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Energy and GDP
SINGAPORE – The key attribute of Singapore’s uniqueness is that it is a city-state, in
a world of generally larger, less urbanized countries. In any comparison or ranking, this
fact of high population density and 100% urbanisation skews per capita indicators of
wealth and of carbon emissions. In any consistent ranking, Singapore would need to be
appropriately compared to other global cities such as London, Amsterdam or Sydney. And
even when such comparisons are made, allowances are required for the fact that for most
of these cities, actual emissions caused by the cities are associated with electricity that is
generated outside city limits.
In Table 1 (below) this is adjusted for by taking into account emissions from end-use
(rather than primary fuel combustion). While the study does not include Singapore in
its sample, a simple ranking of cities by end-use emissions is given in the table, with
Singapore’s national per capita emissions incorporated. Singapore, along with London,
causes the lowest emissions in per capita terms, in comparison to all the other cities in the
sample. Developing country cities like Bangkok and Cape Town, as well as New York and
Toronto are higher, at between 10.5 and 11.6 tons. In general, only Denver is an outlier
for unique reasons, but all other cities fall quite close around the 10 tons per capita level.
Singapore is not inordinately out of range of this sample. More importantly, however,
Singapore is the only city in the sample that is a country, and hence is disadvantaged from

Table 1. C02/Capita (Tons)
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Inequality and the City
SINGAPORE – Donald will be talking about
the phenomenon of rising inequality in Singapore, in the context of a rapidly growing
economy. He will argue that the very factors
that increase GDP are also the ones that
raise inequality, particularly in cities. He will
then make the case for why inequality matters, and what governments can do to address the problems raised by inequality.
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being able to consider alternative sources of energy which require a large hinterland for
location and siting purposes such as hydro-electricity, solar, wind or nuclear.
Singapore’s national energy policy framework strives to achieve a balance among
three often-competing dimensions, namely strengthening Singapore’s competitiveness,
enhancing energy security, and protecting the environment. The question as to whether
‘country competitiveness’ is analogously similar to a firm’s or corporation’s competitiveness is often assumed away, and policy makers in the US, Europe and Japan routinely
talk of national competitiveness. Among mainstream economists, there is no consensus
on how to measure, explain and predict international competitiveness of countries, and
‘perhaps none is warranted’. In assessing the potential impacts of emission mitigation
policies on countries, the term ‘competitiveness’ is used in reference primarily to firms
in key internationally competitive industries such as shipping, aviation and oil refining
and trading rather than to any concept of an aggregate ‘national competitiveness index’.
Singapore’s Ministry of Trade and Industry identify six key strategies under Singapore’s
energy policy framework: promoting competitive markets, diversifying Singapore’s energy
sources, enhancing energy efficiency, developing Singapore’s energy industry, stepping-up
international cooperation, and taking a whole-of-government approach.
The presentation will give some comments on each of these strategies in the light of the 3 national policy objectives, namely: strengthening Singapore’s competitiveness, enhancing energy security, and protecting the environment.				
TILAK DOSHI
Biography. Dr Tilak K. Doshi is Principal Fellow and Head, Economics Division at the
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Measuring Economic Performance
SINGAPORE – This presentation will firstly cover some of the reasons why
Gross Domestic Product (GDP) is used as an indicator till today and why it
has been the primary indicator of success for a country and measurement
of wealth creation.
Though GDP is the commonly accepted measurement of economic output,
it continues to have a number of known drawbacks.
As the Economic Development Board’s (EDB) mandate is to create good
jobs for Singapore, our measures include a number of indicators such as Total
Business Expenditure, Fixed Asset Investment and Skilled Jobs Creation.
These indicators help EDB track the economic outcomes of our work and
whether the investments in Singapore are creating the jobs that interest people
while also creating new industry cluster groups that are sustainable and will
keep Singapore ahead.				
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GAZ E T T E
Issue

15

Tags

Date

Editors

11/10/12

Energy, Hydo-Electric, Nuclear, Solar, Inequality, Employment, Asset
Investment, Well-Being, Happy Planet, Welfare, Measurement
GDP & The City Working Group:
Gideon Aschwanden, Iris Belle, Matthias Berger, Stephen Cairns,
Eva-Maria Friedrich, Senthil Gurusamy, Max Hirsh, Cheryl Song, Derek
Vollmer
Published by

Fold, Punch, File

Elaine Teo

FCL – Future Cities Laboratory
Singapore ETH Centre for Global Environmental Sustainability (SEC)
1 Create Way, #06–01 CREATE Tower, Singapore 138602

Measuring
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Cities

with a decrease in overall welfare. Since the onset of
the 2008 global financial crisis, many development
strategies have called for ‘sustainable’ or ‘inclusive’
growth, in an attempt to respond to some of these
concerns. The challenge, of course, is to clearly define
these new terms, and to find convincing evidence
that an intervention, whether it is policy, research, or
business initiative, actually enhances societal welfare.

History and current use

GROWTH

SINGAPORE – Economic ‘health’ is often evaluated in terms of Gross Domestic Product (GDP) or Nobel laureate Simon Kuznets developed the concept
some derivative, such as GDP growth rate. It has been of a GDP in 1934 as a measure of national income
conventional wisdom for the past seven decades since and economic activity. It was quickly and widely
the concept of a GDP was formulated, that increas- adopted as a tool to aid economic stabilization policies
ing GDP should be correlated with improvements in following the Great Depression and, subsequently,
human economic welfare. While this has substantial wartime planning, when production capacity was
theoretical and empirical underpinnings, GDP is prone a primary national concern for countries embroiled
to misuse as a proxy for well-being, and a number of in World War II. Over the years GDP as a metric
important non-monetary issues are obscured by this has performed well as a quantitative measure of
single monetary indicator. Gross Domestic Product, al- production, and its use has extended to subnational
ternatively referred to as Gross Metropolitan or Gross levels. It is frequently used to facilitate comparisons
Regional Product at a sub-national level, is simply the (see Figure 1) or to benchmark activity in economic
market value of all final goods and services produced subsectors (e.g., value-added from manufacturing) or
within a territory over a certain period of time. It is non-economic sectors, like energy intensity. Computmost often computed and reported at the country scale, ing GDP requires detailed information on economic
though increasingly, cities are calculating their own production, income, or expenditures within a certain
GDP or growth rate in order to communicate their territory over a specific period of time. For this reaglobal economic competitiveness.
son, it is typically measured by governments, and
Some academics make a distinction between reported at a national-level quarterly and annually.
economic growth and economic development, but While adjustments can be made for size by stating
the former is typically considered essential to the GDP in per capita terms, it is nonetheless difficult to
latter, and thus most metropolitan or national de- adequately compare the urban economies of small
velopment strategies centre around promoting GDP states like Singapore to more diversified and expansive
growth. The logic is straightforward—an expanding economies like the United States. Urban economies of
economy should provide expanding opportunities Growth rates, inequality and per capita size of select economies
for growth in employment, household income, and
China
other economic indicators that contribute to human
welfare. As many critics have pointed out though,
Singapore
not all types of economic growth are desirable. A
India
Indonesia
2009 blue-ribbon panel led by Nobel Prize-winning
Malaysia
HK
economist Joseph Stiglitz declared that government
Australia
Philippines
policies have too frequently been declared ‘successful’
Switzerland
USA
Germany
based on an assessment of GDP growth. And as a
UK
Japan
Thailand
society reaches a certain standard of living, there is a
tendency to emphasize softer, non-monetary metrics
such as ‘quality of life.’ Formally, the marginal utility
of an increase in GDP diminishes at higher income
INEQUALITY
levels, suggesting that non-economic factors gain in
Figure 1. Growth Rates, Inequality and Per Capita Size of Selected
their relative importance and, at least some economists Contribution
ofinequality
industry
and services
to total
GDP
Economies. x-axis:
expressed
as Gini coefficient;
y-axis:
growth
suggest, further increases in GDP may be associated expressed as 5-year average growth rate.
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course have little to no agricultural or natural resource
production, and derive a significant share of their GDP
from property ownership. In 2011, for example, home
ownership in Singapore contributed more to GDP than
the entire Information & Communications sector of
the economy.
Still, the bulk of GDP in developed and middleincome countries comes from what are primarily ‘urban’ sectors – industrial activities like manufacturing,
and services like retail, banking, and transportation.
As Harvard economist Edward Glaeser points out, this
‘wealth of cities’ is not uniform across a given country,
and tends to concentrate in urban areas. It is perhaps
for this reason that most major cities have an Economic
Development agency to attract inward investment, and
why the term ‘global city’ has emerged. A global city
is one that is thought to not be constrained by its geographic hinterlands or by national policies. They are
fully integrated into the global economy, and compete
for global talent and investment. Consequently, the
performance of these global cities is frequently based
on some component of their GDP, such as growth of
a particular sector. Forward-looking strategies from
infrastructure planning to investments in research
and development are often justified on the basis of
their potential contribution to GDP. Thus, while the
rationale for measuring productivity has changed
over the years, the desire to report on it is still as
relevant as ever.

Critiques
Perhaps the strongest and most persistent critique
of GDP as a metric is that it was never intended
to be a measure of welfare, though it is frequently
used as such. As a single quantitative indicator, it
is easy to report, digest, and compare across time
Japan
and space.
But there is much that GDP either masks,
misses,
or
in cases such as expensive health care
Switzerland
or security costs, counts as a positive contribution
whileGermany
most in society would views these as negative
indicators or ‘regrettable’ expenditures. The OrganisationUnited
forStates
Economic Co-operation and Development
(OECD) defines welfare or well-being as society’s
Singapore
consumption
possibilities, command over resources,
and non-monetary
quality of life attributes. Several
Australia
economic indicators that are correlated with GDP,
such
median household income, employment, and
Unitedas
Kingdom
poverty levels, certainly have a bearing on welfare.
Moreover, from a policy perspective, the economy
is easier for a government to influence and monitor
than more subjective criteria, which can vary from
person to person. Education, health status, the natural
environment, and spiritual well-being are all typically
considered as being relevant to well-being. A 2005
poll in the United Kingdom suggested that money
and housing contributed about 15% to individuals’
perceived well-being, whereas the quality of personal
relationships accounted for nearly half.
Rising inequality has been a recent topic of heated
debate globally, and may be the issue at the heart of
criticism of growth-centric policies. Despite headline
numbers of positive GDP growth, there is widespread
concern in Singapore and elsewhere that the distribution of the fruits of this growth is uneven, and that
some efforts to boost growth are succeeding at the

expense of a majority of individuals’ well-being. Cities
or governments that can promise a high rate of return
on capital investments are economically competitive,
but this growth may be based partially on low wages in
the workforce. If wages and salary income grow slower
than corporate profits, the result is rising inequality.
Per capita GDP aggregates wages and corporate profits
and thus should not serve as a proxy for household
income, though it is widely used as a measure of
standard of living. This issue is just as important across
sub-sectors of an economy, e.g., if the growth in retail
sector wages is not keeping pace with the high-tech
sector, the result is increasing income disparity over
time. The prevailing wisdom has been that, as long as
the economy is growing, a government will have the
means to redistribute some of this expanding wealth
to reduce inequality and enhance total societal wellbeing. There are several indicators already commonly
measured, such as household income distribution or
government subsidies to households, that can be used
to better track progress here but they are not as widely
covered as GDP and economic growth.
The other salient issue pertaining to economic
growth has to do with its negative externalities, the
unintended spillover effects of economic activity that
place additional burden on all or a segment of society.
The landmark Club of Rome report of 1972 posited
that there were limits to growth, due in large part to
negative externalities that could not be adequately
offset through technology or redistribution of income.
Congestion and pollution are two of the most common
negative externalities of urban economic activity, and
were among the first items that economists, beginning
in the 1970s, attempted to subtract from GDP to establish more accurate measures of welfare. Defensive
expenditures, particularly health expenditures to compensate for the effects of environmental pollution, are
among those expenditures which appear as a ‘positive’
contribution to society when viewed through the lens
of GDP. Climate change offers a global example of
this problem of externalities – individual producers
do not bear the costs of the greenhouse gas emissions
they release into the atmosphere, while vulnerable
communities are now having to invest in coastal
fortifications and other measures to adapt. Within a
city, congestion refers not only to road traffic, but to
any condition where the demand for a certain good
or service is outstripping demand, leading to higher
costs, a decrease in quality, or both. Congested public
spaces, for example, do not necessarily cost more,
but represent a decrease in utility for the individual
consumer. Time lost waiting can be represented as an
economic loss in productivity, but in practice it is more
likely to cut into an individual’s leisure time, and thus
a decrease in overall utility. In the presence of income
inequality, these externalities are then magnified, since
individuals in the lower income strata have fewer
means to offset such losses.

Towards metrics of progress
and well-being
Decades of research have attempted to identify the
productive ‘assets’ of society, including environmental
and social capital, so that their use could be monitored
and policies tailored to safeguarding them alongside

conventional assets. Yale economists William Nordhaus and James Tobin referred to education and health
expenditures as capital investments in their Measure
of Economic Welfare in 1972; Japan’s Net National
Welfare improved on the framework to account for
environmental degradation and related health damages. Former World Bank economist Herman Daly
and theologian John Cobb Jr. developed the Index of
Sustainable Economic Welfare (ISEW) in 1989, going
perhaps the furthest to explicitly account for economic
gains and losses, including intergenerational losses
due to climate change, and imputed gains such as
unpaid household labour. The ISEW and its derivative
Genuine Progress Indicator have been adapted to a
variety of countries and sub-national regions. Empirically, these calculations have demonstrated declines in
welfare in the United States by the mid-1970s, and in
the United Kingdom by the early 1980s, attributed to
an increase in income inequality and declines in leisure
time and natural capital that together contributed to
declines in quality of life. More recent calculations
have shown a similar trend at sub-national levels in the
province of Alberta, Canada, and the state of Maryland
in the United States. Such hybridized approaches
have typically been adopted and used in tandem with
conventional metrics. These modifications to GDP,
together with similar but narrower efforts at deriving
a ‘Green GDP’, all rely on establishing a singular
quantitative measure, expressed in monetary terms
that can be reported alongside GDP.
Other methodologies strive to break away from the
monetary metric and singular index; examples include
ecological footprint analysis and The New Economics Foundation’s Happy Planet Index, which merges
ecological efficiency with subjective well-being at
a country level. Bhutan’s widely-referenced ‘Gross
National Happiness’ indicator helps raise the profile
of the subjective nature of welfare, but to date has
not been copied or adapted by any other government.
More recently, the OECD has developed a ‘Better Life
Index’ which attempts to measure subjective wellbeing across a range of (OECD) countries and allows
individuals to weight different categories (e.g., Life
Satisfaction, Work-Life Balance). The United Nations
recently developed an ‘inclusive wealth’ accounting
methodology to assess the long-run sustainability of
an economy, as opposed to short-run point estimates.
Rather than provide a single indicator, inclusive wealth
accounts are meant to be more detailed and specific,
so that they are relevant to policy.
Thus, while it is clear that the concept of GDP
will continue to be a useful metric in some applications, there are an emerging number of alternatives
and rationales to seek out more specific or contextappropriate indicators of progress. Such indicators
may in fact be helpful in communicating progress in a
developed economy such as Singapore’s, where rapid
growth has given way to slower and more strategic
development. Subjective well-being metrics require
much more public input and participation, but a small
upfront investment in this could yield substantial
returns. 			
DEREK VOLLMER

