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PREFACE
“every part of the system fits into some other part. .... the complexity and coherence of the
system require the constant attention of anyone who would criticise the parts. This is not a
peculiarity of Indian Finance. It is the characteristic of all monetary problems. The difficulty
of the subject is due to it.”
— John Maynard Keynes,
Indian Currency and Finance, (1913)

At the outset, it should be noted that this book is partly a textbook and also part of a
bigger textbook. The contents of this book largely comprise the Second Module (on Labour
and Product markets) of a comprehensive macroeconomics text under way. This mini
book also provides the foundations for another mini book, Financial Macroeconomics: A
Policy Rate Approach, the contents of which largely correspond to the third Module of the
comprehensive text. To understand how this ‘mini’ book fits into the bigger book, and how
the various topics and parts connect, you are requested to go over the associated Schematic
on the website economicsperiscope.com. The Schematic should make it easier to move back
and forth between different parts of the various texts. It is like a subway map needed to get
around a big city and it is worth spending time in absorbing and understanding it.
This book is meant to serve several purposes. The first purpose is to develop,
from the start, an integrated framework for a growing economy, incorporating short run
fluctuations around long-term growth. It works out numerical values to precisely connect
unemployment, inflation, real and nominal GDP growth, and related variables. By contrast,
the dominant textbooks start by analysing the levels of output and price, as in the basic
Aggregate Demand/Aggregate Supply analysis, with the Aggregate Demand curve derived
from the widely used IS/LM model. Then onwards, the transition from output and price level
to growth and inflation respectively, called the dynamic AD-AS model, is quite ad hoc and
graphical, not numerical, or algebraic.
In my opinion, whatever the model used, and even if no model is used, to understand
macroeconomics requires learning the underlying growth arithmetic and how these variables
connect. This book develops these connections. This point will be clear from the numerical
sections and sample Questions and Answers for Chapters 2, 3 and 4. Further, from the model
developed here, values for inflation feed into the central bank’s interest rate decision.
One notable feature of this book is that it combines a wide ranging discussion of
the determinants of potential GDP growth, emphasizing the importance of property rights
and labour supply, with an ‘Okun’s Law’ treatment of cyclical fluctuations. The Keynesian
short-run is embedded in the classical long-run. By contrast, the standard texts cover short
run fluctuations separately from long run growth, typically analysed using the Solow growth
model.
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The second purpose of this book is to outline wide ranging evidence supporting some
principles of classical macroeconomics, although, not new classical macroeconomics, and
to apply these principles to the phenomenon of stagflation. This book deals with two such
episodes: the severe 1970s worldwide stagflation and India’s mild stagflation post-2010 to
around 2013. The dominant macroeconomic textbooks have failed to properly analyze the
1970s stagflation, attributing them to OPEC’s oil price shock of 1973. By contrast, this book
presents a demand based explanation that I have been teaching here at IIM Bangalore, and
built up slowly since 1995.
Two concepts central to classical macroeconomics and this book are the natural rate
hypothesis and the associated expectations augmented Phillips curve (henceforth EAPC).
The short and long run Phillips curve theories originated in the developed economies. Yet,
ironically, the EAPC is far more relevant for emerging economies, many of which still have
inflation, than it is for the developed economies, which have been close to deflation since
the 2008 financial crisis. These two concepts are covered in depth in this book.
The third purpose of this book is to endeavour to raise the level of macroeconomic
understanding in Indian policy discussions. The economy was greatly liberalized since 1991,
and free market views now heavily predominate. Nevertheless the macroeconomic views of
many of the liberalizers and the media are pre 1991 and mostly Keynesian in the sense that
inflation is generally considered to be due to food supply shocks. Further, leaving aside the
explanation of inflation, the predominant and influential view among Indian policy makers is
that capital stock and infrastructure are the determinants of potential GDP growth, neglecting
the role of labour supply. This book provides evidence about the role of labour supply.
Finally, although this book is not about the Indian economy or emerging economies
as such it has a full chapter on the rise and slow down of the BRIC economies, and a detailed
chapter on India’s economy. Hence it can be use for a course on emerging economies or India.
It is unfortunate the macro texts widely adopted here are excessively America-centric, with
scant coverage of emerging economies. This (made in India!) book, which draws upon Asian
data, not just Indian data, can fill that void.

The General Reader Versus the Textbook Reader
While a text is meant for students, this book is also meant for a wider audience—all those
who have been interested in, and have been following the Indian economy, for the last several
years or more. In particular, various economists, policy makers, journalists, some CEOs,
management consultants, equity analysts and country fund managers should, hopefully, find
that this book provides both analytical foundations and data to help examine their specific
topic of interest. Hence a conversational style has been adopted to cater to this wider
audience. Given the nature of the content, this book alternates between formulaic sections
and wide ranging discussion, and between concepts and views.
The reader has to switch between two modes (and possibly moods) depending on
the chapter and the section. For a general reader, coming across section and subsection titles
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ix

and numbers may be irksome and might distract from absorbing the flow of text. However,
for the textbook reader, this compartmentalization helps from both the examination point of
view, and for understanding the links between variables later on and maybe elsewhere. The
general reader needs to be sympathetic to the needs of the textbook reader and vice versa.
To reduce the burden on the reader, citations and references have been sorted into major
ones (text) and minor ones (footnotes).

A Chapter by Chapter Outline
What follows is a brief roadmap of the book. Chapter 1 outlines the crucial concept of potential
GDP and highlights the associated variable which is called ADSGAP here (Aggregate
Demand and Aggregate Supply Gap). Chapter 1 also analyzes different approaches to, and
the role of various factors, in determining potential GDP growth in an economy, emphasizing
the role of labour supply, property rights and the rule of law.
Chapter 2 traces the historical evolution of the Expectations Augmented Phillips
Curve (henceforth EAPC). It then develops the basic EAPC model, linking actual and
expected inflation to ADSGAP. Chapter 3 discusses the real world costs and consequences
of inflation and disinflation, highly relevant for discussions of inflation targeting.
Chapter 4 resurrects, and cites at length from, an obscure but illuminating debate
at the University of Chicago's Booth School in April 1966 between Robert Solow and
Milton Friedman about the efficacy of wage-price controls. In this debate, Milton Friedman
introduced the pioneering concepts of the natural rate of unemployment and the associated
long run Phillips Curve and EAPC. This Chapter constructs a simple model to explain how
these supply based concepts can be fitted into a demand based approach to inflation, as in
the Quantity Theory of Friedman. Chapter 5 critiques the widely prevalent explanations,
that the stagflation of the 1970s was caused by the OPEC oil price shock of October 1973.
Drawing upon evidence for USA starting from the late 1960s, it explains the stagflation
based on the EAPC.
Chapter 6 discusses the emerging economy boom years and the subsequent
slowdown, based upon the BRIC (Brazil, Russia, India and China) Reports of Goldman
Sachs. Chapter 7 uses wage and inflation expectations data to show that India’s ongoing
stagflation during 2011-2013 can be explained from the shifting EAPC, and how the National
Rural Employment Guarantee Act of 2006 aggravated India’s labour supply constraint. It
then draws upon food price data from India and ASEAN countries to argue that high India’s
food inflation was demand driven. Chapter 7 broadly assesses the importance of EAPC
factors and monetary policy influences, versus, then influential policy paralysis view, in
driving the stagflation. Brazil’s stagflation during this period could be similarly analyzed.

From First E-book to this Version (First update 2016)
The first version, as an e-book, was released in January 2014, for limited classroom use. The
chapters on India had been written in 2012 and 2013 when it was undergoing stagflation, and
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the book was initially called Understanding Stagflation: Past and Present. Unfortunately, due
to delay in the copyright permissions process for some vital citations well into 2015, those
sections had to be left out. Hence publication of the complete book got delayed.
In September 2014, oil prices fell sharply. Stagflation in India turned into low growth
and low inflation. However, the basic analysis of stagflation here is based on data as of early
2013 and ends there. Massive and questionable revisions to India’s GDP data in January
2015 pushed up growth rates, but as discussed in a revised data Appendix, have not so far
altered the multi-year averages up to March 2013 analysed here.
Barring the revised Data Appendix, the content of the text pertaining to India’s
stagflation is mostly the same. However, Chapter 1 has been expanded to include an
evaluation of the Ease of Doing Business Ranking of the World Bank. Content pertaining to
the BRIC economies has been expanded into a full chapter. The book has been retitled Applied
Macroeconomics: Employment, Growth and Inflation, and referred to by the acronym EGI.
With the above updates the book should have been ready by end-2016. However,
following India’s demonetization in November 2016, Section 4.5 on the Quantity Theory
was significantly expanded, and the full Chapter 8 on demonetization was added. Needless
to say, this has further delayed the completion of the book.
Second update (2017)
For the first and revised versions of this book, I thank Anupam Manur, A Arul
Jason and also SJV Madhav for valuable research assistance at various stages from 2013 to
now, and to IIM Bangalore for grants that facilitated some of this research. With reference
to research done at IIMB, acknowledgments are due to Shrikant Kolhar, my former FPM
(Doctoral) student, and to Anupam Manur for their findings on food inflation, cited in Section
7.5 and 7.4 respectively, and to former PGP student Snehal Gajbhiye, for her project findings
on the Ease of Doing Business rankings, partly used in Section 1.5.1.
Comments, criticisms and general feedback, from one and all, are welcome.
Vivek Moorthy
Email: vivek.moorthy@iimb.ac.in
www.economicsperiscope.com
March 2017, IIM Bangalore
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(1909–1949), his main finding was that only one-eighth of this total increase in labour
productivity was due to more capital stock and the reminder seven-eighth was due to TFP.
In other words, Solow’s results implied that for USA’s growth, working smarter was more
crucial than working more (number of people) or working harder or longer (more hours per
worker) or saving more (leading to more capital stock per worker).
Subsequently, numerous growth accounting exercises have been frequently conducted
for different countries, generally focusing on total GDP growth rather than output per
person hour. For the period 1948–1972, USA’s GDP growth of 4.0% is broken down as
follows: growth of 1.2% capital, 1.0% labour and 1.8% TFP, based on estimates from the
US Department of Labour. Thus, from 1948 to 1972, output per person hour grew by 3%,
of which about two-third was from TFP.
The substantial contribution of TFP to growth is not always the case. Analysing the
East Asian miracle, i.e., the rapid rise in the growth and per capita incomes of the ASEAN
countries from the 1980s through the mid-1990s, Paul Krugman found that this growth came
mostly from the labour input, not from TFP. In his own words, the rapid growth came from
“perspiration, rather than inspiration” (The Myth of Asia’s Miracle, 1994).
By itself, growth accounting decomposition of the past data along the above lines
does not provide an estimate of what potential GDP growth is likely to be. However,
based on demographic projections and assumptions about productivity increases, the Solow
framework provides an analytical basis for making projections of long-run GDP growth,
as shown in Table 1.A below. When there is diminishing marginal productivity, as in the
Solow model the growth contributions of labour and capital will be less than growth in the
respective inputs.
Table 1.A Growth Decomposition and Projections for the USA
Average Annual Growth
1951–2000

Projected Average Annual
Growth 2001–2011

Contributions to growth of Potential Output of Nonfarm Business Sector (Percentage Points)
Potential Hours Worked

1.1

0.8

Capital Input

1.1

1.5

Potential TFP

1.5

1.4

Total Contribution

3.7

3.7

Source: CBO’s Method for Estimating Potential Output: An Update, (Congressional Budget Office, 2001)

1.4

AN ALTERNATIVE APPROACH TO AGGREGATE SUPPLY

Like the Harrod-Domar model, the Solow model also implies that increases in savings, and
thereby investment and capital stock, will push up growth. However, unlike the HarrodDomar model, the Solow model is comprehensive, since it takes into account the contribution
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of all factors: labour, capital stock and technology. Nevertheless, it is formulaic. It is mainly
an after the fact decomposition of the growth contributions of different factors. By itself,
the Solow model does not offer much insight as to the policies leading to economic growth
and prosperity.
The alternative new approach discussed in this section is not formulaic. It instead
tries to identify the underlying policies that lead to growth. It focuses upon law and order
and property rights in general and, more specifically, on the ease of doing business (EDB).
Henceforth, this phrase, EDB (ease of doing business) will often be used. This EDB approach
can be said to be pioneered by Hernando de Soto, the path breaking Peruvian thinker and
social entrepreneur. In his first book The Other Path (1989), he argued that the Peruvian
economy could grow rapidly if procedures for business could be reduced and streamlined,
especially for the informal sector. In this book, de Soto collected information and documented
the number of days and the number of procedures that it takes to carry out specific activities,
such as registering a business, getting a construction permit, etc.5
To categorise his approach and give him credit, it can be called ‘Sotonomics,’ as
distinct from ‘Solownomics.’ By contrast, what is here called Solownomics can be described
as the analysis of growth using the Solow framework, and further the Solow growth model.6
At one level, this Sotonomics approach, rooted in classical economics, is mere
common sense. The emphasis on property rights and rule of the law is central to the
Chicago School of thought and Milton Friedman. It dates back to Adam Smith, the founder
of economics as a subject. Well prior to his classic The Wealth of Nations in 1776, which
documented and analysed the impact of free markets, Adam Smith wrote,
“Little else is requisite to carry a state to the highest degree of opulence from the lowest
barbarism but peace, easy taxes and a tolerable administration of justice; all the rest being
brought about by the natural course of things.”7

The simplest evidence in favour of this approach can be seen by just comparing
which countries are poor and which are rich. Countries that have been free-market economies
with rule of the law and well-defined private property rights, such as the OECD countries,
have high per capita incomes.8 By contrast, socialist and mixed economies have been poor
until recently. Two countries were split up after World War II into free-market and communist
regions: East and West Germany in 1945, and North and South Korea in 1954. West Germany
prospered relative to the East, and former East German workers would cross the Berlin Wall
5
6

7

8
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In The Other Path de Soto outlines the various steps for setting up a minibus company (Pg 149, 2nd edition).
Note that in discussions along Sotovian lines, the terms institutions and governance are increasingly used to define
the broader aspects of the rule of the law, incorporating interaction between the legal system, private individuals
and the government.
In his lectures on Jurisprudence, Smith stated that the very purpose of Government was to “give each one the
secure and peaceable possession of his own property.” These citations from Smith are from Irwin (2014). The
purpose of government was not to raise growth.
OECD stands for Organisation for Economic Cooperation and Development. Earlier it comprised advanced
economies: largely European, but also USA, Canada and Japan, etc. Entrants to OECD after 2010 are Israel,
Chile, Estonia and Slovenia. It has over 30 members now.
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to enter West Germany until the Berlin Wall came down and they were unified in 1989.
South Korea has developed enormously relative to communist North Korea which has had
famines even in recent decades.
The watershed year for India was 1991, when it liberalised its heavily controlled
mixed economy. After that, the ease of doing business went up sharply, and so did the
GDP growth after an initial crisis period of a few years. From 1970 to 1991, the growth
averaged 4.3%, while from 1992 to 2013 it averaged 6.6%. Similarly, growth surged for
other emerging economies that adopted free-market policies from the late 1980s onwards.
This section is about how rule of law and EDB affect growth. More specifically,
how can a robust rule of law and an improved EDB affect the GDP growth contributions
in the Solow framework of total factor productivity (TFP), labour and capital respectively,
and of the choice of technique?
First, with regard to TFP, the property rights approach implies that implementing
stringent Intellectual Property Right (IPR) laws and patent protection will facilitate innovation
and new products and processes. The Indian pharmaceutical and software industries have
not been able to innovate as much as in, say, USA due to lack of stringent patent laws to
protect them.9
Second, with regard to labour supply (not just wage labour but more so selfemployed persons and entrepreneurs), it is obvious that individuals have incentives to
work harder and produce more when they are guaranteed ‘the fruits of their labour,’ to use
a classic phrase. This is a very obvious phenomenon, but still needs to be stressed. Where
there is risk of expropriation of property or income by the state or extortion by gangs, the
labour supply, especially for entrepreneurs, will not be forthcoming. When the rich may
get kidnapped, there is not much incentive to try to become rich. This is the case in many
poorer economies, such as de Soto’s native country, Peru, in Latin America, a region with
a long history of violence and a lack of law and order. If tax rates are too high, that is also
likely to reduce labour supply.
Third, let us consider capital stock. In his second book, The Mystery of Capital: Why
Capitalism Triumphs in the West And Fails Everywhere Else, de Soto (2000) goes above the
standard rule of the law considerations to emphasise, and explain, why clear title to land and
real estate (Khatha in Hindi) is vital for capital accumulation.10 Mapping areas and creating
land records is very important.
Further, what seems to be a trivial factor—the existence of postal addresses—is
crucial for economic growth. Such addresses may not be available in urban slums and rural
areas, but are necessary for metered connections of water and electricity. Metering will
ensure that users can be accurately billed for payment, and connections shut-off for nonpayment. Merely setting electricity and water prices at commercially viable levels without
9
10
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The US Chamber of Commerce reports on Intellectual Property Index, in February 2016, ranked India as second
from last.
To cite from the World Development Report 2005 in its Chapter 3, overview page 2, “farmers in Thailand with
secure rights invested so much more in their land that their output was 14 to 25% higher than those working
untitled land of the same quality.”
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subsidies, i.e., the standard World Bank recommendation for decades of ‘get the prices right’
is not enough. The legal infrastructure to enforce payment is far more crucial.11
With regard to raising saving to finance development projects, the existence of bank
accounts will facilitate risk-free savings, unlike say gold, which can be stolen. Banks will
advance loans to those who can use their property as a collateral, i.e., those who have clear
title. Identification tied to payment systems, such as America’s Social Security card, and
e-governance initiatives, such as the Aadhar card in India, will facilitate more transactions
and exchange, and thereby raise growth.
This Sotovian approach is vastly different from the conventional approach, in which
raising the savings rate was seen as the critical condition for growth. In a classic paper from
orthodox development economics, Arthur Lewis (1954) (who was later awarded the Nobel
Prize for this assertion!) had stated,
“The central problem in the theory of economic development is to understand the process
by which a community which was previously saving and investing 4 or 5% of its national
income or less, converts itself into an economy where voluntary saving is running at about
12 to 15% of national income or more.”

In terms of the Harrod-Domar formula, the growth rate can be tripled by raising the
savings rate from 5 to 15%. But there is no sound policy recommendation as to how this can
happen. From a Sotovian perspective, when there is clear title to land, the higher savings
needed to finance capital accumulation will somehow be forthcoming.12 There is no need
to offer special fiscal incentives to attract foreign capital. The higher savings will show up
endogenously in the formula as the variable leading to higher growth.13

1.5 THE EASE OF DOING BUSINESS SURVEY
Following de Soto’s lead, the World Bank started measuring the EDB. Its 2004 publication,
Doing Business, extended to 145 countries what it called de Soto’s ‘time and motion studies’
for Peru. That has evolved into a full-fledged, wide-ranging survey of different countries,
now called the Ease of Doing Business Survey, or EDB Survey. The number of days and
procedures for the following activities are separately recorded for: (i) starting a business,
(ii) dealing with construction permits, (iii) getting electricity, (iv) registering a property, (v)
paying taxes, and (vi) enforcing contracts. A reduction in the number of days and/or number
of procedures obviously increases the EDB and pushes up the GDP growth.
11

12

13
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The book review of the Mystery of Capital (Moorthy, 2002) discusses how crucial postal addresses are for
economic development. Even prior to the publication of Mystery of Capital, I had written, “merely attracting foreign
capital will not ensure more infrastructure. Without the ability to enforce payment for say, electricity, there is no
effective demand. The term transmission and distribution (T&D) losses in electricity has been jokingly referred
to as “Theft and Dacoity” losses, see Moorthy (1998). In his book, India’s Turn: Understanding the Economic
Transformation, Arvind Subramanian (2008, Pg. 116) provides data on T&D losses in the power sector for a few
emerging economies, among which India has among the highest losses.
For a discussion of impact of Sotovian policies versus tax concessions on savings, and the associated policy
recommendation of cash bonuses for opening bank accounts for the poor, see Moorthy (2001). The Jan Dhan
scheme is a huge push to open bank accounts in India in 2015.
This entire Section 1.4 draws heavily upon Appendix II, “Law and Order versus Savings as Determinants of
Growth” from Moorthy (2001).
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With regard to the choice of capital versus labour intensive techniques in
manufacturing, the EDB approach implies that liberal hiring and firing rules for businesses
will encourage labour intensive manufacturing. Such rules are likely to matter far more than
the precise ratio of wage to rental price of capital, as in the Solow model.
Apart from its survey estimates of number of days and procedures for various
activities, the World Bank’s annual EDB Survey reports a rank of the strength of investor
protection and an overall EDB rank. This overall rank is nowadays watched very closely
and discussed by economists and politicians. All these data are reported in Table 1.B for
2013 for four countries: three large emerging economies, Brazil, China and India, and USA
– the largest developed economy, and the benchmark for comparisons.
Table 1.B Components of the Ease of Doing Business Survey
Brazil

China

India

USA

13

13

12

6

119

33

27

5

430

276

168

91

58

145

67

60

Starting A Business
Number of Procedures
Number of Days
Dealing with Construction Permits
Number of Days
Getting Electricity
Number of Days
Registering Property
Number of Procedures
Number of Days

14

4

5

4

30.5

29

44

12

Paying Taxes
Number of Hours per Year

2600

338

243

175

Total Tax Rate (% profit)

68.5

63.7

62.8

46.4

44

37

46

32

731

406

1420

370

4

1.7

4.3

1.5

5.3

5

6.3

8.3

Enforcing Contracts
Number of Procedures
Number of Days
Resolving Insolvency
Number of Years
Strength of investor protection index (0-10)
GDP Per Capita (In US $)

11,359

6,071

1,501

51,704

GDP Growth

0.9

7.7

3.2

2.8

Average Growth (2004-2013)

3.5

10.2

7.4

1.8

(Overall) Ease of Doing Business Rank 2013

118

99

131

4

Source: The following data for 2013 were taken from the World Bank’s 2014 Doing Business Survey

Vivek Moorthy.indb 12

6/7/2017 1:19:41 PM

Building the Framework for a Growing Economy

13

To begin with, the first thing to note about this rank is that it measures the relative,
and not the absolute EDB. The latter would be captured by the actual number of procedures
and number of days for the various activities that go into running a business. Also, note
that a numerically lower number implies a greater or higher EDB rank. In 2013, when USA
was ranked four, Singapore was ranked one.
Consider the first item. For 2013, the number of days to start a business is reported
as 33 for China and 27 for India. When the survey was started in 2004, this was reported as
88 days for India and 49 for China. This stylized fact had been often cited to suggest why
China grows faster than India. However, as Table 1.B indicates, there are other criteria on
which India scores better than China, such as getting electricity (67 versus 145 days) and
dealing with construction permits (168 versus 276 days).
Where India fares badly is in the legal realm. It took 1420 days on an average for
India to enforce a contract versus 406 for China, and 4.3 years to resolve insolvency in
India versus 1.7 for China. From this approach, improving the ‘legal infrastructure’ is a
critical factor for growth. From a Sotonomics perspective, spending on legal infrastructure,
increasing the number of judges, setting up of fast-track commercial courts and relying more
on arbitration to settle disputes are polices that will be very beneficial, and will provide the
maximum ‘bang for the buck.’14
India has been streamlining its procedures and, hence, the number of days has come
down. From 2004 to 2013, India’s absolute EDB has improved greatly: the number of days
to start a business has fallen from 88 to 27, while for China it has fallen from 49 to 33 days.
However, China’s overall rank is 99 against 131 for India, i.e., India’s relative EDB has not
improved.

1.5.1

Links between Output and Ease of Doing Business

We should note that in any given year, the growth rate of a country may be unrelated to its
EDB conditions. It can be seen from Table 1.B above that Brazil has the lowest growth of
the four in 2013 since it was in recession. Hence, we should be looking at growth over a
longer period which is likely to broadly correspond to potential GDP growth. Let us look
at the ten year period ending in 2013. For this ten year period in this table, USA with the
best EDB ranking among the four has the highest per capita income, but it has also the
lowest average growth rate.
To try and arrive at some definitive conclusions, we need to examine a much larger
sample of countries. The full Table in the Appendix at the end of this section provides
relevant data for all the 42 countries listed in the back data pages of The Economist magazine.
These are all reasonably big and/or developed countries whose quality of data is usually
14
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As of January 2015 there were 3 crore total cases pending in India which has a very low judge to population ratio
(about 10 to 1 million versus 150 for Europe and 100 for the USA. There were 40 lakh bounced cheque cases
as of April 2015. See Bhan (2015).
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adequate to be worth examining.15 Based on the table, three scatter plots are presented below.
What do these plots indicate?
First, per capita income is positively correlated with greater EDB (Figure 1.b).
120

R2

= 0.34 Coefficient = –0.311 t-value =– 4.79

GDP Per Capita 2013
(in US $ Thousands)

100
80
60

USA

40
20
0

China
0

50

Brazil

100
EDB Rank for 2013

India
150

200

Figure 1.b Ease of Doing Business and Income Levels
Note: A lower rank implies a greater ease of doing business.

Second, the average growth rate is negatively correlated with per capita income
(Figure 1.c). Third, the average GDP growth is negatively correlated with a greater EDB
(Figure 1.d). It should be noted that countries with a better or higher or greater EDB have
a numerically lower rank. So the correlation in the scatter plot between the EDB index and
per capita income is negative, not positive.
These three scatter plots support the evidence in the table, comparing USA with
the three big emerging economies combined as a group. America has a higher per capita
income, lower growth rate and a much better EDB rank (fourth in the world), well above
India (131), China (99) and Brazil (118). We shall try and provide some explanation for
these correlations, keeping in mind that these are complex issues.
To begin with, why are rich countries (those with a high per capita income) rich?
Consider the first correlation—between per capita income and EDB rank. This can be
explained as follows. Countries with an improved rule of the law and greater EDB have
prospered and developed over decades and even centuries, and this has resulted in a high per
capita income. Their EDB is high, and their EDB rank is also high. The World Economic
Forum publishes an index of competiveness which also has a high correlation with per capita
income.16
15
16
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This table and some results are taken from the CCS project on the EDB rankings by Snehal Gajbhiye (2015),
IIM Bangalore.
There is also a high correlation between an index measuring the degree of protection from expropriation and the
log of GDP per capita, as shown by Acemoglu (2004).
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Average Growth rate (2004-2013)

Let us consider the second (negative) correlation between per capita income and
average growth in subsequent years, shown below.
12
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GDP Per Capita 2004 (in US $ thousand)

Figure 1.c Output Per Capita and Average Growth

Even before analysing this, we should note that at the individual company level,
starting from a low base, growth of sales is high – which is an arithmetic effect. Once the
level of sales is high, the growth then tends to slow down. The same logic applies to GDP
per capita, which is the final sales of all the firms, adjusted for the population.17
For the economy as a whole, there are other factors at work beyond the ‘high
base’ that will reduce growth when the level of income is high. When a country reaches a
high income level, certain social changes take place. At high per capita income levels, the
population growth tends to be lower. Without getting into demographic explanations, for
various reasons, people tend to have fewer children. Hence population, labour force and
labour supply growth all tend to be lower.18
It is worth noting that among rich countries, the ones that allow high immigration
(USA, Canada and Australia) have higher population and labour supply growth and, thereby,
a higher GDP growth than those with less immigration (the European countries and Japan).
Both USA and Canada have higher growth rates compared to Japan and Germany, a big,
representative European country. For the ten year period, both USA and Canada have a GDP
growth about a percentage point higher than Germany and Japan. Their population growth
is also about a percentage point higher, as can be seen in Table 1.C below.
17
18
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For further discussion and details of these correlations, see Moorthy and Jason (2016).
These connections become much clearer using the labour supply chain numerical example in the next section.
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1.6 THE LABOUR SUPPLY CHAIN AND POTENTIAL GDP GROWTH
The concept of potential GDP growth, when first developed by Okun for USA (in his
classic paper, Potential GNP: Its Measurement and Significance, 1962) was rooted in
labour supply variables. To understand this crucial concept, it is helpful to first outline
the connections between different labour supply variables with a numerical example. The
constructed Table 1.E given below lays out what can be called the complete ‘labour supply
chain,’ starting with population growth, via productivity and hours of work, to arrive at
aggregate labour supply output growth.
Based on Table 1.E, we can derive various growth accounting equations. The exact
definitions of labour market variables are not needed to understand the table below. However,
most of them should be intuitively clear. The important point to note is that the labour force
(L) is made up of those in the working age group who are either employed (E) or unemployed
(U). The unemployed are those without a job and looking for one. If they are not looking
for a job, they are classified as not in the labour force (N). The table shows how with steady
growth in population and related variables, the URATE and other ratios stay the same.26
Table 1.E Hypothetical Values of Labour and Output Variables
Variable

Formula

Period t

Period t + 1

Growth

Full Population

FP

1500

1560

4%

Dependents (non-working age
population < 15 and > 65)

D

300

312

4%

(Working Age) Population

P

1200

1248

4%

Dependency Ratio

d.r

= D/P

25%

25%

NIL

Not in labour force

N

200

208

4%

Labour Force

L

=E+U

1000

1040

4%

83.3%

83.3%

NIL

Labour Force Participation Rate

l.f.p.r

= L/P

Employed

E

950

988

4%

Unemployed

U

50

52

4%

5%

5%

NIL

40

40

NIL

38000

39520

4%

50

51

2%

19000

20155.2

6%

Unemployment Rate

URATE

Average Hours per worker

AH

Total Hours

TH

Labour Productivity
Tonnes/hr

LP

Output (in hundred tonnes)
26
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Symbol

y

= U/L
= U/(E+U)
= TH/E
= y/TH
= TH¥LP

The unemployment rate is actually a ratio. The term rate, strictly speaking, refers to a measure over a period of
time, i.e., a flow.
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In Table 1.E above, the 6% GDP growth is the approximate rate, slightly lower
than the actual one. For numerical convenience, we will use the growth approximation.27
(Elsewhere in this text, a 6% unemployment rate has usually been chosen for numerical
examples, but 5% is chosen for this table to get round numbers.)
We start with the basic identity,
Total Output = Labour Input (Total Hours) × Output per Hour (Labour Productivity)
The term Productivity, by default and general usage, also followed here, refers to
Labour Productivity, unless one is specifically referring to some other measure, such as TFP,
as in the Solow model.
Thus, g(Output) = g(Total Hours) + g(Labour Productivity)
The above is the first fundamental equation for output growth.
Note that Total Hours = Average Hours (per worker) × # Employed28
Assuming Average Hours is fixed, then
g(Total Hours) = g(Employed). So we can replace g(TH) with g(E).
Hence, g(Output) = g(Employed) + g(Labour Productivity)
Further, assuming a constant unemployment rate, we can replace g(Employed) with
g(Labour Force).
Hence, g(Output) = g(Labour Force) + g(Labour Productivity)
Finally, assuming a constant labour force participation rate, we can replace g(Labour
Force) with g(Working Age Population), i.e., those of working age. Further, assuming
a constant dependency ratio, we can replace g(Working Age Population) with g(Full
Population).
Thus, g(Output) = g(Population) + g(Labour Productivity)
This equation above is the second fundamental equation for output growth, which
in turn implies that
g(Output per Capita) = g(Labour Productivity)
Ultimately, increase in standard of living (output per capita) depends upon real
wages, which in turn depend upon increases in productivity growth.
In our example, with population growing by 4% and productivity by 2%, the output
grows by 6%. This above equation, by itself, provides a projection of long-run (potential)
GDP growth. Most economic analysis of growth for emerging economies ignores the changes
that occur, in values of those labour supply variables that affect Total Hours and thereby
determine gy*. However, if all these relevant labour supply variables are unchanged, then
the growth in labour hours will equal population growth.
27

28

Vivek Moorthy.indb 22

The approximate rate of growth is the sum of 4% + 2%. If A = B × C, then the precise growth rate will be g(A)
= g(B) + g(C) + g(B × C). The precise growth rate is 6.08% due to the cross product term (0.04 × 0.02, i.e.,
0.08%), small enough to be ignored.
Average hours is normally measured and reported weekly as for USA. For this equation, however, average hours
have to be adjusted to the same frequency as GDP in the above equation.
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Thus, a higher population growth leads to a higher GDP growth. Compared to
developed countries, emerging economies have a higher population growth. This is a major
reason why they tend to have a higher GDP growth.29
Leaving aside the impact of EDB on productivity and growth, and focusing on
the labour variables, the last formula above, although it incorporates the impact of labour
supply variables, is still mechanistic. It ignores variations in a whole range of labour market
variables. For emerging economies, as their agricultural sector and activities get monetised,
their labour force participation rates go up. Even without much change in average hours, or
growth in productivity, total hours, and so GDP growth, goes up, as the subsistence economy
becomes a market economy, and free time or unpaid work gets converted into paid work.
Note that rising labour force participation of women played a big role in the East Asian
miracle, discussed earlier. Their rapid growth may not be easily replicable in other emerging
economies, including much of India and in Islamic countries, where cultural norms restrict
high female labour force participation.
Of late, for emerging economies, there has been much discussion about the
‘demographic dividend.’ The phenomenon implies a low dependency ratio, i.e., a high ratio
of working age to the total population. For a given population, this leads to a higher growth
in hours and, thus, in GDP growth.30
The Goldman Sachs BRICS report—and other such reports—has made projections
of high potential GDP growth for India on the basis of its demographic dividend (Chapter 6).
The IMF also projected in 2011 that the demographic dividend could raise India’s GDP
growth rate, in over the next two decades, by 2% per year. However, such calculations tend
to be mechanical. Much of India’s low dependency ratio reflects a high birth rate in those
backward states where labour force participation, in general, and for women in particular,
is low.31
To summarise the main conclusion of this Section, in assessing potential GDP
growth, for emerging economies, the focus should be on labour supply growth. While this is a
good starting point, a more detailed examination of labour market characteristics is called for.

1.7

CHOOSING THE RIGHT OUTPUT MEASURE FOR
MACROECONOMIC ANALYSIS

In order to choose the correct output variable, we need to discuss the suitability of different
output measures. Most of the underlying concepts and economic decisions and choices
(e.g., amount to spend, how much to produce, hours of work, etc., that are studied in
microeconomics) pertain to levels. For example, as an individual you decide to spend
29
30
31
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As pointed out in Section 1.2, rich countries with immigration (USA, Canada) have higher growth rates than those
without (Japan and Germany).
The latest census data for 2011, reported that India’s working age population (15–64 years) is now 63% of the
total, and that the dependency ratio has shrunk further.
These are called the BIMARU states (Bihar, Madhya Pradesh, Rajasthan and Uttar Pradesh).
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on a chosen 4% URATE, not zero, was not the maximum possible production. Nevertheless,
the actual fluctuations in the above chart mostly take place below the estimated potential GNP
level of Okun. This is a crucial fact to note about his analysis.35 His approach to potential
GNP played a vital role in the policies followed in USA a few years later.
In this book, we will develop and use a different concept of potential GDP than that of
Okun. In our approach which is classical, potential GNP will, on an average, be equal to actual
GNP and fluctuate around it. The justification for doing so will become clear based on the
historical events and analysis of the evidence. Also note that Okun’s approach to estimating
potential GDP is based on short-run variations in unemployment and related labour market
variables, taking for granted the level of technology, capital stock, educational skills, etc.36

1.8.2 The Algebra and Economics of Okun’s Law
Okun’s findings were summarised in the rough rule of thumb that a 3% fall in GDP growth
leads to a 1% rise in URATE. This rule of thumb came to be called Okun’s Law.37 The
estimated coefficient mostly reflects cyclical changes in productivity, hours of work, etc.
Explaining this requires some algebra.
To begin with, assume that average hours of work and labour force participation rate
are constant. Note that Labour Productivity = Output/Total Hours.
And Total Hours = Average Hours × # Employed
Hence, Output = Average Hours × # Employed × Labour Productivity.
Converting the above equation into growth rate we get,
gy = g(Total Hours) + g(Labour Productivity)
= g(Average Hours) + g(Employed) + g (Labour Productivity)
Further, assuming that Average Hours and Labour Force Participation rate are constant,
gy = g(E) + g (LP) .
This corresponds in the labour supply chain example in Section 1.6, to 4% g(E) and
2% g(LP), a total of 6% potential growth.
Suppose, now employment grows by 3%, not 4%. Thus, g(y) = 5%. Note that the
starting URATE of 5% implies that the starting employment rate or ratio (E/L) = 95%. Then
the employment rate (E/L) will roughly fall by 1% to 94% and the URATE will roughly rise
to 6%.38 Thus, if the trend productivity grows by 2% and the GDP grows by 5%, then the
URATE falls by 1%. In this case, all the change in hours corresponding to a lower growth
is reflected one for one in the URATE and the corresponding employment rate or ratio.
35
36

37
38
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In his Figure, it can be seen that actual GNP for most quarters is below both estimates of potential GNP. While
exceeding potential GNP during 1955–56, it is only slightly higher.
For India, the box titled “Potential Output” in the RBI Annual Report (2006-07) provides a good discussion of the
concept of potential GDP, the factors that go into it, and different methods of estimation, as well as ‘real time’
estimates of potential GDP growth.
The coefficient was around 3 when Okun estimated it. With post 1973 data, it is lower, around 2 to 2.5.
In the labour supply chain example, if E grows below trend by 3%, then E in period t+1 is 978.5 and U is 61.5.
The strict E rate is 94.1% and the URATE is 5.9%. However, we can use the approximations of 94% and 6%. In
this labour supply chain example, we have chosen the benchmark rate to be 5%, unlike elsewhere where it is
chosen as 6%.
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Alternatively, it takes at least 6% GDP growth to prevent the URATE from rising.
Increasingly, policymakers and a demanding public, especially the young entering the labour
force across the world, ask the question, “How fast should GDP grow to prevent unemployment
from rising?” Answering this question requires applying this Okun framework.39
In practice, all the three variables, average hours, labour force participation rate
and labour productivity, are what is called pro-cyclical. They rise during an expansion as
the URATE falls, and vice versa. Firstly, hours are strongly pro-cyclical, sharply reduced
by employers during a recession. Secondly, during a recession, productivity declines since
existing workers and other resources are not fully utilised. This is called labour hoarding in
macroeconomics and ‘benching’ in India’s Information Technology industry. Thirdly, as the
economy weakens, many workers drop out of the labour force instead of looking for jobs,
and so labour force participation falls. This is called the discouraged worker effect. The
sub-field of labour macroeconomics deals with these connections. The cyclical variations in
hours, productivity and labour force participation can be seen in Figure 1.h.
Since these variables rise during an expansion and vice versa, the GDP growth
changes more than the URATE (the 3 to 1 coefficient). Okun’s analysis incorporates the
impact of these cyclical variations into the direct GDP–URATE link. This assumption was
central to his analysis:
“..the basic technique I am reporting consists of a leap from the unemployment rate to
potential output. Strictly speaking the leap requires the assumption that, whatever the
influence of slack economic activity on average hours, labour force participation, and manhour productivity, the magnitude of all these effects are related to the unemployment rate.”

The cyclical change in the other labour supply variables are built into the Okun
coefficient.
The reason for getting into all this detail is to provide the justification for the
simplified EAPC model in the next chapter. We will thus assume a fixed coefficient linking
aftOR and URATE, i.e., URATE = U* − λ ADSGAP, where λ is the linking Okun coefficient,
hence called Lokun coefficient. In practice, there is some variation in λ over the business
cycle, but we will ignore that.
Cyclical versus Structural Changes in Labour Force Participation
In USA, although the labour force participation rate was cyclical earlier, there has been a
structural change since the late 1990s, with a trend decline. During the expansion phase,
from December 2001 to December 2007, it has dropped from 67 to 66% and has continued
to fall sharply to below 63% as of end 2014, during the latest expansion post 2010. This
can be clearly seen in the Figure 1.g. This is contrary to the normal pro-cyclical behaviour
manifest in Okun’s Law. This major drop clearly shows the role of labour supply choices
in determining potential GDP, one important aspect of classical macroeconomics.40 In
macroeconomic data, there is always both the need and the difficulty in identifying whether
a given change is cyclical or structural. The drop in labour force participation after 2000
has been structural.
39

40
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The growth-unemployment link is increasingly being emphasised for India. Similarly, the former Prime Minister
was quoted as saying, “there is a broad consensus that we need a growth rate of 8–9% a year to create 1.2
million jobs” (Business Standard, 2014).
Some evidence indicates that the drop in labour force participation in the USA has been largely in upper income groups.
Those women who can easily afford to do so, quit their jobs for family reasons (Hall & Petrosky-Nadeau, 2016).
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Shaded areas indicate US recessions.

Figure 1.h Okun’s Law Related Labour Market Variables
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1.8.3

Okun’s Law Regressions (Advanced Section)

Okun’s regressions in his 1962 paper linked the actual unemployment rate to the estimated
ADSGAP. He stated his result, “for each extra one percent of GNP, unemployment falls by
0.3 percent.” This rough rule of thumb has come to be called Okun’s Law.
The equivalent is done below, from 1951 to 2011. The slope from this regression
line is 0.52, which is the estimated Lokun coefficient. What this value of 0.52 implies is
that when the aftOR goes up 2 percentage points, the URATE falls roughly by 1 percentage
point. This is called the gap version of Okun’s law. (In our 20 Period table example, for
numerical convenience, we assumed a much lower Lokun coefficient of 0.2). Note that the
aftOR measure, used in Figures 1.f and 1.i, is calculated using a measure of potential output
such that real GDP equals potential GDP on average, unlike Okun’s estimate where potential
GDP was almost always above actual GDP.

Unemployment Rate

10
Slope = –0.52

9
8
7
6
5
4
3
2
92

Figure 1.i

94

96

100
102
104
98
Output Ratio (calculated from FRED)

106

108

America’s Unemployment and Output Ratio for Post-war Period (1950–2000)

Source: Federal Reserve Bank St. Louis Database (abbreviated FRED).

Okun also regressed the change in the unemployment rate on GDP growth (quarterly
values from 1950–62). Specifically, he regressed,
∆URATE = α + β (GDP Growth).
This is called the difference version of Okun’s Law. He used these coefficients to
arrive at his law and to estimate potential GDP growth. This is done by solving the above
‘difference version’ Okun regression such that ΔURATE = zero. It is easier to work with
the difference version than the gap version, since it is based on actual data and does not
require estimates of potential GDP and the output ratio. But conceptually the gap version
which we will use is better.
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Table 2.C Comparison of Inflation and URATE for US and Seven OECD Countries
Period

USA

Seven Countries

Inflation

URATE

Inflation

URATE

1956 – 1960

2.0

5.2

2.8

3.0

1961 – 1965

1.3

5.5

3.7

2.0

1966 – 1970

4.2

3.9

4.1

2.2

1971 – 1975

6.7

6.1

9.3

2.9

Note: The average value reported for the seven countries (including USA) is an unweighted average.

Over these sub-periods, the underlying economic cycles and policies with regard
to unemployment differed across Europe and USA. The ‘Great Society’ policy in USA
(1964–1968) under Democrat President Lyndon Johnson to lower unemployment was not
followed in Europe. Hence the big reduction in URATE (5.5% in 1961–1965 to 3.9% in
1966–1970) and rise in inflation during 1966–1970 in USA is not present in European
countries. Nevertheless, comparing the last sub period 1971–1975 with the first sub period
1956–1960, the natural rate hypothesis and vertical Phillips curve is solidly manifest in the
data for all seven countries. The URATE average for all is virtually the same (3.0% in the
first sub-period down to 2.9% at the end), while inflation had risen by over 6% points, a
huge increase. This is strong evidence supporting the EAPC.

2.6

GLOBAL EVIDENCE ON THE NATURAL RATE HYPOTHESIS

Further evidence pertaining to the EAPC can be obtained by looking at the 1980s decade
when inflation fell. For USA, comparing 1989 and 1979 we have seen (Section 2.5) that
unemployment returned to the 5.5% range while inflation fell, in accordance with the NRH.
Similarly, we examine data over the same period for twenty five, mostly OECD, countries.
We look at GDP data because unemployment data across countries are not easily comparable
and sometimes not available, while GDP data are easily available.20 The average values of
growth and inflation in 1979 and 1989 are listed in the Table below.
Table 2.D Average Values of Growth and Inflation for Select Countries

Inflation
GDP Growth
20
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1979

1989

Change (in percentage points)

13.8

8.7

–4.9

4.0

3.8

–0.2

Looking at average values of GDP per capita and inflation for forty years for 21 OECD countries the Economist
magazine in its annual survey “Navigators in Troubled Waters” by Woodall (1999) showed there was no correlation
between the two.
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Many of these countries followed disinflation policies during 1980s. For these
countries, growth was barely changed over this period while inflation fell substantially:
on average by 5 percentage points. This indicates that reducing inflation had no impact on
growth, suggesting that the policy of ignoring growth and keeping inflation low is good. The
EAPC does not apply merely to USA.
Equally informative is the scatter plot of the corresponding change in growth against
the change in inflation for all countries. As can be seen in Figure 2.g, there is no correlation
between the two, although there are some outliers: Iceland underwent a 23.6% drop in
inflation and a 4.6% drop in growth.21 The global cross country evidence, indicating that
there is no long run trade-off between inflation and growth, strongly supports the natural
rate hypothesis and the EAPC.
10
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Figure 2.g Disinflation for Select Countries
Source: (for this figure and preceding table) World Bank data base: Author's computations
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Vivek Moorthy.indb 62

Seen in isolation, Iceland may seem to suggest that there is a long run tradeoff. Statistical tests with quarterly data
for Iceland over this period would most likely indicate a negatively sloped Phillips curve, violating the natural rate
hypothesis. The case of Iceland indicates that time series tests for small economies may not be reliable. There
may be outliers. However, simple cross section regressions for countries, if the data are reliable and comparable,
provide robust results. The conclusions in this text largely rely on such robust results.
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Inflation and Growth in Developing Economies

For developing economies, it was believed and still is that some inflation (more than the
2% deflation threshold, discussed in the next chapter) is necessary and desirable for growth:
about 5–6% in Indian policy writings. However, the prophetic Indian economist, B.R. Shenoy
(1962) argued against this view. He pointed to very rapid growth in West Germany and Japan
in the 1960s despite inflation about 1%, loosely implying the natural rate hypothesis.
In standard, orthodox development economics, it was argued that poor countries
are different from rich ones. Unlike rich countries which are capital abundant but scarce in
labour, poor or developing countries have surplus labour. The Lewis Model (Section 1.4)
assumed unlimited supplies of labour. The implicit argument above is that while the natural
rate hypothesis (NRH) may be valid for rich countries, in developing countries the constraint
is capital stock, in particular infrastructure. An expansion that raises inflation along with
utilization of capital stock will not lead to accelerating inflation because wage inflation catch
up does not exist. The higher capacity utilization rate puts pressure on resources and may
lead to a one time rise in prices, but not a continuing inflation which requires ongoing wage
increases. With surplus labour, continuing wage inflation is unlikely to happen.
Figure 2.h Growth and Inflation Rate for India
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Source: Moorthy (August 1995), based on data from the Economist magazine
Figure 2.h Growth and Inflation Rate for India and Select Asian Countries
Source: Moorthy (August 1995) based on data taken from International Financial Statistics

The above arguments need to be carefully evaluated. To begin with, although in
poor countries labour is cheap relative to capital, this does not imply that there is surplus
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labour, that can be eliminated through higher aggregate demand which can increase output
in a sustainable, non-inflationary manner. Some of the labour supply is seasonal: it is related
to the harvest and the need to earn extra income before festival times, as casual but careful
observation indicates. Unfortunately, accurate unemployment data that could clearly indicate
the presence of the EAPC are not easily available.
Even without taking an average over a long period, cross-section data at a point of
time can somewhat reveal long run behaviour. For the selected Asian countries below, the
simple scatter plot for 1995 reveals there is no long run trade off. In other words, the NRH
applies to Asian countries as well.
Indeed, this Figure 2.h is taken from my response to a former RBI Governor,
Venkitaramanan,who was recommending a pro-growth policy for India in 1995. He stated,
“As the Chinese leadership has decided recently, it is better to risk a bit of inflation now
through money financing than to lower the targets of growth.”

and he emphasized that the standard ‘textbook mantra’ does not hold in developing economies
(Venkitaramanan, 1995). At that time, China’s GDP growth was about 10%. He argued that,
compared to India, higher inflation was the price China had to pay for higher growth relative
to India.
However, the ASEAN country data indicate this conclusion is invalid. Both Malaysia
and South Korea in 1995 had GDP growth close to 10% but inflation rates lower than India,
as can be seen. Also, Singapore with steady low inflation had fairly high growth.22 In my
second rejoinder to him, I wrote,
“their situation is more closely comparable to India than that of the Western countries.
What is clear that real growth across these countries has not been enhanced by monetary
stimulus and inflation.” (Moorthy, 1995).

Looking at Chinese growth and inflation data further supports the Natural Rate
Hypothesis. Post 2000, China has had both higher growth and lower inflation compared to
India, indicating the long run independence of growth and inflation. Very simply, whatever
its inflation, and whatever the reliability of its data, China’s potential GDP growth rate has
been much higher.23
Unfortunately knowledge or acceptance of the NRH is still limited in Indian policy
circles. For instance, the Times of India columnist and economist Swaminathan Aiyar stated
“I have no hesitation in saying that I would rather have 9% growth with 7% inflation than
6% growth with 4% inflation, which is what we roughly had between 1997 and 2003. We
are much better off today despite inflation.”
22
23
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China was left out of the chart because of its unreliable interest rate data, also used in that article.
In the course of that debate it became evident that acceptance of natural rate hypothesis in Indian policy circles
was limited. This debate was a starting point for the analytical framework developed,and emphasis given to NRH,
in this text.
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In fact, his article was titled “9% + 7% is better than 6% + 4%”, Aiyar, (2007).
Similarly, the Nobel Laureate Joseph Stiglitz, a frequent visitor to India and influential in
policy circles, said
“In a trade-off between growth and moderate inflation, I would plump for growth” (2012).

However, the NRH, based on solid evidence, implies that we do not really have this
choice. Therefore, we are better off just pursuing low inflation. Unfortunately, most policy
makers and economists in India have generally not accepted this.

2.7

OUTPUT BASED VERSION OF THE EAPC: THE BASIC MODEL

At the root of the EAPC lie the URATE and the labour market process. However, it is
convenient and often necessary for economists and policy makers to look at output based
variables rather than the unemployment rate. This is certainly the case when recent or
comprehensive economy wide URATE data are not available, as for India. This calls for
converting the EAPC into a product market or output based version. This can be done using
the Lokun coefficient to link aftOR with URATE (from Section 1.7)
Accordingly, let us build on Table 1.F, to construct the output based version of the
EAPC. In addition to output variables, there will now be inflation and Nominal GDP growth.
Assume:
(a) a 3% trend growth rate and a starting output level of 200 (as in Table 1.F);
(b) a starting inflation rate of 4% in Period A, corresponding to point F in the earlier chart.
(c) a Phillips curve coefficient of 1 (a 1 percentage point decrease in URATE causes a 1
percentage point increase in the inflation rate)
(d) a Lokun coefficient of 0.5, linking unemployment and aftOR, i.e., a 1% point rise in
aftOR reduces URATE by 0.5% point and vice versa.
Changes in URATE, the underlying variable, drive the EAPC process. However,
since aftOR is strictly linked to URATE, we can effectively treat aftOR as the exogenous
variable, which is convenient to calculate output levels and then, growth rates. So, therefore,
the ADSGAP coefficient will also be 0.5 (response of inflation to aftOR) and we can ignore
URATE for the calculations. For completeness, URATE is included in the Table as the first
column, since it is the underlying variable that drives the inflationary process.
The basic identity is: Growth in Nominal GDP = Growth in Real GDP + Inflation, or
gY = gy + p
Adding real GDP growth and inflation from EAPC equation yields nominal GDP
Growth. In Period B, as aftOR rises to 101, inflation rises to 4.5% based on 0.5 coefficient
for ADSGAP. In Period C, ADSGAP increases to 2, with an inflation impact of 1%.
Simultaneously expected inflation, based on the previous period B is 4.5%. Thus, their
combined effect pushes up inflation to 5.5% in Period C. It is the sum of the ADSGAP
impact term and expected inflation, i.e., last period’s inflation. So, p = 0.5 (ADSGAP) + p t – 1.
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Real GDP level is then backed out from aftOR and the trend output level, namely,
y = [y* (aftOR)]/100. From real GDP level, we calculate real GDP growth. Finally, nominal
GDP growth g(Y) is calculated as the sum of real GDP + inflation rate. Note in this example,
when the economy returns to LRE, nominal GDP growth stabilizes at 10.5%.
Table 2.E The Output Version of the Basic EAPC
1
Period

2

3

URATE =

4
ADSGAP

ADSGAP =

6 – 0.5* aftOR

impact on p

aftOR – 100

(ADSGAP)

0.5(ADSGAP)

5

6

Exp p =
p t-1

7

8

9

y=

y* =

p=
4+5

1.03(y*t-1)

aftOR
(y *t )

g(y)

10
g(Y) =
p + g(y)

A

6.0

100

0

0

4.0

4.0

200.0

200.0

B

5.5

101

1

0.5

4.0

4.5

206.0

208.1

4.0

C

5.0

102

2

1.0

4.5

5.5

212.2

216.4

4.0

9.5

D

4.5

103

3

1.5

5.5

7.0

218.5

225.1

4.0

11.0

E

5.5

101

1

0.5

7.0

7.5

225.1

227.4

1.0

8.5

F

6.0

100

0

0

7.5

7.5

231.9

231.9

2.0

9.5

G

6.0

100

0

0

7.5

7.5

238.8

238.8

3.0

10.5

8.5

In the table above, we can see that the economy goes through three periods (B, C,
D) of 4% growth, which is higher than trend. This keeps pushing up aftOR. Then, in period
E, although g(y) has fallen sharply to 1%, below trend growth, aftOR remains above 100
and the economy is still overheated. It can be seen GDP growth below trend (in Period E)
does not necessarily mean negative ADSGAP.
Further, one can notice that from Period D, aftOR is falling from 103 to 101 and GDP
growth has fallen by 3% pts, while inflation is rising from 7% to 7.5%. This phenomenon
of weak growth and rising inflation is called stagflation. It can be seen in the charts below
and will be discussed later in the book.
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Figure 2.i Graphical Depiction of the Basic EAPC
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Policy Decisions and EAPC Loops

The perceptive reader might be wondering what role, if any, policy decisions have played in
the IAPC process? We have mostly taken changes in URATE and aftOR as exogenous and
not spelt out the role of policy in generating this process. An economy can boom for various
reasons, including autonomous changes in private investment and other types of spending.
But as a practical matter, since Macroeconomic Welfare (MEW) increases when URATE
falls, reduction in interest rates is a major reason for expansions and overheating. However,
interest rates are outside the purview of this chapter.
Let us briefly look at how Macroeconomic Welfare is affected in the EAPC loops.
From the Table below, note that, MEW = 100 – a (URATE) – b (INFLATION), with a =10
and b = 1. We now start with π = 4. It can be seen from the table below that although MEW
rises in the early periods, it ends up lower in the long run at point F.
Table 2.F Unemployment, Inflation and Macroeconomic Welfare
Periods

A

B

C

D

E

F

G

URATE

6

5.5

5

4.5

5.5

6

6

Inflation

4

4.5

5.5

7

7.5

7.5

7.5

36

40.5

44.5

48

37.5

32.5

32.5

MEW

The MEW numerically illustrates the long-run benefits of keeping inflation low. The
simplest MEW is the misery index (sum of inflation and unemployment) devised by Okun.

2.8

INDIA’S INFLATION TARGETING DEBATE

To summarize, our entire discussion of EAPC implies that the focus of policy should be
to keep inflation low, and not try to pursue growth. This section extends beyond textbook
discussion since there has been a raging debate in India. Reading through the vociferous
criticism, in newspaper editorials and columns and articles, of the Urjit Patel report
recommending Inflation Targeting, there is still huge lack of acceptance of the Natural Rate
Hypothesis. Such vociferous criticism of the central bank for killing growth by targeting
inflation has been the case for other countries as well, where inflation targeting was being
considered, such as South Africa, as discussed by Vermeulen (2015).
Note that acceptance of NRH does not necessarily imply acceptance of a direct
inflation targeting rule or policy as the best way to achieve the goal of low inflation (Moorthy,
2009). It can certainly be said that the RBI Inflation targeting report of January 2014 has
not properly communicated to the public the robust and wide ranging evidence indicating
there is no long run trade off. Nor has it theoretically explained the long run welfare gains
from lower inflation, as done here and in the next chapter using an MEW function. Instead,
it has relied on its numerous questionable econometric studies to conclude that the growth
maximizing inflation rates are in the 4 to 6% range (RBI, 2014, pp. 18 and 78).
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 Practice Questions
1. Consider an economy starting in Long Run Equilibrium with the following values: Real
GDP growth = 5%; Output Level = 100; URATE = 6%; Inflation = 2%. The Lokun
Coefficient is half, i.e., a one percentage point increase in aftOR reduces URATE by
half a percentage point. Also assume expected inflation equals last period’s inflation.
(i) In Period 2 URATE falls to 5% and nominal GDP growth is 12.1%. What is the
Phillips Curve coefficient?
(ii) You are told in Period 3 Nominal GDP growth is 10.5% and output level is
111.35. What is URATE?
(iii) If URATE in period 4 stays at the same level as Period 3, what is Nominal GDP
growth in Period 4?
		 Suggestion: Use book notations for defining variables. Round off output level (s) to
two decimals and all others to one decimal. Output levels should be calculated using
arithmetic growth. Try to do the minimum calculations and show your work, using a
table of variables in suitable order to show the results.
2. Consider the following economy. The URATE in Period 1 and 2 is 4% and inflation
(p) is 3%, and Output is 5000 and 5100 respectively. You are then given the following
information
		 In Period 3, URATE is 2% and in Period 4 is 3%.
		 The Lokun coefficient is 0.5 (a 1% rise in aftOR lowers URATE by 0.5%) and the
Phillips curve coefficient is 0.2 (that is a 1% increase in URATE lowers inflation by
20 basis points).
		Question:
(i) What are nominal and real GDP growth in Period 3 and 4 respectively?
(ii) In Period 5, Real Output does not change. Calculate Nominal GDP, Inflation
rate and URATE.
3. Why does wage inflation from the labour market Phillips curve tend to be higher than
price inflation from the product market Phillips curve, as in post-war UK?
4. Provide some evidence that the IAPC process does not necessarily depend on strong
unions.
5. Consider the island of Oceania which catches only fish. Start in Long Run Equilibrium
with a working age population of 100,000 in Period 1. Labour force participation rate
is 60% and URATE is 5%. Average weekly hours are constant and labour productivity
is 5 fish per worker.
(a) What is the level of output in Period 1?
(b) You are told that working age population grows at 1%, trend productivity grows at
1% and inflation in Period 1 is 3%. You are told that is Period 2 output is 305,235
fishes. The product market Phillips curve coefficient is 1%, i.e., a 1% rise in aftOR
raises inflation by 1% and also expected inflation also equals last Period’s inflation.
Calculate (i) inflation and (ii) nominal GDP growth in Period 2.
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Price comparisons, especially involving inputs and outputs for production decisions, will
have to be made over different periods. A stable price level greatly helps money perform
this function of a numeraire better. When “a dollar is a dollar is a dollar”, and hopefully the
Indian rupee too some day, it is possible to know relative prices right away.

3.5 THE RATIONALE FOR COST BASED PRICING
Over and above the classical view that inflation raises information costs and distorts relative
price signals, there is a more operational approach that explains why inflation has huge costs.
This is the transactions costs approach, which was pioneered by Arthur Okun. The menu
costs we have discussed are a large part of transaction costs.
In his path breaking book, “Prices and Quantities”, Okun (1981) made a distinction
between customer markets and auction markets for products (He also made a similar distinction
between casual and career labour markets). For instance, washing machines and doctor visits
will come under the former, while oil and wheat traded on the commodities exchange market
will come under the latter. This distinction somewhat corresponds to branded, differentiated
products with different prices and unbranded homogenous products with a uniform price.13
In auction markets, prices are based on current demand and supply conditions and respond
fairly quickly to changes in demand. There are no price tags and hence no major menu costs.
Menu costs are one part of transactions costs. However, the informational costs of sorting
out absolute versus relative price changes from quoted prices will still be there in auction
markets.
By contrast, in customer markets, prices are not set so as to maximize current
period profits. Instead they are based on multi-period considerations. Prices are based on
implicit contracts, largely formed based on notions of trust and fairness. These implicit
contracts are made between retailers and consumers, and also between workers and firms.14
In a memorable phrase, Okun characterized these implicit contracts as the ‘Invisible
Handshake,’ as distinct from Adam Smith’s invisible hand. Much of the actual wage – price
dynamics of the Phillips curve and related macroeconomic outcomes can be explained by
the invisible handshake.
In standard microeconomics, we postulate or assume that a profit maximizing firm
sets price equal to marginal cost to maximize current period profits. But in reality firms
often set price as some mark up over some measure of average cost, even when marginal
cost is rising, and often do not change it even when demand rises in subsequent periods.
Such seemingly irrational behaviour can be explained by the long term customer – seller
13

14
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In the financial sector, most prices are determined in auction markets on organized exchanges, such as for traded
bonds. However, interest rates on bank loans are set with various terms and conditions pertaining to the loans
over and above the stated interest rates. Such ‘relationship’ banking, although a financial product, comes under
customer markets.
Contracts can either be explicit or implicit. In the labour market, more contracts tend to be explicit.
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relationship based on the invisible handshake. It is considered fair and acceptable for firms to
respond to cost increases, but not to demand increases. In USA, during the 1973 commodity
price explosion, there were adverse reactions by consumer to a remarking of prices of grocery
products already on the shelf in the supermarkets. One year later the US President Gerald
Ford took action against raising of food prices. He announced
“I have directed our new Council on Wage and Price Stability to find and expose all restrictive
practices, public or private, which raise food prices”.

Much of standard macroeconomic analysis mistakenly concludes that prices are
sticky in the short run due to imperfect information, as in Friedman’s ‘fooling’ version of the
EAPC. However, evidence indicates that transaction costs and implicit contracts play a far
greater role in price formation. Prices are not sticky per se. It is more accurate to say that,
in customer markets, prices respond quickly to changing costs, but not to changing demand,
as Okun insightfully stressed.15 This is not to suggest that firms can charge any price they
like, independent of demand levels.

3.6 THE SHRINKAGE EFFECT OF INFLATION
The analysis of customer markets leads to an understanding of why some prices are sticky
and also as to the hidden effects of inflation. One way to signal to the buyer the reliability and
quality of a product is by maintaining the price. Firms selling a branded product will make
deliberate efforts to continue selling at the same price to retain loyal customers. For a very
highly branded product, the continuity of a given price is crucial, even when the underlying
demand and supply conditions change. A bottle of Coca Cola was sold at 5 cents in USA
for almost 60 years! Some of this stability was obviously due to the long run stable price
level under the gold standard, but, keeping the price at 5 cents through summer and winter
must have been mainly due to brand loyalty considerations. Prices of branded products are
often not changed despite predictable seasonal variations in demand.
Hence, in customer markets, for the reasons outlined above, firms are initially
reluctant to raise the price. They will hold the price line and try to absorb the increasing
costs as much as possible.16 Hence, to cope with inflation, Fast Moving Consumer Goods
firms would often resort to shrinking the product size to avoid raising prices.17 We can call
this the ‘shrinkage’ effect of inflation, i.e., less quantity for the same price.18 A dramatic
15
16

17

18
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To justify the hike of fees even IIMs cite rising costs! See the statement of Ajit Balakrishnan, IIM Calcutta
Chairman of Board of Governors (Business Standard, 2014).
Firms tend to price small denomination products in round numbers and/or avoid fractions (partly due to shortage
of coins and for consumer convenience). Raising prices then involves huge jumps to the next price point, e.g.,
Re. 1 to Rs. 2 for photocopying one sheet.
For instance, in 2008, Proctor and Gamble reduced the pack size of its detergent ‘Tide’ from 1 kilogram to 850
grams, while maintaining the same price (Srinivasan, 2008). Similarly, sometime around 2012, Orbit reduced
the chewing gum pack size from 6 to 5 units, keeping the price at Rs. 5.
The shrinkage effect needs to be distinguished from the ‘small sachet’ effect – the strategy pioneered by
Hindustan Lever to price shampoo and other sachets at Re 1 to induce poor customers to buy. Both shrinkage
and small sachet effect can be going on at the same time. See Lucas (2013).
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in England. Import prices would rise suddenly, often due to a weaker pound sterling, the
English currency.1
The post-Keynesian economists in Cambridge University, England who helped
Keynes write the General Theory strongly subscribed to the cost push approach. They
advocated income policies, i.e., negotiations between unions and big firms to curb avoidable
wage and price increases, with the process supervised and, if need be, enforced by the
government.2

4.2 THE CLASSICAL EMPHASIS ON DEMAND CONSTRAINTS
The classical argument against cost push is that while firms and unions do have economic
power, such power is limited. First, whatever price a firm sets, it faces a demand curve for
its product demand curve that constrains its revenue and thus profits. A profit maximising
firm cannot and will not simply raise price. Thus a monopolist will raise price only in the
inelastic range of the demand curve, not beyond it, since profits will fall.
Second, there is a huge difference between cost push in one sector and economy
wide cost push. When firm(s) use their power to raise their price total revenue, i.e., total
expenditures in that firm or sector (say steel, where typically there are a few firms which act
as a cartel) can go up at the expense of some other firm or sector. But economy wide, total
expenditures cannot go up arbitrarily. Total expenditures or nominal GDP is determined and
can be constrained by macroeconomic policies. An economy wide cost push induced rise in
the price level hence requires real output to fall. The resulting slack in output and employment
would push prices lower, thus negating the initial cost push. Barring unusual circumstances,
the only way unions or firms can push up prices is to cause a general recession, which is
unlikely. From a classical perspective, what is possible, and does happen, is that unions can
push up wages and prices in the unionized sector. This would tend to lower prices and wages
in the non-unionized sector, keeping the total price level unchanged. Thus, while price for
one firm or industry is determined by supply and demand, for the whole economy, the price
level is demand determined.
Finally the most damaging classical argument against cost push inflation is to stress
the distinction between a onetime increase in the price level versus a sustained inflation. A
one-time jump in the price level, for whatever reason, leads to a one-time jump in inflation,
which gets reversed in the next period (what is called the base effect). From a classical
viewpoint, inflation is a sustained rise in prices − operationally for several periods. Sustained
inflation requires the price level to go up every period since π = (Pt – Pt–1)/Pt–1. Even if
cost push influences do push up the general price level, sustained inflation requires nominal
1
2
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From microeconomics, price equals marginal cost. So a shift up in the cost curve leads to a higher price, i.e.,
cost push inflation can occur even in competitive markets where price is determined by demand and supply.
The leading post-Keynesian economists were Richard Kahn (originator of the multiplier concept), Joan Robinson,
Nicholas Kaldor and Roy Harrod. In developing country macroeconomics, the structuralist approach as in Lance
Taylor (1991) embodied such cost push behaviour. The Scandinavian small open economy models as in Aukrust
(1995) also incorporate exchange rate changes driving inflation.
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demand (GDP) to grow at a certain rate every period. This cannot happen without continuing
demand stimulus and associated macroeconomic policies.
This crucial point can be clarified from the last column of the EAPC example in
Table 2.E. Although in any given period, the EAPC determines π, the corresponding nominal
GDP growth to sustain that π is determined by macroeconomic policies. The rise in π in
Periods A to G was possible because simultaneously nominal GDP growth rose from 7%
to 10.5%. In period G, the inflation rate π has stabilized at 7.5% based on the EAPC, but
that holds only because nominal GDP is growing at 10.5%. From a classical perspective,
a statistically robust prediction of inflation based on cost factors does not by itself indicate
what the underlying demand factors are, let alone what precise policies can reduce inflation.
Going back to our example, if policy makers did not allow nominal GDP growth to rise as
high as 10.5%, then inflation would be lower in LRE. Later in this chapter, we will develop
a model to precisely reconcile the EAPC with demand driven inflation.
Specifically, Milton Friedman argued, based upon the Quantity Theory, that ultimately
money growth, which is controllable by the central bank, determines inflation. Cost push
factors do not. Hence the central bank should set a target for money growth. By doing so,
it exogenously determines nominal GDP growth.
In the simplest possible case when money demand (see Section 4.5) is constant, then
g(Y) = g(M)
From the GDP growth identity
π = g(Y) – g(y)
Combining the two equations above, π = g(M) – g(y)
and also
π = g(M) – g(y*) in Long Run Equilibrium.
These are the two equations crucial to Friedman’s analysis. Since real GDP growth
will tend to be at its value of g(y*) on average, in the long run it follows that reducing
money growth will reduce inflation. On these grounds Friedman made his famous statement
“Inflation is always and everywhere a monetary phenomenon” which he repeated elsewhere.3
The above equation is the algebraic expression for the well-known and oft cited
statement: “Inflation is too much money chasing too few goods.” In the modern economy, we
could expand that to say “Inflation is too much money chasing too few goods and services.”
It can be seen from the equation that arithmetically, π will fall if g(y) increases for a
given g(M). Based on the NRH, monetary policy cannot affect g(y) in the long run. Further,
microeconomic and other policies can increase g(y*), but, realistically speaking, at best, by
a few percentage points. However, monetary policy can affect g(M) a lot more, pushing it
into double and even triple digits. Based on these considerations, it makes sense to ignore
g(y*) and just look at the connection between g(M) and π. Hence, as a first approximation,
inflation is determined by money growth.
3
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in then Bombay. See also entry under Quantity Theory in International Encyclopedia of the Social Sciences. He
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Brazil, even “acceleration of inflation” would not keep inflation low. Friedman introduced
what became the rational expectations approach of the 1970s, as in Sargent’s analysis and
recommendation (Section 3.9.2).
In response to Friedman, Solow cracked a joke, “…everything reminds Milton of the
money supply. Well, everything reminds me of sex, but I keep it out of the paper,” and went
onto rehash many of the earlier points. But he also conceded at one place that guideposts and
price controls can only work in the short run but not in the long run, stating that “exhortation
or education or even arm twisting can also help to reduce, at least temporarily, the normal
level of unemployment in the economy.”8

4.4

COMBINING THE EAPC WITH DEMAND
BASED INFLATION: A MODEL

Milton Friedman, in this debate with Solow, emphasized that inflation is a monetary
phenomenon i.e. it is demand driven. However, in the same article he simultaneously
introduced the natural rate and related EAPC concepts. How can inflation be simultaneously
determined by demand (specifically money growth for Friedman) and also by the EAPC
which, even when it is forward looking, is based on wage and cost increases?
We broadly discussed this issue earlier. The model and example below is meant to
precisely reconcile these seemingly conflicting approaches. One needs to first start with the
basic macroeconomic identity that we saw earlier in this chapter (Section 4.2):
p = Nominal GDP growth – Real GDP growth = g(Y) – g(y).
Within the demand approach, Friedman’s approach to the Quantity Theory of money
postulates that, first and foremost, the central bank controls nominal GNP growth or g(Y).9
In the simplest, extreme case g(Y) = g(M).
Assuming this extreme case for convenience, then by replacing g(Y) with g(M) we get:
p = g(M) – g(y) in period t,
Adding time subscripts, in effect, we now have two separate equations for inflation:
pt = g(Mt) – g(yt ) (1) Quantity Theory and
pt = pt–1 + β [ADSGAP] (2) EAPC, (output version, assuming p Exp (t) = pt–1)
Simultaneously, p cannot be determined by these two different equations. However,
the two can be reconciled by a slightly modified EAPC equation, with a delayed ADSGAP
effect:
8

9
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The natural rate of unemployment idea is present in the writings of the Austrian economist Hayek and von Mises
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pt = pt–1 + β [ADSGAP t–1] (2)¢
In this equation, wages and hence prices (ignoring for convenience the difference),
for this period, are predetermined based on contract. Wages are determined by last period’s
unemployment or labour demand situation. Spot markets for certain types of labour do exist,
as for daily construction. However, in practice, this is how most wages are set – the firm
agreed last period as to what wage is to be paid this period. Many prices too are set this way.
The rationale for this delayed ADSGAP effect was provided in Section 3.10. When
prices and wages are fully predetermined, it is often mistakenly thought that inflation has
its own momentum or inertia, whatever the demand conditions. An article pertaining to the
Indian situation in 2012 quotes a leading Keynesian text stressing inertial inflation.10
In the simulation in Section 2.7, ADSGAP was changed exogenously, so as to return
to zero in the long run. Real output level was computed from the Lokun linkage, while p was
computed from the EAPC. Then nominal GNP growth g(Y) was determined endogenously
as the sum of g(y) and p.
In this model, it is the reverse: Nominal GNP growth or g(Y) is exogenously
determined, say by the central bank. Given π based on last period’s π and last period’s
ADSGAP, then g(Y) – π determines g(y). From this, we calculate aftOR, which will affect
π in the next period.
Suppose, in period A suppose g(Y) = g(M) is exogenously raised from 7.0% to
7.5%. Since π is unchanged from the start at 4%, the entire g(Y) goes into increasing real
output growth in Period A. Correspondingly, aftOR and thus ADSGAP rises by 0.5 points.
In the next Period B, g(Y) is raised to 8%. (For arithmetic convenience, the β coefficient
here is taken as 2, a huge value). However, since π is rising in Period B due to the delayed
ADSGAP impact from Period A, despite higher g(Y), real GDP can only grow at 3%. This
process repeats. Despite g(Y) being exogenously raised gradually every period, as higher
inflation feeds into the system, it takes larger amounts of nominal GDP growth for real GDP
growth to stabilise at trend.
Inflation is, first and foremost, due to excessive nominal GDP. This in turn according
to Friedman is due to high money growth. Thus inflation being a monetary phenomenon with
g(M) determining g(Y) can be conceptually connected to the EAPC. Further, what appears to
be cost push factors, whether or not inflation adjustments, are on closer examination due to
delayed demand effects in the EAPC. Thus the seemingly contradictory EAPC and demand
based approaches to inflation, within which the quantity theory falls, can be combined or
reconciled.
10
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translates into a stable rate of increase”.

6/7/2017 1:19:53 PM

100

Applied Macroeconomics: Employment, Growth and Inflation

Table 4.A Delayed EAPC Model with Nominal GDP Growth Constraint
Period

g (Y)

ADSGAP Impact
on p

p
Adjustment

p

g(y)

y actual

y*

ADSGAP

Start

7.0

0.0

4.0

4.0

3.0

200.0

200.0

0.0

A

7.5

0.0

4.0

4.0

3.5

207.0

206.0

0.5

B

8.0

1.0

4.0

5.0

3.0

213.3

212.2

0.5

C

9.0

1.0

5.0

6.0

3.0

219.7

218.5

0.5

D

10.0

1.0

6.0

7.0

3.0

226.2

225.1

0.5

E

10.5

1.0

7.0

8.0

2.5

231.8

231.9

0.0

F

11.0

0.0

8.0

8.0

3.0

238.8

238.8

0.0

G

11.0

0.0

8.0

8.0

3.0

246.0

246.0

0.0

In reality, the central bank cannot strictly control g(M), let alone g(Y). However,
when there is inflation, suitable policies can normally lower g(Y) in the desired direction.
Hence this simulation is useful in further explaining how inflation is a demand based
phenomenon. The links between g(Y) and g(M) are discussed in the next Section.

4.5
4.5.1

MONEY DEMAND, VELOCITY AND QUANTITY THEORY
Income and Velocity

This section has been added for completeness and to explain Milton Friedman’s overall
framework. The Quantity Theory of money is a major component of the sub-field of
monetary economics. At low to moderate inflation rates, and barring abnormal circumstances
involving huge direct changes in money supply, the Quantity Theory (QT) is weak. It is
not been used in economic policy for over thirty years in major economies. The impact of
monetary policy upon the economy under normal circumstances can be explained based
on interest rates, without explicitly bringing in money supply. Nevertheless for abnormal
circumstances, such as India’s 2016 demonetization, concepts based on QT are useful.
The Quantity Theory specifies the link between the stock of money (currency and
bank deposits in a modern economy) and the flow of expenditures or income which is nominal
GNP (Y). In casual conversation when we ask someone “how much money do you make”
we actually mean “how much income.”In macroeconomics terminology we earn or make
income, but we hold money. The tendency to confuse the two may have arisen because the
cash that some people may receive on pay day as wages equals their income for the pay
period. But money and income are quite different.
The crucial concept in Quantity Theory is the income velocity of money based on
money demand. Individuals choose to hold some amount of money balances and circulate
them to pay for their expenditures: this is called the demand for money. Thus if money stock
is Rs. 100 and annual nominal GNP is say Rs 500, then each rupee, on average, has changed
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Both these shocks took place during political turmoil leading to supply disruptions:
specifically, the Yom Kippur war between the Arab countries and Israel from October 6 to
October 1973 and the Iranian revolution and hostage crisis in late September-October 1979.
The stated goal of the late 1973 OPEC oil embargo was ending western support for Israel
in the Yom Kippur war.
Two famous economists Bruno and Sachs (1985) wrote a book, “The Economics of
Worldwide Stagflation,” introducing oil as an additional input into the standard production
function taught in microeconomics based on capital and labour. They attributed the
phenomenon of stagflation to an OPEC induced supply shock – the obvious culprit. Oil is
the most widely used industrial input and consumer item in developed economies in the
1970s and even in many economies now.
When oil is a major input into the production function, it is represented in standard
macro texts as follows - a fall in oil supply pushes up the Aggregate Supply curve without
any change in the Aggregate Demand curve.2 Stagflation is explained as a reduction in the
AS curve relative to the AD curve.
Supply shocks such as a crop failure due to bad weather, or due to sudden drop in
energy supply, can and do occur. In his monumental book The Prize (1993) on the history of
oil, Daniel Yergin documents how a sudden drop in coal output in England in 1946, because
a freezing of the River Thames in the worst winter of a century, disrupted the shipment of
coal. This led to a six fold drop in industrial production, more than what occurred under Nazi
bombing. Without any doubt the supply of the energy input had simply fallen.

5.2

EVIDENCE AGAINST THE OPEC SUPPLY SHOCK VIEW

However, it can be questioned whether the late 1973-1974 oil price hike was due to such a
supply shock. There is compelling evidence to indicate that the oil price increases and the
associated stagflation did not result from such an exogenous supply shock. Rather the oil
price increase resulted largely from a shifting up of the short run Phillips curve in the U.S.
economy starting in the late 1960s.
To begin with, between 1967 and 1970 both inflation and unemployment rose. The
CPI rose from 3.8% to 5.6%, while unemployment rose from 3.6% to 4.9% (Table 5.C).
Such moves can be explained by the shifting Phillips curve: points B to C in the diagram
in Section 2.4. However, the 1967-1970 increases were relatively small increases, and
welargely unnoticed. Basically at under 4% unemployment, the US economy in the late
1960s was well below the natural rate. With prime-age (25-54) male unemployment
extremely low at under 2%, the labour market was even tighter than indicated by the
‘plain vanilla’ overall unemployment rate of 4%. So, the actual and expected
inflation were rising as
2
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A leading text states, “In the early 1970s, OPEC’s reduction in the supply of oil nearly doubled the world price. This
increase in oil prices caused stagflation in most industrial countries. The increase in oil prices in 1979, 1980 and
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2012 First printing.
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predicted by Friedman and Phelps’ analysis. In the Michigan survey of households, expected
inflation rose from 3.8% to 4.9% between 1967 and 1970. This rise in expected inflation
strongly supports the view that the EAPC can explain the early, mild stagflation. Although
the weakening economy was putting some downward pressure on inflation, overall inflation
rose in accordance with EAPC, as expected inflation kept rising.
Table 5.C Stagflation Preceded the OPEC Price Hike
Year

Crude Oil price
US$/barrel

1967

2.2

1968
1969
1970

CPI
Inflation

URATE

Expected Inflation
(Michigan Survey)

3

3.8

3.8

2.2

4.7

3.6

4.6

2.2

6.2

3.5

4.5

2.2

5.6

4.9

4.9

The situation worsened in the 1970s. Weekly earnings rose to above 6% and 7% in
1971 and 1972. The stagflation became more severe in the early 1970s but was suppressed
by the price controls and wage freeze imposed by then President Nixon starting in August
1971 and through 1972. But, when the controls were lifted in mid-1973, the CPI surged to
8.5%. Arguably, if there were no wage-price controls, the mini stagflation documented above
would have been clearly evident before the October 1973 OPEC oil price hike. Although
the mini stagflation was generally went unnoticed, Edmund Phelps (1971) not just noticed
it but explained it by the EAPC,
“The rise of the inflation rate during 1969 is another plus for the Natural rate hypothesis:
it demonstrates vividly the influence of upwardly adapting inflation expectations when the
economy is sitting above the natural employment level or even falling gently down to that
level.”

The Origin of the Word Stagflation
Tracking down the origins and usage of the word is useful in assessing whether the 1970s
stagflation was due to the OPEC oil embargo. The first use of the word was generally
attributed to an article of renowned Keynesian economist Paul Samuelson in late 1974,
and the term came into vogue in October 1974 following then US President Gerald Ford’s
Whip Inflation Now (WIN) campaign. Actually the term stagflation was coined in the
British Parliament much earlier. It was coined in November 1965 by Iain McLeod, the
shadow Chancellor of the Exchequer, to describe the prevailing condition of the British
economy, following the Labour government policy of keeping unemployment low. This
valuable information about the origins of the word was unearthed by Nelson and Nikolov
(2003) in a Bank of England Working paper. Ironically, as Nelson and Nikolov point out,
Samuelson himself first used the word stagflation in March 1973, before the oil shock of
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October 1973! That being the case, it becomes harder to justify explaining stagflation as due
to the OPEC oil embargo and price hikes six months later.3

5.3

IMPACT OF COLLAPSE OF THE US DOLLAR ON OIL PRICES

The broad macro data help explain the OPEC stagflation episodes. As inflation was rising,
the fixed exchange rate Bretton Woods system began to come apart. Under the aegis of the
International Monetary Fund, the exchange rates of most countries were then pegged to the
US dollar from 1945 onwards, which was pegged to gold at $ 35 an ounce. Hence it was
called the gold-exchange standard.
As inflation in USA began to rise relative to Germany and other countries in Europe,
the price of gold in world markets also rose. Even though around 1968, the US Congress
imposed some bans on gold purchases, thereby ending the backing of dollars by gold, central
banks were still free to buy it at $35 an ounce. Hence, there was pressure to ship gold from
the US to abroad, at the price that was the fulcrum of the gold exchange standard from
1945 to 1971. In response, on August 15th 1971, then US President Nixon closed the ‘gold
window’ to prevent the gold outflow, a date that marked the end of the Bretton Woods or
gold exchange standard. Wage price controls were also imposed on that date.
Due to its higher inflation rate vis-à-vis Germany at the fixed exchange rates of
roughly DM 4 per dollar, prices of US goods in Deutschemark rose relative to competing
products from Germany and vice versa.4 Hence, the US competitive position began to
deteriorate relative to Germany and the US merchandise trade balance and overall balance of
payments began to worsen. The merchandise trade balance (goods) went from $9 bn. surplus
in 1967 to $837 mn. in 1968 and into deficit in the first quarter of 1969. The overall balance
of USA on goods and services went from $7 bn. to $2 bn. in the same period.
The US had tried to impose mild foreign exchange controls from the mid-1960s to
deal with its growing adverse balance of payments. But it was forced to abandon the fixed
exchange rate. Indeed this process of moving to a weaker dollar had begun in 1970 with small
revaluations of the German currency from 4 DM/$ in 1968 to 3.943 in 1969, 3.66 in 1970,
3.491 in 1971 and 3.189 in 1972. By mid-1973, all attempts to keep pegged exchange rates,
and for the IMF to supervise changes in the peg were abandoned. The world had moved,
more by default rather than by design, to floating exchange rates.
Oil and most commodities then traded in global markets were priced and invoiced
and quoted in US dollar. Even now, although the Euro and other currencies are increasingly
used to perform this task, most commodities are still invoiced and priced in US dollars,
which is still the numeraire for global transactions. Further, the oil producing Gulf countries
3

4
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then (and largely, even now) mostly peg their currencies to the US dollar. Just as higher
inflation shifted up the labour supply curve and made workers demand and get higher
money wages, similarly a falling dollar made commodity producers demand higher prices
to compensate for the dollar decline. Further, the weakening of the dollar, while exogenous
to oil prices, was itself a delayed response to rising inflation from 1968 onwards. In short,
the seeds of the 1970s stagflation were not only sown during the overheated US economy
of the late 1960s but began to be reaped before 1973.

Figure 5.b German Deutsche Mark versus US Dollar: Annual Average US
Source: Economic Report of the President

This pattern of an overheated economy, leading to inflation, dollar depreciation, and
then to higher oil prices and another bout of stagflation repeated itself in 1979. This was
again attributed to the OPEC supply shock (See Figure 5.a). Yet none other than the suave
Sheikh Ahmed Zaki Yamani (the Saudi Oil Minister in the 1970s and Harvard alumnus),
who played a major role in OPECs decisions to hike oil prices remarked that oil prices are
determined by the “divine forces of demand and supply” - cited at the start of this Chapter.
The impact of the dollar on oil prices is also evident during disinflation, when crude
fell to briefly below $ 10 a barrel in summer 1986. This decline came after a five year period
of a strong US dollar which rose from DM1.818/$ in 1980 to a peak of DM2.944/$ in 1985.
(In intra year data the dollar almost doubled). These 1980 movements in the dollar are harder
to analyze than the weakening of the dollar in the 1970s, but they were linked to monetary
policies started in the 1980s, and the ensuing decline in inflation. From 12.5% in 1980 the
CPI fell to 1.1% in 1986, while the core CPI fell from 12.2% to 3.8% in 1986 over these
years. While the politically motivated OPEC oil embargoes can, on surface, explain the
oil price spikes and stagflation of the 1970s, there is no similar explanation for the cartel’s

Vivek Moorthy.indb 114

6/7/2017 1:19:54 PM

UNDERSTANDING THE SEVENTIES STAGFLATION

115

decision to cut oil prices in 1986. By contrast, the EAPC analysis explains both the dollar
depreciation and the oil price rise of the 1970s and the positive supply shock of falling oil
prices in 1986, resulting from disinflation, and subsequently stronger US dollar.
This approach to explaining stagflation is supported by various facts and figures
from Daniel Yergin’s (1991) monumental narrative, already cited in connection with the coal
supply shock in 1950s England. Detailed evidence about OPEC’s decisions indicates that oil
prices were rising prior to 1973.5 Yergin points out that the Teheran agreement of February
1971 raised the share of the oil producing governments from 50% to 55% and raised the
price of a barrel by 35 cents, much more than as per the February agreement two month
earlier. He quotes several OPEC officials who justified the 1973 and 1979 increases by the
need to offset dollar depreciation. Specifically he states that OPEC “sought increase in the
posted price to compensate for the devaluation of the dollar in the early 1970s (Yergin,
1991, Pg. 583).”
Further, Yergin’s detailed documentation of events back to the 1950s indicate that
OPEC and Arab political belligerence and the decisions to attack Israel were greatly
influenced by their fiscal situation and thus indirectly by world demand conditions for oil.
In particular, the weapon of the oil embargo tended to be used only during high demand
periods. It is noteworthy that the conflict with Israel did not lead to higher oil prices when the
economy was weak. Specifically, when Israel invaded Lebanon in June 1982, at one OPEC
meeting another embargo against the US was considered, but they decided not to because
of “the distressed condition of the oil market”. Although that war dragged on until 1985, oil
prices fell during that period when the dollar was strong.6

5.4

COMMODITY PRICES VERSUS THE CARTEL

There is a difference between most commodities (e.g., metals, wheat, etc.) and oil. The
former are produced and traded by a large number of participants in mostly competitive
markets, while crude oil price and production decisions are made by the cartel of the
Ministers of the OPEC (Organization of Petroleum Exporting Countries).7 But from the
perspective of economic fundamentals, this merely affects the mechanics and the timing of
the price changes. Commodity prices respond continuously and gradually to macroeconomic
demand changes, while oil prices do so with some delay. The OPEC cartel’s pricing decisions
are few but involve large, discrete changes.
In this connection the movement of crude oil and non-oil commodity prices against
the US dollar/DM exchange rate is quite informative. Commodity and oil prices are both quite
cyclical and over long periods move together, and they tend to follow dollar depreciation.
Trehan (1986)was the first to question the OPEC view based on movements in the US dollar.
5
6
7
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Further, in April 1971 Libya decided to raise the posted price by 90 cents, much more than as per the February
agreement two months earlier.
An influential paper by Hamilton (1983) argues that all post war recession were related to oil shocks, but evidence
along the lines of Yergin contradicts this view.
OPEC was formed in 1960. In 1973 the OPEC members were the following countries: Iran, Iraq, Kuwait, Saudi
Arabia, Venezuela, Qatar, Indonesia, Libya, UAE, and Algeria. As of 2012, there are 12 members.

6/7/2017 1:19:54 PM

Emerging Economies and BRICs: Rapid Rise to Slowdown

123

The next two years 2001 and 2002 were weak. India’s economy had become
increasingly linked to the US and world economy. The bursting of the dotcom bubble in
2000 and the subsequent recession (from March 2001 to November 2001, but sometimes
called the 9/11 recession) were two events that were part of a prolonged weak period in
USA. Influenced by that weakness, India’s growth fell below 4% in Fiscal Year 2002-2003,
following earlier weakness. However, in the next year, a watershed for most emerging
economies, India’s growth roughly doubled to 8%. The Figure 6.a shows the rapid growth
in India and the whole emerging economies group.

6.2 THE FIRST BRICS REPORT: SPEEDING
ALONG THE GDP AUTOBAHN
Even before that year was over, the reputed investment bank Goldman Sachs came out in
October 2003 with its landmark first report imaginatively titled, “Dreaming with BRICs.”
As is well known, the acronym BRIC stands for the four large emerging economies, Brazil,
Russia, India and China. The term was coined by Jim O’ Neill, head of Goldman Sachs
Asset Management Company, in an earlier November 2001 paper titled “Building a Better
Global Economy with BRICs”. Much later in 2010 South Africa was added and thus the
group name became BRICS.3
The BRIC report basically made long term projections of GDP growth for the BRICs
relative to the G6 economies. The G6 refers to USA, UK, Japan, France, Germany and Italy.
To limit their focus to those developed countries with GDP over $ 1 trillion, they deliberately
left out Canada, part of the well-known G7 grouping colloquially called the Rich Man’s Club,
To quote from the Summary of their first BRICs Report, titled ‘Dreaming with
BRICS’, starting with its first sentence,
“Over the next 50 years, Brazil, Russia, India and China – the BRICs economies -- could
become a much larger force in the world economy...The results are startling. If things go
right, in less than 40 years, the BRICs economies together could be larger than the G6 in
US dollar terms. (Wilson and Purushothaman, 2003)

At the time of writing, the BRIC’s GDP was a small fraction of US GDP. A
clarification is needed here. Although not spelt out upfront, Goldman’s analysis and forecasts
are based on GDP in US dollar at market exchange rates, not at purchasing power parity
(PPP) exchange rates.4 Their Report predicted that as early as 2009, the BRICs annual
3
4
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increase in dollar spending would exceed that of the G6 countries. It accordingly suggested
that this shift represented a great opportunity for global companies, and recommended to its
investors to choose the right emerging markets.
Based on their projected growth rates, the Goldman Sachs authors used an imaginative
chart to demonstrate when the BRIC countries would catch up with and overtake the G6
countries. This can be called Goldman’s GDP autobahn Chart (German word for freeway
on which there are no speed limits). Specifically, they used an automobile icon to depict
in which year BRIC economies’ GDP would exceed that of G6 countries, individually and
combined. Thus China was projected to overcome five of the G6 economies by 2016, and
then to become the world’s largest economy, overtaking USA, by 2041. India was projected
to overtake Japan by 2032.
These projections were based on the standard Solow growth model. In this model,
growth depends upon capital stock, labour force and technical progress. GDP growth is a
sum of the projected growth rates of labour force, capital stock and (total factor) productivity
due to technical progress (discussed in Section 1.3.2). Thus if labour input grows by 2% a
year, machinery or capital stock grows by 1% a year, and say higher productivity from better
machines raises output by 2.5% a year, then growth will be 5.5% a year.
It must be emphasized that neither the tone nor the specific projections of this first
BRICs Report were wildly optimistic. To the contrary, they were quite cautious and subdued.
Their Summary page stated that these projections assumed that policies supportive of growth
would continue, but that there is a good chance, either through “bad policy or bad luck” that
this does not happen.
India’s growth was projected at 5.7% over the whole period, up to 2020 and then
slowing to about 3% by 2050. The overall projections were not very far off from the IMF
projections, as the Goldman authors themselves noted.
They also introduced a Growth Environment Score, i.e., an index based on the
following five factors they considered crucial for economic development and captured by the
acronym ‘FORCE,’ Financial deepening, Openness to trade, Rural-urban migration, Capital
deepening and Education and environment.

6.3 THE SECOND BRICS REPORT: INDIA IN THE FAST LANE
As things turned out, growth was much higher than the projections, in particular for India.
Following a vigorous 8% in 2003/04, for the next two years fiscal years 2004/05 and
2005/06, India’s GDP grew unexpectedly by 7.1% and 9.5% respectively. This was the
highest three year period of growth India had ever had until then. A huge spate of book,
articles and conferences on emerging economies followed.
In January 2007, Goldman Sachs came out with their Second BRICs report. It
took the view that India’s high growth since 2003 was underpinned by a structural rise in
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Along the above lines, in comparison to the BRICs and overall emerging economies,
consider Myanmar, that started its liberalisation post 2000 after years of a repressive regime.
It grew by 13% during the period 2003-07. It then slowed sharply during 2008-2012 after
the global financial crisis and has recovered to grow by over 8% in the last two years. Its
higher growth relative to India merely reflects its low starting income level.
Unfortunately, those championing the BRICs went overboard by treating high
growth as a great achievement by itself. They were paying too much attention to GDP itself
rather than GDP per capita as an indicator of economic status. By virtue of sheer size, India’s
high GDP gives it a superpower status, compared to its relatively low GDP per capita. Even
GDP per capita is misleading as an indicator of economic status. This is because including
investment in GDP is a form of double counting since it is an input that get used up to produce
final consumption goods. Leaving aside quality of life indicators based on pollution etc, the
more valid economic criterion is consumption per capita. Much of China’s high GDP growth
and rise in GDP per capita has come from the investment component, which has averaged
about 40% of GDP for several years.

6.8.1

Inclusion of the Yuan in SDR Basket

The BRICs was originally visualized by O’ Neill and others partly as a counterpart to the G-7,
colloquially called the Rich Man’s Club, which has a disproportionate clout in international
economic affairs and in the decisions of the IMF. One long standing disputed issue between
developed and developing countries has been the allocation of SDRs or Special Drawing
Rights. The SDR is the international currency created by the IMF in 1969, to try to replace
or supplement the US dollar as the global means of payment, in response to what was
labelled the dollar shortage of 1960s. The SDR quotas were allocated based on a country’s
GDP and related factors.
Based on their growing share of world GDP and trade, the BRICs and emerging
countries have justifiably wanted a greater share of SDRs and other privileges. As of
September 2015 four currencies comprised the SDR basket (US dollar, Euro, Yen and Swiss
franc with differing weights). The criterion for being part of the SDR basket are those with
the largest exports of goods and services, subject to the currency being freely usable, i.e.,
those which are were freely convertible without government restrictions on usage in trade
and finance. As the world’s largest exporter, China meets the first criterion better than the
four listed above. However unlike the hard currencies, the yuan is not fully convertible.
A convertible currency has been a cherished goal of many emerging economy leaders
and Finance Ministers. The BRIC group was pushing to get the IMF to start including
emerging economy currencies in the SDR basket, starting with the Chinese yuan due to its
growing share in world trade. The basket of currencies going into the SDR is revised every
five years. In November 2015, the yuan was included in the SDR basket. Ironically this
was done after China’s stock market tumbled in August 2015 and the Chinese authorities
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imposed stiff restrictions on various financial transactions both ‘domestic and overseas’ for
China’s residents. These restrictions are not compatible with being a freely usable currency.
Those skeptical of the economic viability of the SDR as an international currency
have substantial justification. Despite being promoted by the IMF, the SDR’s share in world
reserves and global transactions remains quite small. As of 2006, member countries held
only about $ 17 bn SDR, but close to about 200 times more (about $ 3014 bn) in foreign
exchange, mainly US dollars. Inclusion in the SDR basket has been more a symbolic than
substantive achievement for China.
It is perhaps worthwhile assessing predictions about whether the yuan can replace the
US dollar as the world’s largest reserve currency in the years ahead. In sync with Goldman
Sachs (2009) further rosier projections, based on China’s robust growth after the Lehman
Brothers crisis in 2008, the view that the yuan would replace the dollar as the world’s’
reserve currency gained some ground. One optimistic proponent of this view, wrote in his
book a few years back,
“First, the economic dominance of China relative to the United States is more imminent
(it may already have begun), will be more broad-based (covering wealth, trade, external
finance, and currency)…..However, if these policy initiatives are indeed undertaken – and
many have already been initiated – the fundamentals will be in place to facilitate the rise of
the renminbi and its eclipsing of the status quo reserve currencies, the dollar and the euro,”
Subramanian (2011, pp. 4, 9).

However, despite the yuan entering the SDR basket in 2015, due to the growing
crisis in the Chinese economy and other considerations, such an outcome is very unlikely.
Despite the growing skepticism about the BRIC group, since 2013 active efforts
to promote a BRICs bank to take on some of the role of the IMF continued, with summit
meetings of five heads of state in 2012 and 2013 respectively. These efforts fructified with
the formation of a BRICS bank, officially called the New Development Bank, in 2015.
Shortly afterwards, an Asian Infrastructure and Investment Bank (AIIB) headed by China,
was formed in January 2016. The AIIB is meant to be a counterpart to the prevailing
America dominated, Japanese headed Asian Development Bank and to take on some of its
infrastructure financing roles. To summarize the BRICs developed an identity, enhanced
by the views of experts on geopolitical affairs, way above its intrinsic value to portfolio
investors. Unlike purely regional groupings, it is more a political concept more than hard
economic reality, with substantial diplomatic and symbolic value for its members.

6.9

OUTLOOK FOR EMERGING ECONOMIES AND
THEIR EQUITY MARKETS

The slowdown of BRIC and emerging economies calls for an assessment of the outlook for
their growth and equity markets. Such an assessment will be useful from various angles−for
portfolio investors concerned with dollar returns, for finance ministry officials and central
bankers confronted with the tasks and currency risks of managing capital flows, and for
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the authorities to prop up the market lead to a rise in liquidity, contributing to a bubble
subsequently, that is then tackled by direct controls.
The policy implication is that controlling domestic liquidity is necessary to avoid
the buildup of a bubble. Strict external capital controls by themselves cannot prevent excess
stock market volatility. In 2015, the MSCI index fluctuated less than the Shanghai index.42

6.9.3

Correlation between Emerging Markets and S&P Index

Both equity markets respond strongly to monetary policy changes and to the federal funds
rate, but the reaction of emerging markets is stronger. Figure 6.h plots annual returns from
end-1995 to end-2015.
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Figure 6.h Annual Returns in Emerging Markets versus USA
Source: Bloomberg

In 2003, when the federal funds rate was lowered both markets rose but the emerging
markets yielded 52%, roughly doubled that of S&P. Similarly in 2009 in the rebound after the
Global Financial Crisis emerging markets rose more. With growth in emerging economies
likely to remain weak, and if there are hikes in the funds rate in the remainder of 2016,
emerging markets are likely to under perform.
Looking beyond the near term, one of the stated benefits of investing in emerging
markets for global investors is portfolio diversification. Academic finance theory such as the
42
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Capital Asset Pricing Models states that when the returns to assets are negatively correlated,
one can increase the returns on one portfolio by holding a combination of them. Whether
the returns are negatively correlated or not is a factual issue. It can be seen from the values
reported in Figure 6.h that the positive correlation is high and significant. This implies that
there is no diversification benefit.
However, this conclusion may not be fully warranted. While the correlation between
the two (MSCI-EM and S&P) markets is strong at higher frequencies, it gets weaker at
lower frequencies. (The term frequency here refers to the interval over which the returns
are calculated: e.g., daily, weekly, yearly etc.) At a weekly frequency, the correlation
between S&P and the emerging markets returns is much stronger than for the lower annual
frequency.43 At the other extreme, consider the 10 year period from December 1999 at the
height of the dot com boom to December 2009 the MSCI emerging market index rose by
102% while the S&P fell by 57.5%, yielding annualised returns of 7.3% and −2.7% a huge
10 percentage points difference (see Appendix Table 6.L). There is likely to be negative
correlation for returns between S&P and emerging markets when held over long periods such
as decades. For ‘buy and hold’ investors, there may be substantial gains from diversification.
The main conclusion of this Section on emerging market equities can be summarised
as follows: First, over the period 1995-2015, US equity outperformed the emerging markets
as a whole with substantial variation across the BRICS. Second, to global investors in dollars,
China has given the least, while Russia’s returns hugely depend on the choice of base year.
Third, while the lowest returns to China fits in with prevailing view that high growth does
not generate high equity returns, the better performance of Shanghai versus the MSCI China
index may also be due to capital account restrictions on overseas investors in the mainland
market. Fourth, for India, returns to global investors has been slightly higher than real returns
to domestic investors.
Looking ahead, for global investors, those emerging markets with remaining capital
controls, and that are liberalising, are likely provide higher returns than the US and developed
markets. Finally, for investors with long horizons, the benefits from diversification can be
significant since over long holding periods, returns across emerging and developed markets
may be negatively correlated.
43
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For 2015, the adjusted R2 for weekly returns from a regression of MSCI-EM on S&P is 0.58, the intercept is
insignificant, as in Figure 6.h above, and the slope is 1.05 with a t-value of 8.39.
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DISSECTING INDIA’S STAGFLATION EPISODE
“Hopefully in the short run, we are all fed”
– This Author, 2007.

7.1

INDIA’S HIGH GROWTH PHASE

India’s boom and slowdown has been broadly dealt with as part of the emerging economies
in the previous Chapter. Here we document and analyse in more detail both its growth
performance and the responses of economists and policy makers to this growth. Since the
1991 liberalization, India’s economy has been growing fast, building on its competitive
strength of software exports. During the 2001 recession in the USA, India’s growth – which
had become closely aligned with that of the USA – slowed down in response. However,
from 2003 onwards, defying all expectations, India grew even more rapidly, by over 9% for
over three years in a row.1
The early years of this high growth were accompanied by low inflation both in the
Wholesale Price Index (WPI), the government’s preferred measure for analysis and policy
making, as well as the CPI. Let us look at GDP and inflation data for the ten years ending
2007/08. The comparison of the second five year period with that of the first five year period
is quite striking. Growth had risen by over 2 percentage points while the WPI, the policy
makers’ measure, had fallen slightly (see Table 7.A).
Table 7.A GDP Growth, Consumer Prices and Wholesale Prices Inflation
Average Values
Period

GDP Growth

CPI Inflation

WPI Inflation

1998-99 to 2002-03

5.6

6.3

5.9

2003-04 to 2007-08

8.8

5.0

5.5

Change

3.2

−1.3

−0.4

Source: HOSIE 2012, RBI
1
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Most economists who were following the Indian economy were euphoric that India’s
sustainable or potential GDP growth rate had risen hugely.2 A rise in growth without higher
inflation over five years is generally adequately long to capture long run effects. In fact the
rise in growth was accompanied by a small drop in inflation during this period. It somewhat
justified the consensus conclusion, arrived at in real time, that India’ s potential GDP growth
was much higher than earlier estimates. The general mood of infectious optimism and
business sentiment was very similar to that in USA in the late 1960s, where due to longest
expansion on record, the business cycle was pronounced dead.

7.1.1 The Widespread Nine Percent Euphoria
Policy makers, high level economists and various CEOs were very optimistic about India’s
potential GDP growth. The following quotes listed chronologically are a testimony to this
optimism. For the reader to appreciate the context in which these were made, the full quotes
are provided here, along with the cited source.
(1) In the coming decade or two, India –riding the wave of growth fundamentals such as
demographic transition, human capital accumulation, improved incentive structures,
diffusion of new technologies.. and an improved security environment – will be growing
at growth rates which can be above 10% per annum, i.e., double digit growth rates.”
Vijay Kelkar, “India on the Growth Turnpike”, 2004 Narayanan Oration, Australian
National University, Canberra.
(2) “Does high growth entail overheating? My categorical answer is no”. (Ashok Lahiri, Chief
Economic Advisor, 9th February 2007, Business Standard).
(3) “So look out for GDP growth above 9.4% to even begin thinking about an overheating
India” (Surjit Bhalla, When Will They Ever Learn?, 23rd June, 2007, Business Standard).
(4) The Finance Minister, P Chidambaram, who was replying to questions after delivering
the Annual Lakshman Kadirgamar Lecture here on Sunday, said “Aggregate efficiency
of both capital and labour and the 35% investment in proportion to the GDP ratio quite
easily translates to about 9% growth”. (12th November, 2007, live mint)
(5) The Prime Minister Manmohan Singh said the country’s economy is even now capable
of growing by 8-9%, the same rate as it did before the global financial meltdown set
in. “Since our savings rate is as high as 35%...if all work together, we can achieve a
growth rate of 8 to 9%, even if the world economy does not improve”, he said to joint
sitting of Parliament. (9th June, 2009, PTI/Reuters)
2
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(6) “There is no reason why we cannot achieve a 9% growth rate..With effective use of PPP,
we can achieve the desired level of growth” – Pranab Mukherjee, as Finance Minister,
21st August, 2011, Hindustan Times.
(7) “..And if that (uncertainties in policy-making) can be tackled by the government, it is
going to restart the process of 8–9 percent growth” – World Bank’s Chief Economist
for South Asia Region Kalpana Kochhar, 18th January, 2012.
(8) “We believe India has the potential to grow at rates between 8 or 9% for the next twenty
years and to do so in an inclusive manner” - Montek Singh Ahluwalia, Vice Chairman,
Planning Commission (19th May, 2012, Indian Express)
(9) “If some of the reforms are implemented at an early date and some of the negative
perceptions about the Indian economy and about India are overcome quickly, then India
can easily get to a 9 percent growth path again” - Adi Godrej (6th July, 2012, NDTV)
(10) “India could go beyond 9% if some of the reforms we recommend in the recent Bhagwati
and Panagariya book are adopted” in “Arvind Panagariya on Fixing India’s Economy”.
(26th July, 2013 interview by Sriram Balasubramanian in The Wall Street Journal)

One can easily put together more such quotes and other leading figures, but the
number has been deliberately capped at ten. Also in the quotes from both the (former) Prime
Minister and Finance Minster, note the underlying framework of the Harrod Domar Model
is arriving at the 9% value for potential GDP growth, with ICOR of 4, as in Section 1.3.1.
Further, various econometric estimates by RBI researchers, made in 2009, of India’s
potential GDP growth were all above 9% (Section 1.9).3
With regard to the first two quotes, made as early as 2007, that growth was not
accompanied by overheating, there were dissenting opinions. Although CPI was also
unusually low, it rose above 6% in 2005 and 2006 and in intra year 2007-08 was much
higher, partly due to global factors. This is clearly not a base effect. For readers not familiar
with this term, the well-known base effect refers to random shocks to the price level that get
reversed in the next period (year). As a result, inflation jumps when the price level jumps and
then falls in the subsequent year. Accordingly, a three year average is needed to smooth-out
these shocks, as used in Moorthy and Kolhar (2007) partly written as a rejoinder to some
of the optimistic views cited above. This measure of inflation indicated some overheating.
Basic and relevant macroeconomics of the EAPC (Expectations Augmented Phillips
Curve) discussed in Chapters 2 and 3 implied that the low inflation during high growth
phase was a temporary phenomenon. The alternative explanation provided here for the
subdued inflation during the high growth period is that it can and does take several years
before overheating shows up in a shifting Phillips curve. Further, specific features of
India’s economy, including controlled prices for petroleum products, transport prices, etc.,
contributing to delayed responses in the EAPC process. The overheating will (and did)
eventually catch up, and by early 2012 India was undergoing mild stagflation, i.e., falling
growth and rising inflation.
3
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7.2 THE WEAK GROWTH PHASE: POLICY PARALYSIS?
The following Figure 7.a plots growth over the ten year period ending March 2013. This
decadal period can be divided into three sub phases. First, the five year ‘Goldilocks phase’
up to 2007/08 when growth rose to very high levels while inflation remained low. This was
followed by the global financial crisis recession plus recovery phase. Growth dipped sharply
in early 2009 following the collapse of Lehman Brothers in September 2008, but then
recovered substantially to above 8% in the next two years. This recovery was due to massive
fiscal and monetary stimulus, but at this point, we should ignore the sources of growth and
look only at the aggregate outcomes.
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6.5% in 2011/2012, and further to 5.3% for first half of 2012/2013 (see Figure 7.a).
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Figure 7.a The Big Drop in Growth

Source: Handbook of Statistics on Indian Economy, GDP at Factor Cost.
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This weak growth was predominantly attributed to political factors. Due to
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Figure 7.a The Big Drop in Growth
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Figure 7.b The Collapse of Investment Projects
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Some of the drop in growth was undoubtedly due to these factors. However, in
explaining overall macroeconomic outcomes, the role of policy paralysis can be questioned.
Along with the drop in growth, there
was7.ca India’s
huge rise
in inflation which can be seen in
Figure
CPI Inflation
5
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Figure 7.c India’s CPI Inflation
Source: HOSIE, RBI. CPI measure for Industrial Workers (Industrial Worker). Inflation is measured
Source:
Handbook of Statistics on Indian economy, RBI. CPI (IW) stands for Consumer Price Index (Industrial
on an average basis, i.e., the percent change of the average CPI over the year.
Worker). Inflation is measured on an average basis, i.e., the percent change of the average CPI over the year.
4
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The well-known magazine, “The Economist”, also espoused this view in its lead article titled, “Losing its magic:
Politics is preventing India from fulfilling its vast economic potential” (The Economist, 2012).
A new series for consumer prices was introduced in January 2011, with the corresponding inflation rate from
January 2012. Inflation for the new CPI All India (Rural + Urban) has generally been 1 to 2 percentage points
lower than the CPI for Industrial Workers. However, this does not make much difference to our analysis.
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The summary data below indicate both the drop in growth and rise in inflation from
above Figures.
Average Values

April 2003 to March 2008

April 2008 to March 2013

Change

Growth

8.8

7.0

−1.8

CPI (IW)

5.0

10.1

5.1

WPI (not in above Figures)

5.5

7.6

2.1

What needs to be explained is the simultaneous drop in growth and the accompanying
rise in inflation, which can be called stagflation.6 This occurred in India and some other
emerging economies during 2012 and 2013. Brazil, in particular, has undergone fairly sense
stagflation. Its data are worth examining but that is beyond our scope. While the policy
paralysis view of the drop in growth may seem persuasive, it can by itself only explain the
‘stag’ but not the accompanying ‘flation’. The enormous rise in the CPI, the most relevant
inflation indicator, to above 10%, indicates stagflation.

7.2.1

Real Time Projections of Growth and Inflation

In macroeconomic projections, forecast of growth can easily go wrong and they often do.
During the boom years it was not possible to precisely forecast the global financial crisis
of September 2008 or how much growth would subsequently slowdown despite the fiscal
stimulus.7 But if the inflation forecast to accompany growth is based on sound analytical
foundations, then actual inflation should be lower than what was originally forecast if growth
turned out to be weaker. However, if we look in Table 7.B at the GDP and inflation forecasts
below made during this time, this was not the case.
In the Table 7.B for 2011-2012 actual growth was 6.2% compared to 8.4%.
Simultaneously, WPI inflation the important policy measure at that time turned out to be
7.7%, above the forecast of 6.7%, which we have computed as the rough average. Similarly,
for 2012-2013 growth turned out to be well below the 7.3% forecast while inflation was
again a percentage point lower than forecast. In short, the stagflation during those two years
was unanticipated.
Taken in isolation, the policy paralysis view and deteriorating investment climate
might explain the slowdown – much of the drop in GDP growth over 2012 and 2013, has
been due to a collapse of investment. However, a typical slowdown emanating solely from
weaker private investment and aggregate demand, should also have led to less inflation.
6

7
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It can be seen from the output based version of the EAPC between the periods D to E, URATE is rising and
aftOR is falling, although GDP growth is positive. This can be characterized as mild stagflation. Severe stagflation
entails rising or persisting high inflation and falling output, as occurred after the OPEC oil shock. The distinction
made between mild and severe stagflation is similar to that between absolute versus growth recession. However,
a drop from, say 9% to 5% growth with inflation rising can perhaps be labelled as severe stagflation.
The Chief Economist of IMF, Olivier Blanchard, two week before the global financial crisis had stated that the
greatest risk to the world economy was from rising oil prices.
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Table 7.F Disbursements from NREGA
Employment provided to
households (in crores)
Persondays per household
Expenditure (in Rs. Crores)
    Of which wages
Average Wage paid per
personday

2006-07

2007-08

2008-09

2009-10

2010-11

2.10

3.39

4.51

5.26

5.49

43

43

48

54

47

8823.35

15856.89

27250.10

37905.23

39377.27

66%

68%

67%

70%

68%

65

75

84

90

100

Source: nrega.nic.in

7.4 ‘EXOGENOUS’ ADMINISTERED FOOD PRICE HIKES?
In accordance with the supply shock view, many economists and others have attributed the
rise in inflation, especially in food prices, to exogenous hikes in the Minimum Support Price
(MSP) at which the government procures food grains or other food items from farmers.
The Central Government specifies the MSP taking into account the recommendations of the
Committee on Agricultural Costs and Prices (CACP), based on its input cost calculations.
Both the Economic Survey of the Government of India (2011) and a comprehensive study
of inflation by the RBI (Mohanty, 2010) have pointed to the hiking of MSPs as triggering
food inflation and thereby overall inflation.
The pricing of MSP is a little complicated. Over and above the Central Government
specified MSP there are State additions to the MSP. Politicians seeking votes have an
incentive to offer higher MSPs, and there is undoubtedly a political element to the setting of
MSPs. In Uttar Pradesh, the most populous state and particularly well known for its populist
policies, the MSP has been highest under former Chief Minister Mayawati. Thus populist
policies are often seen as the factor behind higher MSPs, which in turn are seen as the driver
of food inflation and thus overall inflation. A vociferous and prolific proponent of this view
concludes, on the basis of regressions for the CPI, that a 10% hike in the MSP leads to a 3
% rise in overall inflation.
However, the arguments and evidence supporting this view is weak. To begin with,
procurement prices are raised in response to rising wage and input costs. These rising costs,
similar to hikes in the minimum wage due to inflation, are part and parcel of the EAPC
process. During 2003-2007 when inflation stayed low, MSP hikes were minimal and were
raised sharply only after 2008.12
In his response to Bhalla (2012), the former Commissioner on Agricultural Costs
and Prices, Gulati (2012) pointed out that
12
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This has been stressed by Moorthy and Kolhar (2011), who have reproduced the Table from Mohanty (2010)
showing that higher MSPs from 2007/08 onwards have been correlated with higher WPIs.
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“The labour cost of production of most of the crops have escalated sharply in the last three
years, primarily led by labour costs. Labor costs for example have risen by 74% in the
second half of 2001 over the second half of 2008 at the all India level. Farmers in Andhra
Pradesh declared a crop holiday since paddy is no more remunerative and the area under
paddy fell from 4.8 Mha to 2Mha in 2011-12.”

More generally, what starts off as a demand driven process appears to be cost push
(Section 3.4.1). Statistical causality tests can be misleading since the change in MSP (the
discrete statistically exogenous ‘event’) immediately impacts market prices.13 By contrast,
the pass through from rising consumer prices via the IAPC into wage and input costs, and
then into the setting of MSPs is diffused, and distorted by politics. As a result the causality
tests may show that changes in MSP lead to general inflation and not vice-versa.
Further evidence against the view that food inflation is due to MSP hikes comes from
comparing food items that have a MSP and those that do not, during the stagflation period.
As the Table 7.G shows, prices for most commodities without MSP rose faster.
Table 7.G Grain and Other Food Items Price Rise During 2008-2012
Commodities with MSP

% Rise

Commodities without MSP

% Rise

Jowar

49

Bengal Gram Dal

65

Maize

43

Cumin Seeds

Ragi

88

Eggs

111

Bajra

13

Gur

58

Rice

29

Kabuli Channa

Wheat

32

Other Pulses

50

Unweighted Average

42

Unweighted Average

70

34

101

Source: See article by Manur (2012) based on agmark.com

This simple controlled comparison, although for a few commodities, suggests the
MSP view is invalid. As an auxiliary matter, protein intensive food items (e.g., eggs in the
above table) have risen faster than the others, the implications of which are analyzed in the
following Section.
In this connection, it is worth evaluating Bhalla’s view that MSP is the major
determinant of CPI(IW) inflation in India.14 In a follow-up article, Bhalla (2014) reports
the following result:
CPI(IW) = 5.075 + 0.32(Lagged Procurement Price Inflation)
with annual data for 1978-2004. He then uses it to predict inflation out of sample for 20052014 and finds the prediction error to be small. He concludes that, “the Indian inflation
13

14
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Statistical Granger Causality tests between variables X and Y try to ascertain from lagged values in regressions.
Specifically if Y is regressed on past values of Y and also past values of X, and the X values are significant, but
not the other way around, then X can be said to cause Y.
There have been many more proponents of the food supply shock and/or MSP view of India’s inflation; for brevity
only a few proponents have been cited here.
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model is a one variable, one trick pony”. Assuming the validity of the regression results,
the conclusion is still questionable. From 1947 to 1975, when there was no MSP policy, the
pony is missing. So, what explains inflation up to 1975? A proper explanation of inflation
cannot be based only on a variable that exists only in a certain economy for some period.
The standard macroeconomic variables (inflation expectations, money growth, interest rates,
fiscal deficits, unemployment etc, some of which he mentions) need to be analyzed since
they are always present in all economies in all periods.

7.5

A PROTEIN CENTRIC VIEW OF INDIA’S INFLATION

In Chapter 3, ‘Cost Push, Demand Pull, and Stagflation,’ the classical critique of the supply
shock view was outlined. A rise in the price of one item will push up its relative price but
not its absolute price or the price level. To briefly recap the argument of Milton Friedman,
a supply shock that raises the price for a large item with inelastic demand will lead to less
spending on other items, whose prices will thus fall (Section 4.2). The overall price level, as
a first approximation, will not rise.15 More generally, supply shocks are intrinsically random.
Since they are both positive and negative supply shocks due to good and bad weather
respectively, they should cancel out, with no impact on average.
Macroeconomic thinking about inflation in India predominantly stresses supply side
factors. While food supply and other shocks lead to a rise in the price level and thereby a
one-time rise in inflation, whether they can cause inflation, which is a sustained rise in prices,
is doubtful. During the famous onion crisis in India, the CPI jumped from 366 in November
1997 to 438 in November 1998 with a corresponding y-o-y inflation rate of 19.7% for that
month. For November 1999, the CPI was 438 and the inflation rate was zero, a dramatic
example of the ‘base effect’, a term widely used in India.
However, if agricultural output continues to fall or grow slowly, then food prices
can rise every period. The view that supply shocks have been the source of India’s inflation
had been repeatedly espoused by former RBI Deputy Governor Dr. Subir Gokarn since
an inaugural Address, “The Price of Protein” (2010). Various RBI publications had been
reporting and examining the contribution of protein and sub-protein items (meat, fish, eggs,
pulses and also milk) to inflation. The press would also report these data quite often.
According to the former Deputy Governor, as real incomes have been growing
rapidly, consumers were upscaling to protein items at the expense of cheaper carbohydrates -mostly rice and wheat. In this process food grains get diverted away from direct consumption
to feeding livestock for meat. At the same time, overall agricultural production had not kept
pace with the rest of the economy. For the five years ending 2010, agriculture grew by 3.1%,
while the rest of the economy grew much faster. The result of growing demand and slowing
supply has been a double whammy for food prices, and indirectly protein prices.
15

Vivek Moorthy.indb 168

Building on this logic, Moorthy and Kolhar (Rising Food Prices and India’s Monetary Policy, 2011) develop a model
of two items (food and non-food) and two consumers (rich and poor) to simulate and explain inflation dynamics
as measured by different price indices. This whole section relies upon (Moorthy, 2012).
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subdued economic environment.17 Further data on capacity utilization from the UBICUS
(Under Books Industrial Capacity Utilization Survey) reveal a slowdown. For the fiscal
years 2010-11, 2011-12 and 2012-13, the capacity utilization rates were 77.1%, 76.8% and
74.5% respectively. In the economics textbooks, macroeconomic analysis of stagflation has
generally failed to analyze data on sales and profits. These connections can and should be
systematically examined with the large amount of available data.

7.8

POLICY CONCLUSIONS: A POSTSCRIPT

This book has analysed two episodes of stagflation – USA and India, based on the Expected
Augmented Phillips Curve. There are remarkable similarities between the high employment
aspirations of the US in the late 1960s and the high growth aspirations of Indian policy
makers in recent years, and subsequent economic outcomes. In his foreword to the Economic
Report of the President, in January 1969, from which the real-time Phillips curve figure was
taken (Section 2.3), then US President Lyndon Johnson stated,
“I regard achievement of full potential of our resources—physical, human and otherwise – to
be the highest purpose of the governmental policies, next to the protection of rights regarded
as inalienable. We have begun to progress towards these new aspirations. But we have
only begun. And because we are so far to go many of us are impatient….Our economy will
not rest on the laurels of the 1960s….the nation will remain on the march”.

The mistakes and outcomes of that period in USA have been covered in Chapters 2
through 5. Similar impatience has been, and still is, a hall mark of the high growth aspirations
of India’s policy makers. The emphasis on growth targets has its roots in the orthodox
development economics of the 1950s and associated growth formulae and five year Plans.
Although policies have become free-market oriented, the emphasis of growth targets is still
very much there. To conclude with one last citation, about the 9% growth euphoria (Section
7.1.1), from India’s former Prime Minister Manmohan Singh, himself an economist,
“It is my expectation that we will return to a 9 percent growth path in 2011-12. I am confident
that the strong fundamentals of the Indian economy will enable us to achieve our objective
of double digit growth in the coming years”. (The Hindu, 2010)

Similar mistakes to that in USA, in the late 1960s and beyond, were made in India
during 2004 through 2013, although on a much lesser scale. The noted equity analyst and
writer Ruchir Sharma (2016) and many others concluded that the high food inflation during
2008-2013 led to the sweeping defeat of the Congress Party in May 2014. This in turn led
to perhaps irrevocable changes in India’s social fabric. Those economists who espoused a
supply shock view of inflation should reflect on their contributions to these changes.
The main economic lesson from this period is that aiming too high only raises
inflation without higher growth. Going by recent statements of some policy makers, it seems
that they have not adequately absorbed this message.
17
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“The biggest one has been the employee cost which has risen by a whopping 88% in the last 16 quarters. (Kanth,
2013)
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money would be laundered into white using the Jan Dhan accounts (Roshan, 16 November
2016). In all policy matters, economists with a valid real time track record should be taken
more seriously, and vice versa.
To use the term black money precisely, we should use it, strictly speaking, only to
mean untaxed wealth that is held in the form of cash, whether it is strictly hoarded or later
used for unrecorded transactions. A note by itself is neither black nor white. But it can be
used to transact black or white payments that generate corresponding black or white income,
and that can in turn be used as a store of black or white wealth. Further as a note circulates,
it ends up being used for both white and black transactions.17
We will use the terms black income or black wealth when they can be precisely used.
Despite the misnomer and multiple meanings, we still need to use the term black money
to cite and discuss what others are saying. The term underground or shadow or parallel or
informal economy is used by many economists and analysts to define the untaxed or black
economy. We will also use the term unrecorded and recorded (or registered) economies or
sectors and income, for GDP and tax projections. These are precise terms.

8.4

FAILURE TO CATCH MOST ‘BLACK MONEY’

The immediate phase can be defined as November 8−December 30 when the scheme was
on. The main focus of the public during this ‘immediate phase’ was on how much of the
Rs 15.44 trillion of DMC gets deposited in the banks. If there was one metric or scorecard
by which the success or failure of the scheme was being judged by the public and media, it
was how much of DMC was ‘coming in’ to the banks.
More coming in implied a greater failure of the scheme, certainly in the immediate
phase. This is because those holding black money, in order to avoid investigations, taxes,
and possible arrest, would not have deposited it. It would make sense to just destroy it. If
more DMC came in, either there was not much black money, or most of the black money
was somehow laundered and converted into white.
The cumulative amount of DMC reported as deposited on the respective dates was
as follows:
Date
Amount (Rs Trillion)

18 Nov

27 Nov

6 Dec

10 December

5.44

8.44

11.55

12.44

Source: As announced or reported by RBI

17
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P. K. Chakraborty, who was critical of demonetization proposals as RBI Deputy Governor, also made some of
these points in an interview within two weeks of the ban. As of early January 2017, he was the only ex RBI official
who had openly criticized the demonetization scheme. (The Hindu, 2016). Earlier, as RBI Deputy Governor, he
was sidelined for criticizing the lax monetary policy of then Governor Subbarao.
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After 10th December, RBI stopped reporting the amount deposited! But based on
other data from RBI, it was estimated by Bloomberg analysts that almost 97% of DMC had
come in by late December. Following the rush of deposits in the first week, on November
16th the Government lowered the limit for tax scrutiny of deposits from Rs 10 lakhs to
Rs 2.5 lakhs. Further, it stipulated that those depositing be marked with indelible ink
to prevent multiple exchanges! On November 28th, it also declared a small partial tax
amnesty. This was followed by the PMGKY scheme, starting December 17th 2016, with
various incentives and opportunities for last minutes conversions of black into white. The
Chronology has full details.
Clearly, large number of poor (Jan Dhan) accounts holders, had accepted deposits in
their name, most likely in return for some commission. In fact, the Prime Minister’s warning
in late November, to imprison those who allowed their accounts to be misused to launder
black money, was a tacit admission that the scheme was being successfully gamed. The
statement by Finance Ministry official (Dec 17th Chronology) that RBI was double counting
indicated anxiety that close to the whole amount, or even more, might come in than the
DMC amount. If almost all came in, it implied that close to no black money was caught. If
more than Rs 15.44 trillion comes in, that would be even worse. It would imply that RBI
had accepted counterfeit notes, messing up at some stages in the process of withdrawing,
counting and replacing the DMC.
As of mid-March 2017, RBI had not reported how much money had come in
(Addendum Chronology). Thus, both the data and subsequent decisions and statements by
RBI and other officials indicate a huge failure.

8.4.1

Complications due to Counterfeiting

The possibility of counterfeit notes being returned or brought in at some stage of the
process complicated both the situation and its analysis. According to RBI data, the number
of counterfeit notes which it detects, when brought into the banks, are a small proportion in
volume and value terms of the total currency in circulation. Based on RBI’s Table 8 in its
Chapter on Currency Management in its Annual Report for 2016, this works out to 0.070
basis points in volume terms (share of fake notes to total notes issued) and 0.1856 basis
points in value terms. The ratio in value terms is not reported by RBI, but it can be calculated
as we have done. Although two and a half times more in value terms than volume terms, since
counterfeiting is taking place more for higher denominations, this is still a miniscule share.18
The extremely low share of counterfeit notes has led many of the critics of the
scheme to argue that counterfeiting was not a valid reason to demonetize. But the magnitude
of the counterfeiting problem is not clear cut. The footnote to this above cited RBI Table
states the proportion of Fake Indian Currency Notes detected does not include “counterfeit
notes seized by the police or other enforcement agencies” . These seizures may be large. In
18
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One hundred basis points is one hundredth of one percent, i.e., 0.01%. Many other sources have reported this
as 0.002%, which is the same as ours, after rounding off, but harder to comprehend.
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something for silver”. Despite the concerns voiced by the US Treasury about the monetary
impact of this program, Pittman finally got his way. The Silver Purchase Act of June 1934
sharply drove up the price of silver.
The rising price of silver, equivalent to a stronger exchange rate for China, since
most countries were on gold, reduced China’s exports of goods. This by itself should not
have had a very adverse impact. But silver was shipped abroad to benefit from the rising
price, thereby reducing the stock of monetary silver in China.38
According to Milton Friedman and Anna Schwartz in their pioneering A Monetary
History of the United States, this was a huge negative monetary shock for China, which
pushed it into deflation. Partly due to deflation, China abandoned silver for a paper currency in
1934, officially announced in 1935. This paper currency paved the way for the hyperinflation
under the Kuo Ming Tang regime from 1937 to 1949, the year when its head Generalissmo
Chiang Kai-Shek fled to Taiwan, following which Communist rule under Mao Ze Dong was
established. Whatever the negative impact of other Communist polices, they kept inflation
in check. China emerged from Communist economic policy in 1979.39

8.10

FREE BANKING VERSUS INDEPENDENT CENTRAL BANKS

The history of the changing inscription on rupee notes leads to the increasingly important
topic of what is called free banking. To begin with, it should be noted that China privately
pioneered the use of paper money called jiaozi around the 10th century. It was introduced by
private merchants to replace the bulky metallic money in use.40 However, due to counterfeiting
within a hundred years, the Government took over the role of issuing and printing the jiaozi,
and banned its private issuance.
Over the centuries since then, across the world, note issuance has generally been a
monopoly of the government. Central banks which took over the function of note issue from
the government were generally formed much later. Many of them are not even a century old.
The world’s leading central bank at present, the Federal Reserve was founded in 1913. The
Reserve Bank of India was founded in 1935.
People generally take for granted the powers of the central bank (or the government)
to issue fiat money and accept its authority. In this free market era, most activities from
steel to airlines to hospitals and even banking are private, and there would be protest if they
38
39

40
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China’s net silver exports averaged Ch$ 3,165 thousand during January to May 1934. It rose about tenfold to an
average of Ch$ 34,872 thousand during June to December 1934, as per data from Chang (1983).
To cite from Friedman and Schwartz (1963), “Under pressure of the needs of war and then revolution, China
probable would in any event have departed from silver, resorted to paper money issues, and have succumbed
to hyperinflation. But there can be little doubt that the effects of US silver policy on China’s monetary structure
increased the likelihood of those events and speeded up their occurrence”. In subsequent articles, Friedman
further explored the counter factual theme that if China had switched to gold, it could have avoided the deep
distress due to hyperinflation. Thereby, the hostility of the people towards the regime of Chiang Kai Shek may
not have developed, and China just might not have gone communist. It is an unnoticed irony, that while Keynes
in 1913 recommended China be brought onto gold (footnote 37), America’s first Keynesian President, twenty
years later, pushed it away from silver towards a paper currency.
This great contribution of China to civilisation may not have been entirely indigenous (People’s Daily, 2000).

6/7/2017 1:20:05 PM

Analyzing India’s Demonetization

211

were nationalised or run solely by government. The exception to this is currency issue, a
monopoly privilege, of central banks, by and large unquestioned. Further with fiat money,
central banks have full power to set interest rates, unlike under the gold standard, under
which their decisions were somewhat constrained by the need to keep gold reserves.
This blind faith in, and acceptance of, the monopoly powers of the central bank
changed, after the global financial crisis of September 2008, and the collapse of Lehman
Brothers. Since then, there has been increasing criticism of the US Federal Reserve and
other central banks too. Senators Ron Paul and his son Rand Paul called for the abolition
of the Fed. Many others in the US Congress called for a considerable dilution of its powers
and for the Fed to be audited.41In late November 2016, then US President elect Trump had
a meeting with John Allison, a former CEO of BB & T, a North Carolina based bank, who
was knownto be in favour of abolishing the Fed and returning to the gold standard.
There has been a resurgence of interest in the theory and practice of free banking.
Free banking took place mostly in Scotland between 1716 and 1844 and in England in the
early nineteenth century. Free banking ended in both places with Peel’s Bank Act of 1844
that consolidated the supremacy of the Bank of England. 42
In Section 8.6.1 the emergence of bitcoin, the best performing asset in 2016, was
discussed. Based on their personal experience, people nowadays may tend to equate free
banking with bitcoin and thereby digital payments. However the issue of free banking versus
independent central banks should not be mixed up with that of cash based versus digital
payments systems. A matrix is needed to categorize and then analyse the options.
Mode of Payment

Free Banking

Private Currency

Monopoly Issue

Official Currency

Physical

Example: Bank of Hindostan Notes Central Bank Notes and Coins
(1770-1832)

Digital etc.

Bitcoins, Ethereum

All Banking Channel payments, including
Cheques, and Electronic Payments, Mobile
Wallets etc. in Official Currency.

Costs and Benefits of Physical versus Digital Payments
Much of the debate in India over going cashless has been about the costs and benefits of cash
versus digital payments. These costs and benefits vary with the state of digital development
of the economy, the specific types of transaction, preferences of the individual and various
41
42
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There is a long history of attempts to audit the Fed, but these have not succeeded to date (Binder, 2016). Ron
Paul’s (2009) book was titled End the Fed.
Scotland’s free banking experience is discussed in depth by White (1992), according to whom, it went off smoothly.
America also had a short period of free banking. However, there is very little information about, let alone analysis
of India’s free banking era, barring the discussion of Shaikh and Srinivasan (2001) in their pictorial history of
India’s currency notes. During the 1970s stagflation, Hayek’s (1976) views on The Denationalization of Money,
in which he first formally discussed free banking, began to attract interest.
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other factors. Cash may or may not be more convenient, and the transaction fees of digital
payments may or may not be large.43
The real major benefit of physical currency, has less to do with convenience. Rather,
it is a libertarian bulwark against taxes and other encroachments upon people’s wealth and
their privacy. Specifically, it is relatively free from potential restrictions on bank deposits
and lower interest rates on official money. Since the 2008 crisis, many central banks have
been paying negative interest on reserves to stimulate the economy. However the interest rate
on cash, a physical asset outside the control of the Government barring legal changes such
as demonetization, cannot be lowered below zero. This partly explains why technologically
advanced and safe Japan has such a high cash/GDP ratio of close to 20%. Years of near zero
rates have made the Japanese wary of leaving their savings in the banking system.
How Best to Maintain the Inverted Pyramid of Trust?
Leaving aside issues of transaction fees and even taxes, this sub-section discusses the pros
and cons of free banking versus independent central banks, as alternative ways to maintain
stable prices and to maintain trust in the currency and payments system.
Few people realize the staggering importance of the ‘inverted pyramid of trust’ in
whatever is used as money for our daily lives, and indeed needed for our survival. Having
evolved from hunting and subsistence and primitive barter to a highly specialized division
of labour based on monetary exchange, if the payments system collapses, many people could
die of hunger in a few days or weeks. That trust, whether in pieces of paper, or book keeping
entries in banks, or digital entries somewhere, is based on a sound monetary system.44 The
current fiat money system is based on a huge amount of total money resting upon a small
amount of non-metallic bank reserves, just book keeping entries. Hence it can be called an
inverted pyramid of trust, which is inherently unstable or fragile.45
This author is sympathetic to the goal of using private currency to end government
monopoly, and even to calls to go back to the gold standard, to keep the money supply out
of the clutches of central bankers, or even worse, politicians. However, I am sceptical about
the feasibility of either option. Historically, monopoly of note issue evolved after periods
of free banking, and paper currency came to replace the gold standard which broke down
because of its of its inflexibility. The three greatest macroeconomists of the twentieth century,
Keynes, Fisher and Friedman all were in favour of managed money and a flexible exchange
rate to ensure stable prices, instead of the gold standard.
43

44

45
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When digital development is limited (low Internet penetration, limited availability of electricity and unpredictable
shutdowns as in India), cash is vastly superior. Further, cash has overall lower transactions costs than digital
payments, since the cost of issuing currency, borne by the Government, is a one-time charge, unlike digital
transactions in which there is a charge for every transaction, recouped in the price of the product. These charges
are high in emerging economies, relative to developed economies, where digital volumes are high and hence
merchant fees are negligible.
The Depression involved runs on banks leading to a one third drop in US money supply. First analysed by
Friedman (1979), this 1930s episode is summarized in The Anatomy of Crisis in Chapter 3 of, Free to Choose
(1979).
In 2016, for USA, on a monetary base of $4.5 trillion, broad money supply or M2 was $ 80.9 trillion, a ratio of
about 18. The monetary base itself had expanded hugely from about $1 trillion before the 2008 financial crisis
due to quantitative easing. In India in March 2015 M3 was Rs 116.54 trillion and Bank Reserves were Rs 5.01
trillion, a ratio of about 23.5.
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In a classic article, Should There be an Independent Central Bank, Friedman (1962)
analysed the inflation bias inherent in a paper money economy. The problem of inflation bias
is evident from comparing the price level under the gold standard versus post war period.
Between 1776 and 1913, despite huge swings, the price level in UK was the same as in
1776, about a 150 year period. This was truly remarkable. By comparison, between 1960
and 2000 the price level in UK was about 13 times higher. Even in Germany, known for its
inflation control, under fiat money, the price level rose 2.7 times between 1960 and 2000.
Inflation bias arises when politicians, who have short term horizons and wish to
get elected or re-elected, have control over money supply.46 Friedman’s view was that
it was equally dangerous to let unelected central bankers make the decision. Instead he
recommended a money growth rule, legally enacted, to ensure sound monetary policy and
to keep inflation in check.
As it turned out, when the Federal Reserve implemented a money growth rule in
the early 1980s, it failed. Since then central banks have been experimenting with alternate
formulae to guide monetary policy – such as a nominal GNP growth rule, a (direct) inflation
targeting rule, and the Taylor rule. Yet as Fed Chairman Paul Volcker who switched away
from money growth targeting and successfully killed inflation (Section 3.9.1) repeatedly
stated, there is no rule or formula that can work in a complex, changing economy.
Does that mean we are back to square one and monetary policy should be left to the
discretion of central bankers or, worse still, the politicians who appoint them? A huge amount
has been written on central bank autonomy and independence and inflation since the 1980s,
building on Friedman’s pioneering work. However there is neither consensus nor clarity in
the literature. Nor have there been clear changes in economic policy, apart from central banks
moving to inflation targeting, which in turn was abandoned after the 2008 financial crisis.
In India, there is a perennial spate of articles on the need for more RBI autonomy, and RBI
Governors make similar statements. Nothing has resulted from all this talk.
According to this author, the broad sweep of history suggests that there is no option
but to make do with central banks. Free banking is not a viable option.47 Free markets work
well for physical products like food and steel. For an intangible product like trust, where
private players will try to game the system and herding effects can arise, there is no sound
alternative to a central bank. To extend Adam Smith’s famous metaphor of the benefits of
the invisible hand, if one baker supplies bad bread, the consumer can switch to another
baker. But if one private bank performs poorly and becomes insolvent leading to a run on
the bank, the bankrupt depositors may not have any deposits left to switch to another bank.
Winston Churchill said that democracy is the worst form of government, except for
all the others. To paraphrase that statement, in my view, an independent central bank is the
worst possible arrangement, except for all the others.
46
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The benefit of an independent central bank can be deduced from the Macroeconomic Welfare Function (MEW)
in Section 2.7.1. This sub section draws heavily on Chapter 3, Central Bank Independence and Inflation Bias, in
Financial Macroeconomics: A Policy Rate Approach, underway (see Schematic).
The scope for Bitcoin to develop was discussed in Section 8.5. Bitcoin, as a share of US money supply, was
only about 6 basis points in 2015, and is very unlikely to supplant the global reserve currency, the US dollar.
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What needs to be analysed is why central banks have failed and how best to make
them perform better. In his memoirs, “Who Moved My Interest Rate?”, the former RBI
Governor Subbarao (2016) argued that his performance was hampered by lack of autonomy
from the Finance Ministry. In a long book review titled” Selective Memoirs: RBI has Far
More Autonomy than Scrutiny” published shortly afterwards, I analysed Subbarao’s interest
rate decisions in depth, and concluded they were largely due to poor judgment.
This review then went on to examine episodes of policy under three central bank
heads: Burns (USA 1970-1978) Tombini (Brazil 2010-2015) and Rajan (India 2013-2016).
It also briefly discussed the case of Greenspan (1987-2006), most responsible for the 2008
financial crisis, who was given three reappointments. In each case, there was clear evidence
that they compromised under pressure. Arthur Burns changed his views on the efficacy of
wage price controls to cure inflation after he became Chairman of the Federal Reserve in
1970 (Section 5.5, footnote 12). There is substantial evidence about how Burns pursued an
easy money policy to get reappointed in 1974 by then US President Nixon. With regard to
India, far more recently, shortly after a renowned Member of Parliament’s letter to the Prime
Minister in September 2015 criticizing the RBI Governor Rajan was publicized,
“the RBI cut rates by 50 basis points on 29 September 2015, although the market was not
even sure of a 25 basis point cut at the time, in light of the inflation target” (Moorthy 2016).

Based on those episodes and related evidence based on the obvious conflict of
interest, I concluded that, to ensure sound monetary policy,
“…it is best to give the Governor a single, non renewable, non dismissable term…That
is the most important change to the RBI that is called for. The suggestion applies to other
central bank heads too.” (Moorthy, 2016)

A few weeks later, the decision taken by RBI on 8th November at its Board meeting to
demonetize the bulk of the currency was of vastly greater consequence than interest changes.
The consequences of the decision made on that evening will play out in the months and
years to come. Let it be left it as a question to the reader: If such a rule had been enacted
into the RBI Act or the Indian Constitution, would the demonetization have taken place?
In my opinion, it is not enough to have ethical and tough minded central bankers
who are willing to stand upto such pressures. Even if there are such individuals, a rarity
these days, they can always be replaced.
This conclusion about the appointment rule for central bankers may well be a
no brainer.48 It also applies to many other regulatory and other positions. The question
still arises as to why so many renowned monetary economists, despite writing a huge
amount on central bank independence and working out the algebra of various monetary
policy rules, have not explicitly come to this conclusion. Nor have they attempted policy
48
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This appointment rule may need to be modified to replace the central bank head under extenuating circumstances
(medical conditions, financial malpractices, criminal and other specified offences). However, procedures for such
a move would need to be properly devised, as for impeachment, to ensure that it is not misused.
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initiatives to enact requisite legal rules. Neither have the ex-RBI Governors in India, who
based on their experience, should be acutely aware of the need for sound appointment rules.
An exception was the monetary economist P.R. Brahmananda who tabled a resolution in
1990, suggesting amendments to the RBI Act to increase its powers. However, he had also
advocated FULLMANGAL (Five percent Upper Linear Limit on Money’s Annual Growth as
per Law!) along the lines of Milton Friedman, without analysing the inconsistency between
legal and formulaic rules. This inconsistency has been examined by this author in a review
of Brahmananda's writings (Moorthy, 1997).
It should be noted that, shortly after US President Trump's victory, a New York
Times article stated,
"He also could work with Congress on new constraints, including some form of an old
idea on the right that a formula should dictate the Fed's movements of interest rates"
(Appelbaum, 2016).

The reference must be to the well-known Taylor rule or formula. To summarize,
while well devised legal and appointment related rules strengthen the central bank's autonomy,
formulaic rules reduce it.
Postscript: "Nowhere do conservative notions consider themselves more in place
than in currency; yet nowhere is the need for innovation more urgent."
– John Maynard Keynes, Preface to a Tract on Monetary Reform, 1923
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Table 8.E Chronology of Major Events pertaining to Note Ban
Nov 8

Nov
Nov
Nov
Nov

10
14
15
16

Nov 17
Nov 18
Nov 27
Nov 28
Dec 6
Dec 7
Dec 13
Dec 15
Dec 16

Dec 17

Dec 19
Dec 21
Dec 29
Dec 31

Jan 18
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Exchange restriction of Rs 4,000 on demonetized Rs 500 and Rs 1,000 notes.
Limit on withdrawal from bank accounts: Rs 10,000 per day and Rs 20,000 per week.
Deposits into an account: No limit, but deposits over Rs 10 lakhs to be reported to tax department.
Withdrawal from ATMs: Rs 2,000 per day.
Banks open after being closed on November 9.
RBI prohibits deposit and exchange of banned old notes into district credit cooperative banks.
Restriction of Rs 50,000 for deposits into Jan Dhan accounts.
Those exchanging old notes marked with indelible ink to avoid multiple daily exchanges.
If combined cash deposits exceed Rs 2.5 lakh, PAN required. The earlier threshold was Rs 10 lakhs.
Withdrawal limit raised to Rs 25,000 per week and other concessions for farmers.
Government warns that misuse of bank accounts will lead to prosecution.
RBI governor Urjit Patel justifies demonetization; says the new notes are difficult to counterfeit.
Tax amnesty announced for unreported cash. Government will charge 50% in taxes.
“The entire demonetized notes to come back to the banking system, so that the tax authority can
trace the transactions and tax black money hoarders”, Hasmukh Adhia, Revenue Secretary.
The repo rate left unchanged at RBI’s Monetary Policy Meeting. The Chief Economic Adviser,
Arvind Subramanian called it a “bold and brilliant move”.
“Banks have distributed Rs 4.61 trillion of notes through branches and ATMs between November
10 and December 10”, R Gandhi, RBI Deputy Governor.
“In the figures RBI announced, there are a lot of areas where we feel there could be double counting.
We have identified those and requested RBI and banks to double-check,” Shaktikanta Das, Economic
Affairs Secretary.
Old notes deposited into accounts of political parties (not in individual accounts) exempted from tax.
Those declaring under PMGKY (Pradhan Mantri Garib Kalyan Yojna) shall be levied a charge
of 50% which breaks down as 30% tax, 33% surcharge and 10% penalty. In addition, 25% of the
amount declared will go into non-interest bearing PM Garib Kalyan Deposit Scheme for four years.
Supreme Court declines to give immediate relief on any of the demonetization measures but in
response to 90 petitions filed against it, refers 9 queries to a Constitutional Bench. Two of those
below are:
(a) Whether it violates Section 26(2) and various other Sections of RBI Act 1934.
(b) Whether it contravenes Article 300(A) of the Constitution on right to private property.
RBI replies to a Right to Information (RTI) Act that it had Rs 4.94 trillion in new Rs 2000 bank
notes ready as of November 8, 2016.
New currency issued was Rs 5.297 trillion was mostly in Rs 2000 notes.
Ordinance cleared by Cabinet allowing RBI’s currency liability to be extinguished by the value of
the extinguished notes.
Prime Minister in his New Year speech announces 4% interest relief for home loans upto Rs 9 lakhs,
no interest on loans taken for rabi crops for 60 days, 8% interest rate on ten year deposits for senior
citizens upto Rs 7.5 lakhs and Rs 2 cr. Credit guarantee for small traders etc. Also, 8% interest for
seniors on 10 year deposits.
Addendum
RBI Governor tells parliamentary panel, (i) Rs 9.2 trillion was put into circulation after 8 November
but did not provide figures for how much demonetized currency was back. RBI’s statement reportedly
said that figures would need to be reconciled with physical cash balances to eliminate accounting
errors, possible double counting etc. before disclosing amount, (ii) The discussion about the scheme
started in May 2016 and the printing of Rs 2000 notes began in August-September 2016.
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