNRI(QJODQG,QIODWLRQ5HSRUW$XJXVW

FRPPRQSODFHIRULQVWDQFHSUDFWLFHGE\RIWKH
electronic components manufacturers in the S&P
LQGH[LQWKH86$ LQSKDUPDFHXWLFDOVDQG
LQWR\VDQGDSSDUHO  Conventional statistics
for imports of certain goods such as smartphone
handsets or washing machines already do not net off
WKHYDOXHRIH[SRUWHGSK\VLFDOFRPSRQHQWV DOWKRXJK
a relatively new database is beginning to collect this
value-added data). Still less do they account for
the intangible value of the research & development
H[SRUWHGLQWKHGHVLJQRIWKHSURGXFWVǱZKLFKDIWHU
all might be embedded in an intra-company email of
blueprints.

“There are problems related to
the measurement of intangibles,
or rather the lack of it”

There are problems related to the measurement
of intangibles, or rather the lack of it. A big issue is
the value of databases, not formally measured at all.
Companies clearly believe their data to be valuable.
Statisticians sometimes argue it nevertheless depreciates so quickly that their failure to measure it is not too
serious. But many data-intensive companies disagree,
and attribute high option value to data. The fact that
GDWDɈRZVDUHJURZLQJVRTXLFNO\VXSSRUWVWKHLUYLHZ
.%D\DUG'%\UQH'6PLWKǷ7KH6FRSHRI)DFWRU\OHVV
3URGXFWLRQLQWKH8QLWHG6WDWHVǸKWWSZZZXSMRKQRUJ
0(*SDSHUVED\E\UVPLSGI
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ȩ

New goods: conventional price indices bring
in new goods as a new item rather than an
LPSURYHG DQGRU FKHDSHU YHUVLRQ RI DQ ROG
item. Thus generic pharmaceuticals are not
counted as cheaper versions of their branded
predecessors. This (well-known) bias is potentially large when there are many new goods:
music streams or downloads rather than CDs,
Airbnb rooms not hotel prices.
Zero prices are not included at all, such as free
news online rather than newspapers, or free
software or games.
A large category of zero prices for digital
products in place of non-zero prices for physical
products has been created by smartphones and
apps. Many people no longer purchase: cameras,
diaries, radios, maps, calculators, watches, voice
recorders, GPS devices, guidebooks, and so on.
%XQGOHG SULFHV DUH IRU WKH PRVW SDUW H[FOXGed, whereas bundling has become a common
business strategy, especially in sectors such as
communications and entertainment.

Of course, not everything that appears to be free
LV IUHH EXW WKH XVXDO SD\PHQW LQ WKH IRUP RI SHUsonal data) is not captured in the statistics either, nor
the imputed value of the associated advertising. At
present, it is simply not known how big a difference any
RIWKHVHHIIHFWVPLJKWPDNHWRWKH*'3GHɈDWRUDQG
the calculation of real GDP, but, even if each of them
is small, their scope is broad. When the US Boskin
Commission considered the problem innovation posed
IRUPHDVXUHPHQWRIWKH&RQVXPHU3ULFH,QGH[LQWKH
HDUO\VLWFRQFOXGHGWKDWPHDVXUHGLQɈDWLRQZDV
DERXW  D \HDU DERYH ǷWUXHǸ LQɈDWLRQ This led
statisticians to start to quality-adjust some prices and
was also followed by a move to “chain linking” or, in
other words, updating the basket of goods used to
FDOFXODWH *'3 HYHU\ \HDU LQVWHDG RI HYHU\ ɇYH
years, to better capture the rapid pace of innovation.
However, this spreads the new-goods problem over
time rather than eliminating it.
One way to appreciate the potential scale is to
consider mobile telecommunications charges. This
accounts for a reasonable proportion of the price
RI WHOHFRPPXQLFDWLRQV RXWSXW  LQ WKH 8. IRU
H[DPSOH  7KH RIɇFLDO FRPPXQLFDWLRQV SULFH LQGH[
varies between countries and indeed will depend on
GLIIHUHQFHVVXFKDVWKHH[WHQWRIFRPSHWLWLRQLQPRELOH
PDUNHWVRUWKHH[WHQWRIEXQGOLQJRIPRELOHZLWKRWKHU
VHUYLFHV,QWKH8.WKLVLQGH[GHFOLQHGPRGHVWO\IURP
WRDQGKDVVLQFHEHHQDSSUR[LPDWHO\ɈDW
KWWSVZZZVVDJRYKLVWRU\UHSRUWVERVNLQUSWKWPO

Yet, over that period, there have been massive
improvements in engineering, such as the bit rate
DFKLHYHG RQ D VLQJOH LQVWDOOHG ɇEHU $OWKRXJK ZH GR
not know how much value consumers attribute to each
bit (and this is a disadvantage with hedonic adjustment
based on physical characteristics), the price reduction
is manifest in the dramatic increase in data usage.
Work in progress to calculate an alternative commuQLFDWLRQVVHUYLFHVSULFHLQGH[LVOLNHO\WRVKRZDVWHHS
GHFOLQHUDWKHUWKDQDQDOPRVWɈDWSULFH
,I WKLV UHDVRQLQJ LV FRUUHFW DQG ǷWUXHǸ LQɈDtion thanks to digital innovation is far lower than
PHDVXUHGLQɈDWLRQWKHUHDUHVRPHVLJQLɇFDQWLPSOLcations. One is that the path of real GDP, and therefore the economic narratives built on it, will have to
change. The conundrum of setting monetary policy in
an economy characterized by major structural change
will be still more troubling. The distributional implicaWLRQVFRXOGEHVLJQLɇFDQWWRRDOPRVWHYHU\ERG\KDV
a smartphone, but for people on low incomes, the
services and goods that can be accessed online are
less important proportionally than the basics of food,
clothing and shelter.
The way forward

This discussion will have made clear that GDP is
not a natural object, but a social construct. It has
come to be regarded as the ultimate measure of an
5+H\VDQG*$ZDQRǷ0HDVXULQJ2XWSXWLQWKH,QIRUPDWLRQDQG7HOHFRPPXQLFDWLRQ,QGXVWULHVǸ2IɇFHIRU1DWLRQDO
6WDWLVWLFVKWWSZZZXSMRKQRUJ0(*SDSHUVED\E\UVPLSGIDOVR0$EGLUDKPDQ'&R\OH5+H\VDQG:6WHZDUW
“A Comparison of Demand Side and Supply Side Approaches
WR'HɈDWLQJ7HOHFRPV6HUYLFHV2XWSXWǸLQSURJUHVV

economy’s success or failure. Countries compare
their levels and growth rates of GDP in international
OHDJXHWDEOHVDQGSROLFLHVDUHMXVWLɇHGLQWHUPVRI
how many billions or percentage points they might
add. This single-minded focus on one number has
always been more than it could bear, given how
XQFHUWDLQ WKH ɇJXUH LV DW WKH EHVW RI WLPHV GXH
to data collection challenges, sampling error in
VXUYH\V VHDVRQDO DGMXVWPHQW DQG RWKHU FRPSOH[LWLHV2IWHQSHRSOHGRQRWUHDOL]HWKHH[WHQWRIWKH
XQFHUWDLQW\DVIHZVWDWLVWLFDORIɇFHVRURWKHUXVHUV
indicate the margins of error.

“GDP is not a natural object, but a
social construct”

2QHH[FHSWLRQLVWKH%DQNRI(QJODQGZKRVH
quarterly “fan charts” showing the probabilities its
forecasters attach to different growth outcomes,
indicate the past as well as the future. For instance,
WKH%DQNLVFHUWDLQWKDW8.*'3JURZWKLQWKH
UHFHQWSDVWKDVEHHQEHWZHHQDQGD\HDU
which is a huge margin.
Nevertheless, GDP has real strengths, above all
that, in using market prices to value outputs, it makes
H[SOLFLWWKHZHLJKWVSODFHGRQGLIIHUHQWDFWLYLWLHVLQWKH
economy. It can be adjusted to take account of the
different leisure choices made in different countries,

Shutterstock, Arkhipov Aleksey
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and for income distribution considerations. It would
be straightforward in principle to take account of the
depreciation of natural capital or other assets not
currently included in the national accounts. It is also
still essential for macroeconomic policy: in thick fog,
some light is better than none. For such purposes,
GDP serves us reasonably well.
However, a growing number of researchers, as
well as technologists and business people aware
of the scope and pace of digitally driven change,
EHOLHYHWKHUHZLOOQHHGWREHDVLJQLɇFDQWFKDQJHLQWKH
statistical framework for measuring the modern
economy. There is an active research program
under way, engaging economists and statisticians
from many countries. The change may be slow,
and not only because the UN process is rather
EXUHDXFUDWLF 7KH FRQFHSWXDO LVVXHV DUH GLIɇFXOW
Collecting new statistics is costly, and the whole
LQIUDVWUXFWXUH IRU FROOHFWLQJ H[LVWLQJ RQHV QHHGV
to remain in place for the time being. New data
sources and techniques will become available,
but the process of developing these is still in its
early days – again, there is an active research
program. Standards also have a strong magnetic force: nobody wants to change until everybody
changes. Statisticians, reporters, policymakers and
WKHSXEOLFDUHDOOORFNHGLQWRWKHH[LVWLQJVWDQGDUG

“The most obvious kinds of change
happening in people’s lives now are
QRWUHɈHFWHGDQ\ZKHUHLQRIɇFLDO
statistics”
Still, it is possible to see what needs to be done
and the outlines of a future statistical framework. It
will be important to collect more descriptive statistics on all the digital changes, including cross-border
ɈRZV LQWDQJLEOH DVVHWV DQG GDWD ɈRZV 7KH PRVW
obvious kinds of change happening in people’s lives
QRZDUHQRWUHɈHFWHGDQ\ZKHUHLQRIɇFLDOVWDWLVWLFV
Given budget constraints on statistical agencies,
this will almost certainly involve online data sources
and big data techniques. There are some private
LQLWLDWLYHVXQGHUZD\DQGRIɇFLDOVWDWLVWLFDODJHQFLHV
are starting to follow suit.
7KHUHLVGLIɇFXOWFRQFHSWXDODQGGDWDFROOHFWLRQ
work to be done in thinking about cross-border
activity. This is rather urgent at a time when trade
has become much more prominent in policy
GHEDWHV WKDQNV WR %UH[LW EXW PRUH EURDGO\ WR
the rise of nationalism in trade policy. If the US
WUDGHGHɇFLWZLWK&KLQDWXUQVRXWWREHDVWDWLVWLFDO
artefact, the sooner we understand what is hapSHQLQJWKHEHWWHU+RZWRWUDFNDQ\ɈRZVLQWHUQDO
&KDUOHV,-RQHVDQG3HWHU-.OHQRZǷ%H\RQG
GDP? Welfare across Countries and Time,” American EcoQRPLF5HYLHZ  Ǳ$OVR'DOH:-RUJHQVRQ
“Within and Beyond GDP: Progress in Economic Measurement,” forthcoming.
14 The Future of GDP

to multinationals, including intangible assets and
data, is not obvious. Nor is it obvious how to map
WKH H[WHQVLYH PXOWLQDWLRQDO DFWLYLW\ RQWR D QDWLRQDO
statistical framework.
The most important conceptual shift will be to
move from a framework centered on short-term
ɈRZVWRDQDVVHWEDVHGIUDPHZRUNWKDWHQDEOHVWKH
measurement of sustainable economic activity, or,
in other words, the use of resources today without
depleting capital and the possibilities for tomorrow.
The most urgent task here is to develop measures
of natural capital and appropriate depreciation rates,
and this has barely started. Nor is it straightforward
to calculate the rates at which renewable assets
need to be restored to keep the stock constant or
increasing. But that makes the need to start all the
more pressing. The statistics enabling other parts of
the national balance sheet to be put into place are
more often available, but another important gap is
WKHIXOOSXEOLFVHFWRUɇQDQFLDOEDODQFHVKHHW3ROLF\
arguments about the need or not for “austerity” will
not be settled without this long-run perspective.

“Economic growth is more than
important – it is a moral imperative”

Keynes famously said, “In the long run, we are
all dead.” He was arguing that the urgency of the
moment meant it was no time to worry about the
ORQJUXQLPSOLFDWLRQVRIGHɇFLWVSHQGLQJ.H\QHVǵV
long run has come, and along with it the bills for
living for the day and not worrying about the future.
Economic growth is more than important – it is a
moral imperative. Growth is driven by innovations
that ultimately improve and lengthen people’s lives
and well-being, reduce infant mortality, and create
IXOɇOOLQJZRUNIRUPRUHSHRSOH$JURZLQJHFRQRP\
is one where people have a sense of possibility
for the future, of hope. However, the increase in
*'3 DVGHɇQHGQRZ WKLV\HDURUWKLVTXDUWHULV
a narrow measure of what matters for people’s
economic welfare. The statistical framework of
the future will need to measure prosperity and
potential prosperity over a longer horizon, to
capture people’s access to resources that will
enable them to live the kind of life they want to
lead. This will take some time. Developing the
current System of National Accounts and
PHWKRGV IRU PHDVXULQJ *'3 WRRN VRPH Ǳ
\HDUV1RZWKRXJKMXVWDVLQWKHVLWLVZLGHO\
understood that the gap between the character of
WKHHFRQRP\LQDQGWKHVWDWLVWLFVZHXVHWR
describe it has broadened so much that the
VWDWLVWLFDO IUDPHZRUN HVWDEOLVKHG DURXQG 
years ago is no longer an adequate measure of
HFRQRPLFSURJUHVVȩ

7DEOH

Scope of digital changes raising measurement issues
I Activities in the Household Satellite Account (HHSA) – substitution across the production boundary
DIY digital intermediation

6XEVWLWXWHVIRU VRPHHOHPHQWVRI PDUNHWLQWHUPHGLDWLRQQHZPRGHOVRILQWHUPHGLDULHV WKHLUORFDWLRQ
use of household capital. Should be treated symmetrically with owner-occupier housing services if of sufficient scale?

Sharing economy

'DWDFROOHFWLRQXVHRIKRXVHKROGFDSLWDO,IPDUNHWHGLQSULQFLSOHLQ*'3LIQRWLQ++6$

Voluntary household production of digital
products

6XEVWLWXWHVIRUPDUNHWHGRXWSXWVKRXOGEHLQFOXGHGZLWKLQSURGXFWLRQERXQGDU\"
Measurement of household capital and resultant capital services.

II Activities in GDP – affected by digital business models
Sampling

3ULFHVRIGLJLWDOHTXLYDOHQWJRRGVRXWOHWVXEVWLWXWLRQELDV

Composition effects

Shift in industry composition especially to hard-to-measure sectors.

Intangibles

+DUGWRPHDVXUHLQFUHDVLQJO\LQFOXGHGLQLQYHVWPHQWVWDWLVWLFVFRQVLGHULQYHVWPHQWLQGDWDEDVHV"

Digitization

5HGXFLQJVDOHVRIVRPHPDUNHWHGSURGXFWVPDQ\RIWKHVHDUH]HURSULFHJRRGV
5HGXFHGIL[HGLQYHVWPHQWLQFRPPHUFLDOSURSHUW\ KLJKHUVDOHVEULFNVUDWLRJUHDWHUSURGXFWLYLW\RIEULFN
services).
Cloud computing.

Second-hand goods

1HWVRXWRI+RXVHKROG)LQDO&RQVXPSWLRQ([SHQGLWXUH ++)&( DSDUWIURPGHDOHUǵVPDUJLQEXWPD\EH
substituting for some new purchases.

Ad-funded free goods

Same in principle as commercial TV, bigger in scale.
Deduct an imputation for cost of watching ads?
Substitution between ad-funded vs. subscription vs. purchase to own consumption.

Cross-border effects

Substitution between different national GDP totals as consumers switch to overseas intermediaries – data
collection issues.
Attribution of value added in digital value chains.

,,,$FWLYLWLHVLQ*'3ǱTXDOLW\FKDQJHVDQGSULFHUHDOVSOLW
ICT hardware

Sector is small, no acceleration.
6PDUWSKRQHVKHGRQLFDOO\DGMXVWHGIRUVRPHIHDWXUHVEXWQRWIRUYDVWH[SDQVLRQRIFDSDELOLWLHV
Other price strategies.

ICT services

Not hedonically adjusted, but there has been significant scope and quality change.
Free goods e.g. operating systems.

New goods

Old problem:
D/RZHUSULFHVIURPQHZEXVLQHVVPRGHOVHJKRWHOSULFHV $LUEQE
E1HZGLJLWDOJRRGV LVDGRZQORDGDQHZSURGXFWRUDEHWWHU&'" 
F3ULFHVRIEXQGOHGSURGXFWV
d. Boundary between consumer surplus and quality change, i.e. when does it make sense to try to measure
value at the margin?
H'LVWLQJXLVKLQJUHDO SK\VLFDO IURPUHDO FRQVWDQWH[FKDQJHYDOXH DQGLPSDFWRIFKDLQZHLJKWLQJ"

6RXUFH'LDQH&R\OHǷ'R,W<RXUVHOI'LJLWDO7KH3URGXFWLRQ%RXQGDU\DQGWKH3URGXFWLYLW\3X]]OHǸ(6&R('LVFXVVLRQ3DSHUǱKWWSVZZZHVFRHDFXNZSFRQWHQW
XSORDGV(6&R('3SGI
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6KXWWHUVWRFN$QWRQB,YDQRY

Main challenges to GDP
Ƿ&KLQDEHFDPHWKHZRUOGǵVODUJHVWHFRQRP\LQǸǷ8.*'3JUHZE\LQWKHɇUVWTXDUWHU
RIǸǷ,QWKH(XUR]RQHLQɈDWLRQDVPHDVXUHGE\WKH+DUPRQL]HG,QGH[RI&RQVXPHU3ULFHV
was up 1.4% in March 2018 compared to the previous March.” Any scanner of websites that
cover business news can read statements like these on any day of the week. Each statement
relies on modern economic statistics using the System of National Accounts (SNA) as their basis.
7KLV FKDSWHU EULHɈ\ RXWOLQHV KRZ WKH 61$ FDPH WR KDYH VXFK D SRZHUIXO LI EDFNJURXQG  UROH
Further, it discusses some of the many criticisms leveled at the SNA, and particularly at Gross
'RPHVWLF 3URGXFW LWV FHQWHUSLHFH 7KHVH FULWLFLVPV IDOO LQWR WZR JURXSV 7KH ɇUVW JURXS UDLVHV
doubts about how accurately GDP is measured. The second is more about the relevance of GDP
(and the SNA) as a guide to policy. Even if GDP is measured accurately, is it measuring anything
which thoughtful people should be interested in?
Nicholas Oulton, member of the Centre for Macroeconomics at the London School of Economics
GDP and the SNA: A brief history

How did Kuznets reach his dramatic conclusion?
$IWHUDOOLQKHRQO\KDGGDWDIRUFRXQWULHV
Simon Kuznets was one of the founders of nationand these data only stretched back in most cases
al income accounting (he was awarded the Nobel
IRUDERXW\HDUV+HKDGQRGDWDIRUDQ\FRXQWU\
3UL]HLQ(FRQRPLFVLQ ,QKHSXEOLVKHG
before the industrial revolution. The answer is that he
a study that revealed perhaps the most important
HPSOR\HGDWKRXJKWH[SHULPHQW+HWRRNWKHJURZWK
HPSLULFDOɇQGLQJLQWKHZKROHRIHFRQRPLFV .X]QHWV
rates of GDP per capita, which he had measured in his

  His discovery was that economic growth,
VDPSOHRIFRXQWULHV PRVWO\LQWKHUDQJHRIǱ
i.e. the growth rate of GDP per capita, was much
per year), and then asked the question: suppose
higher after the industrial revolution than it had been
these growth rates had prevailed in earlier centuries,
at any earlier time. So the countries fortunate enough
KRZORZZRXOGWKHVWDQGDUGRIOLYLQJKDYHEHHQ
to have passed through the industrial revolution
RU\HDUVDJR"+HFDOFXODWHGWKDWWKHVWDQGDUG
H[SHULHQFHG D GUDPDWLF DFFHOHUDWLRQ LQ HFRQRPLF
of living would have been so low that no-one could
growth and (eventually) in living standards.
have survived. But if they could not have survived,
then we would not be around to do these calculations today. Therefore, growth rates must have been
lower before the industrial revolution than after it.
“The advent of great inventions
One can easily convince oneself of Kuznets’ point
does not necessarily lead to faster
by calculating what sum would grow to say USD
growth of per capita GDP on a
 URXJKO\ HTXDO WR WKH :RUOG %DQNǵV JOREal poverty standard for annual income today) if
sustained basis”
FRPSRXQGHGDWRYHU\HDUV7KHDQVZHULV
86'OHVVWKDQDGROODUDGD\&RPSRXQGLQJRYHU
\HDUVWKHDQVZHULVOHVVWKDQVHYHQGROODUVD\HDU
The industrial revolution therefore marks a new
Clearly, these income levels are impossible. Kuznets’
epoch in human history. To non-economists, the
conclusions have subsequently been amply
industrial revolution is usually characterized by the great
FRQɇUPHG E\ GLUHFW HVWLPDWHV RI LQFRPH OHYHOV
inventions accompanying it, such as steam power and
and growth rates in pre-modern economies (e.g.
railways. But the advent of great inventions does not
%URDGEHUU\HWDO  IRU%ULWDLQ 
necessarily lead to faster growth of per capita GDP
RQDVXVWDLQHGEDVLV)RUDFRXQWHUH[DPSOHFRQVLGHU
Uses of GDP
WKHWKDQGWKFHQWXULHVLQ(XURSHZKLFKVDZWKH
invention of printing and improvements in shipbuild- During World War II, pioneering estimates of GDP
ing and navigation such as the magnetic compass, were used by the UK and US governments for
which in turn led to the conquest and settlement of planning the war. Estimates of GDP in current
the Americas. But we now know that these great SULFHV VXIɇFHG IRU WKLV SXUSRVH VLQFH WKH PDLQ
discoveries did not lead to an appreciable increase in question was how much could be spent on the armed
IRUFHV ZLWKRXW UHGXFLQJ KRXVHKROG H[SHQGLWXUH WR
the European growth rate.
an unacceptable level. After the end of World War
+HGHYHORSHGWKHDUJXPHQWIXUWKHULQ.X]QHWV  
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II, the national income accounting revolution spread
rapidly across the world. The United Nations, under
the guidance of other pioneers like Richard Stone
DZDUGHG WKH 1REHO 3UL]H LQ (FRQRPLFV LQ  
took up the challenge of producing an internationalO\DFFHSWHG6\VWHPRI1DWLRQDO$FFRXQWV7KHɇUVW
YHUVLRQ DOO RI  SDJHV ORQJ DSSHDUHG LQ 
6XEVHTXHQWYHUVLRQVKDYHDSSHDUHGLQ
DQG  DQG IXUWKHU XSGDWHV DUH SODQQHG 7KH
ODWHVW YHUVLRQ (XURSHDQ &RPPLVVLRQ HW DO  
KDV JURZQ WR  SDJHV )RU D WLPH WKH 6RYLHW
Union employed and enforced a rival system on
its satellites, the Material Product System (MPS),
EDVHGRQ0DU[LVWSULQFLSOHV7KHGLVDSSHDUDQFHRI
the Soviet Union has meant the disappearance of
the MPS too, even in countries run by communist
parties like China.
The post-war development of the SNA met the
needs of Keynesian macroeconomic management,
support for which was spreading rapidly. For this
purpose, GDP is necessary in constant as well as
current prices. Quarterly as well as annual estimates
of GDP started to appear. Keynesian notions of
macroeconomic management are now less popular
than they once were, but central banks with a remit
WR WDUJHW LQɈDWLRQ DUH MXVW DV NHHQ WR UHFHLYH KLJK
quality and frequent estimates of GDP and its main
components such as consumption and investment.

“Keynesian notions of macroeconomic management are now less
popular than they once were”

In parallel with the needs of monetary and
ɇVFDO SROLF\ D QHZ PDUNHW IRU *'3 DQG WKH
SNA has arisen due to increasing interest in the
problems of long-run growth and development,
both in developing and developed countries. And
WKLVKDVVSDUNHGLQQRYDWLRQVLQRIɇFLDOVWDWLVWLFVWRR
such as the capital and productivity manuals of the
Organisation for Economic Cooperation and
'HYHORSPHQW 2(&'  DQG  UHVSHFWLYHO\  7KH ɇUVW RI WKHVH PDQXDOV RQ PHDVXULQJ
capital enshrined the fundamental distinction
between capital stocks and capital services,
RULJLQDOO\ LQWURGXFHG E\ -RUJHQVRQ   DQG
showed how it could be incorporated into the
SNA. Building on the pioneering contributions of
-RUJHQVRQ DQG *ULOLFKHV   DQG -RUJHQVRQ
HW DO   WKH VHFRQG PDQXDO RQ SURGXFWLYLW\
employed the concept of capital services to show
how theoretically consistent measures of total
factor productivity growth could be derived within
the framework of the SNA.
With the rise of major new economic powers
like China and more recently India, there has also
been increasing interest in international comparisons
of the size of different economies (GDP) and their
relative standards of living (GDP per capita). The
18 The Future of GDP

crucial institution here is the International Comparison
Program (ICP) run by the World Bank in conjunction
ZLWKWKH2(&'7KHURXQGRIWKH,&3LQFOXGHG
FRXQWULHVFRYHULQJRIWKHZRUOGǵVSRSXODWLRQ
:RUOG%DQN 7KHODWHVWURXQGLQLQFOXGHGFRXQWULHVWKRXJKIXOOUHVXOWVDUHDYDLODEOHIRU
RQO\ :RUOG%DQN -XVWDVQDWLRQDOVWDWLVtical agencies (NSAs) track prices over time for their
domestic price programs such as the Consumer Price
,QGH[VRWKH,&3WUDFNVSULFHVDFURVVFRXQWULHVDWD
JLYHQPRPHQWLQWLPHHJPLGYLDDFROODERrative and coordinated network of NSAs. The prices
of the individual products and the overall averages
for aggregates like household consumption or GDP,
all measured relative to US dollar prices in the USA,
are known as Purchasing Power Parities (PPPs). In
both the national and international programs, broadly
the same methodology is used: “matched models”
under which the agencies try to track the prices of
identical models either over time or across space. The
results can be controversial in some cases. China (and
Asia generally) turned out to be considerably poorer
XQGHUWKHFRPSDULVRQWKDQPDQ\REVHUYHUVKDG
H[SHFWHG )ROORZLQJ PHWKRGRORJLFDO FKDQJHV
China’s and Asia’s rankings rose substantially in the
,&3 'HDWRQDQG$WHQ 

How accurately is GDP measured?
At least in countries with well-developed statistical systems, GDP in current prices (nominal GDP)
is considered to be measured reasonably well (it
may be a different matter in poor countries (Jerven
  7KHUH LV PXFK PRUH FRQFHUQ DERXW *'3
in volume terms, i.e. real GDP, because moving
IURP QRPLQDO WR UHDO *'3 UHTXLUHV GHɈDWLQJ HDFK
FRPSRQHQWE\DQDSSURSULDWHSULFHLQGH[7KHUHDUH
two major issues with price indices. First, they may
not make adequate allowance for quality change
and for new goods. Second, for some components
RI*'3SULFHLQGLFHVRIWHQGRQRWH[LVWDQGDUHWKXV
UHSODFHGE\SUR[LHVRUFRQYHQWLRQV
Bias in price indices

There has long been concern that price indices may understate quality change and not make
adequate allowance for the appearance of new goods,
WKXVOHDGLQJWRDQRYHUVWDWHPHQWRILQɈDWLRQDQGDQ
understatement of real economic growth (very few
researchers have advocated the opposite position,
though it may be true for individual products2). Most
of this evidence is for the USA, but there is no reason
to think that other developed countries are any better.
)RUH[DPSOHZKHQWKH86%XUHDXRI/DERU6WDWLVWLFVLQWURduced hedonic methods to measure commercial rents, it found
WKDWWKHQHZLQGH[URVHPRUHUDSLGO\WKDQWKHǷPDWFKHGPRGHOVǸ
LQGH[LWZDVUHSODFLQJ7KHUHDVRQZDVWKDWWKHROGPHWKRG
used “matched apartments” to measure rents. But, over time,
the apartments being matched were getting older and less deVLUDEOHDQGWKLVZDVUHɈHFWHGLQWKHPDUNHWE\GHFOLQLQJUHQWV
6RWKHROGLQGH[ZDVXQGHUVWDWLQJLQɈDWLRQLQFRPPHUFLDOUHQWV
and hence overstating growth in the real volume of housing
VHUYLFHV :DVVKDXVHQDQG0RXOWRQ 

Perhaps the strongest advocate of this view
is Robert Gordon. His earlier work uncovered a
huge underestimate of quality change in durable
JRRGV SULFHV LQ WKH 86$ LQ WKH WK DQG WK
FHQWXULHVXSXQWLOWKHHDUO\V *RUGRQ 
)RUH[DPSOHRYHUWKHSHULRGIURPWR
KH IRXQG WKDW WKH UDWH RI JURZWK RI WKH RIɇFLDO
SURGXFHUVǵ GXUDEOH HTXLSPHQW GHɈDWRU ZDV 
SHU DQQXP WRR KLJK DQG WKH RIɇFLDO GHɈDWRU IRU
FRQVXPHUVǵ GXUDEOH H[SHQGLWXUH ZDV  SHU
annum too high. He reached this result by
replicating the methods used by the US Bureau
RI /DERU 6WDWLVWLFV %/6  EXW DOVR XVLQJ H[WHQVLYHQRQRIɇFLDOGDWDPRVWO\VXFFHVVLYHLVVXHVRI
the Sears mail order catalogs. These gave prices
together with descriptions of items like lawnmowers, sometimes accompanied by photographs, so
he was able to apply the “matched models” method of statistical agencies. The “matched models”
method involves tracking the price of the same
model over time, thus holding quality constant.
,Q KLV PRUH UHFHQW ERRN *RUGRQ  
he has argued strongly that growth in the US
standard of living since the Civil War and up to the
VLVVHYHUHO\XQGHUVWDWHGE\RIɇFLDOVWDWLVWLFV
because of the revolutionary new products that
became available to the typical family over these
GHFDGHV ɈXVK WRLOHWV FDUV UDGLR ɇOPV 79 DLU
travel, etc.) are not given full credit in the national
accounts. The Advisory Commission to Study the
&RQVXPHU3ULFH,QGH[  FRPPRQO\NQRZQ
as the Boskin Commission (of which Gordon
was a member), argued that the Consumer Price
,QGH[ &3,  KDG EHHQ RYHUVWDWLQJ 86 LQɈDWLRQ
E\RYHUSHU\HDUIRUWKH\HDUVOHDGLQJXSWR
 GXH WR D FRPELQDWLRQ RI IDFWRUV LQFOXGLQJ
inadequate allowance for new goods and quality change. Other factors were substitution bias,
outlet bias and formula effects.

“Economic theory has long known
how to cope with new goods (or
vanished old goods) in calculating
a price index”

There are two problems with incorporating the
HIIHFW RI QHZ JRRGV RQ LQɈDWLRQ )LUVW E\ YLUWXH
of its newness, it may be some time before it is
LQWURGXFHG LQWR WKH SULFH LQGH[ 6HFRQG HYHQ
ZKHQ LW KDV EHHQ LQWURGXFHG LQWR WKH LQGH[ LWV
effect on the standard of living will be understated
since only price changes after its introduction will
DIIHFWWKHLQGH[(YHU\RQHPD\DJUHHWKDWWKHQHZ
JRRGVUHSUHVHQWDVLJQLɇFDQWLQFUHDVHLQZHOIDUH
EXWWKLVLVQRWFDSWXUHGLQWKHSULFHLQGH[DQGVR
does not lead to an impact on real income. The
ɇUVW SUREOHP LV DQ DGPLQLVWUDWLYH DQG EXGJHWDU\
one. The second is more conceptual.
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In fact, economic theory has long known how
to cope with new goods (or vanished old goods) in
FDOFXODWLQJ D SULFH LQGH[ ,Q WKH FDVH RI D QHZ
consumer good (or a new input), we should treat it as
LILWKDGDOZD\VH[LVWHGEXWDWDSULFHZKHUHGHPDQG
for it is reduced to zero, i.e. its reservation price, also
called its virtual price. More precisely, the reservation price is the minimum price at which there is zero
GHPDQGIRUWKHVSHFLɇFJRRG3ULRUWRLWVDSSHDUDQFH
the new good’s reservation price should be included
LQWKHSULFHLQGH[DQGWKHJRRGǵVDFWXDOSULFHVKRXOG
EHLQFOXGHGDIWHULWVDSSHDUDQFH +LFNV 7KLV
makes it clear why ignoring new goods leads to
an overestimation of price rises and a consequent
underestimation of real growth. For the price of the
new good has in fact fallen from its reservation level
to its observed level, which is necessarily lower.
The problem is how to estimate the reservation
price. Researchers have done this for individual prodXFWVPRVWQRWDEO\+DXVPDQ  IRUDQHZEUDQG
of breakfast cereal (Apple Cinnamon Cheerios), see
DOVR+DXVPDQ  EXWWKHUHVXOWVDUHFRQWURYHUsial since they are dependent on particular assumptions about demand and on econometric methods
*URVKHQHWDO $PRUHHDVLO\LPSOHPHQWDEOH
approach, based on a Constant Elasticity of Substitution
&(6 GHPDQGV\VWHP )HHQVWUD5HGGLQJDQG
:HLQVWHLQ   PD\ EH DSSURSULDWH LQ VRPH
FRQWH[WVEXWDOVRVXIIHUVIURPUHVWULFWLYHDVVXPSWLRQV
about the pattern of demand and has the unpalatable
SURSHUW\ WKDW WKH UHVHUYDWLRQ SULFH LV LQɇQLWH 0RUH
to the point, no statistical agency currently uses the
reservation price approach to measure the impact of
new goods. So the problem has been parked and
we must wait for further research to see whether a
practical method can be developed (here “practical”
means, in part, “within the budget that governments
are willing to allot to statistical agencies”).

Statistical agencies will no doubt implement
improved methods as time goes on and research
delivers new solutions. But a point to bear in mind
is that price indices are almost never revised. So the
shortcomings of earlier methods will remain in the
historical record, even if the most recent years are
better measured.
Missing or inappropriate price indices

Real GDP can be measured either from the
H[SHQGLWXUH VLGH *'3 (  RU IURP WKH RXWSXW VLGH
GDP(O). Consistency requires that the two measures
VKRXOGEHHTXDO2QWKHH[SHQGLWXUHVLGHZHKDYHWKH
IDPLOLDUIRUPXOD*'3 (  &,*;Ǳ0
Private consumption (C) typically accounts for
Ǳ RI *'3 DQG KHUH ZH FDQ UHO\ RQ WKH
SULFHVJDWKHUHGIRUWKH&RQVXPHU3ULFH,QGH[7KH
CPI program is the largest and best-funded of all
SULFHJDWKHULQJ SURJUDPV *URVV ɇ[HG LQYHVWPHQW
, DFFRXQWVIRUDQRWKHURUVRRI*'3+HUHZH
have to rely on the much less well-funded Producer
3ULFH ,QGH[ SURJUDP ([SRUWV ;  DQG LPSRUWV 0 
account for a large fraction of GDP (in some small
countries a multiple of GDP), but what matters for
GDP is the balance, typically a small proportion of
*'3 SOXVRUPLQXVǱ 6LQFHULFKFRXQWULHV
these days tend to trade mainly with each other and
WKH JRRGV LPSRUWHG DQG H[SRUWHG DUH VLPLODU DQ\
HUURUVLQH[SRUWDQGLPSRUWSULFHLQGLFHVZLOOWHQGWR
cancel out.

“The shortcomings of earlier
methods will remain in the
historical record, even if the most
recent years are better measured”

That leaves government consumption (G) –
defense and public administration, education, and health
– as the remaining major component of GDP(E) and
KHUHWKHUHLVDVHULRXVGHɇFLHQF\8QWLOUHFHQWO\PRVW
countries measured real government output by real
government input (essentially hours worked adjusted
for the composition of the labor force), which left very
little room for productivity improvement and allowed for
no improvements in quality. Nowadays, some countries
How much difference improved methods would try to do better by using a collection of output measures
PDNH LV KDUG WR MXGJH WKRXJK EDOOSDUN ɇJXUHV ZHLJKWHGWRJHWKHUE\FRVWV)RUH[DPSOHWKHRXWSXWRI
OLNH DQ DGGLWLRQDO  SHU DQQXP RQ *'3 DUH the education sector can be measured by a weighted
sometimes mentioned. It is probably no coincidence average of the numbers passing through each stage of
that there has been renewed interest recently in the the school system, weighted by the costs of providing
possible understatement of GDP growth since GDP each stage. This is better than measuring education
and productivity growth seem to have slowed down output by hours worked in this sector, but hardly
at least since the Great Recession began at the end addresses the quality issue. The quality issue is
RI RUSHUKDSVHDUOLHU %XWWKHUHVHHPVOLWWOH perhaps greatest in health, where there have been large
reason to ascribe the slowdown to mismeasurement improvements in health outcomes, sometimes achieved
since the latter was at least as great a problem DWORZFRVWIRUH[DPSOHWKHLQFLGHQFHRIKHDUWDWWDFNV
prior to the appearance of a slowdown (Byrne et al. 6HH%HDQ  IRUDFRPSUHKHQVLYHVHWRIUHFRPPHQ6\YHUVRQ 
dations tailored to the British case for improving economic

“It is probably no coincidence that
there has been renewed interest
recently in the possible understatement of GDP growth”

statistics.
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and strokes has been greatly reduced by statins and
aspirin. It is clear that these improvements are not
UHɈHFWHG LQ WKH SULFH LQGLFHV IRU KHDOWK RXWSXW DQG
H[SHQGLWXUH,PSURYLQJWKHVHLQGLFHVLVDQDFWLYHDUHDRI
UHVHDUFK *URVKHQHWDO 
On the output side, GDP is the sum of
value added across industries. Here the appropriate
price indices are Producer Price Indices and (where
WKH\ H[LVW  6HUYLFH 3URGXFHU 3ULFH ,QGLFHV LGHDOO\
LQSXWV QHHG WR EH GHɈDWHG VHSDUDWHO\ IURP
outputs, but this is not always the case). In practice,
statistical agencies tend to put much more weight
RQWKHH[SHQGLWXUHVLGHIRUHVWLPDWHVRIUHDO*'3
The reason is that the bulk of GDP(E) is private
consumption, where price indices are comparativeO\ ZHOO PHDVXUHG 6R IRU H[DPSOH  WKH 8.ǵV 2IɇFH IRU 1DWLRQDO 6WDWLVWLFV DGMXVWV WKH DQQXDO HVWLmates of the growth of real GDP(O) so that they
FRQIRUPWRWKHJURZWKRIUHDO*'3 ( WRZLWKLQ
SHU DQQXP /HH   7KH\ GR WKLV E\ DGMXVWLQJ
the growth rates of private service industries. The
reason, no doubt, why the adjustment falls on
private services is that this is where price indices are
either inadequate or missing, so that they have to be
UHSODFHGE\SUR[LHVOLNHWKH&3,
A large fraction of the output of a modern
economy (often larger than the proportion accounted for by manufacturing) is made up of industries
supplying mainly intermediate services to business,
VXFK DV ɇQDQFH DQG EXVLQHVV VHUYLFHV RI DOO NLQGV
(accountancy, advertising, contract cleaning, design, legal, management consultancy, computer and

software services, etc.). Here price indices are
often of low quality or missing altogether (Timmer
HW DO  SDJHV Ǳ  7R WKH H[WHQW WKDW ZH
care just about GDP, this does not matter since these
SUREOHPVDUHODUJHO\DEVHQWRQWKHH[SHQGLWXUHVLGH
business services are an intermediate product so
drop out of GDP(E). But, if we also care about what
is happening in individual industries, say because we
want to trace the origins and impact of the Great
Recession, then we will also need better price
LQGLFHV IRU LPSRUWDQW LQGXVWULHV OLNH ɇQDQFH DQG
business services.
Cross-country comparisons of price and
income levels

Although it has attracted far less attention than
SRVVLEOHGHɇFLHQFLHVLQFRQVXPHUDQGSURGXFHUSULFH
indices, the accuracy of PPPs is just as pressing an
issue. There are conceptual problems that are yet to
EH IXOO\ UHVROYHG 7R WDNH RQH H[DPSOH WKH UHODWLYH
income levels yielded by successive rounds of the ICP
DUHQRWFRQVLVWHQWZLWKH[WUDSRODWLQJIURPRQHURXQGWR
WKHQH[WXVLQJWKHQDWLRQDODFFRXQWVRIWKHFRXQWULHV
studied. Whether this should be treated as a fact of life
or adjusted for in some way is still a matter of debate.
2QH H[WUHPH LV WR ODUJHO\ LJQRUH QDWLRQDO DFFRXQWV
and base international comparisons solely on succesVLYH 333V 7KH RWKHU H[WUHPH LV WR SLFN WKH ǷEHVWǸ
VLQJOH VHW RI 333V DQG LJQRUH WKH RWKHUV WKLV
DSSURDFK PDNHV PD[LPDO XVH RI QDWLRQDO DFFRXQWV
The debate continues here and also in regard to
ɇQGLQJVRPHDOWHUQDWLYHFRPSURPLVH 2XOWRQ 
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GDP and globalization

Should we still care about GDP?

,Q  ,UHODQGǵV &HQWUDO 6WDWLVWLFDO 2IɇFH
DQQRXQFHG WKDW ,ULVK UHDO *'3 URVH E\  LQ
 TXLWH SRVVLEO\ D ZRUOG UHFRUG IRU D VLQJOH
year’s growth and certainly putting China in the
VKDGH 7KLV DVWRQLVKLQJ ɇJXUH GLG QRW UHVXOW IURP
any revisions to underlying data nor from methodological changes but instead was due to application
RIWKHH[LVWLQJUXOHVDVDSSURYHGE\(XURVWDW*'3
measures output generated by residents (persons
and corporations) of a given economic territory.
But globalization has made residence a somewhat
slippery concept. And this has been compounded by the rising importance of income accruing to
intellectual property, e.g. royalties and fees for
the use of technology and brands. Often these
payments are made between subsidiaries of a
multinational company. So where the subsidiary
UHFHLYLQJWKHVHLQFRPHɈRZVLVORFDWHGFDQPDNHDELJ
difference to GDP, particularly if it is located in a
small country. And it is no secret that location is
PDLQO\GHWHUPLQHGE\WD[FRQVLGHUDWLRQV

The commonest criticisms of GDP as a target of
policy are the following:
*'3LVKRSHOHVVO\ɈDZHGDVDPHDVXUHRIZHOIDUH
It ignores leisure and women’s work in the home.
2. GDP ignores distribution. In the richest country
in the world, the United States, the typical person
RUIDPLO\KDVVHHQOLWWOHRUQREHQHɇWIURPHFRQRPLF
JURZWKVLQFHWKHV%XWRYHUWKHVDPHSHULRG
inequality has risen sharply.
 +DSSLQHVV VKRXOG EH WKH JUDQG DLP RI SROLF\
But the evidence is that, above a certain level, a
higher material standard of living does not make
people any happier. So we should stop looking for
policies to raise GDP and look instead for policies that
promote happiness.
4. Even if higher GDP were a good idea on other
grounds, it is not feasible because the environmental damage would be too great. The planet
LV ɇQLWH VR LI WKH WUXO\ SRRU LQ WKH 7KLUG :RUOG
are to be allowed to raise their standard of living
by a modest amount, then consumers in the rich
countries will have to accept a lower standard of
living, i.e. lower not higher GDP per capita should
be the aim for them.
,FRQVLGHUWKHɇUVWWKUHHFULWLFLVPVLQWXUQ6SDFH
precludes a discussion of the fourth.

“Future versions of the SNA will
QRGRXEWWU\WRɇQGDPRUHUHDOLVWLF
EDVLVIRUWKHGHɇQLWLRQRIUHVLGHQFHǸ

Ƿ*'3LVKRSHOHVVO\ɈDZHGDVDPHDVXUHRI
welfare”

GDP is and always was intended to be a measure of output, not of welfare. In current prices, it
What seems to have happened in the Irish case measures the value of goods and services produced
is that one or more large multinationals moved the IRU ɇQDO FRQVXPSWLRQ SULYDWH DQG SXEOLF SUHVHQW
subsidiary which licenses technology and brands to DQG IXWXUH IXWXUH FRQVXPSWLRQ LV FRYHUHG VLQFH
the rest of the group to Ireland, causing the large GDP includes output of investment goods. ConvertMXPSLQ,ULVK*'3LQ2IFRXUVHWKLVPDGH ing to constant prices allows one to calculate growth
little or no difference to the Irish standard of living of GDP over time (or differences between countries
(real household disposable income in Ireland rose DFURVV VSDFH  7KH H[FOXVLRQ RI KRPH SURGXFWLRQ
E\LQGXHWRFRQWLQXLQJUHFRYHU\IURP and leisure is not due (I believe) to prejudice against
WKH JOREDO ɇQDQFLDO FULVLV  $QG IURP D SODQHWDU\ women, but to the desire on the part of national
point of view it was just a redistribution of, rather income accountants to avoid imputations wherever
than an increase in, global output. Nevertheless SRVVLEOH+RZHYHULWLVQRWYHU\GLIɇFXOWWRLQFOXGH
it makes the interpretation of Ireland’s GDP, and values for leisure and home production provided the
that of any other country in the future subject to necessary data on time use are available and providsuch shifts of residence, problematic. It may well ed one can decide on an appropriate wage rate to
be the case that the Irish subsidiaries generating value time spent in non-market activities.
WKHVH KXJH LQFRPH ɈRZV DUH QRW MXVW ORFDWHG LQ
but managed from Ireland. But it is also very likely
WKDW WKH LQWDQJLEOH DVVHWV JHQHUDWLQJ WKHVH ɈRZV
were not created in Ireland but elsewhere, proba- “One can imagine a social welfare
bly mostly in the USA. Future versions of the SNA
function that has GDP as one of
ZLOO QR GRXEW WU\ WR ɇQG D PRUH UHDOLVWLF EDVLV IRU
its components along with health,
WKHGHɇQLWLRQRIUHVLGHQFH4
6HH2(&'  IRUDGLVFXVVLRQRIWKH,ULVKFDVH

LQHTXDOLW\KXPDQULJKWVHWFǸ

Though not a measure of welfare, GDP can
be considered as a component of welfare. The
volume of goods and services available to the
average person clearly contributes to welfare in
the wider sense, though of course it is far from
22 The Future of GDP
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being the only component. So one can imagine
a social welfare function that has GDP as one
of its components along with health, inequality,
human rights, etc. (see comments below on the
Stiglitz-Sen-Fitoussi Report).
GDP is also an indicator of welfare. In practice, in cross-country data, GDP per capita is highly
correlated with other factors that are important for
human welfare. In particular, it is positively corUHODWHG ZLWK OLIH H[SHFWDQF\ QHJDWLYHO\ FRUUHODWHG
with infant mortality, and negatively correlated with
inequality. )LJXUHV Ǳ at the end of this chapter
LOOXVWUDWH WKHVH IDFWV IRU VRPH Ǳ FRXQWULHV
LQ DFWXDOO\WKHVHFKDUWVIURP2XOWRQ  
plot household consumption per capita rather than
*'3 SHU FDSLWD DJDLQVW HDFK ZHOIDUH PHDVXUH
but the picture for GDP would be very similar). In
other words, richer countries tend to have greater life
H[SHFWDQF\ORZHULQIDQWPRUWDOLW\DQGORZHULQHTXDOity (although this last relationship is not a linear one:
some middle-income countries have high inequality, but nonetheless the richest countries are also
the most equal ones). Correlation is not necessarily
causation, though one might certainly make the case
that higher GDP per capita causes improved health
)RJHO'HDWRQ 
/LIH H[SHFWDQF\ URVH VWHDGLO\ WKURXJKRXW WKH
WKFHQWXU\DQGLVVWLOOULVLQJRQDYHUDJHLQWKHVW
century. This means that people have more years
in which to enjoy the higher consumption they now
receive, an aspect of welfare which is not captured
just by the GDP statistics. But, recently, the USA
has seen a rise in mortality among less-educated,
middle-aged whites due it seems to self-harming
behavior – drug and alcohol dependency, accidents
DQGVXLFLGH &DVHDQG'HDWRQ :KHWKHUWKLVLV

D VSHFLɇFDOO\ $PHULFDQ SKHQRPHQRQ UHODWHG SHUKDSV
WR GHɇFLHQFLHV LQ WKH 86 VRFLDO VDIHW\ QHW (GLQ DQG
6KDHIHU RUZKHWKHUWKHVDPHSKHQRPHQRQZLOO
appear in other developed countries remains to be seen.
According to the Commission on the Measurement of Economic Performance (the Stiglitz-SenFitoussi Commission), policy should be concerned
with well-being, and well-being is multi-dimensionDO 6WLJOLW] HW DO  SDJH   Ƿ7R GHɇQH ZKDW
ZHOOEHLQJPHDQVDPXOWLGLPHQVLRQDOGHɇQLWLRQKDVWR
be used. Based on academic research and a number
of concrete initiatives developed around the world,
WKH &RPPLVVLRQ KDV LGHQWLɇHG WKH IROORZLQJ NH\
dimensions that should be taken into account. At
least in principle, these dimensions should be considered simultaneously:
 0DWHULDO OLYLQJ VWDQGDUGV LQFRPH FRQVXPSWLRQ
DQGZHDOWK 
+HDOWK
(GXFDWLRQ
3HUVRQDODFWLYLWLHVLQFOXGLQJZRUN
3ROLWLFDOYRLFHDQGJRYHUQDQFH
6RFLDOFRQQHFWLRQVDQGUHODWLRQVKLSV
(QYLURQPHQW SUHVHQWDQGIXWXUHFRQGLWLRQV 
,QVHFXULW\RIDQHFRQRPLFDVZHOODVDSK\VLFDO
nature.”
Few will disagree that these dimensions of life
are important for human welfare and no-one can
object to improved measurement. There is clearly a
role for government in measuring and tracking these
GLPHQVLRQV7RZKDWH[WHQWKRZHYHUDGLPHQVLRQ
like “social connections and relationships” should be
objects of government policy is open to question.
It is doubtful in my view that effective policy levers
H[LVW $QG HYHQ LI WKH\ GLG WKH VFRSH IRU D YDVW
H[WHQVLRQRIWKHUHDFKRIJRYHUQPHQWLVZRUU\LQJ
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If one sticks to measurement and is somewhat less ambitious than the Stiglitz-Sen-Fitoussi
Report, then further progress is possible. Jones and
.OHQRZ  XVHDQH[SHFWHGXWLOLW\IUDPHZRUNWR
FRPELQHPHDVXUHVRIOLIHH[SHFWDQF\LQHTXDOLW\DQG
consumption to construct what they call a consumption-equivalent welfare measure for a large sample
of countries. Their measure turns out to be highly
correlated with GDP per capita.
2. “Growing GDP is pointless since most people
GRQǵWEHQHɇWǸ

This claim is most often made in relation to the
USA. Many people assert that real household
income levels there have stagnated since the
V GHVSLWH ODERU SURGXFWLYLW\ DQG *'3 SHU
capita growing quite rapidly. It is non-controversial
that income inequality has been rising for decades
in the USA, but does this mean that the typical
KRXVHKROGKDVUHFHLYHGQREHQHɇWIURPJURZWK"$
FRPSUHKHQVLYHH[DPLQDWLRQRIWKHVHLVVXHVDSSHDUV
LQ DQ DUWLFOH E\ :ROII HW DO   7KHLU UHVXOWV
reveal quite a different picture.
7KH\ GHɇQH D QXPEHU RI LQFRPH FRQFHSWV WKDW
are superior to GDP as a measure of household
welfare: Comprehensive Disposable Income (CDI),
Post Fiscal Income (PFI), and their preferred
measure, the Levy Institute Measure of Economic Well-Being (LIMEW). CDI is household income,
including property income (on an annuitized basis),
OHVVWD[HVSOXVFDVKDQGQRQFDVKEHQHɇWV3),DGGV
to this individual public consumption (e.g. publicly provided health and education, but not things like
defense). Finally LIMEW adds the value of household production. These measures are all per household. For LIMEW they also report equivalent median
LQFRPHǷHTXLYDOHQWǸPHDQVWKDWFRUUHFWLRQVDUHPDGH
for changing household size and composition. They
estimated each of these income measures over the
SHULRGǱDQGIRUYDULRXVVXESHULRGV6LQFH
measuring economic welfare over time is the objective,
they convert each measure to real terms using the CPI
and consider the median household values.

“It is non-controversial that
LQFRPHLQHTXDOLW\KDVEHHQ
rising for decades in the USA,
but does this mean that the
typical household has received
QREHQHɇWIURPJURZWK"Ǹ

7KHUHLVFRQVLGHUDEOHHYLGHQFHWKDWPHDQUHDOZDJHVDQalyzed by age, gender and educational level, have stagnated
VLQFHWKHV%XWWKLVGRHVQRWTXLWHHVWDEOLVKWKDWOLYLQJ
standards have also stagnated since the composition of the
labor force might have shifted to better-paying jobs. And
SURSHUW\LQFRPHWD[HVDQGEHQHɇWVKDYHWREHWDNHQLQWR
account too.
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The growth rates of these four concepts of houseKROGLQFRPHDSSHDULQOLQHVǱRI7DEOH at the end
of this chapter, with the last column showing growth
RYHUWKHZKROHǱSHULRG7KHPDLQSRLQWWR
WDNHDZD\LVWKDWPHGLDQ/,0(:JUHZDWDQG
HTXLYDOHQWPHGLDQ/,0(:DWSD)XUWKHUPRUH
if we look at the sub-periods in the table, we can see
WKDWWKHUHLVQRVLJQRIDVORZGRZQH[FHSWSHUKDSV
LQǱ,QWHUHVWLQJO\WKHSHULRGǱ
supposedly the golden age of economic growth, was
actually a comparatively poor one for households.
Far and away, the best period for households was
ǱZKLFKFRLQFLGHVURXJKO\ZLWKWKH5HDJDQ
SUHVLGHQF\ LI ZH DUH DOORZHG WR LJQRUH Ǳ
WKH9ROFNHUGHɈDWLRQDQGUHFHVVLRQ
The second take-away from 7DEOH  is that
all these measures grew much less rapidly than
*'3 SHU FDSLWD VKRZQ LQ OLQH  ZKLFK JUHZ DW
SDRYHUWKLVSHULRG1RQHRIWKHKRXVHKROG
measures grew at anything like this rate, e.g. their
preferred measure, median LIMEW, grew at only
 SD DV PHQWLRQHG EHIRUH :KDW DFFRXQWV
for this huge gap? Wolff et al. do not discuss this
PXFKEXWKHUHLVP\H[SODQDWLRQ
ȩ Household size and composition have been
changing: there are fewer children and more
VLQJOH KRXVHKROGV *RUGRQ   +HQFH
equivalent median LIMEW grew faster than
PHGLDQ/,0(:E\VRPHSD WKHVDPH
household income is spread over a smaller
number of people).
ȩ If the distribution of income had stayed the
same, then mean LIMEW would have grown
at the same rate as the median. In fact, the
PHDQJUHZIDVWHUWKDQWKHPHGLDQE\
p.a. According to my estimates, equivalent
PHDQ /,0(: OLQH   WKHUHIRUH JUHZ E\
SD
ȩ /,0(: LV GHɈDWHG E\ WKH &3, ZKLOH *'3 LV
GHɈDWHG E\ WKH *'3 GHɈDWRU PRUH SUHFLVHO\
HDFKFRPSRQHQWRI*'3LVGHɈDWHGE\LWVRZQ
SULFH LQGH[  ,W VR KDSSHQV WKDW WKH &3, JUHZ
PRUH UDSLGO\ WKDQ WKH *'3 GHɈDWRU WKH GLIIHUHQFHZDVSDRYHUǱ OLQH 
(PSOR\LQJWKH*'3GHɈDWRUUDWKHUWKDQWKH&3,
raises the growth of equivalent mean LIMEW to
SD OLQH $UJXDEO\LWZRXOGEHEHWWHU
WRXVHWKHSULFHLQGH[IRUSHUVRQDOFRQVXPSWLRQ
H[SHQGLWXUH 3&( IURPWKH861DWLRQDO,QFRPH
DQG 3URGXFW $FFRXQWV 1,3$  DV D GHɈDWRU
Methodologically, the PCE is superior to the CPI
VLQFHLWLVDQDQQXDOO\FKDLQHG)LVKHULQGH[ZKLOH
the CPI is a bi-annually chained Laspeyres.7 Line
 VKRZV WKDW WKH UHVXOW ZRXOG WKHQ KDYH EHHQ
PXFKWKHVDPHDVGHɈDWLQJE\WKH*'3GHɈDWRU
*'3SHUFDSLWDZDVEHORZLWVOHYHOLQ
ZKLFKKHOSVWRH[SODLQVRPHRIWKHUDSLGJURZWKDIWHU
*'3SHUFDSLWDJUHZDWSDRYHUǱVWLOO
IDVWHUWKDQDQ\VXESHULRGH[FHSWǱ
0F&XOO\HWDO  VKRZWKDWIURP4WR4
DOPRVWKDOIRIWKHSHUFHQWDJHSRLQWGLIIHUHQFHEHWZHHQWKHWZRGHɈDWRUVLQDQQXDOJURZWKUDWHVZDVH[SODLQHG
E\WKHIRUPXODHIIHFWPRVWRIWKHUHVWZDVH[SODLQHGE\GLIIHUences in relative weights due to the use of different surveys.

ȩ

Much of the remaining gap between
median LIMEW and GDP per capita can
SUREDEO\ EH H[SODLQHG E\ WZR IDFWRUV )LUVW
investment has grown faster than consumption
over this period, pulling up GDP in relation to
consumption. Second, household production
is included in LIMEW, but not in GDP:
household production grows slowly because,
by assumption, there is zero technical progress. These factors may account for the
UHPDLQLQJ  SD RI WKH GLIIHUHQFH EHtween the growth rates of median LIMEW and
*'3SHUFDSLWDRYHUWKHǱSHULRG

These remarks are not meant to suggest that
GDP per capita is a better measure of welfare than
HTXLYDOHQW  PHGLDQ /,0(: EXW UDWKHU WR H[SODLQ
how there can be such a large difference between
the growth rates of the two.
The conclusion is that the median US houseKROGKDVJDLQHGVLJQLɇFDQWO\IURPHFRQRPLFJURZWK
VLQFH7KLVUHPDLQVWKHFDVHHYHQWKRXJKWKH
median household would have gained more (to the
H[WHQWRISD LILQHTXDOLW\KDGQRWZLGHQHG
However, most of the gap between the growth in
GDP per capita and in median LIMEW is not due
to rising inequality, but to the other factors detailed
above. Furthermore, and contrary to the common
YLHZ WKHUH ZHUH ODUJH JDLQV LQ WKH V ZKLFK
FRQWLQXHGDOEHLWDWDVORZHUUDWHLQWKHVDQG
HYHQLQWRWKHV

“One can move “beyond GDP”
to explain how household welfare
relates to GDP”
The above analysis is an attempt to show how,
while still making use of the SNA, one can move
ǷEH\RQG *'3Ǹ WR H[SODLQ KRZ KRXVHKROG ZHOIDUH
relates to GDP. The main point is that rising
inequality has certainly reduced the gains from higher
productivity that would otherwise have accrued to
the typical US household, but has not eliminated
these gains completely.
7KH DQDO\VLV VWRSV LQ  WKH ODVW \HDU RI WKH
boom. The median household has certainly done
worse during the Great Recession and its aftermath,
mainly because of lower productivity growth and
declining labor force participation. Whether these
adverse headwinds will continue to operate is an
important question. On the one hand, there are
WHFKQRRSWLPLVWVOLNH%U\QMROIVVRQDQG0F$IHH  
who argue that developments in AI are about to open a
cornucopia of productivity growth. On the other hand,
WKHUHDUHWHFKQRSHVVLPLVWVOLNH*RUGRQ  ZKR
7KLVLVSUREDEO\EHFDXVHWKHSULFHVRILQYHVWPHQWJRRGV
have been falling in relation to consumption goods, i.e. technical
progress has been more rapid in investment goods. To keep the
capital output ratio constant in current price terms, investment
has to grow faster than consumption in steady state.

Shutterstock, Beautiful landscape
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argue the opposite: the great innovations are all in
WKH SDVW DQG WKH LPSDFW RI GHYHORSPHQWV LQ DUWLɇFLDO
intelligence and information technology will be much
PRUHOLPLWHGLQWKHIXWXUH*RUGRQǵVSHVVLPLVPɇQGV
support in Fernald’s work on the growth of total factor
SURGXFWLYLW\ 7)3  LQ WKH 86$ +H ɇQGV WKDW 7)3
JURZWK VWDUWHG WR VORZ GRZQ DIWHU  IRXU \HDUV
before the onset of the Great Recession. But elsewhere I have argued that this pessimism is overdone
2XOWRQ   0XFK RI WKH VORZGRZQ LQ ERWK ODERUSURGXFWLYLW\DQG7)3VLQFHSDUWLFXODUO\LQ
Europe, is due to the Great Recession itself. So when
the Western economies are fully recovered productivity
JURZWKFDQEHH[SHFWHGWRUHYLYHDVZHOO

0HULW RU GHVHUW LV D FRPSOH[ LVVXH DQG LW PD\
be that people’s views are not entirely consistent. Who gets the money and for what may well
make a difference. The large rewards paid to
professional footballers may be seen by many
SHRSOH DV MXVWLɇHG DV ORQJ DV WKH\ DUH
playing well), in contrast to the similar-sized
rewards paid to some bankers, especially after the
JOREDOɇQDQFLDOFULVLV
Then there is the issue of redistribution,
particularly welfare payments. Here it is obvious
that notions of merit or desert play a major role in
PRVWSHRSOHǵVWKLQNLQJ3D\LQJZHOIDUHEHQHɇWVWRD
former soldier with post-traumatic stress disorder
PD\ ZHOO EH VHHQ DV RQH WKLQJ SD\LQJ WKH VDPH
6KRXOG*'3EHDGMXVWHGIRULQHTXDOLW\"
amount to a drug addict with addiction-induced
There have been a number of suggestions for mental health problems may seem quite another.
discarding GDP in favor of a measure that takes :KHWKHUMXVWLɇHGSKLORVRSKLFDOO\RUQRWWKHSRLQWLV
H[SOLFLW DFFRXQW RI LQHTXDOLW\ 2QH RI WKH EHVW WKDWPRUDOSHUFHSWLRQVVXFKDVWKHVHH[LVWDQGLQD
NQRZQPHDVXUHVLVEDVHGRQWKH$WNLQVRQLQGH[RI democracy, they should be taken into account.
In summary, it is not clear that the Atkinson
LQHTXDOLW\ $WNLQVRQ 
LQGH[
ZRXOG PHHW ZLWK XQLYHUVDO DSSURYDO HYHQ
1/(1H )
N
setting aside the issue of varying “taste” for inequal§1
1H ·
, 0 d H 1
Z ¨
yi ¸
ity (the parameter Ź). There is certainly a case for
©N i1
¹
GHYHORSLQJ
DQ LQGH[ WKDW WDNHV H[SOLFLW DFFRXQW RI
where y is the income of the i-th person (or
LQHTXDOLW\
DV
GRHV WKH $WNLQVRQ LQGH[ %XW IRUWXhousehold), N is the number of people (or households) and Ź is a parameter measuring “inequality nately, we do not need to choose between GDP and
aversion.” If Ź   WKHQ VRFLHW\ FDUHV QRWKLQJ IRU WKH$WNLQVRQLQGH[ RUDQ\VLPLODURQH :HDUHIUHH
inequality, in which case the Atkinson measure to use and argue for both.
reduces to GDP per capita (or per household).
In the standard treatment, of which the Atkinson 3. “Raising GDP per capita is pointless as it
doesn’t make people any happier”
LQGH[LVDQH[DPSOHLQHTXDOLW\LVEDGSHUVHWKRXJK
SHRSOH PD\ GLIIHU LQ WKH H[WHQW WR ZKLFK WKH\ DUH Surveys of well-being or happiness repeatedly
inequality averse. I would argue that our moral show that, within any given country at any point in
LQWXLWLRQVDERXWLQHTXDOLW\DUHWRRFRPSOH[WREHZKROO\ time, richer people report themselves to be happier
captured by this formulation. In particular, the crucial than poorer people. But, when the same survey is
LVVXH RI PHULW RU GHVHUW LV RPLWWHG ,I WKH $WNLQVRQ repeated in the same country over time, there is no
Sen approach were the whole story, then social welfare rise in the average level of happiness despite the
would be raised by abolishing two institutions (among fact that per capita income has gone up. Most of
others): the national lotteries run in many countries the time series evidence is for the USA. This result
and the Nobel prizes. Both increase inequality unam- LVNQRZQDVWKH(DVWHUOLQSDUDGR[
7KH FRPPRQHVW H[SODQDWLRQ IRU WKH SDUDGR[
biguously. Indeed Nobel prizes must be the most unequally distributed of all forms of income: only a dozen and the one suggested by Easterlin himself is that,
or so individuals receive one each year out of a world at least above a certain level of income, people care
more about their relative position in the income scale
SRSXODWLRQRIVRPHELOOLRQ
1REHO SUL]HV FRXOG EH MXVWLɇHG RQ 5DZOVLDQ than they do about their absolute position. They are
grounds: monetary incentives are needed to induce motivated by envy of those more successful than
WKH HIIRUW UHTXLUHG WR PDNH GLVFRYHULHV WKDW EHQHɇW themselves and also by the satisfaction obtained by
everyone, including the worst off. But suppose that looking down on the less successful, rather than by
it could be conclusively shown that the monetary WKH SXUH GHVLUH IRU PDWHULDO JRRGV 7KLV H[SODQDWLRQ
rewards are not necessary, and that the prize winners reconciles the cross-section and time-series evidence.
(and their less-successful colleagues) would have But it leaves the implication that stopping growth would
H[SHQGHGWKHVDPHHIIRUWLQH[FKDQJHIRUMXVWWKHKRQRU have no effect on happiness. Also, more redistribuand glory alone? I suspect that most people would still tion from rich to poor would raise overall happiness,
be quite happy to see the winners receive a monetary given that the rich are less numerous than the poor. At
reward, even if it was not economically required. This is least this would follow if we take a utilitarian view and
because they are perceived to deserve it. With provided that redistribution did not reduce GDP too
national lotteries, a different form of desert comes into much through adverse incentive effects.
I must admit that I am puzzled by these
SOD\,QWKH8.YHUVLRQVRPHZLQQHUVUHFHLYH*%3
million or more and, in one sense, no-one is worth this survey results, mainly because they are inconsisamount. But anyone can buy a lottery ticket and, as tent with other facts about people’s behavior. First,
long as the lottery process is perceived as fair, most (DVWHUOLQ  7KHWLPHVHULHVHYLGHQFHKDVEHHQ
GLVSXWHGE\6WHYHQVRQDQG:ROIHUV  
people are quite happy with the outcome.

¦
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one might ask if people care mainly about their
relative position, why has there been so much fuss
DERXWWKHɇQDQFLDOFULVLV"$IWHUDOOIRUPRVWSHRSOH
in most countries, the drop in income has been
RQ WKLV YLHZ  WULYLDOO\ VPDOO QR PRUH WKDQ 
and, furthermore, it fell disproportionately on the
rich (at least initially). Second, if people care about
their relative position, why does this have to be
H[SUHVVHG LQ WHUPV RI DQQXDO LQFRPH" $IWHU DOO
many workers in developed countries today can
work part time if they want to. Consider two workers, A and B. A has a higher daily rate of pay,
but chooses to work only three days a week.
%HDUQVOHVVSHUGD\EXWFKRRVHVWRZRUNɇYHGD\V
a week, so his annual income is higher than A’s.
So why can’t A boast that his daily rate of pay
is higher than B’s even if his annual earnings are
lower? That way he can satisfy his desire to lord
it over B while still enjoying a leisurely lifestyle. In
other words, a concern for relative position does
not necessarily force people to work harder or longer than they would otherwise wish to do. But perhaps B-types are commoner than A-types. Surveys
of part-time workers regularly show that many would
like to work longer hours if only they could.

“People’s leisure choices provide
powerful evidence against the view
that only relative position matters”

In fact, people’s leisure choices provide
powerful evidence against the view that only relative
position matters. The classical economists argued
that the amount of time people were prepared to
work depended on the range of goods and services
available for consumption. This was the basis for
Adam Smith’s “vent for surplus” theory of international trade, which was elaborated by John Stuart
0LOO %RRN,,,FKDSWHU;9,, 
“A people may be in a quiescent, indolent,
uncultivated state, with all their tastes either
IXOO\ VDWLVɇHG RU HQWLUHO\ XQGHYHORSHG DQG WKH\
may fail to put forth the whole of their productive
HQHUJLHVIRUZDQWRIDQ\VXIɇFLHQWREMHFWRIGHVLUH
The opening of a foreign trade, by making them
acquainted with new objects, or tempting them by
the easier acquisition of things which they had not
previously thought attainable, sometimes works
a sort of industrial revolution in a country whose
resources were previously undeveloped for want of
energy and ambition in the people: inducing those
ZKRZHUHVDWLVɇHGZLWKVFDQW\FRPIRUWVDQGOLWWOH
ZRUN WR ZRUN KDUGHU IRU WKH JUDWLɇFDWLRQ RI WKHLU
new tastes, and even to save, and accumulate
capital, for the still more complete satisfaction of
those tastes at a future time.”
/HWXVLPDJLQHWKDWRYHUWKHURXJKO\\HDUV
since the beginning of the Industrial Revolution in
Britain, process innovation has taken place at the

historically observed rate, but there has been no
product innovation in consumer goods (though I allow
product innovation in capital goods). The UK’s GDP
SHU FDSLWD KDV ULVHQ E\ D IDFWRU RI DERXW  VLQFH
 So people today would have potentially vastly higher incomes than they did then. But they can
only spend these incomes on the consumer goods
DQG VHUYLFHV WKDW ZHUH DYDLODEOH LQ  ,Q WKRVH
GD\V PRVW FRQVXPHU H[SHQGLWXUH ZDV RQ IRRG DW
OHDVWRIWKHW\SLFDOIDPLO\EXGJHW KHDW ZRRG
or coal), lighting (candles) and clothing (mostly made
IURP ZRRO RU OHDWKHU  /X[XULHV OLNH KRUVHGUDZQ
carriages were available to the rich and would now
in this imaginary world be available to everyone.
But there would be no cars, refrigerators, washing
machines, dishwashers or smartphones, no radio,
cinema, TV or Internet, no rail or air travel, and no
modern health care (e.g. no antibiotics or antiseptics). How many hours a week, how many weeks
D \HDU DQG KRZPDQ\ \HDUV RXW RIKLVKHUH[SHFWed lifetime would the average person be willing to
work? My guess is that, in this imaginary world,
people would work a lot less and take a lot more leisure
time than people do today. After all, most consumer
H[SHQGLWXUH QRZDGD\V JRHV RQ SURGXFWV WKDW ZHUH
QRW DYDLODEOH LQ  DQG D ORW RQ SURGXFWV QRW
LQYHQWHGHYHQE\

“Policy should take people as they
are, not as others would have them”

Overall, the proportion of time devoted to
market work has not changed much in the last century,
though this masks differences between women whose
contribution has been rising, while that of men has
EHHQ IDOOLQJ %XW WKH URXJK FRQVWDQF\ RI WKH ODERU
leisure choice may be somewhat of an accident,
produced by a battle between product and process
innovation. There is no guarantee that this constancy will persist. If consumer product innovation falters,
WKHQ , ZRXOG H[SHFW OHLVXUH WR ULVH 2I FRXUVH RWKHU
factors are at work here too: increased longevity, itself
probably a product of economic growth, is generating
pressure for increased work effort.
In summary, people’s choice between labor
and leisure demonstrates that they value higher
consumption in an absolute and not just a relative sense. So rising GDP per capita would be in
accordance with people’s desires and preferences.
Philosophers and social critics may object that the
average person’s desires and preferences are trivial,
ill-informed and misguided (an attitude which can be
traced back at least as far as Plato’s Republic), but
policy should take people as they are, not as others
would have them.
6RXUFHVSUHDGVKHHWDFFRPSDQ\LQJ0DGGLVRQ  
2QO\DERXWDWHQWKRIWKHIDPLO\EXGJHWJRHVRQIRRG
nowadays and, even within the food basket, many items
ZHUHQRWDYDLODEOHLQ
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Conclusion: Not fade away?

)LJXUH

,QIDQWPRUWDOLW\ GHDWKVSHUOLYHELUWKV

Infant mortality vs. household consumption per head
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Life expectancy vs. household consumption per head
(log scales)
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7KH WKRXJKW H[SHULPHQW MXVW GLVFXVVHG VXJJHVWV
another one. Assume that technical progress
FRQWLQXHV WR UDLVH ODERU SURGXFWLYLW\ RYHU WKH QH[W
FHQWXU\ DW VRPHWKLQJ OLNH WKH UDWH H[SHULHQFHG LQ
WKH ODVW  \HDUV :LOO WKH W\SLFDO FRQVXPHU LQ
:HVWHUQVRFLHWLHVWDNHWKHEHQHɇWVLQWKHIRUPRI
ever-increasing leisure? If so, consumers would be
increasingly satiated with the goods and services
that GDP measures. So, in this era of material
abundance, GDP might come to be viewed as not
wrong, but increasingly irrelevant. Such societies
would probably have their share of problems due
to the uses to which some people might put their
ever-more-abundant leisure. But the analysis of
such problems would not be helped much by the
GDP statistics.
7KLV VHFRQG WKRXJKW H[SHULPHQW HQYLVDJHV
WKH VDPH VFHQDULR DV WKH ɇUVW QR QHZ FRQVXPHU
goods or services. We know that the two centuries
VLQFHKDYHVHHQDQHQRUPRXVYDULHW\RIQHZ
consumer goods invented and made available on
the market. It seems to me very unlikely that this
inventiveness will simply come to a dead halt in the
IRUHVHHDEOHIXWXUH6R,H[SHFWQHZFRQVXPHUJRRGV
to appear in a steady stream. On this count alone,
GDP and the SNA will continue to be useful. Also
much of the rest of the world outside the magic circle
of Western societies remains poor. Today’s poorer
countries will likely retain an interest in GDP for many
decades to come.
7KURXJKRXW LWV PRUH WKDQ \HDU RIɇFLDO OLIH
WKH61$KDVH[SDQGHGWRDGGUHVVQHZFRQFHUQV
The “core” SNA is now buttressed by satellite
accounts covering interactions between the
economy and the environment and household
DFWLYLWLHV , H[SHFW WKLV SURFHVV WR FRQWLQXH DQG
deepen as international discussions proceed toward
DJUHHLQJRQDVXFFHVVRUWRWKH61$ȩ

7DEOH

Real income measures, per capita and per household, in the USA: annual percentage rates of growth, 1959–2007
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4. Equivalent median LIMEW
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(deflated by PCE deflator)
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Deflated by GDP or PCE deflator
7. Equivalent mean LIMEW
(deflated by GDP deflator)
(TXLYDOHQWPHDQ/,0(:

Memo items

Notes:
CDI: Comprehensive Disposable Income. CDI equals LIMEW less the value of household production and public individual consumption, per household.
PFI: Post Fiscal Income. PFI equals LIMEW less the value of household production, per household.
/,0(:/HY\,QVWLWXWH0HDVXUHRI(FRQRPLF:HOO%HLQJZKLFKLVLQFRPHOHVVWD[HVSOXVFDVKDQGQRQFDVKEHQHILWVSOXVLQGLYLGXDOSXEOLFFRQVXPSWLRQSOXVKRXVHKROGSURGXFWLRQ
with property income valued on an annuity basis, per household.
Equivalent median LIMEW: median LIMEW per equivalent household, i.e. after adjusting for household size and composition.
Equivalent mean LIMEW: calculated as growth of equivalent median LIMEW plus growth of mean LIMEW minus growth of median LIMEW.
,QOLQHVWKHGHIODWRULVWKH&3,8*'3SHUFDSLWD OLQH LVGHIODWHGE\WKH*'3GHIODWRU
Sources:
:ROIIHWDO  7DEOHVDQGDQGRZQFDOFXODWLRQV/LQHVDUHIURP7DEOHRI:ROIIHWDO  /LQHLVP\FDOFXODWLRQEDVHGRQ7DEOHRI:ROIIHWDO  
/LQH*'3SHUFDSLWD FKDLQHGGROODUV LVIURPWKH861,3$7DEOHDQGWKH3&(DQG*'3GHIODWRUVDUHIURPWKH861,3$7DEOHGRZQORDGHGRQ
IURPZZZEHDJRY7KH&3,8 OLQH WKH&RQVXPHU3ULFH,QGH[IRU8UEDQ&RQVXPHUVLVIURPWKH86%XUHDXRI/DERU6WDWLVWLFVGRZQORDGHGIURPZZZEOVJRY
RQ
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Alternatives to GDP
Thinkers as far back as Aristotle have claimed that wealth is a means to achieving objectives,
VXFK DV HQDEOLQJ SHRSOH WR OLYH KDSS\ DQG IXOɇOOLQJ OLYHV :KLOH WKHUH DUH QR JXDUDQWHHV IRU
happiness, economic development can nevertheless be used to achieve positive social impact
that can broaden an individual’s spectrum of choices and give everyone greater capacity and
FDSDELOLW\WROHDGIXOɇOOLQJOLYHVLQWKHPDQQHUWKH\VHHɇW$SDUWIURPVRFLDOIDFWRUVWKHUHDUHWZR
other areas that are essential to human well-being – a healthy environment and technological
progress.

Authored by CSRI Academy Members1
It is no surprise that improved health, as well as
reduced economic and gender inequality, can
enable individuals to achieve a positive social
impact. Assessments of economic development
should therefore also consider social indicators such
as health, economic and gender inequality in order
to evaluate if increasing wealth is also enhancing
societal well-being. Furthermore, healthier, more
equal, and more inclusive societies are likely to be
more productive economically.
Environmental pollution is harmful to human
health, while climate change tends to disproportionately affect the poor. Measures of economic
development should therefore account for environmental impact and sustainability. In the long run,
ensuring environmental sustainability will be good for
economic growth as healthier soils, cleaner seas,
and living forests will produce much more than if
they were degraded or polluted. Furthermore,
healthy ecosystems provide a range of ecological
VHUYLFHV VXFK DV DLU DQG ZDWHU ɇOWUDWLRQ WKH WUXH
EHQHɇWVRIZKLFKDUHQRW\HWDFFRXQWHGIRULQH[LVWing established economic measures.

“Measures of economic
development should account
for environmental impact and
sustainability”
Historically, technological progress has been a
crucial factor in driving economic development and
improving human well-being. Innovative inventions
can spur economic growth. Productivity increases
thanks to new technologies have also helped humanity to better meet its material needs and wants through
improved agriculture and manufacturing. Technolog0RUHLQIRUPDWLRQRQWKH&65,$FDGHP\LQǷ$ERXWWKH
DXWKRUVǸRQSDJH

ical progress has reached an unprecedented stage
of advancement. The ongoing Fourth Industrial
Revolution and its associated technologies such
DV DUWLɇFLDO LQWHOOLJHQFH ZLOO KDYH D VLJQLɇFDQW LPSDFW
on economies and societies, and potentially affect
human well-being. Measures of economic development should therefore also account for technological
change and its potential impacts.
Environmental issues, social impact, and technological progress are vital to people’s everyday
lives, and thus should be properly incorporated
into measures of societal well-being and economic
wealth. While GDP is the most widely used standard
metric, it might not be comprehensive enough to be
universal. Alternative measures to GDP attempt to
H[SDQGWKHRXWORRNEH\RQGWKHH[LVWLQJVWDQGDUGV
so that countries around the world can better track
their progress and world leaders can make better
decisions for their people.

Accounting for the environment
Environmental aspects of economic development indicators have been discussed widely, as
sustainability concerns gain traction. There is
VRXQG HFRQRPLF UHDVRQLQJ EHKLQG H[SORULQJ
WKHVH ,I IRU H[DPSOH ZH KDYH DQ RLO VSLOO WKH
costs associated with cleaning it up are often
counted in GDP, thus inflating GDP figures and
making the oil spill look like growth. However,
even putting environmental costs aside, many
have argued that measuring sustainability in
addition to growth is important when talking
about economic development since sustainability
is integral to long-term progress.
Such concerns have given rise to a slew of
alternative growth measures. One group focuses
HQWLUHO\RQHQYLURQPHQWDOH[WHUQDOLWLHVDQGLVFKLHɈ\
represented by green GDP measures, an umbrella
term that has gained considerable popularity among
economists and policymakers. By factoring in the
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environmental consequences of growth and producWLRQJUHHQ*'3PHDVXUHVGHɈDWHRYHUVWDWHG*'3
calculations, which focus solely on capital and labor,
while taking land, or in other words the environment,
DVɇ[HG%HFDXVHLWWDNHVODQGDVFKDQJHDEOHJUHHQ
GDP can help policymakers make more informed
decisions regarding the economy as well as environmental regulations and standards. On the other hand,
an inherent challenge is the reliable measurement
and monetary valuation of changes in environmental quality. However, the importance of incorporating
environmental concerns into development measures
has kept green GDP popular despite such concerns.

Furthermore, a major downside to SNI as a
measure of sustainable production levels is its
DVVXPSWLRQ WKDW ZLWK WKH PD[LPXP VXVWDLQDEOH
production level considering technology, environmental functions should be available “forever.”4
Assuming that this can happen with any production level is highly optimistic, especially considering
WKDW LQ DQ\ V\VWHP WKHUH LV HYHQWXDOO\ DQ XQH[SHFWHG VKRFN Ǳ QRQH H[LVWV XQGHU SHUIHFW FRQGLtions. Nevertheless, whereas SNI might appear as
more of a theoretical indicator rather than a practical one, it can be used in measuring how far away
from the level of sustainable income a country is.
However, without making the difference between
Sustainable National Income
sustainable and actual income, SNI by itself offers
While there are numerous approaches to green GDP, little usability and comparability. It could be used as
one of the most popular ones is Sustainable National a good supplement to GDP, especially when trying
Income (SNI), an indicator that takes into account to to measure whether economic growth has come at
ZKDW H[WHQW RXU LQFRPH VKRXOG EH DOORZHG WR JURZ an environmental cost.
if we want to keep our current level of welfare.2
Unlike GDP, not only does SNI incorporate Genuine Progress Indicator
sustainability in its income measures, but it can also be A second group of indicators takes into considerused to measure environmental degradation through ation both environmental and social aspects, which
a simple calculation of the difference between actu- are neglected by GDP. A promising alternative to
al and sustainable income. However, this informa- GDP is the Genuine Progress Indicator (GPI). The
tion comes at a cost – to be able to measure these GPI starts with consumption data similar to that
sustainable levels, one must make assumptions. used in GDP calculations. It then adjusts this by
These include absolute sustainability preferences
 GHGXFWLQJIRULWHPVVXFKDVLQFRPHLQHTXDOLW\
among the public and variables such as technology costs of crime, environmental degradation, and loss
and employment being stable. However, techno- of leisure, while (2) adding the impact of items like
logical and labor changes have been very rapid in services from consumer durables and public infrarecent years.
VWUXFWXUHDVZHOODVWKHEHQHɇWVRIYROXQWHHULQJDQG
housework.
2QHDGYDQWDJHRIWKH*3,LVWKDWLWLVH[SUHVVHG
E\ PHDQV RI D VLQJOH ɇJXUH LQ PRQHWDU\ WHUPV
“SNI could be used as a good
and as such has the same scale as GDP. The
GPI can thereby serve as a per capita measure of
supplement to GDP, especially
economic performance that can be compared across
when trying to measure whether
nations and regions. Taking a closer look at
economic growth has come at an
)LJXUH ,7 which shows the GPI and GDP per
environmental cost”
capita for the USA, we can see that while GDP per
FDSLWDKDVVWHDGLO\LQFUHDVHGVLQFH*3,SHU
capita has remained relatively stable. This would
imply that the costs of economic growth, which are not
Moreover, while economists often make use FDSWXUHGLQ*'3KDYHXQGRQHWKHEHQHɇWV:KHUHof homogeneous preferences or keeping certain DV*'3H[SHULHQFHGVWHDG\JURZWKUDWHVWKH*3,
variables stable, such assumptions can make for did not. As it deducts for environmental degradation,
an indicator that is less accurate than GDP, main- among other “costs of economic growth,” the GPI
ly because opinions on sustainability vary widely. will decrease the larger these deductions become.
Considering the lack of consensus on welfare In )LJXUH, we can see that these deductions have
measurement, it can be hard to pick the assumptions actually become so large that they neutralize the
that will lead to the most accurate measurement. EHQHɇWVRIHFRQRPLFJURZWK
Additionally, SNI implies that there is a trade-off
between production and sustainability, which is not 4. Ibid
necessarily the case. Given the current state of 5HGHɇQLQJ3URJUHVVǷ*URVVSURGXFWLRQYVJHQXmost economies, such a trade-off can seem logical. LQHSURJUHVVǸ([FHUSWIURPWKH*HQXLQH3URJUHVV,QGLFDWRU
However, green technology glosses over this trade- 6XPPDU\RI'DWDDQG0HWKRGRORJ\5HGHɇQLQJ3URJUHVV
San Francisco.
off in some cases, especially when it comes to 7DOEHUWK-&REE&: 6ODWWHU\1  7KH
energy generation.
*HQXLQH3URJUHVV,QGLFDWRU$WRROIRUVXVWDLQDEOH
%GH%RHUDQG5+XHWLQJ  6XVWDLQDEOHQDWLRQDO
income and multiple indicators for sustainable development
LQ2(&'0HDVXULQJVXVWDLQDEOHGHYHORSPHQWSǱ
,ELG
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GHYHORSPHQW5HGHɇQLQJSURJUHVV
7. Kubiszewski, I., Costanza, R., Franco, C., Lawn, P., TalEHUWK--DFNVRQ7 $\OPHU&  %H\RQG*'3
Measuring and achieving global genuine progress. Ecological
(FRQRPLFV

Adjusted Net Savings

Another recognizable alternative to GDP, resulting from the vast amount of criticism over GDP’s
limitations concerning sustainable growth, is the
Adjusted Net Savings (ANS) indicator (also known
DV *HQXLQH 6DYLQJV  ZKLFK LV H[SUHVVHG DV D
percentage of Gross National Income (GNI). ANS
encompasses the standard national accounting
PHDVXUHRIJURVVVDYLQJDGMXVWHGE\  GHGXFWLQJWKH
FRQVXPSWLRQ RI ɇ[HG FDSLWDO   DGGLQJ FXUUHQW
SXEOLF H[SHQGLWXUH RQ HGXFDWLRQ   GHGXFWLQJ
estimates of natural resource depletion, and (4)
GHGXFWLQJ IRU GDPDJHV IURP FDUERQ GLR[LGH DQG
particulate emissions. The interpretation of ANS
is straightforward: a negative ANS denotes that we
are depleting capital stocks, whereas a positive ANS
means that we are building wealth.
The ANS indicator has earned a strong
recognition due to its coherence and simplicity, but also because it has been adopted to
VRPH H[WHQW E\ YDULRXV VXSUDQDWLRQDO LQVWLWXWLRQV
including the World Bank, the United Nations and
the European Union.
1HXPD\HU(  7KH,6(:QRWDQ,QGH[RI
Sustainable Economic Welfare. Social indicators research,
  
1HXPD\HU(  :HDNYHUVXVVWURQJVXVWDLQDELOLW\
H[SORULQJWKHOLPLWVRIWZRRSSRVLQJSDUDGLJPV(GZDUG
Elgar Publishing.
)RUH[DPSOH5REHUW&RVWDQ]DHWDOǷ'HYHORSPHQW
7LPHWROHDYH*'3EHKLQGǸ7KH1DWXUH  
Ǳ
:RUOG%DQN:RUOG'HYHORSPHQW,QGLFDWRUV:RUOG
%DQN:DVKLQJWRQ'&%ROW.0DWHWH0DQG&OHPHQV
0  0DQXDOIRU&DOFXODWLQJ$GMXVWHG1HW6DYLQJV
Environment Department, World Bank: Washington DC.
8QLWHG1DWLRQV  3URWRW\SH*OREDO6XVWDLQDEOH
Development Report. New York: United Nations Department
of Economic and Social Affairs, Division for Sustainable DeYHORSPHQW-XO\SKWWSVXVWDLQDEOHGHYHORSPHQW
XQRUJJOREDOVGUHSRUW
,WZDVFRQVLGHUHGSRWHQWLDOO\XVHIXODVRQHRIWKHLQGLFDtors for the Lisbon Agenda.
European Parliament, Policy Department, Economic and
6FLHQWLɇF3ROLF\  Ƿ$OWHUQDWLYH3URJUHVV,QGLFDWRUV
to Gross Domestic Product (GDP) as a Means towards
Sustainable Development, Study requested by the EU
Parliament’s Committee on the Environment”, Public Health
DQG)RRG6DIHW\S

)LJXUH

Real GDP and GPI per capita, 1950–2004 (in 2000 USD)






































One of the most cited critiques of the GPI is
that it requires subjective value judgments over
which items to include and how to value them.
Additionally, the GPI is a weak measure of sustainability as it assumes perfect substitutability among
different forms of capital. For instance, the
depletion of natural resources can be masked by
substitution of human-built capital since all items
DUH H[SUHVVHG LQ WKH VDPH XQLW LH PRQHWDU\
terms. However, human-built and natural capital
are in fact not interchangeable. Even if we have
JUHDW KXPDQ FDSLWDO EHQHɇWV WKHVH FDQ QHYHU
substitute vital natural capital attributes such as,
IRUH[DPSOHWKHR]RQHOD\HU7KXVWDNLQJVXVWDLQability differences into account is traded off for the
DGYDQWDJHRIH[SUHVVLRQLQPRQHWDU\WHUPV

GPI per capita

GDP per capita

6RXUFH7DOEHUWK-&REE&: 6ODWWHU\1  7KH*HQXLQH3URJUHVV,QGLFDWRU$WRROIRU
sustainable development. Redefining progress

Since ANS can be used on a national, regional
and global scale, and because the calculation involves
corrections for human and natural capital, its employment appears to be a desired policymaking instrument
for the qualitative measure of growth. Among other
shortcomings, ANS suffers from the same drawback
of being a weak sustainability measure just like the
GPI discussed earlier, as it allows natural resources to
be compensated by production and human capital.
Thus, despite promising efforts, the ANS indicator
itself appears to be a step in the right direction, rather
than a ready-made alternative for GDP.

Accounting for social factors
The most important assets of a nation are
arguably its people rather than the sum of its
material wealth since human beings are both the means
and the ends of economic development. Growing
awareness of the importance of improving human
welfare through development has led to various indices
being created that assess human and societal wellbeing by considering social indicators such as health,
education, economic inequality, and gender inequality. These indicators are particularly important since
improved health and education, as well as reduced
economic and gender inequality can enhance the
range and capabilities of individuals to make choices
WKDWFDQHQDEOHWKHPWROLYHKDSS\IXOɇOOLQJOLYHV
+DUWZLFN-  ,QWHUJHQHUDWLRQDOHTXLW\DQGWKH
LQYHVWLQJRIUHQWVIURPH[KDXVWLEOHUHVRXUFHV$PHULFDQ
(FRQRPLF5HYLHZ
8QLWHG1DWLRQV'HYHORSPHQW3URJUDPPH 81'3 +XPDQ'HYHORSPHQW5HSRUW 1HZ<RUN1<2[IRUG8QLYHUVLW\3UHVV DYDLODEOHIURPKWWSKGUXQGSRUJVLWHV
GHIDXOWɇOHVUHSRUWVKGUBBHQBFRPSOHWHBQRVWDWV
SGI0DKEXEXO+DT5HɈHFWLRQVRQ+XPDQ'HYHORSPHQW
1HZ<RUN1<2[IRUG8QLYHUVLW\3UHVV 
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7KHUH DUH DOVR SRWHQWLDO HFRQRPLF EHQHɇWV WR
be gained from using national wealth to achieve
social impact. For instance, research suggests that
reducing gender inequality could potentially boost
*'3 JURZWK 6RFLDO LPSDFW FDQ EH GHɇQHG DV ǷD
VLJQLɇFDQWSRVLWLYHFKDQJHWKDWDGGUHVVHVDSUHVVLQJ VRFLDO FKDOOHQJHǸ VXFK DV ORZ OLIH H[SHFWDQF\
and educational levels, as well as economic and
gender inequality. Alternative indices can serve as a
useful tool for policymakers by providing insights about
VRFLDO FKDOOHQJHV DQG VWLPXODWLQJ UHɈHFWLRQ DERXW
how economic resources could best be used to
achieve the desired social impact.
Ƿ:KDWLVVRFLDOLPSDFW"Ǹ0LFKLJDQ5RVV&HQWHUIRU6RFLDO
,PSDFW8QLYHUVLW\RI0LFKLJDQDFFHVVHG$XJXVW
KWWSVRFLDOLPSDFWXPLFKHGXDERXWZKDWLVVRFLDOLPSDFW

Figure 2
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*1,LQGH[

Human Development Index

As an alternative to GDP, the United Nations
Development Programme (UNDP) launched the
+XPDQ 'HYHORSPHQW ,QGH[ +',  LQ  ZKLFK
measures the development of countries not only
through economic growth, but also in terms of
people’s capabilities, longevity, and quality of life.
The HDI was created to put emphasis on how people live and develop throughout their lives, and how
the different levels of human development can affect
macroeconomic variables important to the economic
growth of a country such as GNI and GDP.
The three dimensions comprising the HDI are long
and healthy life, knowledge, and a decent standard
of living. The HDI is a geometric mean of normalized
indices for each of the three dimensions, as shown in
Figure 2 7KH LQGH[ XVHV OLIH H[SHFWDQF\ DW ELUWK DV
an indicator for health since people born into healthier
VRFLHWLHVFDQJHQHUDOO\H[SHFWWROLYHORQJHU([SHFWed and mean years of schooling are the indicators the
HDI uses to measure how knowledgeable the society
is. The third component, “a decent standard of living,”
is gathered from the GNI per capita. Due to its holistic
approach, the HDI can stimulate discussion about why
countries with similar levels of income still have varying
degrees of human development.
)LJXUH  is a color-coded map of the world
according to HDI levels. The darker the shading, the
higher is the level of human development for that given
country. When compared to Figure 4, a color-coded
0DKEXEXO+DT5HɈHFWLRQVRQ+XPDQ'HYHORSPHQWǱ
Ƿ+XPDQ'HYHORSPHQW,QGH[Ǹ8QLWHG1DWLRQV'HYHORSment Programme Human Development Reports, accessed
$XJXVWKWWSKGUXQGSRUJHQFRQWHQWKXPDQGHYHORSPHQWLQGH[KGL

Figure 4
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map of the world according to wealth, one can observe
that wealthier countries tend to have higher levels of
human development. This makes perfect sense,
given that a decent standard of living is one of
WKH WKUHH SLOODUV RI WKH +', ,W UHɈHFWV WKH LPSRUtance of material standards of living for overall wellbeing. Meanwhile, higher levels of wealth result in
more resources being available to improve health and
education, thereby contributing to higher levels of
human development as measured in the HDI.
+HDOWKKDVDQLPSDFWRQDQGLVDOVRLQɈXHQFHG
by human development, economic growth, and
sustainability. As economic growth and advancement have slowed down over the last decade,
it is of increasing importance for individuals and
countries to gain competitive advantages through
living healthier lives, reducing healthcare costs,
increasing productivity, and raising the levels of
societal well-being. )LJXUH  shows the relationVKLSEHWZHHQZRUOGFXUUHQWKHDOWKH[SHQGLWXUHDQG
world GDP growth based on World Bank data from
WR7KHJUDSKGHPRQVWUDWHVWKDWZRUOG
FXUUHQW KHDOWK H[SHQGLWXUH DV D SHUFHQWDJH
of GDP has remained at rates of between
ǱDQGWUHQGHGXSZDUGRYHUWLPHZKLOHWKH
ZRUOG *'3 JURZWK UDWH KDV ɈXFWXDWHG DW DURXQG
ǱLQWKHVDPHSHULRG
According to the World Bank, the large
gap between these two indicators shows the
increasing inability of GDP growth to keep up
ZLWK ULVLQJ KHDOWK H[SHQGLWXUH DURXQG WKH ZRUOG
Policymakers will face the challenge of how to pay for

:RUOGFXUUHQWKHDOWKH[SHQGLWXUH RI*'3

Source: World Bank database

Ƿ0D[LPL]LQJ+HDOWK\/LIH<HDUV,QYHVWPHQWVWKDW3D\
2IIǸ:RUOG(FRQRPLF)RUXP -DQXDU\ 
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H[SDQGLQJ KHDOWK FRVWV ZKLOH HFRQRPLF JURZWK LV
slowing down. Indices that provide information about
average societal health levels, such as the HDI,
are thus likely to become ever more relevant than
before.

“A well-educated and skilled labor
force is necessary for countries to
diversify their economies”

Education is also critical to human and
economic development. The widely adopted view is
that education increases skills and knowledge and
provides greater opportunities in life. Also, higher
levels of education can stimulate innovation, which
boosts economic productivity. A well-educated and
skilled labor force is necessary for countries to
diversify their economies and move up production value chains, which is crucial for prolonged
economic development. GDP does not consider health indicators or educational levels. A focus
on GDP alone may lead to policies that promote
economic development, but that leads to increased
pollution or elevated stress levels, which can all
trigger the onset of non-communicable diseases
(NCDs) that are long-lasting and have high treatment costs. More holistic development measures
like the HDI that emphasize health and education
can help policymakers strike a balance between
promoting more sustainable economic growth
and increasing human well-being by building up a
healthier and better educated workforce.
Inclusive Development Index

Despite the widespread adoption and utilization
of the HDI as a holistic measure of national
progress, analysts have continually attempted
to redefine development in yet more meaningful
and nuanced ways. These attempts often strive
to quantify economic well-being in a manner that
captures more relevant information than purely GDP per capita. The HDI as it was originally
created has certain limitations. It does not
account for the environmental impact on human
well-being, nor does it consider the influence of
inequality on human development. Therefore,
several alternative metrics such as the Inequality-Adjusted HDI have been created to account
for this shortcoming.

Shutterstock, Pattarika Sisombat
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Ƿ$ERXW+XPDQ'HYHORSPHQWǸ8QLWHG1DWLRQV'HYHORSment Programme: Human Development Reports, accessed
$SULOKWWSKGUXQGSRUJHQKXPDQGHYǷ0D[Lmizing Healthy Life Years: Investments that Pay Off,” World
(FRQRPLF)RUXP -DQXDU\ Ƿ1RQFRPPXQLFDEOH
GLVHDVHVǸ:RUOG+HDOWK2UJDQL]DWLRQDFFHVVHG$SULO
KWWSZZZZKRLQWHQQHZVURRPIDFWVKHHWV
GHWDLOQRQFRPPXQLFDEOHGLVHDVHVǷ+XPDQ'HYHORSPHQW
,QGH[ +', Ǹ8QLWHG1DWLRQV'HYHORSPHQW3URJUDPPH+XPDQ'HYHORSPHQW5HSRUWVDFFHVVHG$SULOKWWS
KGUXQGSRUJHQFRQWHQWKXPDQGHYHORSPHQWLQGH[KGLǸ

$OH[*UD\Ƿ7KHVHDUHWKHZRUOGǵVPRVWLQFOXVLYHHFRQRPLHVǸ:RUOG(FRQRPLF)RUXP$SULO
=ODWD5RGLRQRYDǷ5LVLQJLQHTXDOLW\EHKLQG%UH[LWDQG'RQDOG
7UXPSYLFWRU\LVWRSJOREDOWKUHDWIRUWKHQH[WGHFDGHVD\V
:()Ǹ,QGHSHQGHQW-DQXDU\KWWSZZZLQGHSHQGHQWFRXNQHZVEXVLQHVVQHZVZHDOWKJDSJOREDOLQFRPHLQHTXDOLW\EUH[LWGRQDOGWUXPSYLFWRU\WKUHDWDKWPO
Ƿ7KH,QFOXVLYH*URZWKDQG'HYHORSPHQW5HSRUWǸ:RUOG
(FRQRPLF)RUXPDFFHVVHG$XJXVWKWWSVZZZ
ZHIRUXPRUJUHSRUWVWKHLQFOXVLYHJURZWKDQGGHYHORSPHQWUHSRUWǷ7KH,QFOXVLYH'HYHORSPHQW,QGH[6XPPDU\DQG
'DWD+LJKOLJKWVǸ:RUOG(FRQRPLF)RUXP -DQXDU\ 
Ƿ7KH,QFOXVLYH'HYHORSPHQW,QGH[6XPPDU\DQG'DWD
+LJKOLJKWVǸ:RUOG(FRQRPLF)RUXP -DQXDU\ 
$GYDQFHGHFRQRPLHVGHɇQHGE\WKH:()DUUDQJHG
DFFRUGLQJWRWKHLURYHUDOO,',VFRUHIURPKLJKHVWWRORZHVW
1RUZD\,FHODQG/X[HPERXUJ6ZLW]HUODQG'HQPDUN6ZHGHQ
Netherlands, Ireland, Australia, Austria, Finland, Germany, New
Zealand, Belgium, Czech Republic, Korea Rep., Canada, France,
Slovenia, Slovak Republic, United Kingdom, Estonia, United
States, Japan, Israel, Spain, Italy, Portugal and Greece (source:
Ƿ7KH,QFOXVLYH'HYHORSPHQW,QGH[6XPPDU\DQG'DWD
+LJKOLJKWVǸ:RUOG(FRQRPLF)RUXP-DQXDU\SDJH 

Meanwhile, Figure 7 shows a strong correlation
between the IDI and GDP per capita among these
VDPH  GHYHORSHG HFRQRPLHV 7KHVH JUDSKV
suggest that, if inclusivity is promoted, it may aid
in both economic and human development. The
IDI may be versatile, but its direct applicability as a
tool for policymakers is ultimately limited. Like other
broad measures of development, the IDI evaluates an
entire economy at a given point in time, and cannot
be used to evaluate the impact of any individual policy
or economic project. Nevertheless, the IDI can serve
as a useful alternative and complement to GDP per
capita as a way of evaluating economic development.

)LJXUH

+XPDQ'HYHORSPHQW,QGH[ +', 

Human Development Index, 2015 vs. Inclusive Development Index, 2018
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Figure 7

GDP per capita (nominal, USD), 2017 vs. Inclusive Development Index, 2018
1RPLQDO*'3SHUFDSLWD

,Q  WKH :RUOG (FRQRPLF )RUXP :() 
FUHDWHG WKH ,QFOXVLYH 'HYHORSPHQW ,QGH[ ,', 
7KLV QHZ PHWULF H[DPLQHV HFRQRPLF SURVSHULW\ LQ WKH FRQWH[WV RI JURZWK DQG GHYHORSPHQW
inclusion, and intergenerational equity.
Deepening inequality as a consequence of
pro-growth policies such as free trade agreements
has been cited as a key cause of the recent global
surge in support for populist politicians.22 The political
disruptions engendered by inequality as well as growing awareness of the economic consequences of
inequality have spurred a broader focus on equity
and inclusive growth, and led to the development of
indices that include indicators for inequality. To
evaluate the three pillars of economic prosperity,
namely growth and development, inclusion, and
intergenerational equity, the IDI uses a range of
indicators. In addition to GDP per capita, the IDI
H[DPLQHVRWKHULQGLFDWRUVLQFOXGLQJ*LQLPHDVXUHV
of income and wealth inequality, dependency ratios and
public debt levels to better assess an economy’s
overall standing.7KH,',LVGHVLJQHGWREHWWHUUHɈHFW
society’s bottom-line measure of economic progress,
namely broad-based living standards. Living standards
are a multidimensional phenomenon that encompasses income, employment opportunity, economic
security, and quality of life. The IDI’s bottom-line
approach allows it to serve as a useful complement to
GDP, which can be understood as a top-line metric of
national economic performance.24
Since the IDI’s varying component indicators are
frequent and logical targets of policymakers, the
LQGH[FDUULHVWKHVDPHLQWXLWLYHDSSHDOWKDWKDVORQJ
kept GDP per capita a popular indicator. The IDI
aims to both provide an impetus for policymakers
WR PDNH EHQHɇFLDO SUHVFULSWLRQV ZKLOH VLPXOWDQHously creating a practical framework within which
they may do so. )LJXUH  has been constructed
with the most recent HDI and IDI values available,
DQGVKRZVWKDWDPRQJDGYDQFHGHFRQRPLHVDV
GHɇQHG E\ WKH :() WKH ,', GLVSOD\V D VWURQJ
correlation with the HDI.
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,Q  WKH 8QLWHG 1DWLRQV 'HYHORSPHQW
Programme introduced the Gender Inequality
,QGH[ *,,  WR DGGUHVV WKH ODFN RI DWWHQWLRQ WR
the issue and to quantify the human development costs caused by gender inequality. The GII
evaluates gender inequality in three aspects of
human development – reproductive health,
empowerment, and economic status. The higher the GII value, the greater the disparity between
females and males, and the higher the loss to human
development. The GII sheds light on the position of
ZRPHQLQFRXQWULHV27

)LJXUH

*OREDO*HQGHU,QHTXDOLW\,QGH[ Ǳ




















“Multiple studies have shown that
JHQGHULQHTXDOLW\FRPHVZLWKKXJH
economic costs”

*OREDO*HQGHU,QHTXDOLW\,QGH[ 
Source: UNDP Human Development Reports

The GII component indicators highlight areas
in need of critical policy intervention, and could
The WEF has pointed out that the choice stimulate proactive thinking and public policy
of which metric to use to evaluate the economy to overcome the systemic disadvantages that
FDQ LQɈXHQFH SROLF\ SULRULWLHV DQG REMHFWLYHV 7KH women face. Multiple studies have shown that
traditional focus on GDP as the primary gender inequality comes with huge economic
measure of economic prosperity tended to FRVWV 7KH 2(&' IRU H[DPSOH VXJJHVWV WKDW
LQɈXHQFH SROLWLFDO DQG EXVLQHVV OHDGHUV WR XS WR  FRXOG EH DGGHG WR *'3 E\ 
HPSKDVL]H PDFURHFRQRPLF DQG ɇQDQFLDO VWDELO- if the gender gap in labor force participation
LW\ SROLFLHV ZKLFK LQɈXHQFH WKH RYHUDOO OHYHO RI is reduced.  7KH  &UHGLW 6XLVVH 5HVHDUFK
economic activity. If widely adopted, the IDI may Institute Davos Edition report entitled “Eradicathelp nudge policymakers and the business world LQJ ([WUHPH 3RYHUW\Ǹ PHDQZKLOH V\QWKHVL]HG
toward a paradigm of more inclusive growth by evidence which shows that investing in
drawing attention and efforts towards issues such women’s health, education, and empowerment can
as the strength and equity of institutions and VLJQLɇFDQWO\VWLPXODWHWKHLUPXOWLSOHFRQWULEXWLRQVWR
stimulate initiatives and policies in such areas as the economy.
skills development, labor markets, competition and
The report for instance cited research
rents, investor and corporate governance, social that found that when women earn more and
protection, infrastructure, and basic services. These account for a larger share of household income,
areas are essential in order to increase the breadth a greater share of household spending is directed
of participation in economic growth, thereby helping toward the health of the family, which has a positive
to make economies more inclusive.
impact on the economy. Highlighting increases
in economic potential due to reductions in gender
*HQGHU,QHTXDOLW\,QGH[
inequality could stimulate discourse on whether
Historically, the issue of gender inequality and its or not societies can afford to marginalize their
impact on development has often been overlooked female populations, and eventually even facilitate
as women were accorded a lower socio-econom- the empowerment of females.
ic status in many societies. Despite the remarkable improvement in stature achieved by women 27. “Technical notes,” United Nations Development
LQ WKH VW FHQWXU\ PDQ\ ZRPHQ FRQWLQXH WR EH 3URJUDPPH+XPDQ'HYHORSPHQW5HSRUWVDFFHVVHG
discriminated against in the spheres of health, 6HSWHPEHUKWWSKGUXQGSRUJVLWHVGHIDXOWɇOHV
politics and education. The cost of gender in- KGUBWHFKQLFDOBQRWHVBSGI
equality to development is also not adequately 0DUL.LYLQLHPLǷ:K\DSXVKIRUJHQGHUHTXDOLW\PDNHV
VRXQGHFRQRPLFVHQVHǸ2(&'DFFHVVHG6HSWHPEHU
KLJKOLJKWHG)RUH[DPSOHLQGLFHVVXFKDVWKH+', KWWSZZZRHFGRUJJHQGHUSXVKJHQGHUHTXDOLand the IDI – even though the latter includes mea- ty-economic-sense.htm.
sures on wealth and income inequality – do not 'U'DYLG(%ORRP'U0LFKDHO.XKQDQG'U.ODXV
include any indicators for gender inequality and its Prettner, “Escaping poverty: Investing in women’s human
FDSLWDOǸLQ(UDGLFDWLQJ([WUHPH3RYHUW\ =XULFK&UHGLW
impact on development outcomes.
Ƿ7KH,QFOXVLYH'HYHORSPHQW,QGH[6XPPDU\DQG
'DWD+LJKOLJKWVǸ:RUOG(FRQRPLF)RUXP -DQXDU\ 
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6XLVVH5HVHDUFK,QVWLWXWH DFFHVVHG$SULO
KWWSSXEOLFDWLRQVFUHGLWVXLVVHFRPWDVNVUHQGHU
ɇOHLQGH[FIP"ɇOHLG &%''$')%)%$%)')$%)

our highways of carnage… It measures neither our
wit nor our courage, neither our wisdom nor our
learning…” The speech taps into the popular notion
that money is happiness in the abstract (as Schopenhauer put it), and that the breathless chase for
bigger GDP brings a plethora of negative effects. A
KDSSLQHVVLQGH[DVDQDOWHUQDWLYHWRHFRQRPLFRXWSXW
LV QRW D QHZ LGHD Ǳ DW WKH HQG RI WKH WK FHQWXry, the Enlightenment philosopher Jeremy Bentham
developed a system that estimates the pleasure in
the populace caused by political actions. However, the recent Global Financial Crisis created new
impetus to end the obsession with GDP growth and
seek out other measures of progress.
7KH :RUOG +DSSLQHVV 5HSRUW ɇUVW SXEOLVKHG LQ  E\ LQGHSHQGHQW H[SHUWV has
spearheaded a movement to accept happiness
and well-being as important measures of social
SURJUHVV ,Q  WKH WKHQ KHDG RI WKH 8QLWHG
Nations Development Programme, Helen Clark,
H[FRULDWHG WKH ǷW\UDQQ\ RI *'3Ǹ DQG VWUHVVHG
the importance of sustainable growth. The World
Happiness Report’s international happiness ranking
Happiness Index
LVFUHDWHGWKURXJKVXUYH\VLQRYHUFRXQWULHVWKDW
The modern critique of economic growth was DVNUHVSRQGHQWVSHUFRXQWU\ IRUHDFK
HORTXHQWO\H[SUHVVHGLQ5REHUW).HQQHG\ǵVIDPRXV of three consecutive years) to evaluate their current
speech: “Gross National Product counts air pollution OLYHVRQDVFDOHIURPWRZLWKWHQVWDQGLQJIRU
and cigarette advertising, and ambulances to clear best possible life and zero for worst possible.

7KH XVH RI WKH *,, DV RQH DGGLWLRQDO NH\ LQGH[
for decision-making would enhance the visibility of
gender inequality and its cost on society. The GII
could be particularly useful to highlight the human
development losses in societies where women are
VWLOOVLJQLɇFDQWO\PDUJLQDOL]HGGXHWRKLVWRULFVRFLHWDO
norms and prejudices, and where, historically, there
may have been a lack of policies to reduce gender
inequality. )LJXUHVKRZVWKDWVLQFHWKH*,,ZDVɇUVW
SXEOLVKHG LQ  JHQGHU LQHTXDOLW\ KDV GHFOLQHG
globally on average. The rate at which the gender
gap is closing, however, seems to be slowing down.
The world still has a long way to go to end gender
inequality and the GII can continue to guide policymakers by providing insights about the gender gap in
key areas of human development such as health and
education. Even though the GII has its limitations and
it alone cannot be the sole replacement for GDP as a
NH\LQGH[RIGHYHORSPHQWWKHUHVKRXOGEHFRQWLQXHG
research on how to better account for the costs of
gender inequality on social welfare and integrate it
into decision-making and policymaking processes.

Ƿ*HQGHU,QHTXDOLW\,QGH[ *,, Ǹ8QLWHG1DWLRQV'HYHORSPHQW
3URJUDPPH+XPDQ'HYHORSPHQW5HSRUWVDFFHVVHG$SULO
KWWSKGUXQGSRUJHQFRQWHQWJHQGHULQHTXDOLW\LQGH[JLL

Ƿ:RUOG+DSSLQHVV5HSRUWǸ:RUOG+DSSLQHVV
5HSRUWDFFHVVHG$XJXVWKWWSZRUOGKDSSLQHVV
UHSRUWHG

)LJXUH

Top 10 happiest countries in the world, 2015–17
)LQODQG 
1RUZD\ 
'HQPDUN 
,FHODQG 
Switzerland

Netherlands

&DQDGD 
New Zealand

6ZHGHQ 
Australia (7.272)

([SODLQHGE\*'3SHUFDSLWD

([SODLQHGE\6RFLDOVXSSRUW

([SODLQHGE\+HDOWK\OLIHH[SHFWDQF\

([SODLQHGE\)UHHGRPWRPDNHOLIHFKRLFHV

([SODLQHGE\*HQHURVLW\

([SODLQHGE\3HUFHSWLRQVRIFRUUXSWLRQ

'\VWRSLD  UHVLGXDO
6RXUFH+HOOLZHOO-/D\DUG5 6DFKV-  :RUOG+DSSLQHVV5HSRUW1HZ<RUN6XVWDLQDEOH'HYHORSPHQW6ROXWLRQV1HWZRUN
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The life evaluation survey is employed because
it consistently provides stable, informative results
across countries and more fully captures life
circumstances than alternative measures. )LJXUH 
shows the happiest countries according to the report’s results. Surprisingly or not, the happiest countries are not the economic or political locomotives of
WKHZRUOG)RUH[DPSOH&KLQDLVUDQNHGQXPEHU86

“GDP growth does provide a
boost to happiness, but has to
be complemented with other
social factors”

Shutterstock, mimagephotography
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The World Happiness Report posits that
differences in happiness among countries
DUH ODUJHO\ DERXW   H[SODLQHG E\ VL[ YDULDEOHV *'3 SHU FDSLWD OLIH H[SHFWDQF\ WUXVW LQ
business and government), social support,
perceived independence to make life decisions,
and generosity. According to )LJXUH, GDP per
FDSLWDVRFLDOVXSSRUWDQGOLIHH[SHFWDQF\DUHWKH
most important factors, proving that GDP growth
(on average) does provide a boost to happiness,
but has to be complemented with other social
factors. The top countries in the global happiQHVVUDQNLQJVFRUHKLJKRQDOOVL[IDFWRUV&KLQD
RQ WKH RWKHU KDQG SUHVHQWV D FDXWLRQDU\ H[DPple: despite a startling increase in GDP, Chinese
FLWL]HQV DUH QR KDSSLHU WKDQ WKH\ ZHUH  \HDUV
ago. This is why, rather than ignoring GDP growth
or obsessing over it, it is best to supplement it
with other indicators that will provide a better
overall picture and more insight for policymakers.
,Q DGGLWLRQ WKH LQGH[ XVHV ɇUVWKDQG GDWD IURP
people living in the countries, which should add
value to traditional economic measures focused
RQRIɇFLDOO\UHSRUWHGGDWD
7KH+XPDQ'HYHORSPHQW,QGH[WKH,QFOXVLYH
'HYHORSPHQW ,QGH[ DQG WKH *HQGHU ,QHTXDOLW\
,QGH[FDQVHUYHDVXVHIXOFRPSOHPHQWVWR*'3
as they focus very much on current societal
issues such as wealth and gender inequality,
and hence allow policymakers to have a more
distinct and inclusive picture of an economy.
The population’s happiness is a way to incorSRUDWH WKH HDUOLHUH[DPLQHG PHDVXUHV LQFOXGLQJ
environmental and social indices by taking the firsthand data from people living in the countries and
making sense of it in addition to traditional
economic measures. Development plans should
consequently include policies that not only boost
GDP, but also improve health and education,
increase economic inclusion, and promote
gender and wealth equality in order to enhance
people’s capability and capacity to live happy,
fulfilling lives.

Accounting for technological
development
The Fourth Industrial Revolution is characterized
by technology’s interference in sectors, industries, sub-industries, and products and services
DFURVVPDQ\FRXQWULHV8OWLPDWHO\LWLVH[SHFWHG
to be a seamless fusion of physical, digital and
ELRORJLFDO WHFKQRORJLHV VXFK DV DUWLɇFLDO LQWHOligence, robotics, nanotechnology, the Internet
RI 7KLQJV DXWRQRPRXV YHKLFOHV ' SULQWLQJ
energy storage, blockchain, and quantum computing. What is so special about these technolRJLHV LV WKDW WKH SDFH RI FKDQJH LV H[SRQHQWLDO
Even when compared to the previous industrial
revolutions, the Fourth Industrial Revolution is
H[FHSWLRQDOO\ HYROYLQJ DQG FDXVLQJ RQHZD\
disruption. Not only do business leaders have to
comprehend the changing environment at the
micro level, but also country leaders and policymakers must take the disruption into account.
Digitalization and freemiums

The Fourth Industrial Revolution has been most
aptly embodied in the sweeping rise of digitization
and “freemium” services (free services with the
option of paying a premium for additional features)
that have disrupted long-stagnant industries across
WKHJOREH:KLOHGHɇQLWLRQVDERXQGGLVUXSWLRQVDUH
best characterized as processes where unestablished upstarts successfully challenge incumbents
by taking advantage of either low-end or newmarket footholds that are untouched or underutilized by current market leaders.

“There are four main causes for
mismeasurement of the true
economic impact of disruptive
technologies”

tent available for free. On any given day, virtually
everyone in developed countries has free access
to information and content that two decades ago
would have been cost-prohibitive to produce on an
ad-hoc and tailored basis. As we consume more
and more information and content online for free,
industries such as the news media continue to
chalk up casualties and drag down GDP as
businesses go under.
Elsewhere, disruptive companies have made
VLPLODU H[SDQVLRQV LQ WKH TXDQWLW\ RI JRRGV DQG
services provided for a set price. For instance,
DPHUHGHFDGHDJRDFRQVXPHUFRXOGH[SHFWWR
buy a dozen songs for ten dollars and, if lucky,
receive a hidden bonus track. Today, the same
DPRXQW FDQ SURYLGH DFFHVV WR PRUH WKDQ 
million songs, consumable at leisure. Dilemmas
of choice aside, a greater variety should result in
an increased consumer surplus, which today is
either left uncounted or marked as a decrease
LQ *'3 GXH WR OHVV H[SHQGLWXUH SHU FDWHJRU\ RI
consumption.

“As a corollary of increased
TXDOLW\GLVUXSWRUVDOVRHQKDQFH
WKHSURGXFWLYHHIɇFLHQF\ZLWKLQ
their sectors”

In addition to quantity, disruptive technologies
also modulate the quality of services and goods
consumed. )RU H[DPSOH VRFLDOPHGLDJHQHUDWed ratings and the minute-to-market accuracy of
modern trading platforms provide everyday
FRQVXPHUV D OX[XU\ RI HDVH DQG TXDOLW\ WKDW FRXOG
not have been purchased for any price half a
century ago. As with free services and household work, greatly valued increases in quantity hold
no sway over GDP measures. As a corollary of
increased quality, disruptors also enhance
WKH SURGXFWLYH HIɇFLHQF\ ZLWKLQ WKHLU VHFWRUV 1HZ
technology companies have ousted traditional
incumbents by establishing platforms that transform peers into providers and eliminate middle
tiers in distribution and production. Since their
emergence, peer-to-provider and sharing-economy
VHUYLFHV KDYH VLJQLɇFDQWO\ LQFUHDVHG WKH YROXPH RI
transactions that take place in their targeted industries.
However, the aggregate value of these engagements is likely to be severely undercounted due to
WKH HOLPLQDWLRQ RI PLGGOHPHQ DQG RWKHU HIɇFLHQF\
EHQHɇWV

By creating new technologies and using old ones
in new ways, numerous disruptors have emerged
to date. Consequently, the disrupting mavericks of
this world are a challenge not only for regulators
and policymakers, but also for anyone interested in
gauging the true level of economic activity.
There are four main causes for mismeasurement
of the true economic impact of disruptive technologies as assessed by traditional GDP measurement
schemes. First is the conversion of paid content into
freemium consumption. In the past decade, comSDQLHVVXFKDV*RRJOHKDYHVLJQLɇFDQWO\H[SDQGHG
the commons by making previously paid-for con- (ULN%U\QMROIVVRQDQG$YL*DQQDPDQHQLǷ0HDVXULQJ
ZZZZHIRUXPRUJDJHQGDWKHIRXUWKLQGXVtrial-revolution-what-it-means-and-how-to-respond.
Ƿ:KDW,V'LVUXSWLYH,QQRYDWLRQ"Ǹ&OD\WRQ0&KULVtensen, Michael E. Raynor, Rory McDonald.
KWWSVZZZZHIRUXPRUJDJHQGDLVWHFKQRlogical-change-creating-a-new-global-economy.

Changes in Consumer Surplus in the Digital Economy,” MIT
,'(5HVHDUFK3URMHFW
3HWHU0DUVK  7KH1HZ,QGXVWULDO5HYROXWLRQ<DOH
8QLYHUVLW\3UHVV
KWWSVSUHVVVSRWLI\FRPXVDERXW
KWWSVZZZVLWUDɇHQDUWLFOHVFKDOOHQJHVPHDVXUing-digital-economy.
The Future of GDP 41

)LJXUH

Innovation measures

Research and development expenditure (% of GDP), USA and China

To grasp the impact of technology, it is important
WR ɇQG ZD\V WR LQFRUSRUDWH WKH LQQRYDWLRQ LQFOXGing disruption, aspect into measuring a country’s
economic activity and growth potential. The purpose
of adding complementary technology metrics to
established metrics like GDP is to increase the
understanding of a country’s economic prospects.
One way to accomplish this is to turn to
standardized innovation indices that span over the
last few decades. The indices to focus on include
5HVHDUFK DQG 'HYHORSPHQW 5 '  ([SHQGLWXUHV
and Patent Applications by Residents. ([SHQGLture on research and development is undertaken
systematically to increase knowledge – including knowledge of humanity, culture and society,
and the use of knowledge for new applications.
R&D covers basic research, applied research, and
H[SHULPHQWDO GHYHORSPHQW )LJXUH  shows the
5 ' H[SHQGLWXUH WUHQGV IRU WKH 86$ DQG &KLQD
3DWHQWDSSOLFDWLRQVDUHZRUOGZLGHDSSOLFDWLRQVɇOHG
through the Patent Cooperation Treaty procedure
RUZLWKDQDWLRQDOSDWHQWRIɇFHWRUHFHLYHH[FOXVLYH
rights for an invention, i.e. a product or process that
provides a new way of doing something or offers
a new technical solution to a problem. A patent
SURYLGHV SURWHFWLRQ RI DQ LQYHQWLRQ DQG H[FOXVLYH
rights to the owner of the patent for a limited period,
JHQHUDOO\  \HDUV )LJXUH  shows the patent
ɇOLQJWUHQGVIRUWKH86$DQG&KLQD
&KLQD KDV H[SHULHQFHG D VWHDG\ XSZDUG WUHQG
in both metrics and the USA has been consistent over time. Interestingly enough, especially in
&KLQDWKHɇQDQFLDOFULVLVRIGLGQRWDIIHFWHLWKHURIWKHPHDVXUHVVLJQLɇFDQWO\ZKLFKPHDQVWKDW
these measures might not be driven by the same
forces as traditional economic measures are and
PLJKW WKXV KDYH YDOXDEOH DOWHUQDWLYH H[SODQDWRU\
power. Notably, China is behind the USA in terms of
WRWDODQGSHUFDSLWD*'3EXWSDWHQWɇOLQJVDVDUDWLR
of total population is gradually getting close to the
86 ɇJXUH 6LQFH LQWHOOHFWXDO SURSHUW\ LV VXSSRVHG
WRKDYHORQJWHUPFRQVHTXHQFHVJLYHQWKH\HDU
H[FOXVLYLW\ SHULRG WKLV UDWLR PLJKW DOVR DGG DOWHUQDWLYH H[SODQDWRU\ SRZHU WR WUDGLWLRQDO PHDVXUHV
)RUH[DPSOHLI&KLQDKDVPRUHSDWHQWVSHUFDSLWD
than the USA does, this ratio can help solidify the
FRXQWU\ǵVORQJHUWHUPJURZWKH[SHFWDWLRQVHVWLPDWed by economists.
The logic behind the innovation indices is that
FRXQWULHV ZLWK KLJK SURSRUWLRQV RI 5 ' H[SHQGLture as a percentage of GDP and relatively large
QXPEHUV RI SDWHQW ɇOLQJV DUH GHHPHG WR EH WKH
PRVWWHFKQRORJLFDOO\ɇWIRULQQRYDWLRQ,QIDFWWKH\
should be innovation leaders since such countries are at the frontier of the Fourth Industrial
Revolution given their lead in R&D spending and
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5HVHDUFKDQGGHYHORSPHQWH[SHQGLWXUH RI*'3 86$
5HVHDUFKDQGGHYHORSPHQWH[SHQGLWXUH RI*'3 &KLQD
6RXUFH7KH:RUOG%DQN*URXS'DWD5HVHDUFKDQG'HYHORSPHQW([SHQGLWXUH RI*'3 &UHDWLYH&RPPRQV$WWULEXWLRQ,QWHUQDWLRQDO/LFHQVH &&%<
)LJXUH

Patent application (% of total population), USA and China












































3DWHQWDSSOLFDWLRQV RIWRWDOSRSXODWLRQ 86$
3DWHQWDSSOLFDWLRQV RIWRWDOSRSXODWLRQ &KLQD
6RXUFH7KH:RUOG%DQN*URXS'DWD3DWHQW$SSOLFDWLRQV 5HVLGHQWV &UHDWLYH&RPPRQV$WWULEXWLRQ
,QWHUQDWLRQDO/LFHQVH &&%<

ZZZWKHJOREDOHFRQRP\FRPVXPPDU\BVWDWLVWLFVSKS
ZZZGDWDEDQNZRUOGEDQNRUJGDWDUHSRUWVDVS["VRXUFH  VHULHV ,33$75(6' FRXQWU\
ZZZGDWDRHFGRUJUGJURVVGRPHVWLFVSHQGLQJRQUGKWP
ZZZGDWDZRUOGEDQNRUJLQGLFDWRU1<*'30.73
KD.ZG?page.
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patent applications. More importantly, countries that
KDYHJURZWKWUHQGVLQERWKPHDVXUHVDUHH[SHFWHG
WRKDYHDVXSHULRUWUDQVIRUPDWLRQDOɇWFRPSDUHGWR
other countries. China proves the point: outstandLQJ JURZWK LQ SDWHQW ɇOLQJV VXSSRUWHG E\ D VWHDG\
upward trend in R&D. One could assume that
China is well positioned for innovative and disruptive technology, being both proactive about leading
in-house innovations and reactive to the world’s new
technologies.
How do the two metrics add insight to traditional
measures and what does this imply going forward?
)LUVW WKHVH PHWULFV FDQ H[SODLQ WKH UDWH RI *'3
growth: if we correlate real GDP growth in the USA
IURPWRWRWKHJURZWKLQSDWHQWɇOLQJV
WKH FRUUHODWLRQ LV HTXDO WR DURXQG  6HFRQG
the metrics are not only relative, but also absolute.
7KXVZHFDQH[SHFWWKRVHFRXQWULHVZLWKWKHKLJKHVWQXPEHURISDWHQWɇOLQJVWREHWKHPRVWWHFKQRlogically advanced and well positioned to address
LQQRYDWLRQ)LQDOO\HFRQRPLVWVFDQEXLOGH[SHFWDWLRQV
DERXWWKHHFRQRPLFJURZWKRIFRXQWULHVE\H[WUDSRlating innovation indices with the idea that the most
WHFKQRORJLFDOO\ DGYDQFHG FRXQWULHV DUH H[SHFWHG WR
lead the way into the Fourth Industrial Revolution.
On the other hand, this idea is equivalent to
saying that the most technologically advanced
FRXQWULHV DUH H[SHFWHG WR DGYDQFH IXUWKHU ZKLOH
WKH OHDVWDGYDQFHG FRXQWULHV DUH H[SHFWHG WR VWD\
where they are. Therefore, this theory of “the rich
get richer and the poor get poorer” has its weaknesses as it does not give enough insight into a
country’s “hidden” potential, but instead builds on
WKHH[LVWLQJKLVWRU\RILQQRYDWLRQ
Ƿ(TXLW\ǸDVDQDOWHUQDWLYHPHDVXUHWR*'3

As GDP represents the total market value of all
goods and services produced in a country, it is
DOPRVW DQ DSSUR[LPDWLRQ RI DQQXDO QDWLRQDO
income, DQG ɇQDQFLHUV FRXOG EH GUDZQ WR WUHDW
D FRXQWU\ OLNH D FRPSDQ\ H[DPLQLQJ LWV ɇQDQFLDOV
DQG HYDOXDWLQJ LWV ɇQDQFLDO KHDOWK 7KLV H[SHULmental approach translates into the well-known
balance sheet equation where assets equal liabilities plus shareholder equity. However, translations
of this equation into a national “balance sheet” are
LQVXIɇFLHQWEHFDXVHJRYHUQPHQWDOHTXLYDOHQWVRID
EDODQFHVKHHWGRQRWUHɈHFWDQ\RIWKHDFFXPXODWed non-governmental assets held by the public. The
Inclusive Wealth Report from the United Nations
8QLYHUVLW\ ɇUVW SXEOLVKHG LQ 42 offers
a starting point in constructing a meaningful
alternative to GDP using traditional corporate
ɇQDQFH PHWKRGV 7KH HTXDWLRQ IRU QDWLRQDO
equity constructed in the following paragraph is an
easy-to-calculate version, allowing for separation
of objective and subjective measures in order to
demonstrate an alternative measure to GDP.
ZZZHFRQRPLVWFRPQRGH
GRFXPHQWVZRUOGEDQNRUJFXUDWHG
HQSGIPXOWLSDJHSGIRUZZZ
HFRQRPLVWFRPEORJVIUHHH[FKDQJHQDWLRQDO
balance-sheets.
KWWSVGLJLWDOOLEUDU\XQRUJUHFRUG"OQ HQ

Shutterstock, Yorkman
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Past research KDV VHSDUDWHG QDWLRQDO ɇ[HG
assets into natural, produced, and human capital,
including governmental and non-governmental assets.
By combining measures of household net worth and
government net worth, the balance sheet equation
can be transformed and most information used in past
research can be inferred,44 yielding the equation for
national equity. The following reasoning applies:
+RXVHKROG 1HW :RUWK  *RYHUQPHQWDO 1HW :RUWK
+XPDQ&DSLWDO,QWDQJLEOHV 1DWLRQDO(TXLW\
Household net worth includes all ownership
of corporate and non-corporate equities (nonSURɇWRUJDQL]DWLRQVDQGKRXVHKROGV PLQXVOLDELOLWLHV
Government net worth is the total value of
government assets including land rights and
associated resources minus all government
liabilities. Theoretically, this means that household
net worth and government net worth together
sum up the ownership of all companies as
well as natural resources and infrastructure.
A simple objective measure used for human
capital is the sum of educational and vocationDO WUDLQLQJ H[SHQGLWXUH LQ D FRXQWU\ GXULQJ D
SHULRGRIWLPH)RUH[DPSOHWKLVSHULRGFRXOGEHD
UROOLQJ  \HDUV LQGLFDWLQJ WKH QXPEHU RI \HDUV D
SHUVRQZRUNVIURPWKHDJHRIWR7KLVDVVXPHV
human capital fully depreciates with workers upon
retirement. Therefore, the dollar value of human
capital at any point in time is the number of dollars
spent on education and training of active workers.

Intangibles can be calculated as a sum product of
relevant standardized factors weighted by betas
ŶV  WR SHQDOL]H RU UHZDUG IDFWRUV LQ D QDWLRQǵV
ɇQDQFLDOKHDOWK
Making a few changes to the well-known corpoUDWHɇQDQFHEDODQFHVKHHWHTXDWLRQZLOOWKXVUHVXOW
LQDɇJXUHIRUQDWLRQDOHTXLW\UHSUHVHQWLQJDQDWLRQǵV
assets minus the money it borrows from foreignHUVDQGFDQEHH[WHQGHGIXUWKHUWRLQFOXGHKXPDQ
capital and many intangible aspects of a nation’s
WRWDOHTXLW\:KLOHWKLVDSSURDFKLVH[SHULPHQWDODQG
does not have widespread research coverage, it can
be used as a complement to GDP to provide more
insight, especially when it comes to human capital
and intangibles.
The ultimate source of growth in human
history, from the invention of the wheel to the
invention of the internet, has always been innovation. Today, the innovation pipeline is full of
promising disruptive technologies supposedly
GHVWLQHG WR UHGHɇQH EXVLQHVVHV LQ PDQ\ LQGXVtries around the developed and developing world.
7KH DOWHUQDWLYH PHDVXUHV H[DPLQHG LQ WKLV VHFWLRQ
spring from this latest school of thought and add to
traditional measures like GDP. A nation’s transforPDWLRQDOɇWDQGLWVZHDOWKDUHXVHIXOWREHWWHUXQGHUstand the economic prospects of a given country.
7UDQVIRUPDWLRQDO ɇW PHDVXUHV FDQ DGG LQVLJKW LQWR
innovation trends and their robustness. A country’s
wealth is another way to understand its economic
well-being.
The challenge

The main challenge with all the indicators discussed
in this chapter is a technical one, as they require the
TXDQWLɇFDWLRQRIHQYLURQPHQWDOVRFLDODQGWHFKQRlogical factors in monetary terms. One can argue
WKDWWKHPRUHWKHVHDOWHUQDWLYHVɇQGWKHLUZD\LQWR
the public space and the more backing they receive
IURPSROLF\PDNHUVWKHPRUHUHVRXUFHVZLOOɈRZLQWR
IXUWKHU GHYHORSLQJ DQG UHɇQLQJ WKHP 7KLV ZRXOG
Intangibles is a variable where measures can be be especially important in developing countries, for
LQFOXGHGWRɇWGLIIHUHQWSXUSRVHVVXFKDVVRFLDOLPSDFW which data is scarce.
factors (e.g. pollution, crime) or gauges of political
None of the discussed measures is a perfect
power (e.g. access to foreign markets, sanctions). It alternative measure of economic progress.
can also adjust for the quality of assets like infrastruc- However, it stands to reason that even the
ture, using a construct based on the infrastructure slightest improvement or addition to measuring
UDWLQJV LQ WKH /RJLVWLFV 3HUIRUPDQFH ,QGH[ /3,  economic welfare is better than merely measuring the
quantity of economic activity. After all, as John
GRFXPHQWVZRUOGEDQNRUJFXUDWHG
Maynard Keynes once put it, “it is better to be
HQSGIPXOWLSDJHSGIRUZZZ
URXJKO\ULJKWWKDQSUHFLVHO\ZURQJǸȩ
HFRQRPLVWFRPEORJVIUHHH[FKDQJHQDWLRQDOEDO-

“Financiers could be drawn to
treat a country like a company,
H[DPLQLQJLWVɇQDQFLDOVDQG
HYDOXDWLQJLWVɇQDQFLDOKHDOWKǸ

ance-sheets.
44. Namely Produced and Natural Capital. Natural ResourcHVDUHOLNHO\WREHXQGHUVWDWHGH[FHSWIRULQGHSUHFLDWLRQ
calculations. Thus, this measure could be approved upon,
EXWLWZRXOGLQFUHDVHWKHGLIɇFXOW\LQFDOFXODWLRQ
7KLVLVDPHDVXUHRIDOOJRYHUQPHQWDOZHDOWKPHDQLQJLQ
VRPHQDWLRQVVWDWHORFDOQHWZRUWKZLOOQHHGWREHLQFOXGHG
The USA provides all relevant numbers quarterly, in an
aggregated form via their Financial Accounts of the United
States “Flow of Funds: Balance Sheets, and Integrated
0DFURHFRQRPLF$FFRXQWVǸWKH4SXEOLFDWLRQFDQ
EHIRXQGDWZZZIHGHUDOUHVHUYHJRYUHOHDVHV]FXUUHQW
]SGI
OSLZRUOGEDQNRUJLQWHUQDWLRQDOJOREDO
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How GDP fails the environment and
KRZWRɇ[LW
A growing economy has become synonymous with prosperity. Gross domestic product, or more
VSHFLɇFDOO\*'3JURZWKKDVEHFRPHE\IDUWKHPRVWLQɈXHQWLDOLQGLFDWRURIHFRQRPLFKHDOWKDQG
WKHɇ[DWLRQRIQDWLRQDOGHEDWHDQGSROLF\PDNLQJ$V*'3ZDVGHYHORSHGLQWKHWKFHQWXU\KRZever, it does not fully account for issues critical to prosperity in the 21st century such as a stable
FOLPDWH:HEHOLHYHWKHZD\ZHGHDOZLWKHQYLURQPHQWDODQGVRFLDOLVVXHVZLOOGHWHUPLQHSURVSHULW\
RYHUWKHFRPLQJ\HDUV*LYHQ*'3ǵVIXQGDPHQWDOOLPLWDWLRQVLVQRZWKHWLPHWRɇQGDQHZV\VWHP
or to adapt GDP to take full advantage of opportunities and deal with the challenges we face today?
Pooran Desai OBE HonFRIBA, co-founder of Bioregional Development Group
Nicholas Schoon, senior researcher and writer at Bioregional Development Group
Economic prosperity depends on the living fabric of
planet earth – the biosphere. Climate change is one sign
of the damage our economy is doing to it.
“We see storms, we see droughts…At night you
see cities lit up in populated parts of the world. It’s
quite amazing to see how many people actually live
down there and how much of an effect they are
having on the environment and the land we live
RQ ,W LV D FDXVH IRU FRQFHUQ 6LQFH P\ ɇUVW ɈLJKW
LQDQGWKLVɈLJKW,ǵYHVHHQFKDQJHVLQZKDW
comes out of some of the rivers, … in land uses…
we are losing lots and lots of trees. There is smoke
and dust in wider spread areas than we have seen
before…We have to be very careful how we treat
this good Earth we live on.” (NASA astronaut
Commander Frank Culbertson.)
Planet earth is unique as far as we know. It is
WKH RQO\ SODQHW RQ ZKLFK ZH KDYH LGHQWLɇHG OLIH ,W
is a rich planet with forests, grasslands, rivers and
oceans teeming with life. Humans can work with nature to increase its productivity through good stewardship such as sustainable forestry2, combating
erosion and degradation of soils to avoid disasters
VXFK DV WKH 'XVW %RZO LQ WKH 86$ LQ WKH V
RUWDNLQJVWHSVWRUHSOHQLVKɇVKVWRFNV4 Looking
back, without the bounty of planet earth, it is hard
to imagine how the human species, civilization and
the modern economy could have emerged. Going
forward, particularly with a growing human population, global society cannot survive without a similarly
bountiful planet. If we could look down from space,
like Commander Culbertson, we would see with our
own eyes that, over a very short period of time, we
have been destroying the planet’s biosphere – on
KWWSVZZZWKHJXDUGLDQFRPVFLHQFHDXJ
VSDFHH[SORUDWLRQ
2. Bringing back the forests, Proceedings of an International
&RQIHUHQFHǱ2FWREHU.XDOD/XPSXU0DOD\VLD
KWWSVHQZLNLSHGLDRUJZLNL'XVWB%RZO
KWWSZZZIDRRUJQHZVURRPFRPPRQHFJ
HQVWRFNVSGI
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which our prosperity depends. Spaceship Earth
is a long-standing analogy that can help us better
understand the challenge to which we must rise.
Of all the signs of damage to the biosphere,
climate change is the one that has come to
dominate public discourse. That gases can trap
KHDWLQWKHDWPRVSKHUHDQGDIIHFWFOLPDWHZDVɇUVW
SRVWXODWHGDOPRVW\HDUVDJRE\)UHQFKSK\VLFLVW
Jean-Baptiste Joseph Fourier. Since the industrial
UHYROXWLRQWKHFRQFHQWUDWLRQVRIFDUERQGLR[LGHKDYH
LQFUHDVHGIURPDERXWSDUWVSHUPLOOLRQ SSP WR
PRUHWKDQSSPUDLVLQJJOREDOWHPSHUDWXUHVE\
roughly one degree Celsius so far.

“Humans can work with nature to
increase its productivity through
good stewardship”

7KH \HDU  ZDV WKH ZRUOGǵV KRWWHVW DQG
  DQG  ZHUH WKH WKUHH KRWWHVW
years on record stretching back more than a
century.7 :RUU\LQJO\ FDUERQ GLR[LGH FRQFHQWUDtion in the atmosphere is still accelerating. The
 ɈRRGV LQ +RXVWRQ DQG KXUULFDQHV +DUYH\
DQG,UPDDUHMXVWDIHZH[DPSOHVLQWKHJURZLQJ
QXPEHU RI H[WUHPH ZHDWKHU HYHQWV IURP KHDW
%XFNPLQVWHU)XOOHU  2SHUDWLQJ0DQXDOIRU6SDFHship Earth, Lars Muller Publishers.
KWWSVVFULSSVXFVGHGXSURJUDPVNHHOLQJFXUYHDQG
KWWSVSXEOLFZPRLQWHQPHGLDSUHVVUHOHDVHZPRFRQɇUPVDPRQJWKUHHZDUPHVW\HDUVUHFRUG
KWWSVSXEOLFZPRLQWHQKWWSVZZZWKHJXDUGLDQ
FRPHQYLURQPHQWMDQKRWWHVW\HDUHYHUUHcorded-and-scientists-say-human-activity-to-blame.
1DWLRQDO2FHDQLFDQG$WPRVSKHULF$GPLQLVWUDWLRQ0DUFK
&DUERQGLR[LGHOHYHOVURVHDWUHFRUGSDFHIRU
VHFRQGVWUDLJKW\HDUKWWSZZZQRDDJRYQHZVFDUERQGLR[LGHOHYHOVURVHDWUHFRUGSDFHIRUQGVWUDLJKW\HDU

ZDYHV WR ɈRRGV WKDW DUH SUHGLFWHG E\ FOLPDWH
PRGHOV 6RPH H[SHUWV HYHQ LPSOLFDWH FOLPDWH
change as a contributing factor in the wars in
Darfur and Syria. Whether the links between
climate change and war can be proven is not
so much the point – it seems obvious that any
environmental stress carries with it an increased
SUREDELOLW\ RI FRQɈLFW 7KH SRWHQWLDO RI FOLPDWH
change to destabilize every human and economic system has led many observers to describe
climate change as the greatest threat that
KXPDQLW\ KDV HYHU IDFHG  )RU H[DPSOH LQ 0D\
last year, UN Secretary-General António Guterres
said, “Countries and communities everywhere
DUH IDFLQJ SUHVVXUHV WKDW DUH EHLQJ H[DFHUEDWHG
by megatrends…but one overriding megatrend
is far and away at the top of that list – climate
change.”
The threat of climate change is not going
unheeded, though the urgency of the situation is
perhaps still not widely appreciated. It has resulted
in the landmark Paris Climate Agreement (notwithstanding the USA’s stated intent to withdraw from
the agreement), when the world’s nations committed to “holding the increase in the global average
temperature to well below 2 °C above pre-industrial
levels and to pursue efforts to limit the temperature
LQFUHDVHWRr&DERYHSUHLQGXVWULDOOHYHOVǸ$V
we have seen, temperatures have already risen by
 r& %HVW HVWLPDWHV DUH WKDW KXPDQLW\ FDQ RQO\
DIIRUGWRUHOHDVHDIXUWKHUǱJLJDWRQV D
gigaton is equivalent to a billion metric tons) of
FDUERQGLR[LGHǱRXUFDUERQEXGJHWǱZKLFKZRXOG
ODVWDURXQGǱ\HDUVDWFXUUHQWHPLVVLRQUDWHV

)LJXUH

The Carbon Crunch

6RXUFH5HSULQWHGE\SHUPLVVLRQIURP1DWXUH7KUHH<HDUVWR6DIHJXDUGRXU&OLPDWH)LJXHUHV&HWDO
-XQHFRS\ULJKW1DWXUH

 WKDW FDUERQ GLR[LGH HPLVVLRQV QHHG WR SHDN
E\  DQG IDOO UDSLGO\ Ǳ PHDQLQJ WKDW ZH KDYH
less than “three years to safeguard our climate.”
Climate change is just one outcome of how we
treat the planet – and how our economy relates to
the biosphere. Scientists have described nine “planetary boundaries” relating to global-scale natural
systems that are being disrupted by humanity and are
important for human life and continued prosperity.
,QOHGE\3URIHVVRU-RKDQ5RFNVWU¸PIURPWKH
Stockholm Resilience Centre, a group of scientists
SURSRVHG D IUDPHZRUN WR GHɇQH D ǷVDIH RSHUDWLQJ
“One overriding megatrend is
space for humanity.” According to the group, once
far and away at the top of the
human activity has passed certain thresholds or
list – climate change”
tipping points, there is a risk of “irreversible and
abrupt environmental change.” The group identiɇHGQLQHVXFKǷSODQHWDU\OLIHVXSSRUWV\VWHPVǸDQG
threats to them: climate change, novel entities (e.g.
The large range in the carbon budget is due to persistent synthetic chemicals), stratospheric ozone
uncertainty about how the planet will respond to depletion, atmospheric aerosol loading, ocean
IXUWKHU FDUERQ HPLVVLRQV JLYHQ IRU H[DPSOH WKH DFLGLɇFDWLRQ ELRJHRFKHPLFDO ɈRZV QLWURJHQ DQG
possibility of feedback effects such as the drying phosphorus), freshwater use, land-system change
RIIRUHVWVOHDGLQJWRPRUHIRUHVWɇUHVDFFHOHUDWLQJ and biosphere integrity (including genetic diversity).
further carbon emissions. To achieve a smooth 7KHLUHVWLPDWHLVWKDWIRXURIWKHQLQHSODQHtrajectory to a “climate stable” future, Christina tary boundaries, including climate change and bio)LJXHUHV IRUPHU ([HFXWLYH 6HFUHWDU\ RI WKH 81 sphere integrity, have already been crossed.
Analysis of planetary boundaries clearly shows
Framework Convention on Climate Change (UNFCCC), working with leading scientists, warned in the severity and urgency of the situation. It is hard to
H[DJJHUDWH WKH LPSOLFDWLRQV ,Q WKLV OLJKW KRZ GRHV
KWWSVZZZWKHJXDUGLDQFRPHQYLURQPHQW
GDP shape up as an indicator of progress toward
MXQVXGDQFOLPDWHFKDQJH
prosperity?
KWWSVZZZVFLHQWLɇFDPHULFDQFRPDUWLFOHRPLnous-story-of-syria-climate-refugees.
KWWSZZZXQRUJVXVWDLQDEOHGHYHORSPHQW
EORJVHFUHWDU\JHQHUDOVFOLPDWHUHmarks-at-nyu-stern.
Ƿ7RQVǸLQWKLVFKDSWHUUHIHUWRPHWULFWRQV
&HQWHUIRU,QWHUQDWLRQDO&OLPDWH5HVHDUFKZZZJRQDWXUHFRPU\W]WI

&KULVWLQD)LJXHUHVHWDO  7KUHH\HDUVWRVDIHJXDUGRXUFOLPDWHǵ1DWXUHKWWSVZZZQDWXUHFRPQHZV
WKUHH\HDUVWRVDIHJXDUGRXUFOLPDWH
6WHIIHQHWDO3ODQHWDU\ERXQGDULHV*XLGLQJ
KXPDQGHYHORSPHQWRQDFKDQJLQJSODQHW6FLHQFH9RO
QR
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GDP is out-of-step with the natural systems that
determine our prosperity

beyond regulation). But any integration of environmental factors in GDP is not intentional, systematic
or comprehensive. If the environment is important
for prosperity, GDP has a number of problems as an
effective indicator of progress. Worse still, we believe
GDP is often at direct odds with environmental imperatives. The most obvious illustration is that the oil
DQGJDVH[SORUDWLRQDQGSURGXFWLRQLQGXVWU\ǱDELJ
contributor to climate change – also makes a very
ODUJHGLUHFWFRQWULEXWLRQWR*'3 DURXQGRIJOREDO
GDP) and indirectly supports much of the consumer
economy.

Ƿ:RUVHVWLOOZHEHOLHYH*'3LVRIWHQ
at direct odds with environmental
imperatives”

A study by Trucost (now part of S&P Group) idenWLɇHG86'WULOOLRQRIXQSULFHGQDWXUDOFDSLWDOFRVWV
HTXDWLQJWRRIJOREDOHFRQRPLFRXWSXWLQ
The majority of unpriced natural capital costs were
IURP JUHHQKRXVH JDV HPLVVLRQV   IROORZHG E\
ZDWHUXVH  ODQGXVH  DLUSROOXWLRQ  
ODQG DQG ZDWHU SROOXWLRQ   DQG ZDVWH   ,Q
fact, so far off track are we in our relationship to earth
systems, that the study claims that many of the
primary production and primary processing sectors
DURXQG WKH ZRUOG ZRXOG QRW EH SURɇWDEOH LI HQYLURQmental costs were taken into account – including, not
VXUSULVLQJO\FRDOɇUHGHOHFWULFLW\JHQHUDWLRQLQWKH86$
but also cattle ranching in South America and wheat
production in East Asia. Less obviously, environmental
disasters also have the potential to increase GDP in the
short term. Two months after BP’s Deepwater Horizon
RLOVSLOOEHJDQLQWKH*XOIRI0H[LFRVRPH:DOO6WUHHW
analysts noted that this disaster was likely to cause a
slight increase in US GDP in the coming year.
The world’s worst marine oil spill poured some
FXELFPHWHUVRIFUXGHRLOLQWRWKHVHDRYHU
ɇYHPRQWKVLQGLVUXSWLQJOLYHOLKRRGVDVZHOODV
causing environmental damage. Most affected were
WKHODUJHWRXULVPDQGɇVKHULHVLQGXVWULHVDURXQGWKH
*XOI RI 0H[LFR FRDVWOLQH DQG WKH RLO LQGXVWU\ LWVHOI
which faced a moratorium on deep water drilling.
Sales of products and services suffered dramatically
as a result of the disaster and thousands of employees were laid off, with the effects rippling outward
through the regional and national economies, dragging down GDP. Even so, Wall Street economists
HVWLPDWHG WKDW WKH HQRUPRXV H[SHQGLWXUH RQ WKH
clean-up effort, including hiring thousands of unemployed workers, would more than offset this damage,
leading to an overall increase in GDP.

GDP is the backbone of managing our consumer
society. It is a monetary measure of the market value
RIDOOɇQDOJRRGVDQGVHUYLFHVSURGXFHGLQDSHULRG
It includes all the goods and services that make life
OLYDEOHǱHJIRRGVKHOWHUFORWKLQJDQGOX[XULHVVXFK
DV IDVKLRQ DQG OHLVXUH DQG WKH ǷGHIHQVLYH H[SHQGLtures” that are required to deal with society’s output
RIǷEDGVǸǱHJURDGDFFLGHQWVɇUHVDQGHQYLURQPHQWDOGDPDJH*'3LVQRWDVLPSOHVFLHQWLɇFRUǷSXUHǸ
number. The measurement of GDP has become
FRPSOH[DQGLQFOXGHVDGMXVWPHQWVVXFKDVǷKHGRQLF
SULFLQJǸWRUHɈHFWFKDQJHVLQWKHTXDOLW\RIFRQVXPHU
goods.
Environmental factors do have an impact on our
HFRQRP\ DQG KHQFH DUH UHɈHFWHG WR VRPH H[WHQW
in GDP – environmental regulations control certain
means of production (e.g. pollution emissions standards), natural factors affect productivity (e.g. climate
affects crop yields), subsidies impact the scope and
size of markets (e.g. for renewable energy), personal
choices impact spending (e.g. choosing organic food
or foregoing purchases for environmental reasons) KWWSZZZLQYHVWRSHGLDFRPDVNDQVZHUV
and companies may voluntarily adopt ethical prac- what-percentage-global-economy-comprised-oil-gas-drilltices (i.e. corporate social responsibility, which goes ing-sector.asp.
'LDQH&R\OH*'3$EULHIEXWDIIHFWLRQDWHKLVWRU\
3ULQFHWRQ8QLYHUVLW\3UHVV
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7UXFRVW1DWXUDO&DSLWDODW5LVN
Ƿ2LOVSLOOPD\HQGXSOLIWLQJ*'3VOLJKWO\Ǹ:DOO6WUHHW
-RXUQDO-XQH

As well as environmental disasters, GDP includes
spending to deal with everyday environmental cleanXS$FURVVWKHPHPEHUVWDWHVRIWKH(XURSHDQ
Union, total spending on environmental protection –
much of it day-to-day, and some of it in the form of
long-lasting investments in plant and equipment – is
HVWLPDWHGWRUXQDWRYHU(85ELOOLRQSHUDQQXP
RUDERXWRIWRWDO*'3LQWKH(8
Perhaps the greatest shortcoming of GDP to
guide the management of our economy is that it fails to
UHɈHFWWKHLPSDFWRIDFWLYLWLHVRQWKHORQJWHUPKHDOWK
of the planet or its “natural capital.” The arguments
to value natural capital are parallel to the economic
arguments to value other forms of capital. GDP is a
PHDVXUHRIɈRZRUUDWH5DWKHUWKDQEHLQJREVHVVHG
with the rate of production of goods and services,
some economists have long argued that we should
concentrate as much or more on the overall wealth
of nations and how this is created, maintained and
GLVWULEXWHG7RPDLQWDLQWKHɈRZRIJRRGVDQGVHUYLFHV
we have to maintain all of the things that provide them,
which we call capital. To grow the economy in the long
term, we have to increase capital.
:HQHHGWRWKLQNDERXWQDWXUDOFDSLWDO

Capital is used, along with other factors of producWLRQVXFKDVODERUWRSURGXFHWKHɈRZRIJRRGVDQG
services that make up an economy. In traditional
economics, capital is anything man-made that is
used to provide goods or services, including factories,
machinery and money. Other forms of “intangible
capital” – human, social, institutional and intellectual capital (sometimes collectively referred to as
“social capital”) – are all critical to production and
HFRQRPLFJURZWKEXWWKH\DUHPRUHGLIɇFXOWWRDVsess and measure in monetary terms than “ordinary”
man-made capital. Education can clearly be seen
as contributing toward social capital and enabling
economic growth. So can good health.

“The goods and services provided
by nature and ecosystems are an
essential (albeit taken for granted)
part of any economy”

More recently, nature is also being recognized
as an essential source of capital. The goods and
services provided by nature and ecosystems are
an essential (albeit taken for granted) part of any
economy. Fresh water, breathable air, fertile soil,
pollination, renewable energy sources, a relatively stable climate and the assimilation of pollution
DQG ZDVWH Ǳ DOO ɈRZ IURP QDWXUDO FDSLWDO /LNH
man-made capital, natural capital can increase
(XURVWDW(QYLURQPHQWDOSURWHFWLRQH[SHQGLWXUHDFFRXQWVDFFHVVHG$XJXVWKWWSHFHXURSDHX
HXURVWDWVWDWLVWLFVH[SODLQHGLQGH[SKS(QYLURQPHQWDOBSURWHFWLRQBH[SHQGLWXUHBDFFRXQWV

Shutterstock, noomcpk
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The Zoological Society of London (ZSL)
estimates biodiversity loss by estimating overall
FKDQJHV LQ DEXQGDQFH XVLQJ  PRQLWRUHG
SRSXODWLRQV RI  GLIIHUHQW VSHFLHV IURP HYHU\
continent and ocean. ZSL’s data estimates that
the number of vertebrates – animals with backbones – living wild in the world fell by a staggering
EHWZHHQDQGDVUHSRUWHGLQWKH
/LYLQJ3ODQHW,QGH[ This precipitous decline over
four decades is the result of growth in the human
SRSXODWLRQ DQG HFRQRP\ Ǳ VHDV DUH RYHUɇVKHG
and terrestrial habitats are ploughed up, grazed on,
deforested, drained, burnt and built over.

)LJXUH

Number of earths available and demanded

:RUOGHFRORJLFDOIRRWSULQWE\FRPSRQHQW
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Ƿ:HDUHFRQVXPLQJUHVRXUFHV
50% faster than the planet’s
natural capital can regenerate them”

Source: Global Footprint Network

and grow, thereby increasing prosperity – or it
can diminish and depreciate, threatening our
future prosperity and well-being and resulting in real
economic damage. Seeing “natural resources,”
“the biosphere” or “the environment” in this way
implies that it is critical, measurable, limited and
PRGLɇDEOH XSZDUG RU GRZQZDUG $ UHSRUW E\ WKH
Chartered Institute of Management Accountants
made the claim: “Natural capital will become as
SURPLQHQWDEXVLQHVVFRQFHUQLQWKHVWFHQWXU\
DVWKHSURYLVLRQRIDGHTXDWHɇQDQFLDOFDSLWDOZDV
LQ WKH WK FHQWXU\ 1DWXUDO FDSLWDO XQGHUSLQV DOO
RWKHU IRUPV RI FDSLWDO LQFOXGLQJ ɇQDQFLDO Ǳ
ultimately we rely on it for everything.”
Different ways are being proposed to account
for natural capital, the services it provides and our
impact on it. Various initiatives are underway, looking at global, national and project-level data –
including the System of Environmental-Economic
Accounting (SEEA)22 WKH 8. 2IɇFH IRU 1DWLRQal Statistics’ National Capital Project and the
Royal Institute of Chartered Surveyors’ Natural
Capital Planning Tool.24 The methodologies are
emerging, but it will take time for accounting conventions to be generally agreed upon. But, when we look
at some of the headline indicators of natural capital,
we see Commander Culbertson’s simple observation
in stark numbers.
(<,QWHUQDWLRQDO)HGHUDWLRQRI$FFRXQWVDQGWKH1DWXUDO
Capital Coalition for the Chartered Institute of Management
$FFRXQWDQWV$FFRXQWLQJIRU1DWXUDO&DSLWDO
KWWSVVHHDXQRUJ
KWWSVZZZRQVJRYXNHFRQRP\QDWLRQDODFFRXQWV
XNVHFWRUDFFRXQWVPHWKRGRORJLHVQDWXUDOFDSLWDO
KWWSZZZULFVRUJ*OREDO1DWXUDOB&DSLWDOB3ODQQLQJBBGZOBDMSGI
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Ecological footprinting is another indicator of
the demands we make on the natural capital of the
planet. It is an accounting methodology that relates
our consumption of resources to the ability of the
planet’s productive land and seas to produce those
resources, the “planet’s biocapacity” measured in
JOREDOKHFWDUHVHJWKHDUHDRIFURSODQGRUɇVKHULHV
to produce food, or area of forest to provide timber
RUWRDEVRUEFDUERQGLR[LGH7KHIRRWSULQWFDQLQWXUQ
be converted to “number of planets” worth of biocapacity required to support consumption on a
sustainable basis. This form of accounting suggests
that, globally, we are consuming resources at a rate
WKDW LV  IDVWHU WKDQ WKH SODQHWǵV QDWXUDO FDSLWDO
FDQ UHJHQHUDWH WKHP 2XU EXGJHW LV DURXQG 
JOREDOKHFWDUHVSHUSHUVRQ7KLVPHDQVIRUH[DPSOH
that if everyone on earth had the ecological footprint
RIWKHDYHUDJH6ZLVVSHUVRQZLWKDIRRWSULQWRI
global hectares, then we would need three planets to
support us. If we all lived like Americans, we would
QHHGɇYHSODQHWV27

So, undoubtedly, alongside all the social good
that has been achieved by economic growth to
date, it has degraded natural capital on a very large
scale. Environmental issues are not a new problem.
=6/*)1DQG::)/LYLQJ3ODQHW5HSRUW
– Risk and Resilience in a New Era. WWF International,
Gland, Switzerland.
ZZZIRRWSULQWQHWZRUNRUJ
27. These data have led my organization, Bioregional, to
create the concept of One Planet Living – where people
everywhere can lead happy and healthy lives within the
environmental limits of our one planet. www.bioregional.
FRPRQHSODQHWOLYLQJ

Academics such as Jared Diamond have documented and popularized the result of human activity on
worsening environmental pollution and degradation
that has damaged human health, economies and
social cohesion – sometimes to the point of crisis
and civilizational collapse. These problems have
affected ancient city states and small islands, then
the large conurbations that sprang up after the industrial revolution, and then entire regions and nations.
It is only more recently that they have reached the
point where they threaten entire planetary systems
that underpin life on earth.

In nations where industrialization has commenced
and GDP has increased, environmental damage
increases rapidly. However, when GDP rises above
a certain level, countries begin to solve their environmental problems and reduce the damage.
The key paper making this argument looked at
GDWDIURPVRPHQDWLRQVRQXUEDQDLUSROOXWLRQDQG
water quality. According to the authors, “Contrary
to the alarmist cries of some environmental groups,
ZH ɇQG QR HYLGHQFH WKDW HFRQRPLF JURZWK GRHV
unavoidable harm to the natural habitat…air and
ZDWHUTXDOLW\DSSHDUWREHQHɇWIURPHFRQRPLFJURZWK
once some critical level of income has been reached.”
GDP growth as it stands will not solve environThe authors suggested this level was less than USD
mental problems
RI*'3SHUFDSLWDLQ86'
It does indeed appear that the wealthiest, highIt has been argued that GDP growth is an indispensest-income
nations in the world are generally the best
able part of the solution to environmental problems
and that only an increase in resources, and organiza- at protecting the environment within their own borders.
tional and technological innovation brought about by :HFDQVHHWKLVLIZHH[DPLQHWKHUHVXOWVIURP<DOH

*'3JURZWKFDQɇ[WKHP2QHZD\RIIUDPLQJWKLV 8QLYHUVLW\ǵV(QYLURQPHQWDO3HUIRUPDQFH,QGH[ This

ranks
the
great
majority
of
the
world’s
nations
on
how
argument is the “Environmental Kuznets Curve.”
well
they
look
after
their
own
ecosystems
and
protect
The hypothesis is that if nations’ GDP per capita is
SORWWHGRQWKHKRUL]RQWDO[D[LVRIDJUDSKDQGHQYLURQ- human health from pollution, using 24 indicators.
Switzerland occupies the number one spot in the
PHQWDOGDPDJHRQWKHYHUWLFDO\D[LVWKHUHVXOWLVDQ
inverted U-shaped curve. The poorest, least-indus- UDQNLQJV7KHWRSUDWHGQDWLRQVIRUHQYLURQtrialized countries show very low levels of damage. PHQWDOSURWHFWLRQDUHDOODPRQJWKHWRSLQWHUPV
of GDP per capita, adjusted for purchasing power
'LDPRQG-DUHG&ROODSVHǱǷ+RZVRFLHWLHV
parity. But, on some measures, even the world’s
choose to fail or survive,” Viking Penguin, New York.
7KH.X]QHWV&XUYHSURSRVHGE\WKH1REHO3UL]HZLQQLQJ
HFRQRPLVW6LPRQ.X]QHWVLQWKHVKHOGWKDWDVLQFRPH RU
*'3 SHUFDSLWDURVHLQDQDWLRQLQHTXDOLW\ɇUVWRIDOOLQFUHDVHG
but after a certain point it began to decrease. As with the Environmental Kuznets Curve, that proposal is highly debatable.

*URVVPDQ*DQG.UXHJHU$(FRQRPLFJURZWK
and the environment. The Quarterly Journal of Economics,
SS
<DOH8QLYHUVLW\(QYLURQPHQWDO3HUIRUPDQFH,QGH[
KWWSVHSLHQYLURFHQWHU\DOHHGX

7DEOH

Yale University’s Environmental Performance Index
Nations ranked by
Rank order for GDP
position on Environper capita, 2016, admental Performance
justed for purchasing
Index 2018 (out of 180 power parity (out of
nations)
190 nations)
1. Switzerland
2. France
3. Denmark
4. Malta
5. Sweden
6. United Kingdom
7. Luxembourg
8. Austria
9. Ireland
10. Finland
11. Iceland
12. Spain
13. Germany
14. Norway
15. Belgium
16. Italy
17. New Zealand
18. Netherlands
19. Israel
20. Japan

Estimated GDP per
capita, USD 2017,
ppp adjusted

Rank order for materi- Material footprint per
al footprint per capita capita, tons, in 2010
(out of 172 nations) (latest data available)

UN Human Development Index ranking
2015 out of 188
nations (latest data
available)
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wealthiest nations are failing to look after aspects of
the environment within their own borders. The UK’s
ODWHVW 6WDWH RI 1DWXUH  UHSRUW SRROV GDWD DQG
H[SHUWLVHIURPPRUHWKDQQDWXUHFRQVHUYDWLRQDQG
research organizations.,WIRXQGDGURSLQWKH
DEXQGDQFHRIPRQLWRUHGWHUUHVWULDODQGIUHVKZDWHUVSHFLHVLQWKH8.EHWZHHQDQG
7KH<DOH(QYLURQPHQWDO,QGH[SURYLGHVLQWHUHVWing insights, but can be deeply misleading if we are
not careful. We believe this way of looking at things
ignores the environmental damage wealthy countries
do outside of their borders – sometimes described
DVVSLOORYHUHIIHFWV2YHUWKHODVW\HDUVWKHUHKDV
EHHQDJUHDWPLJUDWLRQWRDQGH[SDQVLRQRISROOXWLQJ
heavy industry in low- and middle-income nations,
where environmental standards are generally lower.
Developing nations have supplied more and more of
the raw materials and natural resources that economies and economic growth depend on everywhere.
The natural capital of these developing countries has
been heavily degraded as a consequence.
Middle-income emerging nations that have
maintained high GDP growth rates generally gain
low scores in this Environmental Performance
,QGH[ ZLWK &KLQD UDQNHG WK DQG ,QGLD WK
But the world’s poorest, lowest GDP per capita
nations, largely in sub-Saharan Africa, are found
predominantly near the bottom end of the rankings
for environmental performance.

“Rich countries are devoting
resources to tackling environmental
problems within their own borders,
but contributing to environmental
damage elsewhere”

tion of goods and services for one year. It includes
renewable materials such as crops and timber, and
non-renewables like minerals. The material footprint
HPEUDFHVUDZPDWHULDOVJURZQRUH[WUDFWHGZLWKLQWKDW
country plus all of those required for what it imports,
EXWH[FOXGHVWKRVHGRPHVWLFDOO\VRXUFHGUDZPDWHULDOVWKDWJRLQWRLWVH[SRUWV6LQFHJURZLQJH[WUDFWLQJ
and processing raw materials have heavy and wideranging environmental impacts, the material footprint
is a strong surrogate for global environmental impact.
The average per capita material footprint
DFURVVWKHHQWLUHSODQHWLVWRQV, meaning
that the average human being requires over ten
WRQV RI UDZ PDWHULDOV WR EH JURZQ RU H[WUDFWHG
every year. But there is a wide material footprint
range between nations. Nearly all developed,
high-income countries have per capita materiDO IRRWSULQWV RI PRUH WKDQ  WRQV ZKLOH D IHZ
H[FHHGWRQV7KHOHDVWGHYHORSHGFRXQWULHV
have per capita material footprints of less than
IRXUWRQV/RRNLQJDWWKHQDWLRQVVFRULQJKLJKHVW LQ WKH (QYLURQPHQWDO 3HUIRUPDQFH ,QGH[ DOO
of them have high material footprints well above
the global per capita average. The same picture
emerges when we look at the “land footprint” of
nations – the amount of land they require, per
capita, across the globe to support their own
population’s consumption.
The big picture is one of rich countries devoting
resources to tackling environmental problems within
their own borders with some success, but contributing to environmental damage elsewhere as their
economic growth continues. The same narrative
seems likely to play out as emerging giants like China
tackle the huge backlog of environmental degradation within their borders, attempting to attain both the
living standards and the environmental standards of
the developed world.
Carbon dioxide emissions are decoupling from
GDP growth – but this does not mean environmental damage is slowing

To understand what is happening, the system has
to be looked at as a whole: we need to consider the
global environmental “footprints” of nations. These
IRRWSULQWV WU\ WR SRUWUD\ KRZ WKH ɇQDO FRQVXPSWLRQ
of goods and services in one nation affects the
environment across the globe. As mining, manufacturing, agriculture, energy production and other
activities required to support rising consumption
H[SDQGVRWRRGRHVGHIRUHVWDWLRQDQGRYHUɇVKLQJ
water abstraction, waste production, pollution and
JUHHQKRXVHJDVHPLVVLRQV,WLVGLIɇFXOWWRDJJUHJDWH
WKHVH GLVSHUVHG DQG FRPSOH[ LPSDFWV Ǳ WKH HFRlogical footprinting described earlier is one attempt,
but footprint estimates for greenhouse gas emissions, land use, water use and basic or raw materials
represent the most detailed efforts so far.
The material footprint is an estimate of how many
tons of raw materials of all kinds from across the
globe are required to support a nation’s consump+D\KRZ'HWDO6WDWHRI1DWXUH7KH6WDWH
of Nature partnership.
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,W LV QRW DOO EDG QHZV )RU H[DPSOH WKHUH LV HYLdence that GDP growth is “decoupling” from burning
fossil fuels. The move from coal to gas and the
PDVVLYH H[SDQVLRQ LQ UHQHZDEOH HQHUJ\ JHQHUDWLRQ
are the main contributors, with the International Energy
Association reporting that global investment in renewDEOHVLVQRZH[FHHGLQJWKHDPRXQWLQYHVWHGLQIRVVLO
fuels.%HWZHHQDQGJOREDO*'3PRUH
WKDQGRXEOHGZKLOHDQQXDOFDUERQGLR[LGHHPLVVLRQV
from burning fossil fuels and cement manufacturing
LQFUHDVHG E\  RYHU WKDW VDPH SHULRG ,Q 
 NJ RI FDUERQ GLR[LGH ZDV HPLWWHG IURP IRVVLO
fuel burning and cement manufacture for each dollar
RIJOREDO*'3SURGXFHGDQGE\WKDWɇJXUHKDG
:LHGPDQQ7HWDOǷ7KHHQYLURQPHQWDOIRRWSULQWRI
QDWLRQVǸ31$6SS
816WDWLVWLFV'LYLVLRQ6XVWDLQDEOH'HYHORSPHQW*RDOV
'DWDEDVHKWWSVXQVWDWVXQRUJVGJVLQGLFDWRUVGDWDEDVH
:HLQ]HWWDO-HWDOǷ$IɈXHQFHGULYHVWKHJOREDO
displacement of land use,” Global Environmental Change,
SSǱ
KWWSVZZZLHDRUJSXEOLFDWLRQVZHL

IDOOHQ WR  NJ XVLQJ FRQVWDQW  86 GROODUV 
So, globally, economic activity is decarbonizing – there
is less CO2 emitted per unit of goods and services
produced. But the latest authoritative estimate is that
FDUERQGLR[LGHHPLVVLRQVDUHULVLQJDJDLQDIWHUWKUHH
\HDUVRIQHDUVWDVLVZLWKDJURZWKHVWLPDWHIRU

In any case, stabilizing global CO2 emissions at
their current level will not prevent dangerous climate
change – rapid reductions are required in order to
do this. While decoupling is obviously a very good
trend, we see from footprint analysis and the data on
planetary boundaries that growing GDP is still mostly
associated with increasing environmental damage.
Other headline indicators of progress exist

It has, of course, been pointed out numerous times
that GDP is not an indicator of welfare or more
general concepts of prosperity. Therefore, other
indicators have been proposed, including the United
1DWLRQV+XPDQ'HYHORSPHQW,QGH[*URVV1DWLRQDO
Happiness, Genuine Progress Indicator and, most
UHFHQWO\WKH6XVWDLQDEOH'HYHORSPHQW*RDO,QGH[
All provide interesting insights.

Gross National Happiness (GNH) has received
a lot of publicity in the past few years. The term was
ɇUVW XVHG LQ  ZKHQ WKH WKHQ NLQJ RI %KXWDQ
said “We do not believe in Gross National Product.
Gross National Happiness is more important.” GNH
covers psychological well-being, health, time use,
education, cultural diversity and resilience, good
governance, community vitality, ecological diversity
and resilience, and living standards. GNH surveys
are enabling the Bhutanese government to track
progress. Whether GNH can be widely applicable is
still up for debate, but it nonetheless asks us a very
VLJQLɇFDQWTXHVWLRQWKDWPD\JRWRWKHYHU\URRWRI
how we might live sustainably on this planet – what
is most important to us as individuals and societies – happiness or consuming more products and
services?

Figure 4

Global CO2 emission, GDP and carbon intensity
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/H4X«U«&HWDO*OREDO&DUERQ%XGJHW&DUERQ
EXGJHWDQGWUHQGV>ZZZJOREDOFDUERQSURMHFWRUJ
carbonbudget].
81'HYHORSPHQW3URJUDPPH+XPDQ'HYHORSPHQW5HSRUW7DEOH$YDLODEOHDWKGUXQGSRUJHQFRPSRVLWH+',

Global CO2 emissions from fossil fuels and cement manufacture
*OREDO*'3FRQVWDQW86'DGMXVWHGIRUSXUFKDVLQJSRZHUSDULW\
.LORJUDPVRIFDUERQGLR[LGHHPLWWHGSHU86'RI*'3
6RXUFH:RUOG%DQN&DUERQ'LR[LGH,QIRUPDWLRQ$QDO\VLV&HQWUH%36WDWLVWLFDO5HYLHZRI:RUOG(QHUJ\

)LJXUH

Real GDP and GPI per capita, 1950–2004 (in 2005 USD)
86'

7KH8QLWHG1DWLRQV+XPDQ'HYHORSPHQW,QGH[
+', VFRUHVQDWLRQVEDVHGRQWKHDYHUDJHOLIH
H[SHFWDQF\ RI WKHLU FLWL]HQV DW ELUWK WKH H[SHFWHG
and average number of years of schooling and Gross
National Income (GNI) per capita in US dollars,
adjusted for purchasing power parity. With an overDOOVFRUHRI1RUZD\KHDGVWKHODWHVWYHUVLRQ
RIWKHUDQNLQJVZLWKDYHUDJHOLIHH[SHFWDQF\RI
\HDUVDQDYHUDJHRI\HDUVLQVFKRRODQG*1,
SHUFDSLWDORI86'6ZLW]HUODQGLVLQVHFRQG
SODFH ZLWK D VFRUH RI  7KH &HQWUDO $IULFDQ
5HSXEOLFOLHVDWWKHYHU\ERWWRPRIWKHLQGH[ZLWKD
OLIHH[SHFWDQF\RI\HDUVVFKRRO\HDUVDQG
DSHUFDSLWD*1,RI86'DQGDQ+',VFRUHRI
 2I WKH WRS  HQYLURQPHQWDO SHUIRUPDQFH
QDWLRQVDUHLQWKHWRSIRUWKH+XPDQ'HYHORSPHQW,QGH[,WVHHPVWKDWKLJKLQFRPHQDWLRQVWKDW
prioritize environmental protection are strong in
WHUPVRIEXLOGLQJVRFLDOFDSLWDODQGWKRVHFRXQWULHV
which perform the best in protecting the environment within their own borders also score very highly
on the HDI.
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One very interesting indicator is the Genuine
Progress Indicator (GPI), which adjusts GDP to
account for a range of environmental and social
factors such as the costs of pollution, deterioration in natural resources, wealth inequality and the
EHQHɇWVRIDFWLYLWLHVVXFKDVSDUHQWLQJ7KH*3,
suggests that, where GDP per capita has grown
fairly steadily over the period, GPI levelled off in
WKH V DQG LV HYHQ GHFUHDVLQJ DV VKRZQ LQ
)LJXUH). GPI demonstrates that, as GDP has
grown, although some people have been lifted
out of absolute poverty (which is not to be underestimated), overall living conditions may not have
improved, or may have even declined.
7KH6XVWDLQDEOH'HYHORSPHQW*RDO,QGH[ 6'*, 
assesses how countries are performing with respect
to achieving the Sustainable Development Goals
(SDGs).7KH6'*VDUHDVHWRIJOREDOJRDOVZLWK
WDUJHWVGHYHORSHGE\DSURFHVVOHGE\WKH8QLWHG
1DWLRQV DQG DGRSWHG E\ LWV  PHPEHU VWDWHV LQ
7KHJRDOVDUHXQLYHUVDOFRYHULQJDOOFRXQWULHV
rich and poor, and include ending poverty and hunger,
improving health and education, making cities more
sustainable, combating climate change, and protecting oceans and forests.
The SDGI places Sweden, Denmark and
Finland as the best-performing countries against
the targets contained in the SDGs, with Switzerland
.XELV]HZVNL,HWDOǷ%H\RQG*'30HDVXULQJDQG
achieving global genuine progress,” Ecological Economics
SSǱ
6DFKV-6FKPLGW7UDXE*.UROO&'XUDQG'HODFUH
'DQG7HNVR].  6'*,QGH[DQG'DVKERDUGV5HSRUW1HZ<RUN%HUWHOVPDQQ6WLIWXQJDQG6XVWDLQDEOH
Development Solutions Network (SDSN).

in eighth place and the Democratic Republic of the
Congo, Chad and the Central African Republic at the
bottom. The developers of the SDGI note, however, that countries with high GDP per capita create
a lot of “spillover effects” that do not occur within
the countries’ boundaries and include effects from
RYHUɇVKLQJRQWKHKLJKVHDVWUDQVERXQGDU\SROOXWLRQ
and impacts embodied in trade, many of which affect
poorer countries – so a high SDGI score does not
mean that the country is sustainable. In fact, when
HDI and SDGI rankings are mapped against ecologLFDO IRRWSULQWV ZH VHH WKDW QR FRXQWU\ ɇWV VTXDUHO\
in the “Global Sustainable Development Quadrant”
where, at least based on these measures, countries can be reasonably considered as sustainable.
Figure 7 shows the position of the top and bottom countries on the SDGI in terms of their HDI
scores and ecological footprints. In this analysis, the
countries that perform well overall include Cuba
6'*,UDQNLQJ+',DQG()JKD
HDUWKV  &RVWD 5LFD 6'*, UDQNLQJ  +', 
()  JKD  HDUWKV  DQG 6UL /DQND 6'*,
UDQNLQJ+',()JKDHDUWKV 
:K\GRHV*'3UHPDLQSUHHPLQHQW"

*'3ǵV SRZHU KRZHYHU KDV QRW EHHQ VLJQLɇFDQWO\
challenged to date by any of these other, broader
indicators of progress. There may be a couple of
interesting reasons why GDP continues to be the
leading indicator for economic progress.
KWWSZZZIRRWSULQWQHWZRUNRUJPHDsure-sustainable-development-two-new-indeces-two-difIHUHQWYLHZVk*OREDO)RRWSULQW1HWZRUN1DWLRQDO
)RRWSULQW$FFRXQWV(GLWLRQ

)LJXUH
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First, economic growth (GDP growth) is required
to repay debt. This requirement for debt repayment
ɈRZVWKURXJKRXUVRFLHW\GULYLQJɇQDQFLDOHIɇFLHQF\ WR WKH H[WHQW WKDW LW PD\ RYHUULGH PDQ\ RWKHU
considerations. The consequence is that, among
other things, it may risk fueling consumerism at a
OHYHOWKDWFDXVHVH[FHVVLYHHQYLURQPHQWDOGDPDJH
(and also contribute to wealth concentration and
inequality). Economics professor and former leading
currency trader, Bernard Lietaer, lays this concept
out well in his book, “Rethinking Money,” co-written
with Jacqui Dunne.
The authors point out various ways to reduce
pressure on GDP growth.42 Governments could, for
instance, increase money supply through spending
PRQH\ZKLFKFRXOGIRUH[DPSOHEHVSHQWRQJUHHQ
infrastructure such as public transport systems,
H[WUDUHQHZDEOHHQHUJ\JHQHUDWLRQRUSODQWLQJQHZ
productive forests, all of which would preserve or
build natural capital). Or money could be created through complementary currencies (including
digital currencies), based on different values such as
promoting the local economy or building natural
capital. Without going into the advantages and disadvantages of other ways to create money, they argue
that the way we currently create money contributes
to the pre-eminence of GDP.

A second reason for GDP’s pre-eminence,
and a great practical strength of GDP is that it
is possible, conceptually at least, to link every
transaction in the economy to GDP – or more
importantly in the minds of the public, to relate the
money in their wallets and their spending power
to GDP. None of the other indicators of progress
yet have the power to link the rewards in terms of
what we earn or spend with a global indicator of
progress. We believe there is a simple assumption
in many people’s minds: “I will be rewarded if GDP
grows as I will have more in my wallet.” This has a
GHHS VLJQLɇFDQFH DV PRQH\ DQG WKH WUDQVDFWLRQV
it supports stimulate reward circuits in the brain44
so that consumerism becomes “hardwired” in our
EUDLQV,QGHHGWKLVFRPSOH[LQWHUSOD\EHWZHHQWKH
shape of our economy and the pathways in our
EUDLQVKDVJLYHQULVHWRWKHZKROHDFDGHPLFɇHOG
of neuro-economics. Unless other macroeconomic
indicators can replicate or replace this property of
money and GDP, where individual transactions are
rewarded and traceable back to one simple overDOO QXPEHU WKHQ LW PD\ EH H[WUHPHO\ GLIɇFXOW WR
replace GDP, even with all its drawbacks.
44. G. Sescousse, J. Redoute, J.C. Dreher, “The Architecture of Reward Value Coding in the Human Orbitofrontal
&RUWH[Ǹ-RXUQDORI1HXURVFLHQFH

/LHWDHUDQG'XQQHǷ5HLQYHQWLQJ0RQH\Ǹ
Berrett-Koehler Publishers.
,QGHHGɇQDQFHDQGHFRQRPLFVKDYHEHHQDOPRVW
interchangeable as words, though they should mean very
different things.
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:KDWRSWLRQVDUHWKHUHWRFRUUHFWRXUWUDMHFWRU\"

Sustainable development is often proposed as
the solution to the challenges we face and is often
described as having three pillars – social, environmental and economic. If sustainable development is the
solution, then we can think of strengthening each of
the three pillars of sustainability and hence creating a
SURVSHURXVIXWXUHE\EXLOGLQJVRFLDOQDWXUDODQGɇQDQcial capital. At the moment, although we are building
ɇQDQFLDOFDSLWDOWKHGDWDVKRZVXVWKDWZHDUHDOVR
destroying natural capital and may be damaging social
capital.
If we look at natural capital, we believe we
possess a lot of the knowledge, processes and
technologies to have a good go at addressing the
challenges of climate change and other planetary
boundaries and thereby to build natural capital.
Potential solutions range from organic and
regenerative farming (which can rebuild soils) and
renewable energy technologies to circular-economy
concepts such as eliminating waste and pollution,
recycling products and materials, and regenerating
natural systems. The real issue now is whether the
solutions can be deployed and damaging activities can be curbed fast enough to avert the widespread collapse of natural systems. Currently, many
solutions are not “economically viable,” by which we
UHDOO\PHDQǷɇQDQFLDOO\YLDEOHǸZKLOHPDQ\SURGXFWV
and services that damage the environment are. Assuming we stick with a market-based future, we will need
to shape the market so that building natural and social
FDSLWDOLVHFRQRPLFDOO\YLDEOHDQGɇQDQFLDOO\SURɇWDEOH
In our view, we can do this through regulation or by
“internalizing” environmental costs.

Ƿ$OWKRXJKZHDUHEXLOGLQJɇQDQFLDO
capital, the data shows us that we
are also destroying natural
capital and may be damaging
social capital”

We are all familiar with environmental regulation – whether this be local (as with local air quality
standards) or regional (e.g. European Union
VWDQGDUGVRQHQHUJ\HIɇFLHQF\ +RZHYHUDVPDQ\
of the planetary boundaries depend on global issues,
we believe we would need global regulation. Although
this may be hard to envisage, there is one outstanding precedent. As a global society, we did rise to the
threat of the widening hole in the ozone layer, one of
the nine planetary boundaries. Stratospheric ozone
protects much life on earth, including humans, from
RYHUH[SRVXUHWRGDPDJLQJXOWUDYLROHWUD\VIURPWKH
VXQ,QWKHVDKROHZDVREVHUYHGLQWKHR]RQH
layer and recognized as a serious threat.
Shutterstock, Nordroden
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(G3DXO+DZNHQǷ'UDZGRZQǸ3HQJXLQ%RRNV
KWWSVZZZHOOHQPDFDUWKXUIRXQGDWLRQRUJFLUFXlar-economy.

Damage to the ozone layer had been linked
to emissions of certain refrigerant and aerosol
JDVHVPRVWQRWDEO\FKORURɈRXURFDUERQVRU&)&V
,QLQWHUQDWLRQDODJUHHPHQWZDVUHDFKHGDQG
the Montreal Protocol was put in place to regulate
ozone-depleting substances. The ozone layer has
started to repair itself,47ZKLFKLVDPDMRUH[DPSOHRI
how science, political will at the global level, and the
private sector can join together to solve an issue of
planetary health.

help – an increasing proportion of transactions are
now tracked electronically, which enables us to start
envisaging systems where each transaction in the
economy carries information about its impact on
natural and social capital. And we can imagine that
this information could incentivize those products and
services that add to natural and social capital, and
discourage those that do not. It might be useful to
think of this in terms of “quality.”
The quality of each dollar spent in the economy
is not the same. In this framework, a dollar spent on
renewable energy or organic fair trade food would
be a high-quality dollar contributing to building
natural and social capital. A dollar spent on fossil
Ƿ7KHTXHVWLRQLVZKHWKHUWKH
fuels might be categorized as destroying natural
market can be harnessed to build
capital and a dollar spent on clothes made with child
natural and social capital and
labor would reduce social capital. We can imagine
whether GDP can in fact help us
each dollar transaction being “quality adjusted” based
on its impact on natural and social capital. Summing
in this endeavor”
up these transactions, “quality-adjusted dollars” could
provide us with a “quality-adjusted GDP,” one that is
adjusted for natural and social capital. GDP is already
As well as – or in addition to – regulation, we adjusted on the basis of other forms of quality, e.g.
believe the market can be shaped by internalizing on the quality of goods and services through hedonic
environmental costs, or at least incentivizing the pricing – so why not adjust for impact on natural and
deployment of certain products or services. This social capital? If we could do this, we think it is just
FRXOGEHDFKLHYHGWKURXJKWD[HVRUWUDGLQJVFKHPHV possible that we could be “transacting our way” to a
(e.g. for carbon) and grants or incentives (e.g. for better future.
renewable energy or wildlife-friendly farming). While
these schemes and incentives have had varying GDP falls well short of our needs today
success, much has been learned from them. Some, :H EHJDQ ZULWLQJ WKLV FKDSWHU ZKHQ 7H[DV ZDV
such as all the initiatives that have collectively result- FRPLQJWRWHUPVZLWKWKHɈRRGLQJDQGGHYDVWDWLRQ
ed in the growth of renewable energy, have been brought by hurricanes Harvey and Irma to mainland
very successful.
USA and a number of Caribbean islands. We could
Whatever strategies we choose to use – and imagine an astronaut looking down on Spaceship
there will be many – we believe the urgency of the Earth and paraphrasing another popular quote:
situation with climate change and other planetary “Houston, you have a problem.”
boundaries such as the nitrogen cycle, phosphorus cycles and genetic diversity will require a
transformation in our economy at a rate, scale and
comprehensiveness that is hard to comprehend.
“True prosperity is when we are
Given that the market is such a powerful force,
the question is whether it can be harnessed to building natural and social capital at
build natural and social capital and whether GDP WKHVDPHWLPHDVɇQDQFLDOFDSLWDOǸ
can in fact help us in this endeavor.
Can we adjust GDP to account for natural capital and planetary boundaries?

If Christiana Figueres and her colleagues
DUH
ULJKW ZH KDYH XQWLO  WR VWDELOL]H FDUERQ
As we know, GDP is a very powerful indicator and
emissions
and then start bringing them down rapidly.
GLIɇFXOW WR GLVORGJH &DQ ZH FRQFHLYH RI D ZD\ WR
,QRXUYLHZLWLVKDUGWRH[DJJHUDWHWKHVHULRXVQHVV
DGDSW*'3VRWKDWLWVJURZWKUHɈHFWVWKHEXLOGLQJRI
the biosphere and natural capital, and use this to help of our predicament. We have to create ways of living
steer the economy toward the necessary outcomes? that are not just consistent with the need to mainAs we have seen, the Genuine Progress Indicator tain a stable climate, but also with the need to adLVRQHH[DPSOHZKHUH*'3KDVEHHQPRGLɇHGWRWDNH dress all the other eight planetary boundaries as well.
a number of environmental and social impacts into Our economy needs to nourish the biosphere and
account. This is useful, but we believe GPI itself lacks promote its health. The challenge is not trivial. It will
the deep connection that GDP makes by linking require deep systemic change and that will include
individual transactions and rewards to people’s un- how we measure success. GDP falls well short of our
derstanding of how the economy works, or at least needs today. True prosperity is when we are building
how they think it works. Technology may be able to QDWXUDODQGVRFLDOFDSLWDODWWKHVDPHWLPHDVɇQDQFLDO
FDSLWDO*'3QHHGVWRFKDQJHWRUHɈHFWWKLVIDFWRU
KWWSQHZVQDWLRQDOJHRJUDSKLFFRPDQWDUFZHQHHGWRJLYHSURPLQHQFHWRDQRWKHULQGLFDWRUȩ
WLFR]RQHKROHKHDOLQJɇQJHUSULQWV
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Switzerland: Outperforming GDP data
6ZLW]HUODQG LV FRQVLGHUHG WR EH RQH RI WKH ZHDOWKLHVW QDWLRQV LQ WKH ZRUOG DQG IUHTXHQWO\
ranks close to the top in terms of living standards. Yet, measured in terms of Gross
Domestic Product, its long-term growth rate lags behind that of other countries.
According to the Organisation for Economic Co-operation and Development, the Swiss domestic
economy has on average had the lowest price-adjusted GDP growth of all the industrial
countries over the past 50 years.
Claude Maurer, Head Swiss Macro Analysis & Strategy at Credit Suisse

)LJXUH

Moderate Swiss GDP growth over the long term
5HDOSHUFDSLWD*'3LQGH[ 
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World’s leading sports associations includLQJ WKH )«G«UDWLRQ ,QWHUQDWLRQDOH GH )RRWEDOO
Association (FIFA), the Union of European
Football Associations (UEFA) and the International Olympic Committee (IOC) are headquartered in Switzerland and the license income
for major sports events is an important part of
Swiss GDP. In fact, according to SECO, if a
world sports gala does not take place one year,
the immediate impact on Swiss GDP amounts
WR XS WR  :H EHOLHYH WKDW WKH ɇJXUHV
GHULYHG IURP WKHVH DFWLYLWLHV DQG ɈRZLQJ LQWR
6ZLVV *'3 KDYH DQ H[WUHPHO\ OLPLWHG LPSDFW
on the Swiss real economy.
While having limited access to commodities, Switzerland does substantial business in
FRPPRGLWLHVWUDGLQJDPRXQWLQJWRDURXQG
RI*'37KLVVLJQLɇFDQWFRQWULEXWLRQDOVRVWDQGV
in contrast to the small number of people
employed in the segment (estimated at
 DQGWKHIDFWWKDWLWLVQRWLQFOXGHGLQ
the conventional statistics. The price-sensitive
commodities sector is thus highly relevant for
Swiss GDP, although the product never crosses
Swiss borders.

It can be argued that a high level of wealth is
naturally connected to low economic growth, as the
“convergence phenomenon” suggests. Accordingly,
countries with lower living standards grow faster to
catch up with wealthier societies. Often, economic
growth can be sped up by replicating established
production processes of developed economies,
where growth tends to be restrained by high levels
of human and physical capital. As a result, further
capital investment in developed economies tends to
have a comparably small effect on growth.
However, even when considering longer time
VHULHVIRU6ZLW]HUODQGZHɇQGWKDWEHWZHHQ
DQG  HFRQRPLF JURZWK ZDV ORZHU WKDQ LQ
neighboring countries, as indicated in )LJXUH .



ȩ

The convergence phenomenon



Although we do not see a viable alternative, GDP
VKRZV FOHDU LQHIɇFLHQFLHV DV D SUR[\ RI HFRQRPic performance particularly in Switzerland, notably
due to the global nature of some of the key Swiss
business sectors.

Italy

Source: Federal Reserve System, Datastream, Credit Suisse
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7KURXJKRXW WKH WK FHQWXU\ 6ZLW]HUODQG UDQNHG
below its European neighbors in terms of wealth,
so according to the “convergence phenomenon”, its
GDP growth should have been higher while it was
catching up. Interestingly, even in periods of fast
growth, Switzerland did not rank above European
average (see Figure 2).
The paradox of GDP growth and high living
standards

7KH SDUDGR[ RI SRVWLQJ UHODWLYHO\ ORZ *'3 JURZWK
while enjoying high living standards at the same
time has repeatedly sparked discussions in Switzerland about the usefulness of GDP data. In addition
ǷGLH9RONVZLUWVFKDIWǸPDJD]LQHKWWSVGLHYRONVZLUWVFKDIW
FKGHVFKZHUSXQNWHVLQQKDIWLJNHLWYRQELS]DKOHQ
Figure 2

to weaknesses of GDP metrics as a measure of
performance and well-being discussed in other
FKDSWHUVRIWKLVUHSRUWZHɇQGWKDW*'3SHUIRUPV
particularly poorly in capturing activities that play an
LPSRUWDQWUROHLQWKH6ZLVVHFRQRP\QRWDEO\ɇQDQFLDO
services, research and development.
An important aspect from the Swiss perspective is that improvements in the so-called “terms of
trade” are not considered in GDP calculations.2 The
WHUPVRIWUDGHUHIHUWRWKHUDWLRRIH[SRUWDQGLPSRUWSULFHV$FFRUGLQJO\ZKHQH[SRUWSULFHVULVHǱRU
import prices fall – more can be purchased
abroad for the same input of labor and capital, i.e.
countries can afford to import more when import
prices drop. But since imports are deducted at
constant prices in the System of National Accounts
(SNA), from which GDP is derived, the resulting
statistics are understated.

Robust GDP growth in Switzerland in recent years
5HDO*'3LQGH[ 

“GDP performs particularly poorly
in capturing activities that play an
important role in the Swiss economy,
QRWDEO\ɇQDQFLDOVHUYLFHVUHVHDUFK
and development”
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Switzerland’s terms of trade improved
7HUPVRI7UDGHLQGH[ 
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To illustrate this situation, the former Swiss
National Bank Chief Economist Ulrich Kohli uses
the analogy of a farmer growing wheat, hiring workers and buying fertilizer. If the price of imported
fertilizer falls while the price of grain stays constant,
then the farmer’s net income increases even if he
does not produce and sell more wheat. Obviously
the farmer will try and use more fertilizer at the lower
price to increase production. But the increased use
of fertilizer will probably only slightly increase the
amount of wheat produced as the marginal productivity of the fertilizer decreases. It would be absurd
to simply subtract the quantity of fertilizer used from
the quantity of wheat produced to conclude that the
real value added by the farmer has fallen. But that
LVH[DFWO\KRZLWLVGRQHZLWKWKHFDOFXODWLRQRIUHDO
GDP in the SNA.
For Switzerland, the “terms of trade” effect is
SDUWLFXODUO\LPSDFWIXOIRUWZRUHDVRQV)LUVWH[SRUWV
correspond to more than half of the Swiss GDP.
Second, Switzerland’s terms of trade have improved
VLJQLɇFDQWO\RYHUWKHSDVWIHZGHFDGHV VHHFigure
), closely linked to the appreciation of the Swiss
franc. Over the last century, the Swiss franc has
JDLQHG YDOXH VLJQLɇFDQWO\ ZKHQ FRPSDUHG WR  WKH
PRVWLPSRUWDQWFXUUHQFLHVERWKLQWHUPVRIUHDO
prices and after adjusting for purchasing power.4
6HH(LFKHQEHUJHU1HXH=¾UFKHU=HLWXQJ
“Wie wir uns arm rechnen,” and ,Kohli, U., “Terms-of-trade
FKDQJHVDQGUHDO*'3ǸLQ4XDUWHUO\%XOOHWLQǱ
6ZLVV1DWLRQDO%DQNSSǱ 
.RKOL,ELG
4. See CSRI Report “Switzerland: A Financial Market
+LVWRU\Ǹ&UHGLW6XLVVH-XQH

GDP adjusted for terms of trade

Figure 4

An alternative measurement system to account Increase in command GDP stronger than for conventional GDP
for the terms of trade effect on GDP is the 5HDO*'3DQGFRPPDQG*'3LQGH[ 
“command-basis” GDP, which has been discussed

in the past in Switzerland.  Using OECD data,
our calculations for command-basis GDP point to
the following (see Figure 4): Cumulated over the

SHULRG IURP  WR  6ZLVV FRPPDQG
*'3 KDV ULVHQ DSSUR[LPDWHO\  PRUH WKDQ

real GDP - compared to other industrial countries
such as France, Italy, Austria and the USA, where

command GDP was even slightly less than real
GDP growth over the same period. We believe this
result more accurately captures the development

of the Swiss economy.



























“Cumulated over the period from
1970 to 2017, Swiss command GDP
has risen approximately 10% more
WKDQUHDO*'3:HEHOLHYHWKLVUHVXOW
more accurately captures the development of the Swiss economy”

GDP

Command GDP

Source: Datastream, Credit Suisse

)LJXUH

Terms of trade differ according to how they are calculated
7HUPVRI7UDGHLQGH[ 
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Nevertheless, command-basis GDP is not yet
an internationally applicable metric. It is currently
calculated and reported by only a few countries, so
that international comparison is not possible. Also,
WKUHH GLIIHUHQW GDWDVHWV DUH DYDLODEOH IRU H[SRUW
SULFHVDORQHLQ6ZLW]HUODQG7KHDYHUDJHH[SRUWSULFH
LQGH[IURPWKH6ZLVV&XVWRPV$GPLQLVWUDWLRQ XVHG
E\WKH.2)WRFDOFXODWHWKHWHUPVRIWUDGH WKHH[SRUW
SULFHLQGH[IURPWKH6ZLVV)HGHUDO6WDWLVWLFV2IɇFH
DQGWKHH[SRUWGHɈDWRUVIURPWKH1DWLRQDO$FFRXQWV
compiled by the State Secretariat for Economic
$IIDLUV 6(&2  :H XVH WKH GHɈDWRUV LQ RUGHU WR
take international trade with services into account.
The terms of trade differ considerably depending on
the basis of calculation that each institution uses, as
shown in )LJXUH.
0RUHRYHU H[SRUW SULFH VWDWLVWLFV LQ 6ZLW]HUODQGDUHVWURQJO\LQɈXHQFHGE\WKHFKHPLFDODQG
SKDUPDFHXWLFDO LQGXVWULHV ZKLFK UHSUHVHQW 
RIWKHZHLJKWRIWKHH[SRUWSULFHLQGH[DQG
RI WKH LPSRUW SULFH LQGH[ 7KH UDSLGO\ FKDQJing range of products in these industries presents a major challenge when comparing prices.
Furthermore, large companies account for an
H[FHSWLRQDOO\ KLJK VKDUH RI WUDGLQJ YROXPHV
especially in the pharmaceutical segment, and an

KOF

Source: KOF, OECD, Datastream, SECO, Credit Suisse

6LHJHQWKDOHU0  Ƿ+DV6ZLW]HUODQG5HDOO\%HHQ
Marked by Low Productivity Growth? Hours Worked and Labour Productivity in Switzerland in a Long-Run Perspective”,
5HYLHZRILQFRPHDQGZHDOWK
1HXH=¾UFKHU=HLWXQJǷ:LHZLUXQVDUP
rechnen,” op cit.
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HVWLPDWHG  RI VDOHV DUH EDVHG RQ LQWHUQDO
pricing. These prices can have a market or cost
FRPSRQHQW EXW FDQ DOVR EH LQɈXHQFHG E\ RWKHU
IDFWRUV VXFK DV FRUSRUDWH SROLF\ RU ɇVFDO FRQVLGerations. The same applies to commodity prices,
which have a disproportionately high weighting.
7KHVH FKDOOHQJHV PDNH LW GLIɇFXOW WR GHULYH H[DFW
data nationally and even more so for the use of
international comparison.

“Export price statistics in
Switzerland are strongly
LQɈXHQFHGE\WKHFKHPLFDODQG
pharmaceutical industries”

Another aspect to consider is the impact
of appreciation of the Swiss franc beyond the
terms of trade. Such appreciation results in an
immediate improvement in the terms of trade,
while simultaneously the competitiveness of
domestic companies is likely to be weakened
and thus result in lower economic growth.
From a command-based GDP perspective, the
economic development immediately after the
(85&+) H[FKDQJHUDWH IORRU ZDV DEDQGRQHG
LQ -DQXDU\  WHQGV WR EH WRR SRVLWLYHO\
skewed. Although the subsequent steep appreciation of the Swiss franc led to an immediate
increase in purchasing power, this increase was
largely theoretical. In practice, the price transfer
to Swiss businesses and households was limited while, at the same time, economic slowdown
and the rising unemployment due to currency
DSSUHFLDWLRQZHUHUHDOȩ
The author would like to thank Oliver Adler, Chief
Economist Switzerland, for his helpful comments.
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