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Explanatory notes
The following symbols are used in tables in the Review:
… Three dots indicate that data are not available or are not separately reported.
(–) A dash indicates that the amount is nil or negligible.
 A blank space in a table means that the item in question is not applicable.
(-) A minus sign indicates a deficit or decrease, unless otherwise specified.
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Macroeconomics  
for development:
from “financierism”  

to “productivism”

Ricardo Ffrench-Davis

C ontrary to the belief that the region has found its way to an 

efficient macroeconomic policy, this paper argues that macroeconomic 

failures have been partly responsible for its disappointing economic and 

social performance in recent decades. Producers of gdp have had to cope 

with extremely unstable demand, exchange rates and access to financing, 

which have discouraged productivity and investment. Financial capital 

flows have been a determinant of this macroeconomic instability. This 

paper examines their intrinsically procyclical behaviour and concludes that 

an environment friendly to production development requires countercyclical 

regulation of financial flows. It describes how regulation of aggregate 

demand needs to be reconciled with the evolution of potential gdp, the 

real exchange rate with the current account, and financial flows with a 

far-reaching reform of the capital market reforms, away from “financierism” 

and towards “productivism”.
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The countries of Latin America have introduced deep 
economic reforms in the context of  what came to 
be known as the Washington Consensus, including 
far-reaching trade and financial liberalization, 
privatization and a new fiscal discipline, in the belief  
that this would be enough to ensure stability, economic 
growth and increased well-being. The reality is that 
price stability has been achieved (inflation generally 
under control) over the past two decades, but with 
low average gross domestic product (gdp) growth 
and a high degree of  instability in the real economy, 
i.e., in output and employment.

It is often argued that the region has learned to 
cope effectively with the macroeconomic challenge 
and that its failures are microeconomic. However, the 
fact is that production and employment have been 
affected by large cyclical swings in economic activity, 
overall demand, credit access and exchange rates. 
These are key macroeconomic variables, forming 
the environment in which producers of goods and 
services operate. This article will analyse how the 
volatility of  these macroeconomic variables has 
discouraged capital formation, employment and actual 
productivity. Financial capital flows have played a 
central role here.

Notwithstanding the diversity of  the Latin 
American countries, the direction of fluctuations in 
economic activity, aggregate demand, real exchange 
rates, saving rates, investment and capital flows have 
coincided to a great extent. The synchronicity is 
particularly marked among the majority of large and 
medium-sized countries, with less-developed countries 
showing substantial differences.

The macroeconomic environment is mainly 
the outcome of  the effects and interrelationships 
of  fiscal, monetary and exchange-rate policies, 
domestic capital markets and the capital account. 
In turn, this environment influences the speed and 

stability of  economic growth and the distribution 
of its benefits, chiefly through its effects on capital 
formation and employment. Contrary to what 
tends to be implied by the traditionally very high 
degree of compartmentalization between micro- and 
macroeconomic analyses, the fact is that poverty 
reduction efforts, the degree of equity in a society 
and economic growth are strongly affected by the 
quality of the macroeconomic environment.

The emergence of the global crisis, for all its severe 
recessionary and regressive effects, has had a salutary 
result insofar as it has buttressed arguments for the 
central importance of macroeconomic policymaking 
styles and the need to consider ways of correcting 
current practices (see, for example, Blanchard, 
Dell’Ariccia and Mauro, 2010). This is essential in 
a development strategy designed to achieve growth 
with equity.

The core argument of this article is that there 
is a need to move from the strong “financierist” 
and “short-termist” bias that prevails at present to 
an approach that explicitly prioritizes productive 
development and its effects on equity. This requires an 
integrated approach incorporating the interrelationships 
between the micro- and macroeconomy and taking 
account of the implications of profound structural 
heterogeneity in national markets and the intrinsically 
procyclical nature of  international financial flows. 
One aspect of  this is that the instabilities referred to 
have very different effects on large and small firms, 
on investment and consumption, and on skilled and 
unskilled workers. The gradualism of policies and 
the quality of coordination between their monetary, 
exchange-rate, financial and fiscal aspects, for example, 
make a great difference to economic growth and its 
distributional effects, and particularly the quality 
of  employment.

Interrelationships encompass static and dynamic 
effects. An example of the former are the effects on the 
utilization rate of the productive capacity of labour 
and capital. Fluctuations in this rate have repeatedly 
opened up large gaps between installed capacity or 
potential gdp and the gdp actually generated. These 
gaps, and the volatility of variables such as the real 
exchange rate, have had far-reaching dynamic effects 
on, for example, the investment ratio and its influence 

  I have written a number of texts on macroeconomic policy styles 
in emerging economies since an article published in cepal Review 
No. 60 (1996). The subject is explored further in Ffrench-Davis 
(2006) and (2008), plus versions produced for different events and 
publications. Here I try to summarize what I have learned about 
the subject. I am grateful for the assistance of Rodrigo Heresi 
and Felipe Labrín.

I
introduction
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on the trend of development; the amount of value 
added to exports and their interrelationship with other 
components of gdp; innovation; the development of 
small and medium-sized enterprises; and formality 
or lack of it in the labour market. Macroeconomic 
policymaking styles have a considerable influence on 
all these variables and have been a crucial factor in 
the very modest 3.2% annual growth rate of regional 
gdp between 1990 and 2008.1

Consequently, while safeguarding the progress 
made with inflation control and fiscal discipline, 
there is a need to progress towards the creation of  a 
macroeconomic environment that is more “friendly” 
to the different agents generating gdp. Section II 
summarizes the achievements and failures of  the 
countries of  Latin America as a group since 1990. 
The variables on which the analysis is focused exhibit 
effects that to a great degree are common to the 
majority of  the population, despite the manifest 
differences between countries. Successes with inflation 
control, fiscal discipline and export dynamism are 
highlighted. There follows an exposition of  how 
these successes have been accompanied by weak 
economic growth and very low levels of  capital 
formation. Section III documents the great instability 
of aggregate demand and exchange rates with which 
the different agents have had to cope and the way this 
has been associated with recurrent external shocks 

1  Ffrench-Davis (2006) examines the reforms and their effects. 
See also idb (1997), World Bank (1997), eclac (1998 and 2000), 
Williamson (2003), World Bank (2005, in an interesting self-critical 
reaction), Rodrik (2006) and Ocampo (2008).

in financial capital flows and, more recently, to the 
terms of trade as well.

Section IV examines the characteristics of financial 
flows and addresses the issue of why these tend to be 
intrinsically procyclical in emerging economies. Section 
V considers the effects of instability, in particular with 
respect to the emergence of recessive gaps between 
potential output or the production frontier and 
actual gdp. This is followed by an analysis of how 
these gaps adversely affect firms’ balance sheets and 
expectations, along with employment. It is shown that 
the main impact of instability in economic activity 
over these years has been on the underutilization 
of  production capacity for the domestic market. 
This is the part of gdp (non-exported gdp) that is 
most dependent on the domestic macroeconomic 
environment, which is what this article is about. Then 
comes an examination of the dynamic consequences of 
the region’s frequent recessions, manifested in falling 
ratios of productive investment and a deteriorating 
employment situation.

Section VI presents policy lessons for a development 
macroeconomics approach with a view to making the 
transition from “financierism” to “productivism”, the 
aim being to contribute more effectively to growth 
with equity. It focuses on fiscal, monetary, exchange-
rate, domestic finance and capital account policies. 
Section VII concludes.

II
deep economic reforms and poor economic 

growth since the 1990s

During the gestation of the so-called Washington 
Consensus, inflation was an extremely serious problem 
in a number of the region’s countries. Consequently, 
the reformers of the 1990s gave priority to combating 
it and imposing fiscal discipline. As one ingredient of 
this, they sought to insulate monetary management 
against pressure from governments running budget 
deficits. This entailed a tendency whereby central banks 
came to operate monetary and exchange-rate policies 

independently of other areas of macroeconomic policy, 
with their actions confined to controlling inflation 
as a “primary if  not exclusive” goal (Blanchard, 
Dell’Ariccia and Mauro, 2010, p. 3).

By the mid-1990s, inflation was under control; 
since 1997, average annual rates have been in single 
digits. Control of inflation was naturally associated 
with substantial improvements to fiscal balances and 
their financing. With these two important achievements 
and the abandonment of public-sector intervention in 
the region’s markets, the approach in fashion assumed 
that economic growth would arise spontaneously (see 
World Bank, 1997; idb, 1997; Fischer, 1993). In parallel 
with macroeconomic achievements, far-reaching 
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liberalization of imports (as one main stimulus for 
exports), domestic financial markets and the capital 
account was expected to play a strategic role as a 
driver of development.

It is clear that, with variations and to differing 
degrees, most of the countries of Latin America met 
these requirements of  neoliberal macroeconomic 
balance as laid down by the Washington Consensus. 
Even the performance of  export volumes was 
satisfactory as they expanded vigorously, growing at 
a rate one third faster than world trade.

Nonetheless, the results in terms of economic 
growth and equity have been poor. As table 1 shows, 
annual gdp growth (which includes production of 
exportables and non-exportables) averaged just 3.2% 
between 1990 and 2008, a far lower rate than East 
Asia’s and similar to that of the United States, whose 
per capita income is four times as high as the region’s. 
These averages include the catch-up of the post-2003 
boom; gdp growth averaged 5.4% in the five years 
from 2004 to 2008, a figure not seen since the 1970s. 
As the boom came to an abrupt halt in 2009, with 
actual output and employment falling because of the 

global crisis, the calculation ends in 2008 so that the 
evaluation and the quantitative data underlying it can 
be focused on more structural aspects.2

The data on gdp variability and the negative effects 
caused by it show that a macroeconomic approach 
focusing on the two pillars referred to (low inflation 
and fiscal discipline) proved unsatisfactory from the 
perspective of stability in the real economy, which is 
where gdp is generated. In fact, sharp fluctuations are 
observed in the gdp growth rate. These fluctuations, 
which affected the great majority of Latin Americans, 
were due not to sudden structural or microeconomic 
changes but to major swings in aggregate demand and 
the exchange rate (which affects its composition), and 
in the expectations or mood of economic actors. All 
of these are macroeconomic variables.

The greatest determinant of these macroeconomic 
changes, which generated recessive gaps between 

2  To sustain the modest average of 3.2% since 1990 through to 
2012, cumulative gdp growth of 15% would be required in the 
three years from 2010 to 2012.

TABLE 1

Latin America (19 countries): gdp growth rates, 1971-2009
(Annual percentage averages)

 1971-1980 1981-1989 1990-1997 1998-2003 2004-2008 1990-2008 2009

Argentina 2.8 -1.0 5.0 -1.3 8.4 4.0 0.9
Brazil 8.6 2.3 2.0 1.5 4.7 2.6 -0.2
Chile 2.5 2.8 7.0 2.7 4.9 5.4 -1.5
Colombia 5.4 3.7 3.9 1.1 5.5 3.6 0.8
Mexico 6.5 1.4 3.1 2.9 3.5 3.1 -6.5
Peru 3.9 -0.7 3.9 2.0 7.6 4.4 0.9
Uruguay 2.7 0.4 3.9 -2.1 8.3 3.2 2.9
Venezuela (Bolivarian Republic of) 1.8 -0.3 3.8 -2.7 10.3 3.5 -3.3

Latin America (19)        
Total gdp 5.6 1.3 3.3 1.4 5.4 3.2 -1.9
gdp per worker 1.7 -1.5 0.6 -1.1 3.0 0.6 -3.8
       
Per capita gdp        
Latin America (19) 3.0 -0.8 1.5 -0.2 4.0 1.7 -2.9
Asia (6) 4.9 5.0 5.6 2.0 3.5 3.9 -1.0
United States 2.2 2.4 1.6 2.1 1.4 1.7 -3.3
World 1.9 1.4 1.2 1.3 2.2 1.5 -3.2

Source: prepared on the basis of  data from the Economic Commission for Latin America and the Caribbean (eclac), World Bank 
and International Monetary Fund (imf). Figures for 2009 are provisional.
Note: Asia (6) includes the Republic of  Korea, Indonesia, Malaysia, Philippines, Thailand and Taiwan province of  China, excepting 
1971-1980 for the last of  these.

gdp: gross domestic product.
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potential and actual gdp over much of  the 1990-
2009 period, have been cyclical variations in capital 
inflows and outflows.3

The low figures for growth indicate that the per 
capita gdp gap between the region and the developed 
countries has remained very high. The data available 
for 2008 show that per capita gdp in Latin America 
stood at just 27% of the level enjoyed by the inhabitants 
of  the Group of Seven (G-7) and 23% of  that of 
the United States. In addition, an enormous social 
gap remains, as the ratio between the tenth and first 

3  The resulting macroeconomic instability is not only recessionary 
and growth-depressing, but also has a markedly regressive bias 
(eclac, 2010; Ffrench-Davis, 2010b).

income deciles in the Latin American countries is 
almost treble that of the G-7 (a multiple of 34 as 
opposed to 12).

The dynamism of gdp depends on a number of 
factors, a very important one being the investment ratio. 
Spending on equipment and machinery, commercial 
and residential construction and infrastructure, which 
constitute gross fixed capital formation (gfcf), is 
closely associated with the macroeconomic environment 
that productive investors face and anticipate for the 
future. It transpires that the capital formation ratio 
has been remarkably low (see figure 1), compared 
both to that of successful emerging economies and 
to what the region itself  achieved in the 1970s. In 
1990-2008, the gfcf  ratio averaged 18.5% of  gdp, 
as against 23.3% in the 1970s. 

FIGURE 1 

Latin America: gross fixed capital formation, 1971-2009
(Percentages of gdp)

Source: based on data from the Economic Commission for Latin America and the Caribbean (eclac). 
Note: In 2000 prices. Figures for 2009 are preliminary. The figures above the horizontal lines are annual averages for the respective 
periods.

gdp: gross domestic product.
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The performance of the Latin American countries 
has been shaped by a macroeconomic environment 
in which the main actors —businesses, workers, 
investors and the State— have had to cope with 
considerable fluctuations in aggregate (or domestic) 
demand, economic activity and macroeconomic 
prices (eclac, 2000, chapter 6; eclac, 2010, chapter 
II; Ffrench-Davis, 2006, chapters I and II). Figure 2 
tellingly illustrates the “rollercoaster” behaviour of 
aggregate demand. 

In these two decades of Washington Consensus 
reforms, the macroeconomy has been a determining 
factor in the volatile and unsatisfactory performance 
of regional output. It can be seen that fluctuations 
in demand are quickly followed by fluctuations in 
gdp; by definition, this involves fluctuations in the 
utilization rate of available capital and labour. If  the 
economy were in macroeconomic balance, meaning 
that there was no substantial “recessive gap” between 

potential gdp (gdp*) and actual gdp (gdpa),4 strong 
and persistent growth in domestic demand (like that 
recorded during the 1990-1994, 1996-1997 and 2004-
2007 periods) would have been followed by a fairly 
steady evolution of the gdp trend and by upsurges in 
inflation and a deterioration in the external balance 
similar to the level of additional growth in aggregate 
demand, and this has not usually happened; instead, 
it has brought upsurges in gdpa, something that 
is possible only if  there is a gap between the two 
measures of gdp.

The conclusion, which has major implications, 
is that since the 1980s the region has routinely been 
operating well below its production frontier, with 

4  This definition of a recessive or output gap differs from the one 
used modally (two consecutive quarters of falling gdp). The modal 
definition seems relevant in economies with small fluctuations in 
economic activity, but not in the countries of Latin America.

III
Price stability versus instability  

in the real economy

FIGURE 2

Latin America (19 countries): aggregate demand and gdp, 1990-2009
(Annual percentage growth rates)

Source: R. Ffrench-Davis, Reforming Latin America’s Economies after Market Fundamentalism, New York, Palgrave Macmillan, 2006, 
and updated figures from Economic Commission for Latin America and the Caribbean (eclac), Time for equality: closing gaps, 
opening trails (LC/G.2432(SES.33/3)), Santiago, Chile, May 2010, figure II.5, for 19 countries.

gdp: gross domestic product.
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fluctuations that have carried output closer to or further 
from potential gdp, but without this ever remaining 
there. When gdpa has come close to gdp*, it has 
usually been accompanied by large external deficits 
influenced by excessive currency appreciation. This 
represents a serious macroeconomic imbalance.

Whereas aggregate demand fluctuations prior 
to the 1990s were often due to fiscal deficits financed 
by printing money, it can be said as a rule that 
recent fluctuations have mainly been caused by 
external shocks in the capital account and terms of 
trade. Figure 3 presents an index of  external shocks 
suffered by the region, including fluctuations in the 
terms of  trade and net capital flows (net resource 
transfers) and their relationship with the evolution 
of  aggregate demand.

One very important point is that, in many 
countries, fluctuations in the excess of  spending 
over output (i.e., the external deficit) have largely 
been confined to the private sector.5 The fact that 

5  The transition towards imbalance has not started in national 
economies but has usually been caused by a positive external 
financial shock. The combination of growing external deficits with 
the build-up of international reserves during upturns is evidence 
of  this. Following the initial external shock, the flow tends to

the fiscal accounts have become more stable and 
balanced allows the conclusion that instability in 
aggregate demand and the external balance is mainly 
a private-sector problem, as documented by Marfán 
(2005). This does not mean that fiscal policy has 
been fully balanced, efficient or effective in serving 
development and combating inequality; it simply 
means that procyclical fluctuations in the external 
balance have been concentrated more in the private 
sector than in the public accounts.

This behaviour has generally been due to the 
signals arising from the combination of a large supply 
of  external financing and permissive, procyclical 
domestic macroeconomic policies (Kaminsky, 
Reinhart and Vegh, 2004; Ocampo, 2007), many of 
them being lauded by the financial markets and risk 
rating agencies.

An adjustment process similar to the one seen 
in 1990-1994 and 1996-1997 took place again in 
2004-2008, although with a boom essentially driven 

become endogenous as a result of procyclical domestic monetary 
and exchange-rate policies. An examination of different national 
episodes reinforces these conclusions for the region as a whole. 
See Ffrench-Davis (2006), chapter VII.

FIGURE 3

Latin America (19 countries): external shocks and aggregate 
demand growth, 1990-2009
(Percentages of gdp, annual growth rates)

Source: R. Ffrench-Davis, Reforming Latin America’s Economies after Market Fundamentalism, New York, Palgrave Macmillan, 2006, 
and updated figures, based on official data from the Economic Commission for Latin America and the Caribbean (eclac).
Note: External shocks include net transfers of  resources from abroad plus the terms-of-trade effect, both measured as percentages 
of  gross domestic product (gdp). Net resource transfers include net capital flows (including errors and omission) plus the net factor 
income balance plus the net current transfers balance, excluding emigrants’ remittances.
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on this occasion by improvements in the terms of 
trade. A substantial part of this improvement involved 
higher public revenues, reflected in a reduction of 
public liabilities and sometimes the establishment 
of stabilization funds, with a rising primary fiscal 
surplus between 2003 and 2007 (eclac, 2009a and 
2010, chapter II). The scale of  the terms-of-trade 
improvement meant that the region had a substantial 
current account surplus at that time. The region was 
better placed now than in the two previous cycles, 
thanks to the build-up in its own resources and 
the reduction of liabilities. Consequently, when the 
external balance abruptly reversed in 2008-2009 with 
the international financial crisis, many of the region’s 
governments were able to implement countercyclical 
policies to mitigate the recessionary and regressive 
effects of contagion (eclac, 2009a). 

In parallel with their repercussions for aggregate 
demand, each of the cycles of expansion in the supply 
of external financing tended to generate a process of 
currency appreciation in most of the Latin American 
countries. Expectations of  persistent appreciation 
encouraged financial agents, operating within the 

time horizon of the appreciation outlook for local 
currencies, to channel additional funds into the region.6 
The experience of the Latin American countries has 
been that the real exchange rate, a macroprice that is 
vital to decisions about production and spending on 
tradables, has behaved in an extremely procyclical way. 
Exchange-rate movements have been strongly correlated 
with cyclical financial capital flows (eclac, 2010, 
figure II.8). Every upsurge in the supply of funding 
has routinely led to large currency appreciations, 
and these have repeatedly resulted in overshooting 
of the current account. The combination of an open 
capital account, large liquid liabilities and emerging 
expectations of depreciation have led to large-scale and 
usually sudden capital outflows, generally accompanied 
by traumatic devaluations, once the markets have 
become aware of these vulnerabilities.

An outstanding implication for policy design is 
that a development strategy that is supposed to be 
led by exporting success cannot entrust the setting 
of the exchange rate to the “short-termist” behaviour 
of some financial agents; opting for this approach 
denotes a severe policy inconsistency.

6  If  appreciation is seen as lasting, this process will tend to 
discourage investment in the production of  tradables that are 
intensive in local inputs. Consequently, it is very important to 
observe what happens to exchange rates during the expansionary 
phase or boom. This is when external imbalances and currency 
and maturity mismatches tend to arise.
7  See Fanelli (2003), Frenkel (2003) and Reisen (2003) for 
complementary analyses.

IV
intrinsically procyclical financial flows

An outstanding feature of  recent macroeconomic 
crises in East Asia and Latin America is that they 
have affected economies classified as “successful” 
by international financial institutions, financial 
agents and risk rating agencies.7 As a consequence, 
emerging economies have been “rewarded” with large 
flows of  private capital and diminishing spreads, in 
parallel with a build-up of  increasing volumes of 
external liabilities.

The Latin American countries have thus moved 
into areas of vulnerability: varying combinations of 
growing and highly liquid external liabilities; domestic 

credit booms; currency and maturity mismatches; 
substantial external deficits; appreciated exchange 
rates; high stock market price/earnings ratios; high 
prices for luxury real estate; low rates of productive 
investment. At the same time, macroeconomic 
expectations have largely come to be dictated by the 
opinions of agents specializing in short-term segments 
of the financial market.

There is a very substantive literature on sources 
of  financial instability: information asymmetries 
between lenders and borrowers and a failure to 
properly assimilate the negative externalities generated 
by each agent (in the form of growing vulnerability) 
have created the basis for cycles of abundance and 
scarcity of external financing (Krugman, 2000; Rodrik, 
1998; Stiglitz, 2000; Harberger, 1985). As Heymann 
(2000) and Ocampo (2007) have emphasized, finance 
deals with the future, and concrete “information” 
about this is obviously not available. The tendency to 
equate opinions and expectations with “information” 
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contributes to a herd mentality and to multiple 
equilibria. And there have in fact been episodes 
of  runaway contagion, first of  excessive optimism 
and then of  excessive pessimism, in the financial 
crises experienced over the last three decades, these 
imbalances often being encouraged by the risk rating 
agencies (Reisen, 2003).

An obvious contagion of overoptimism among 
lenders tends to be categorized as risk “appetite” among 
the agents following the “leaders”, but what prevails 
is ignorance or underestimation of the underlying 
risks.8 Meanwhile, as discussed below, the “leaders” 
tend not so much to have a particular appetite for risk 
as to believe that capital gains are assured. As regards 
borrowers, at times of overoptimism the evidence is 
that most of them do not borrow with the intention 
of not repaying or in the hope of being bailed out or 
benefiting from a moratorium. What usually prevail are 
rather expectations of large benefits —from continued 
currency appreciation, for example. Borrowers also 
fall victim to financial euphoria during booms.

Beyond these factors, two further characteristics of 
financial creditors are of vital relevance in explaining 
why they tend to exhibit intrinsically procyclical 
behaviour. One is the particular nature of  the 
leaders acting on the supply side. There are natural 
asymmetries in the behaviour and goals of different 
economic agents. Agents oriented towards the financial 
markets are specialists in liquid investment, operate 
within short time horizons and thus are extremely 
sensitive to changes in the variables affecting short-
term returns.

The second characteristic is the gradual spread of 
information about investment opportunities in emerging 
economies among agents who are in a position to 
expand supply. Agents in the different financial market 
segments are gradually attracted to new international 
markets as they learn of profitable opportunities in 
emerging economies that they had hitherto overlooked 
or been unaware of. This explains, on the supply side, 
why capital flows into the countries of Latin America 
(in 1977-1981, 1991-1994, 1995-1997 and 2004-2007) 
have followed a growth path over periods of several 
years rather than there being sudden one-off upward 
shifts in the supply of capital.

Feedback effects have been generated by the 
existence of installed capacity (potential gdp) that has 
been underused at the start of each of these processes 
and gradually brought back into operation during 
the upturn; this is something the authorities, markets 
and certain econometricians have often wrongly 
interpreted as a persistent structural increase in total 
factor productivity (tfp).9 All this is self-reinforcing 
so that some variables – stock markets, exchange 
rates, risk ratings and real-estate prices – can move 
in a particular direction, first recovering and then 
overshooting so that they move away from sustainable 
equilibria for prolonged periods, offering economic 
agents the “assurance” that financial markets will 
move in only one direction and stimulating capital 
flows that pursue capital gains (rent-seeking flows).

This being so, it is important to highlight the 
significance for public policy design of the distinction 
between two different types of volatility in financial 
capital flows: short-term or random walk fluctuations 
and medium-term instability. The latter means that 
variables such as the exchange rate, stocks and 
shares and real-estate prices can move persistently 
in a particular direction, giving the market the false 
assurance already mentioned of asset prices and returns 
moving in a single direction. This stimulates further 
continuing flows that at some point become increasingly 
detrimental to macroeconomic fundamentals, but 
that still offer successive short-term windfall gains. 
These agents naturally specialize in the search for 
capital gains rather than productivity gains, until 
asset prices and the real exchange rate reach what 
are clearly outlying levels. Then someone sounds 
the alarm and there is a rush to reverse flows, with a 
strong and costly procyclical bias. Unlike fixed capital 
investment, which is to a large degree irreversible, this 
financial capital is wholly reversible.

Lenders’ sensitivity to bad news will increase 
greatly at some point (and probably quite suddenly) 
once the country has entered “areas of vulnerability”. 
Then lenders will take note of: (i) the volume of assets 
they hold in that market, (ii) the degree to which that 
market depends on additional net flows, something 
that is connected to the current account deficit, (iii) the 
level of exchange-rate appreciation, (iv) share price/
earnings ratios and (v) the country’s stock of short-
term and liquid liabilities. It is therefore unsurprising 

9  A systematic distinction between potential gdp and actual gdp 
would allow this faulty interpretation to be avoided, being an essential 
component of a development-oriented macroeconomic policy.

8  Calvo and Mendoza (2000) examine how globalization can 
spur contagion by discouraging the collection of information as it 
creates stronger incentives to imitate the portfolio of the market. 
This introduces a new information asymmetry, this time between 
market “leaders” and “followers”.
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that expectations become more and more likely to 
reverse as valuations move further into these areas 
of vulnerability.

The deeper and longer-lasting an economy’s 
incursion into areas of vulnerability, the greater the 
likelihood of crises and the severer their effects. This 
highlights the vital need to apply effective regulations 
to ensure that capital flows strengthen productive 
investment and are consistent with a sustainable 
macroeconomic environment. The composition, 
volume and deviation from trend of the flows are 
crucial variables. Against a background of ubiquitous 
structural heterogeneity, the explanation lies in the 
differing capacity for action and reaction of  the 
agents typically operating in the different domestic 
markets.

To sum up, the interaction between two factors 
—the nature of agents and that of the adjustment 
process— accounts for the dynamic of capital flows 
over time: the factors leading suppliers to continue 
providing funds even when the real macroeconomic 
fundamentals are deteriorating.

Consequently, both the accumulation of external 
assets by providers of finance until this expansionary 
stage of  the cycle is far advanced and the sudden 
subsequent reversal of  flows can be considered 
“rational” responses by individual agents, given their 
short-term horizons. This is because the question 
of whether the real fundamentals are improving or 
worsening is not relevant to these investors as long 
as they continue to make investments motivated by 
expectations of short-term returns. What does matter 
to them is whether the indicators which are critical 
from their standpoint —real-estate, bond and share 
prices and the exchange rate— can continue to yield 
short-term gains and, of course, whether markets are 
liquid enough for them to reverse their decisions in a 
timely fashion if necessary. They will thus continue to 
originate net flows until expectations of an imminent 
reversal emerge.

It needs to be stressed again that, for financial 
operators, the most relevant variables are not the 
long-term fundamentals of the country’s economy 
but the short-term returns it yields. This explains why 
their view of a particular country can alter swiftly 
and radically even though its economic fundamentals, 

other than foreign-currency liquidity, may remain 
unaltered even as financiers’ mood switches from 
overblown optimism to overblown pessimism.

Once debtor markets have made a “sufficient” 
downward adjustment, of course, the opposite process 
arises and can be sustained for some years, examples 
being 1991-1994 and 1995-1997, and probably the 
aftermath of  the global crisis of  2008-2009. In 
conclusion, economic agents specializing in financial 
investments, who might be highly efficient in their field, 
operate with short-term planning horizons because 
of their training and the rewards they can thereby 
obtain, and they have largely dictated macroeconomic 
developments owing to the decisive influence they 
have had on policy design in the countries of Latin 
America. This means that a “financierist” attitude 
prevails over the “productivist” approach, and this 
enters into conflict with the twofold objective of 
growth with equity, which requires better incentives 
to increase productivity rather than giving priority 
to financial rent-seeking or capital gains. For growth 
with equity to be sustainably achieved, the views and 
priorities of the different economic and social actors 
need to be brought back into balance.

The heterogeneity characterizing the capital 
account in the recent era of financial globalization 
makes it essential to distinguish between the behaviour 
and effects of its different components. Greenfield 
direct foreign investment and long-term credits 
associated with imports of capital goods are relatively 
stable over the cycle, and are indissolubly linked to 
productive investment. By contrast, financial flows 
have shown great procyclical volatility, and this very 
property of theirs means that only a small share of 
them have gone into the financing of  productive 
investment (Uthoff and Titelman, 1998); these flows 
usually end up financing purchases of existing assets 
and consumption, creating bubbles and crowding out 
national savings. Often, indeed, they have destabilized 
the macroeconomy instead of stabilizing it, and have 
not contributed to productive capital formation.10

10  Opposing positions in two important papers published by the 
International Monetary Fund (imf) appear in Prasad and others 
(2003) and Singh (2006).
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Real macroeconomic instability has recessionary and 
regressive effects, associated with price inflexibility, 
incomplete factor markets and the deep structural 
heterogeneity of  the region’s economies. The 
consequences, over the cycle, are various. One of 
them, the most standard in the literature although 
somewhat overlooked during these years of neoliberal 
fashion, is an increased disparity between aggregate 
supply and demand, the result being a recurrent 
gap between potential production capacity and its 
utilization, particularly in the stop phases that follow 
go phases. Demand is restrained in some sectors by 
full capacity utilization, while in others it is markedly 
inadequate. Consequently, in a stop-and-go situation, 
the instability of overall demand inevitably means 
that average net utilization is lower than production 
capacity and that actual productivity is lower than 
it would be in a situation of  stable proximity to 
the production frontier. The greater the instability, 
obviously, the larger the recessive output gap and the 
worse the effects on the labour market, with increasing 
informality (eclac, 2010, chapter V).

1. Structurally heterogeneous markets 
and instability

The connection between inequality and instability in 
the real macroeconomy stems from the great structural 
heterogeneity characterizing developing economies. 
This includes the differing capacity for action and 
reaction of the agents typically found in different market 
segments (large versus small businesses, high- versus 
low-skilled workers, productive or gdp-generating 
investors versus financial investors or buyers of existing 
assets, productive investors versus consumers) and 
the asymmetries between their respective responses to 
the instability of economic activity and macroprices. 
During upturns (as opposed to a relatively stable trend 
in economic activity), liquidity constraints tend to 
be relaxed faster for consumers than for productive 

investors, given the weakness of the long-term segments 
of capital markets. Again, consumers can react faster 
than productive investors because the latter need to 
identify, design and develop new projects, which is a 
lengthy process. Furthermore, the irreversibility of 
investment means that favourable expectations have 
to be perceived as sustainable by long-term investors 
before these begin new investment processes.

The production frontier obviously sets a bound to 
the recovery of actual gdp; only for short periods can 
this exceed potential gdp. During recessions, conversely, 
actual gdp can fall well short of potential gdp for 
long periods. Consequently, economic instability is 
intrinsically asymmetrical and, on average, inevitably 
entails underutilization of potential productivity and 
lower actual output. Recovery increases the flow of 
present output until the point where existing capacity 
is fully utilized, but output not generated in the past 
cannot be recovered. As long as the recessionary gap 
between the two levels persists, so will the depressive 
effects on productive investment, the labour market and 
the situation of small and medium-sized enterprises 
and informal sectors.

In consequence, the size of  the gap between 
actual demand and the production frontier has major 
static and dynamic effects. First, it affects observed 
productivity (actual tfp) and the returns on projects 
implemented. Second, higher capital utilization rates 
generally mean that the average employment level 
is higher and the workforce interacts with a larger 
stock of physical capital in use. The consequent rise 
in observed productivity means that the welfare of 
workers and investors (wages and profits) can improve 
immediately, by virtue of the higher average capacity 
utilization index. Fiscal revenues also rise. The usual 
thing is for poverty to diminish in these situations, 
while the probability of  an income distribution 
improvement rises during the recovery stage. The sign 
of the distributive effect depends on the micro- and 
mesoeconomic reforms accompanying recovery. Growth 
in itself may be either progressive or regressive. In the 
first case, it is usually sustainable and increasingly 
“endogenized”, in the second it tends to be reversible 
and limited (Bourguignon and Walton, 2007). 

11  A report prepared for the International Labour Organization 
(ilo) examines the effects of this instability, which are likewise 
regressive (Ffrench-Davis, 2010b).

V
The recessionary and growth-depressing effects 

of instability in the real macroeconomy11



18

MACRoEConoMICs foR DEVELoPMEnt: fRoM “fInAnCIERIsM” to “PRoDuCtIVIsM”  •  RICARDo ffREnCh-DAVIs

C E P A L  R E V I E W  1 0 2  •  D E C E M B E R  2 0 1 0

2. recessive gaps and the dynamics 
of capital formation

In the dynamic dimension, the degree of  stability 
has a number of effects on the construction of the 
future. Higher utilization indices and the consequent 
increase in average actual productivity (in conventional 
econometrics this would appear as an increase in tfp) 
will tend to stimulate investment in new capacity. The 
dynamic effect on the investment ratio will be much 
more substantial if  solid expectations are generated 
among economic actors regarding the ability of public 
policies to keep actual demand close to the production 
frontier, and if the authorities additionally undertake 
reforms to complete long-term capital markets while 
at the same time taking steps to improve labour force 
training and innovation.

Figure 4 shows the close relationship that has 
existed between the recessive gap and the investment 
ratio in Latin America, reflecting one of the main 
negative dynamic effects of the underutilization of 

production factors. This relationship is accounted 
for by a number of reasons (Ffrench-Davis, 2006, 
chapter III; Aizenman and Marion, 1999): (i) a 
large idle capacity naturally discourages investment 
in new productive assets; (ii) an environment in 
which economic activity and the exchange rate are 
volatile discourages irreversible investment; (iii) 
underutilization means lower profits and a lack of 
internally generated funding, usually coinciding too 
with a reluctance by the capital market to finance 
firms that have liquidity problems in recessions;  
(iv) the recessionary gap and its fluctuations tend 
to affect the quality of  project evaluation; (v) the 
disincentives to the acquisition of new machinery 
and equipment dampen the technological innovation 
associated with these; and (vi) large recessionary 
fluctuations tend to depress public revenue, leading to 
cuts in the public investment needed to complement 
private investment (Easterly and Servén, 2003).

Figure 4 also shows the relevance of continuity 
in recovery processes and of  the sustainability of 

FIGURE 4

Latin America (9 countries): the recessive gap and gross investment ratio, 
1990-2009

Source: R. Ffrench-Davis, Reforming Latin America’s Economies after Market Fundamentalism, New York, Palgrave Macmillan, 
2006, and updated figures from Economic Commission for Latin America and the Caribbean (eclac), Time for equality: closing 
gaps, opening trails (LC/G.2432(SES.33/3)), Santiago, Chile, May 2010, figure II.9, based on data from eclac and A. Hofman and  
H. Tapia, “Potential output in Latin America: a standard approach for the 1950-2000 period”, Estudios estadísticos y prospectivos 
series, No. 25 (LC/L.2042-P), Santiago, Chile, Economic Commission for Latin America and the Caribbean (eclac), 2003. United 
Nations publication, Sales No. E.03.II.G.205.
Note: Includes Argentina, Bolivarian Republic of  Venezuela, Brazil, Chile, Colombia, Costa Rica, Mexico, Peru and Plurinational 
State of  Bolivia. The investment ratio measures the proportion between gross fixed capital formation and actual gdp. The recessive 
output gap measures the difference between actual gross domestic product (gdp) and potential gross domestic product (gdp*) as a 
percentage of  the latter.
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the equilibria that arise as the recessionary gap is 
progressively closed. It reveals that more prolonged 
periods of economic recovery have led to an ongoing 
escalation of  the investment ratio. The two-year 
period 2007-2008, when investment ratios were at 
their highest since the 1970s, followed the prolonged 
recovery that had begun in 2003; thereafter, with the 
contagion from the crisis, the ratio shed two of the 
percentage points it had gained up to 2008.

The case of Chile well illustrates the effects of 
the macroeconomic environment on investment. 
After averaging about 15% of  gdp in the 1970s and 
1980s, and following a recessive adjustment in 1990, 
the ratio recovered steadily to gain about 8 points by 
1998 (Ffrench-Davis, 2010c). The persistence of the 
process is a crucial factor in effectively stimulating 
investors to tie up their funds and credit for the long 
periods production activity requires.

Paradoxically, fluctuations in the capital formation 
ratio have responded far more to economic cycles than 
to the micro- and mesoeconomic reforms carried out in 
the region to raise productivity and reduce structural 
heterogeneity. Assuming the macroeconomy were 
performing well, micro- and mesoeconomic reforms 
would be expected to determine the evolution of the 
investment ratio.

Consequently, there is a clear link between 
volatility and long-run economic growth that operates 
via its effects on the volume of fixed capital investment. 
Capital formation, in fact, functions as a major variable 
in the evolution of potential gdp, feeding through to 
employment and tfp (Ffrench-Davis, 2006, figures 
III.1 and III.2; De Long and Summers, 1991). The 
unsatisfactory experience of the region by comparison 
with the Asian countries can be attributed not just to 
the crucial issue of productive development policies, 
but to macroeconomic failures and the nature of the 
Washington Consensus capital market reforms (see 
section VI).

3. The instability of a crucial macroprice: 
the exchange rate

Section III discussed the exchange-rate instability that 
has been generated by financial flows. This instability 
in the real exchange rate has been detrimental to 
the growth and diversification of  exports and their 
integration into domestic economies (Agosin, 2007). 
Rates that fluctuate so much cannot be taken as 
effective reflections of  shifting levels of  “sustainable 
equilibrium”; “sustainable equilibrium” levels 

respond to the evolution of  relative productivity 
between the domestic economy and trading partners 
(and to volumes of  net capital inflows that are 
sustainable and can be absorbed efficiently). The 
changes these “structural” variables undergo are 
usually gradual rather than sudden. Consequently, 
the large swings in many countries’ real exchange 
rates have generally been misalignments caused by 
procyclical capital flows.

Repeated cycles of  currency appreciation, 
particularly after the substantial import liberalization 
that took place in the region (eclac, 1998, chapter V), 
meant that with each upturn, recovering aggregate 
demand from both individuals and firms has been 
increasingly import-intensive. Alongside a welcome 
increase in imports of capital goods, there have been 
large rises in other imports, many of them competing 
with savings and the output of local small and medium-
sized enterprises (smes); thus, not only have the volume 
and quality of exports been crowded out, but so have 
production sectors that compete with imports.

4. Systemic competitiveness and the real 
macroeconomy

It is meaningful for the analysis to examine where 
fluctuations in economic activity have been located. 
Between the 1990-1997 and 1998-2003 periods, for 
example, 90% of  the adjustment in the region’s gdp 
growth (a fall of  1.9 points in the average growth 
rate) was concentrated in production for the domestic 
market, i.e., gdp that is not exported (Ffrench-Davis, 
2006, chapter VI; eclac, 2010, chapter II). This 
reflects two facts, one micro, the other macro. The 
micro fact is the difficulty of  repeatedly reallocating 
resources from the production of non-tradable goods 
to that of  exportable goods and import substitutes 
and back. Switching policies in the region have 
been weakened by liberalization and changes in 
international trade institutions (eclac, 1998; Rodrik, 
2008). Consequently, the main instrument actually 
available, namely the exchange rate, has become far 
more important. To decline to regulate it by permitting 
it to float freely without intervention by the economic 
authority is in stark contradiction with a strategy of 
export-led development.

The second point is macroeconomic. The gdp 
share which is not exported (about four fifths) depends 
on the local macroeconomic environment, while 
exports depend more on the global macroeconomy. 
The information available indicates that national 



20

MACRoEConoMICs foR DEVELoPMEnt: fRoM “fInAnCIERIsM” to “PRoDuCtIVIsM”  •  RICARDo ffREnCh-DAVIs

C E P A L  R E V I E W  1 0 2  •  D E C E M B E R  2 0 1 0

markets have been the main victims of  instability 
(Ffrench-Davis, 2006, chapter V).12 Here once again 
it is possible to appreciate the deficient quality of 
macroeconomic policy in the region, where it has 

been run very procyclically and has thus amplified 
rather than softened the transmission of  external 
trade and financial shocks. The progress made over 
recent years remains insufficient.

13  eclac (2010, chapter II) examines these different macroeconomic 
policies. Ffrench-Davis (2008) provides a fuller analysis.

12  Vigorous growth means that non-exported gdp also expands 
fast. This has been the experience of emerging economies with an 
export model that has been successful in productive development, 
examples being the Republic of Korea for several decades and Chile

VI
development macroeconomics:

from “financierism” to “productivism”

Premature, indiscriminate and poorly sequenced 
liberalization of  domestic financial markets and 
the capital account has become a source of costly 
destabilizing shocks. The high costs generated by 
economic cycles in the Latin American countries 
are related, as has been demonstrated, to the close 
links forged between domestic financial markets and 
procyclical segments of the international financial 
markets. As liberalization has taken place, there has 
been a major upsurge in financial saving without any 
increase in domestic saving, with a very low investment 
ratio and large fluctuations in economic activity 
and employment. The central cause is a financial 
market overly dominated by agents specializing in 
the short term rather than in productive investment. 
Consequently, only a small share of capital inflows 
have financed productive investment, a shortcoming 
aggravated by the financial and currency crises to which 
their volatility has given rise, and whose recessive 
effects have weighed down on capital formation by 
local companies and employment.

A consistent set of countercyclical fiscal, monetary, 
exchange-rate, domestic financial market and capital 
account policies is essential to foster a macroeconomic 
environment that allows potential gdp to be fully utilized 
and encourages the generation of new capacity.13 For 
this to happen, such a development-friendly environment 

needs to be complemented by efforts to “complete” 
markets for capital, labour and innovation.

In economies that are highly vulnerable to 
external shocks, relying on just one particular 
policy instrument during adjustment processes can 
produce macroeconomic outcomes inferior to what 
can be achieved by the balanced implementation of 
the different macroeconomic policies. Distributing 
the adjustment across different policies usually 
yields superior macroeconomic outcomes in terms 
of macroprices that are more closely aligned with 
sustainable levels and actual gdp that is consistently 
closer to its potential.

Procyclical, volatile flows are a component of 
external funding, which includes the foreign savings 
required to supplement domestic savings if a substantial 
increase in the investment ratio is to be achieved. An 
“all or nothing” option is therefore not viable. Thus, 
a fundamental goal of macroeconomic policies (and 
of reforms to domestic financial markets) should be 
to reap the potential benefits of external savings in 
support of national development, while moderating the 
intensity of capital account cycles and their negative 
effects on domestic economic and social variables.

1. Fiscal policy

The international financial crisis has revealed the 
central importance of fiscal policy as a macroeconomic 
stabilization tool (Krugman, 2009; Griffith-Jones, 
Ocampo and Stiglitz, 2009; Blanchard, Dell’Ariccia 

between 1990 and 1998, when non-exported output grew by 6.5% 
a year (Ffrench-Davis, 2010c, table VII.6). In Latin America as a 
whole, on the other hand, non-exported output grew by a mere 
2.7% (eclac, 2010, table II.2).
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and Mauro, 2010). The concept of  structural 
fiscal balance is an outstanding component of any 
countercyclical policy package. Its essential feature 
is budgetary measurement over the economic cycle 
to estimate what level of public spending would be 
consistent with trend public-sector revenue or full 
employment of  productive capacity. Stabilizing 
spending in this way makes it more efficient and 
insulates it from cyclical fluctuations in fiscal revenue, 
while mitigating or removing the procyclical bias of 
an annually balanced budget policy. A number of 
countries in the region have been developing a form 
of  budgetary planning that is not constrained by 
narrow annual limits. Chile is a particular example 
(Ffrench-Davis, 2010a).

Part of  an approach of  this kind is the creation 
of stabilization funds for fiscal revenues from exports 
whose prices are highly unstable. These funds can 
help to stabilize normal fiscal expenditure, provide 
supplementary financing for crisis situations like 
that of  2009, and additionally stabilize markets 
for foreign exchange by regulating its supply. For 
this, there is once again an essential need for close 
coordination between the fiscal authorities and 
those responsible for exchange-rate policy, which 
are usually based in different institutions (Martner 
and Tromben, 2004).

2. monetary policy

Even if  the countercyclical role of  fiscal policy is 
successfully enhanced, however, this will not usually 
be enough. A crucial fact in the region is that fiscal 
spending accounts for only a fraction (around a 
fifth) of aggregate demand. Little will be achieved 
by operating an active fiscal policy over the cycle if  
other policies with a great influence on private-sector 
spending are dependent upon volatile flows and the 
opinions of procyclical financial agents.

Monetary policy, along with the independence 
achieved as regards financing of the fiscal balance, 
has been key to the large reduction in inflation rates. 
However, price stabilization can go together with large 
variations in the gap between potential and actual 
gdp (Blanchard, Dell’Ariccia and Mauro, 2010), as 
has been clearly demonstrated in practice. One critical 
feature of  monetary policy is the weighting given 
to each macroeconomic variable in the work of the 
central bank; another is the coordination with other 
economic authorities already referred to. In a region 
where inflation is mainly in single digits, the tendency 

for central banks to ignore other macroeconomic goals 
has lost the justification it might have had in earlier 
contexts of fiscal irresponsibility and high inflation. 
Mediocre outcomes as regards growth, employment 
and capital formation can be partly explained by the 
way these have been left out in the cold by policies that 
have focused on inflation targets without adequately 
considering the effects on these other areas that have 
such a critical direct impact on development.

For monetary policy to be genuinely countercyclical 
and contribute to development, explicit account must 
be taken of its repercussions on other macroeconomic 
variables such as economic activity, the recessive 
gap, external equilibrium and employment, with 
a sustainable balance between different objectives 
and the pursuit of indispensable coordination with 
fiscal policy rather an exclusive concentration on 
maximizing anti-inflation effects. Real exchange rates 
are a macroeconomic variable that has brought severe 
conflict with anti-inflation policy. Inflation targets 
have frequently been met thanks to exchange-rate 
appreciation that has destabilized the economy.

3. Exchange-rate policy

The exchange rate is a macroeconomic variable that 
is essential for the sustainability of macroeconomic 
equilibria and resource allocation. Conventional 
approaches whereby the only exchange-rate options 
are a fixed nominal rate or a completely free float 
assume that the market will benignly set a sustainable 
equilibrium real exchange rate. Formally, a number of 
the region’s countries have adopted a free exchange-
rate regime. Although central banks have intervened 
on a number of occasions to dampen fluctuations, 
real exchange rates have responded very strongly to 
changes in the balance of payments, more so than 
to changes in the current account.

Although the predominance of  free-floating 
regimes prevented the kind of  currency crises 
characteristic of  fixed-rate regimes, many of  the 
region’s currencies became extremely sensitive to 
procyclical changes in the supply of external funding. 
A severe contradiction therefore arose, with serious 
negative consequences for resource allocation and, 
especially, accumulation. Reforms to liberalize 
imports ushered in a leading role for tradable sectors, 
which meant that the exchange rate became crucial 
to international competitiveness (Williamson, 2000; 
Agosin, 2007; Rodrik, 2008; Eichengreen, 2008). 
Paradoxically, the authorities adopted a policy that 
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led to volatile exchange rates, dominated by short-
term financial operators.

This obviously distorts project evaluation, 
encourages speculative rather than productive 
investment, artificially crowds out local production 
of importable tradables (many produced by SMEs) 
and discourages producers from adding value  
to exports.

This serious failure of exchange-rate policy is a 
severe constraint on export-led development strategies, 
particularly as regards non-traditional exports and those 
with greater value added that generate externalities and 
interact with smes. The management of exchange-rate 
policy is an essential component of the set of variables 
required for success in this area.

Intermediate regimes involving managed exchange-
rate flexibility, such as different varieties of crawling 
pegs, dirty floats or both, represent a serious pragmatic 
attempt to correct this contradiction (Williamson, 
2000). Neoliberal approaches tend to represent any 
exchange-rate intervention as going against “the 
market” and being doomed to failure. However, the 
idea behind the alternative approach we favour is to 
ensure that the real forces of the market —producers 
of  exportables and importers and producers of 
importables, who are the major players in trade for 
production development and equity— are the ones 
that prevail in the setting of the exchange rate. This 
is the “market” that ought to set rates, rather than 
the market of short-term operators and rent-seekers 
imposing their interests over those of the drivers of 
innovation and productivity increases. Consistent, 
selective intervention by the economic authority 
is essential for this, even though it is obviously not 
infallible. It is always necessary to weigh the risk of 
mistakes when acting against the high likelihood of 
error when the exchange rate is left to float freely in 
a context of large flows of procyclical funds.

In summary, exchange-rate policy requires a 
far-reaching correction if  it is to be consistent with 
a development strategy in which the production of 
tradable goods and services plays a central role. This 
would also contribute to systemic competitiveness, 
i.e., to the development of production capacity for 
both the domestic and external markets. The domestic 
market is home to the great majority of workers and 
firms. Improved systemic competitiveness achieved 
in this way helps to reduce domestic structural 
heterogeneity, a precondition for greater equality in 
the labour market and between the array of different-
sized business.

4. Creating deeper capital markets to finance 
development

As this article has emphasized, the capital market 
has a major influence on macroeconomic equilibria, 
employment and capital formation. This is due to two 
features of the region’s economies. A very prominent 
one, first, is the “incompleteness” of capital markets, 
with some segments weak or non-existent. The 
distributive and resource allocation effects of capital 
market failures are aggravated by the marked structural 
heterogeneity between different economic agents, to 
the detriment of smes, low-skilled workers, innovation 
and agents with limited assets. Heterogeneity in access 
to financing reinforces inequalities in productive 
capabilities and participation in broader markets, in 
a vicious circle that condemns less well-capitalized 
production units to vulnerability and makes it hard 
for them to grow.

The close relationship with more volatile 
international financial markets that has been a feature 
of recent decades has exacerbated these shortcomings 
and bears part of the responsibility for low levels of 
productive investment and the fragility of  labour 
markets. Indeed, that link has contributed to an 
intensification of instability.

(a) From the Washington Consensus to innovative 
development financing
Where interest rates and maturities are concerned, 

high financial costs have been the rule. Instead of 
“deep markets” for investment financing, as the 
neoliberal approach expected, the result has been 
markets that are deeply segmented and excessively 
focused on the short term (Stallings and Studart, 
2005). The Washington Consensus reforms to 
domestic capital markets have actually tended 
to weaken development banking and the long-
term segment. Consequently, these reforms have 
not been characterized by consistency with the 
recommendations of  the Monterrey Consensus 
(United Nations, 2007), whose goal was to increase the 
resources going to economic and social development 
and give an effectively inclusive and countercyclical 
character to the working of  capital markets.

National financial systems were certainly quite 
imperfect and inadequate before the Washington 
Consensus reforms, notwithstanding which they 
financed a higher investment ratio in the 1970s 
than was achieved under the neoliberal reforms, 
and supported substantially higher gdp growth 
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(see table 1 and figure 1). It would be unwise in the 
extreme to ignore these two realities and the contrast 
between them.

Consequently, the reform to the reform of national 
financial systems should be aimed at channelling 
resources into savings and productive investment, which 
generates sustainable jobs. The institutional structure 
required includes a vigorous long-term intermediation 
segment to allocate savings to productive investment, 
and there need to be prudential and countercyclical 
regulations. This system needs to include an active 
role for public- and private-sector development banks 
(eclac, 2010). 

In emerging economies like those of  Latin 
America, domestic markets are extremely difficult to 
reform when the capital account is indiscriminately 
open. Effective and efficient countercyclical regulation 
of  the capital account emerges as an unavoidable 
condition of  progress towards a development 
macroeconomics, with space for monetary policy 
and exchange-rate sustainability (Ffrench-Davis, 
2006, chapters II and V; Ocampo, 2008). Regulation 
of  capital flows can create space for consistent and 
countercyclical exchange-rate and monetary policies 
simultaneously.

Extreme liberalization of external financing, like 
that introduced since the 1990s, entails integration 
into the most speculative segments of international 
financial markets. Consequently, the most dynamic 
segment of the capital market has been large-scale 
financial activity involving short-term inflows and 
outflows, characterized not just by its procyclical 
volatility but also by the tenuousness of its links with 
productive investment.

Regulation of the more volatile capital accounts 
can act as a countercyclical macroeconomic instrument, 
acting on boom and bust cycles right at their source. It 
can mitigate pressures for currency appreciation and 
make it possible to adopt contractionary monetary 
policies in periods of financial euphoria. Also relevant 
is that the use of precautionary regulations during 
booms subsequently creates space for expansionary 
monetary and fiscal policies in episodes like the 
global crisis.

At the same time, countercyclical regulation 
of  capital account inflows and outflows provides 
room for a reorganization of the domestic financial 
system aimed at channelling resources into productive 
investment with a bias towards inclusiveness, helping 
to reduce the structural heterogeneity between different 
economic and social sectors.

(b) National experiences with countercyclical 
measures
On the whole, experience with the use of 

restrictions on short-term or liquid capital inflows 
has shown them to play a useful role in creating 
space for countercyclical macroeconomic policies, 
thereby contributing to growth and employment 
(Ocampo, 2008; Stiglitz, 2000; Williamson, 2003). 
These restrictions are designed to create a more 
stable macroeconomic environment during booms 
and minimize costly recessionary adjustments in 
the retreat from positions of disequilibrium due to 
domestic overheating or external imbalance.

The success of the Chilean experience in the first 
half of the 1990s is a robust proof of the effectiveness 
of countercyclical regulations. Having recently returned 
to democracy, in 1990 Chile was confronted with a 
larger supply of external financing (relative to gdp) 
than other nations in Latin America, owing to its 
better economic performance, smaller economy and 
renewed political stability. This supply of funding was 
perceived by the authorities as an excess that would 
destabilize the country’s macroeconomy (particularly 
aggregate demand and its consistency with potential 
gdp and a sustainable external balance) and its 
export strategy.

Accordingly, the authorities regulated the amount 
and composition of capital inflows by adding to the 
cost of  short-term flows of  funds, whether in the 
form of credits or stock market investments. This was 
done by establishing a non-interest-bearing reserve 
requirement (encaje), calculated as a proportion of 
the gross flow and to be held at the central bank for 
a given period, the rate of  the encaje and period 
varying with the supply of  external funding. By 
regulating the composition and amount of inflows, 
the reserve requirement provided effective room for 
simultaneously implementing active countercyclical 
monetary and exchange-rate policies (Magud and 
Reinhart, 2006; Edwards and Rigobon, 2009). 
They allowed Chile to maintain a level of aggregate 
demand consistent with its productive capacity and 
a sustainable exchange rate. These equilibria led to a 
substantial increase in the investment ratio and in the 
potential and actual gdp growth rate, with average 
gdp growth exceeding 7% a year. In the second half  
of the 1990s, Chile went along with more fashionable 
policy thinking and allowed the regulatory power of 
the reserve requirement to weaken before liberalizing 
the capital account in 2001 (Ffrench-Davis, 2010c, 
chapters VIII and IX; Le Fort and Lehmann, 2003). 
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It thus fell victim to contagion from the Asian crisis 
in 1999 and saw its gdp growth rate drop from 7.1% 
in 1990-1998 to 3.8% in 1999-2008.

The region has had a great variety of experiences 
with capital account regulation. Controls on capital 
outflows, combined with large fiscal deficits and 
clearly overvalued exchange rates, are usually very 
inefficient and destabilizing. The purpose of  the 
capital account regulation proposed here is to achieve 
sustainable equilibria in the real macroeconomy, 
which is the opposite of  seeking to perpetuate 
imbalances. In pursuit of  these equilibria, some 
interesting regulatory experiments have recently 
been implemented in the region, largely to prevent 
excessive currency appreciation. Mention may be 
made of  the cases of  Argentina, Brazil, Colombia 
and Peru (eclac, 2009b).

Other regions can show many positive recent or 
current experiences with capital account regulation. The 
Republic of Korea is an example of an economy that 
maintained strict capital controls during a remarkable 
spell of economic growth lasting a third of a century. 
Following liberalization of capital inflows in the early 

1990s, which led to its 1998 crisis, the country has 
maintained controls on residents’ transfers of funds 
abroad (Mahani, Shin and Wang, 2005). Meanwhile, 
more traditional controls like those applied in China 
and India (such as bans on short-term financial 
borrowing, stock market investment quotas and 
controls on capital outflows) have proved very effective 
in achieving the macroeconomic objective of a more 
drastic weakening of the link between the domestic 
economy and the volatility of international markets 
(Ocampo, 2008). Both nations have successfully 
withstood the current crisis and their controls created 
the conditions for the remarkable recovery programmes 
now in operation.

In summary, reforms of  the Washington 
Consensus reforms are urgently needed and should 
give greater priority to the linkages of the financial 
system (both local financial markets and the capital 
account) with the domestic investment process and 
the domestic economy than to those with short-term 
external financial markets. They should also improve 
the stability of domestic demand and macroprices 
such as the exchange rate.

VII
The great macroeconomic challenge

These reflections come at a time when the world seems 
to have avoided what many analysts feared could have 
been a depression similar to that of the 1930s. That 
this did not occur was due not to good fortune or 
self-correcting markets, but to deliberate public action 
to correct the global macroeconomic situation. The 
correction ran counter to the dominant paradigm 
of  a passive State and neutral economic policies. 
The response of the world’s leading economies has 
been a vigorous countercyclical fiscal policy. With 
collapse avoided, fortunately for the great majority 
of the world’s population, the task now is to deal 
with what is still a recessive situation and complete 
a set of corrections, both in global institutions and 
in each of our countries.

This article has documented how the choice 
of  macroeconomic approach decisively affects the 
stability and speed of  growth, and influences the 
degree of equity built into the structure of domestic 

markets. National financial systems have a crucial 
role to play in capturing savings and allocating them 
to investment. Foreign capital, meanwhile, can play 
a valuable role as a supplement to local savings; the 
composition and stability of flows are crucial here. 
Indiscriminate financial liberalization proved highly 
inefficient as a way of achieving economic development 
and real macroeconomic stability and of reducing 
inequality. The global crisis —an example of the risks 
of unregulated “financierism”— has created space for 
more pragmatic policies and countercyclical regulation 
of the capital account in the region.

The way reform of national capital markets and 
their relationship with international capital markets is 
undertaken represents a critical challenge on the road 
to a sustainable macroeconomics that is conducive 
to economic and social development.

(Original: Spanish)
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Three new structural factors underlie the most recent global crisis: 

(i) the fact that several high-population countries have joined the growth 

process; (ii) the increasing scarcity of environmental and certain natural 

resources; and (iii) the extraordinary concentration of income and wealth 

that has occurred in the advanced economies over the last two decades. 

These structural changes have significantly strengthened the links between 

global growth and commodity demand; they have made world commodity 

supply increasingly inelastic, and have rendered economic growth more 

dependent on easy monetary and financial policies. The combination of 

these factors could make the world economy highly crisis-prone and may 

hinder recovery from the current one. 
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This article focuses on new structural factors that 
have played an important but often neglected role in 
the genesis of the current global crisis, and may also 
have profound implications for long-term economic 
growth. It examines the synergetic interactions that 
exist between three structural factors: (i) the awakening 
of heavily populated countries, such as China and 
India, from centuries of economic lethargy, and their 
emergence as world growth leaders, and as large-
scale providers of industrial goods and consumers 
of  commodities; (ii) the increasing scarcity of 
environmental and certain natural resources which, 
for the first time ever, is starting to be felt in rich and 
poor countries alike; (iii) the dramatic concentration 
of wealth that has occurred over the last two decades 
especially in the advanced economies. 

Structural factors (i) and (ii) have made commodity 
prices highly responsive to economic growth. The 
increased economic weight of population giants that 
are still at an early stage of development, such as 
China, India and others, has increased the commodity- 
and energy-intensity of global economic growth, as 
growth in these countries is largely based on a rapid 
expansion of  commodity- and energy-intensive 
industries (Farrell and Grant, 2005). Moreover, while 
the advanced economies have largely dematerialized 
their production by focusing more and more on 
services and knowledge-intensive industries, their 
consumption has not dematerialized by nearly as 
much. This asymmetry has meant that the advanced 
countries increasingly rely on the rest of the world to 
meet their growing net demand for material goods, 
energy and other commodities.

As a result of the second factor —the increasing 
worldwide scarcity of natural resources— the response 
capacity of commodity supply is becoming less and 
less flexible, at a time when world growth is fuelling 
higher commodity demand. As a result, rapid world 
economic growth is now closely accompanied by 
rising commodity prices. 

  Research assistance was provided by Asif  Islam and Amparo 
Palacios, graduate students at the University of  Maryland at 
College Park.

Central banks respond to these prices hikes 
by tightening monetary policy to prevent the 
corresponding pressures being validated in higher 
inflation indices, while hopefully still leaving some 
room for the economy to continue growing, albeit 
perhaps at a more modest pace. Nonetheless, for 
reasons to be made clear below, the third structural 
factor —the increasing concentration of wealt— has 
made the real economy much more sensitive to tight 
monetary and financial policies than in the past, and 
this has considerably reduced the space available 
for continued economic growth in periods of tight 
monetary policy.

Over the last two decades, the concentration 
of  wealth in advanced economies, and in many 
middle-income countries too, has gone hand-in-hand 
with stagnation among the middle class; and both 
phenomena are at least partly the result of new policies 
implemented in this period (Krugman, 2006). This 
suffocation of the middle class —what Paul Krugman 
has dubbed “the great wealth transfer”— has made 
the vast majority of households increasingly reliant on 
new borrowing to finance their consumption, thereby 
causing debt-to-income ratios to explode (Taylor 
and others, 2008). As a large portion of that debt is 
often subject to periodic interest-rate adjustments, 
household disposable income (after debt service) has 
become much more sensitive to interest-rate hikes. 
Moreover, as global economic expansion depends 
heavily on rapid consumption growth, especially in 
the United States and other advanced countries, this 
has made economic growth ever more reliant on easier 
monetary and financial policies in those countries. 
Such policies are essential to allow consumers easy 
access to credit and support a relatively low debt-
service burden despite their higher household debt/
income ratios. As result, middle-class households were 
for long able to increase their consumption, financed 
by higher debt levels, even though their real income 
were being squeezed or remained flat. 

In the United States, the share of total household 
income received by the richest 10% of households grew 
continuously from about 35% in the 1980s to 50% in 
2007, its highest level ever (Saez, 2009). Ominously, 
the only other period in the last century in which the 
wealthiest 10% received close to 50% of total income 

I
introduction
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was in the years leading up to the Great Depression. In 
fact, in 1917-28 the share of the top 10% grew almost 
exactly as fast as in 1996-2007, rising from 40% to 49% 
in the earlier period and from 40% to 50% in the latter 
(Picketty and Saez, 2003). Apparently, this is more 
than mere coincidence; when income concentration 
reaches such extreme levels it makes economies that 
depend on domestic demand increasingly vulnerable 
to deep and prolonged crises, because it becomes 
increasingly difficult to keep demand growing. While 
domestic income concentration may not directly make 
economies where growth is primarily export-led, 
such as those of Latin America, more crisis-prone, 
it certainly does in countries such as the United 
States that rely on domestic demand. Moreover, as 
this and a number of other rich countries provide a 
large proportion of the rest of the world’s markets, 
a demand slump in these countries could easily drag 
the world into recession.1 

As shown below, the greater sensitivity of 
commodity prices to world economic growth, combined 
with the greater reliance of  economic growth on 

1  In most countries with open markets, such as those of Latin 
America, China, India and many others, wealth concentration 
may not be a direct obstacle, since economic growth is mostly 
fuelled by foreign demand. This causes a social “tragedy of the 
commons” type of syndrome: governments that tend to be driven 
almost exclusively by gdp growth-maximization objectives have 
no incentive to prevent a concentration of wealth, since this will 
not affect an individual country’s growth potential. Nonetheless, 
if  most countries in a globalized world apply the same pro-growth 
policies with no concern for the distribution of wealth, wealth 
concentration will become contagious across the world. This, 
in turn, restricts global demand and thus provides a precarious 
foundation for sustained global economic growth.

loose monetary policies in the advanced countries, 
are likely to make rapid economic growth with price 
stability much harder to sustain in the future; and 
they may make it more difficult to recover from the 
current crisis. 

Section II of this article makes a detailed analysis 
of the emergence of the recent great recession, against 
the backdrop of a new economic order generated by the 
three structural factors mentioned above. The analysis 
starts by reviewing interactions between rich and poor 
countries, highlighting how the economic success 
achieved by many highly populated but historically 
poor countries has made global economic growth 
more widespread. Section III reviews environmental 
aspects and their relevance for global economic growth. 
Section IV considers the consequences of the radical 
new policies implemented by various conservative 
governments, based on the intellectual laissez-faire 
ideology reinvented in the advanced economies, to 
which many middle-income countries around the 
world have signed up. One result of  these policies 
was greater concentration of wealth in most countries 
(Jerzmanowski and Nabar, 2008; Philippon and 
Reshef, 2009). Thus, while economic growth across 
countries has become more inclusive, with the growth 
club expanding to encompass a number of previously 
excluded countries, income growth within individual 
economies has increasingly become the privilege of 
a relatively small minority. Section V describes the 
relationship between energy and raw materials prices, 
inflation, and the outbreak of the crisis. Lastly, section 
VI concludes by showing how the unusual nature and 
intensity of the current crisis have been the corollary 
to these developments. 

II
The new economic order: retrospect

1. The dematerialization of production 
in the North 

For much of  the twentieth century, continuous 
economic growth was the privilege of an exclusive 
club comprising no more than a fifth of the world’s 
population (henceforth referred to as the “North”). As 
the North grew ever richer, it underwent continuous 
structural change, and its production became 

increasingly “dematerialized” (López and Stocking, 
2009). The structure of gross domestic product (gdp) 
in the North became increasingly focused on services 
and, generally, on human-capital- and knowledge-
dependent activities. As a counterpart, the total-
output share of natural-resource-based activities, and 
later most manufacturing sectors, gradually shrank. 
Figure 1 illustrates the intensity of this process over 
the last 50 years in the United States, as the shares 
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of both commodity production and manufacturing 
in total gdp have steadily declined. Manufacturing, 
agriculture, forestry, fishing, oil extraction and mining 
have seen their combined gdp share plummet from 
over 40% in the early 1950s to less than 20% in the 
early 2000s. 

This dematerialization of the North’s production 
has not been matched by a similar dematerialization 
of consumption. While there was some shift in the 
structure of consumption —which ceased to be centred 
on commodities such as foodstuffs— consumers in 
the North continued to expand their demand for 
energy and industrial products, especially durable 
goods, at a rate that often outpaced their per capita 
income (Ghertner and Fripp, 2007). The North’s 
consumption dematerialized much more slowly than 
its domestic production, making it increasingly reliant 
on the rest of  the world (the “South”) to supply, 
firstly, commodities (including energy and other 
raw materials), and then manufacturing goods too, 
particularly over the last three decades. 

An analysis of trade flows in the United States, 
for example, shows a rapid increase in net imports of 
commodities and industrial goods as a proportion 
of that country’s total imports and gdp. Figure 2 
illustrates this, showing a steep rise in the share of 
industrial goods in total imports and large increases 
in imports of  manufactured and other industrial 

goods as a proportion of domestic production. The 
same is true for most other commodities including 
metals (see figure 3). Imports of  industrial goods 
and commodities have grown particularly fast over 
the last two decades.

2. The roles played by the South 

This article distinguishes two groups of economies 
in the South: those that are rich in natural resources 
(most of  Latin America, Sub-Saharan Africa and 
parts of Asia); and those that are labour-abundant 
(nearly all Asian countries). The labour-abundant 
South includes population giants such as China and 
India and a few others, which are home to a very 
large proportion of the world’s total population; in 
contrast, the resource-rich part of the South is relatively 
sparsely populated. While there have been periods in 
which the South as a whole has been able to achieve 
modest growth, until the last three or four decades 
few countries in the South had been unable to sustain 
growth for lengthy periods of time. The resource-rich 
South essentially became a passive supplier of energy 
and other commodities to the North. 

Since colonial times the North has maintained 
efficient commodity-producing enclaves in the 
resource-rich part of  the South, selling almost 
exclusively to northern markets. Burgeoning demand 

FIGURE 1

United States: sector composition of gdp, 1947-2007 
(Percentages of total gdp)

Source: United States Bureau of  Economic Analysis.

gdp: Gross domestic product.
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FIGURE 2

United States: share of industrial imports in total imports and gdp,a 1972-2008
(Percentages)

Source: United States Bureau of  Economic Analysis; R.C. Feenstra, J. Romalis and P. Schott, “United States imports, exports and 
tariff  data, 1989-2001”, NBER Working Paper, No. 9387, Cambridge, Massachusetts, National Bureau of Economic Research, 2001), 
http://www.internationaldata.org/.

a The categories are: fuel and lubricants, paper and paper base stocks, materials associated with non-durables, selected construction 
materials, unfinished and finished metals associated with durable goods, non-metals associated with durables.

gdp: Gross domestic product.
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FIGURE 3

United States: metal imports as a proportion of domestic production, 1900-2004
(Percentages)

Source: United States Geological Survey.
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for commodities in these markets was matched by 
continuous exploration and new investments made 
by the North to expand these enclave economies. 
The presence of  abundant resources in the South 
and the absence of effective regulations limiting the 
environmental damage caused by their extraction, 
together with continuous Northern investments in 
resource extraction in the (resource-rich) South, kept 
the global commodity supply curve relatively flat 
for a long time (in other words, supply was highly 
elastic), which helped to keep real commodity prices 
constant (López and Stocking, 2009). As has been 
documented in several studies, productive enclaves of 
this type have had few linkages with the rest of the 
South’s economies, and generally contributed little 
to their growth (de Janvry, 1975). 

Both the resource-rich and the labour-abundant 
segments of the South remained essentially stagnant, 
exerting little pressure on commodity demand; and 
this, in turn, helped to keep commodity prices stable. 
The fact that this process lasted well into the second 
half of the twentieth century (Sokoloff and Engerman, 
2000; Acemoglu, Johnson and Robinson, 2001; Khor, 
2000) allowed the North to grow while enjoying the 
luxury of commodity prices that stayed constant and 

sometimes even fell in real terms, despite continuously 
expanding demand from the North throughout much 
of the century (see figure 4). 

3. The labour-abundant South emerges in the 
global economy

As documented by the so-called “resource-curse” 
literature, the constant expansion of natural resource 
extraction in enclaves of  resource-rich countries 
of the South has in most cases been insufficient to 
promote their sustained economic growth (Barbier, 
2005). In contrast, the labour-abundant South was 
better placed to benefit from the growing demand for 
industrial goods arising from the dematerialization 
of production in the North, especially over the last 
three decades. 

(a) First, the “Little Giants”
The labour-abundant South started to shake off  

its lethargy in the 1970s with the emergence of a few 
relatively small countries in South East Asia (Korea, 
Taiwan, Hong-Kong (Special Administrative Region 
of China), Singapore and a number of others), which 
succeeded in maintaining rapid growth over long periods 

FIGURE 4

real commodity price trends: producer price index (ppi),a

all commodities, 1913-2007

Source: United States Bureau of  Labor Statistics.

a Producer price index for commodities as defined by the United States Bureau of Labor Statistics. 

cpi: Consumer price index.
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of time, driven by manufacturing exports. Although 
small in size, these newly industrializing countries 
(nics) became major exporters of  manufactured 
goods to the North. The emergence of these little 
manufacturing-export giants allowed the North to 
intensify its relative specialization in environmentally 
clean non-material products, while relying increasingly 
on the nics as efficient suppliers of industrial goods 
to satisfy growing demand among consumers in the 
North (Krugman, 1994; Lall and Albaladejo, 2004; 
Noland, 1997). 

Although population density in the nics was 
high, their overall population was too small to have a 
significant impact on global demand for commodities, 
despite their rapid growth. This meant that nic 
expansion did not exert greater demand pressure on 
world commodity prices, which, as shown in figure 4, 
remained broadly stable during the nic boom period 
in the 1970s and 1980s. 

Thus, by the late 1980s the world had achieved 
a remarkable equilibrium: the North plus a few nics 
achieved rapid growth —the North on the basis of 
environmentally clean service-oriented production 
which greatly facilitated its low-cost, ecologically 
“sustainable” development; while the nics supplied 
the North with an increasing portion of its growing 
net demand for industrial goods at low market prices, 
albeit produced at high domestic environmental cost; 
whereas the still slow-growing resource-rich part of 
the South supplied raw materials, also at low prices 
but at the cost of a continuous erosion of its natural 
resources and environment.2 

(b) Then, the “Real Giants”
The late 1980s brought even more dramatic 

changes, as other large labour-abundant countries 
of the South implemented major pro-growth policy 
reforms. The emergence of the new industrial giants 

2  It is interesting to note that the North started to dramatically 
reverse its environmental degradation in the mid-1970s, just as 
the nics were emerging as suppliers of low-cost goods produced 
by polluting industries. This process also coincides with the time 
when most of the modern environmental regulation in the North 
begun to be implemented. Increasingly stringent environmental 
regulation in the North may have been rendered politically acceptable 
precisely because of the emergence of foreign suppliers of goods 
produced by polluting industries. López (2008) shows that one of the 
reasons why the North is able to enforce significant environmental 
regulation at very low cost (estimated at less than 2% of gdp) is the 
emergence of the nics, and later of other large industrial suppliers, 
which allowed it to shift its production away from most polluting 
industries. This view is consistent with the econometric evidence 
provided by Levinson and Taylor (2008).

(nigs), mainly China, India and a few other large 
initially poor countries that succeeded in growing 
very rapidly, was partly a consequence of the drastic 
policy reforms implemented in those countries. The 
new policies included pro-market reforms, privatization 
of State-owned enterprises, export promotion through 
exchange-rate policies and other incentives, and weak 
regulation of pollution, which effectively gave a green 
light to expand manufacturing production with few 
environmental constraints. The success of these new 
policies was assured by the burgeoning demand for 
industrial goods among consumers in the North. 

The nigs were as efficient as the nics in supplying 
industrial goods, but on a much larger scale (Bosworth 
and Collins, 2008; Panagariya, 2006; López, 2008; Lall 
and Albaladejo, 2004); and industrial-export-led growth 
has afforded them unprecedented economic growth 
for over two decades. Growth in these countries was 
based on the rapid expansion of industrial exports, 
facilitated by undervalued exchange rates.3 This, in turn, 
meant a huge accumulation of foreign exchange (see 
figure 5) which was recycled to the North, especially the 
United Sates and parts of Europe, thus creating large 
current-account deficits in the respective economies.4 
Copious financial flows into the North helped keep 
interest rates low and massively expanded the supply 
of credit in those countries, while the capital flow from 
the nigs and oil-exporting countries to the North 
fuelled a continuous rise in equity and real-estate 
prices, which prolonged the economic boom and 
helped form a financial bubble. This, in turn, further 
fed the North’s huge appetite for industrial imports 
from the emerging giants. 

Another remarkable (temporary) equilibrium was 
thus created: the massive financial flows from the new 
giants, created by their industrial-export success, fuelled 
the boom in the North which, in turn, fed consumer 
demand for industrial imports and thus reinforced the 
nigs’ continuous expansion. Real gdp growth rates 
of China and India over the last two decades have 
been consistently above 8% per year, more than three 
times the rates achieved by the advanced economies 

3  According to Rodrik (2007), not only have China and India kept 
their exchange rates undervalued over the last two decades, but the 
extent of undervaluation has increased steadily during the period. 
Most of the nics also based their industrial export take-off  on 
undervalued exchange rates, although, unlike the nigs, some of 
them recently have allowed their real exchange rates to become 
less undervalued —even overvalued at times.
4  The exceptions were Germany and Japan, both of which are large 
exporters of technologically advanced goods and services. 
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(imf  World Economic Outlook). More importantly, 
the nigs contributed over US$ 350 billion per year 
to global growth in the early 2000s —that is, over a 
third of the total annual growth of the world economy, 
estimated at about US$ 1.1 trillion. As shown in 
table 1, the contribution made by China and India, 
of  about US$ 200 billion, represented nearly 20% 
of  total annual world growth in the 2000-07 period, 
compared to just 5% in the 1980s.

4. Finally, commodity-demand pressures 

The new North-nig boom equilibrium of the second 
half  of  the 1990s and early 2000s differed in one 
important respect from the North-nic equilibrium 
of earlier decades: nearly 50% of  all humanity lives 
in the “new giants”, compared to at most 5% who live 
in the “little giants”. In other words, the emergence 
of the nigs dramatically expanded the growth club, 

FIGURE 5

China and india: foreign exchange reserves, 1990-2008 
(Billions of dollars)

Source: Bank of  India and State Administration of  Foreign Exchange, People’s Republic of  China.
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TABLE 1

distribution of real global gdp growth by region and period
(Millions of dollars)

Period China and India Advanced Economies Rest of  the World World

1961-1969 5 154 366 333 120 100 491 587
1970-1979 12 198 514 740 47 150 574 088
1980-1989 36 740 472 160 94 735 603 635
1990-1999 86 310 519 200 116 040 721 550
2000-2007 201 375 618 875 274 525 1 094 775

Source: World Development Indicators, World Bank.
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and, for the first time ever, a large part of the South 
(most of  the labour-abundant portion) became 
an increasingly important and rapidly growing 
net consumer of  energy, raw materials and other 
commodities. Constant economic growth ceased 
to be the exclusive preserve of just a few countries; 
now, for the first time in history, most the world’s 
population were living in countries that were capable 
of growing. Only the resource-rich South remained 
more or less at a standstill.

The nigs’ recent leadership of world economic 
expansion has made growth much more commodity- 
and energy- intensive than in previous decades, 
when it was mainly confined to the North. This is a 
consequence of the large increase in the absolute scale 
of economic growth caused by the incorporation of 
50% of  the world’s population, formerly dormant, 
into the growth process. Moreover, the fact that the 
massive population of the now expanding nigs still 
has a low per capita income means that their income-
elasticity for food, energy and other commodities 

is much higher than in the advanced economies. In 
other words, the continuous upward shift of the world 
commodity demand curve caused by income growth 
is now occurring much faster than before. 

The rapid growth of the nigs thus generated not 
only a drastic expansion of the supply of industrial 
goods but also a dramatic increase in the nigs’ demand 
for energy, food, and other commodities. As the nigs 
started from very low levels of consumption, their 
increased demand for such commodities initially had 
little repercussion on world markets. By the mid-1990s, 
however, they had become significant net importers of 
commodities, energy, and other raw materials. After 
more than a decade of annual growth of 8-10%, the 
huge populations of the nigs expanded their demand 
for commodities to account for a sizable portion of 
total world demand, and so it remains today. Figures 6 
and 7 illustrate the rapid rise of consumption levels 
in China and India and their shares of total world 
consumption of energy and certain other commodities 
over the last two decades.

FIGURE 6

China and india: Energy consumption and share in 
world consumption, 1980-2006
(Trillions of btu)

Source: United States Energy Information Administration (eia).

btu: British thermal unit (unit of  energy).
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As a result of the incorporation of the nigs into the 
growth process, the relation between commodity 
demand and economic growth is becoming ever closer. 
At the same time, the natural resources that the South 
used to possess in large quantities, are becoming 
less abundant, and governments are finally starting 
to take seriously some of  the dire environmental 
consequences of the frenetic expansion of natural 
resource extraction. While most underground raw 
materials may still be plentiful, there are signs that their 
supply will have to tap increasingly more expensive 
sources; moreover, resource extraction has led to 
massive environmental costs affecting extremely 
valuable ecosystems, water quality, forests and other 
increasingly scarce environmental assets.5 

5  With some important exceptions, the real limits on commodity 
supply are not so much the scarcity of in-ground raw materials, 
but the high and rising environmental costs that their production 
entails (Simpson, Toman and Ayres, 2005). Resource extraction 
(mining, oil drilling and other activities) seriously affects water 
quality, soils and forests (for example, mountain top removal for 

Under increasing pressure from international non-
governmental organizations (ngos), local communities 
that are becoming aware of their ancestral rights over 
natural resources, and other parts of domestic civil 
society, governments in the resource-rich South are 
finally starting to implement policies aimed at limiting 
some of the large environmental costs that commodity 
extraction entails. More countries are now enforcing 
environmental regulations, albeit very timidly, on the 
use of many ecosystems that tend to be destroyed by 
unscrupulous resource extraction.6 In other words, 

coal extraction). The United States could significantly increase its 
oil production by expanding off-shore or Alaskan production, at 
the cost of ever higher risk of environmental destruction.
6  Brazil, for example, has passed an environmental crime act with 
stiff sanctions including imprisonment; and ngos frequently lobby 
for the enforcement of laws to protect the Amazon (Da Motta, 
2003). In 1991 Colombia’s constitutional law completely reorganized 
environmental management, resulting in stricter enforcement. 
Priority has been given to the use of economic instruments, and 
especially to punitive and compensatory pollution charges or 
taxes (Huber, Ruitenbeck and da Motta, 1998). More recently, 
China, Taiwan Province of China, and Korea have implemented 

FIGURE 7

india and China: wheat consumption and share in 
total world consumption, by period
(Percentages and thousands of metric tonnes) 

Source: United States Department of  Agriculture (usda).
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the countries of the South have started doing what 
the few natural resource-rich countries in the North 
(the United States, Australia and Canada) did several 
decades ago —impose heavy restrictions on resource 
extraction to mitigate the damage caused to fragile 
ecosystems and other renewable natural resources. 
These restrictions ultimately make commodity 
extraction more costly. 

This means that now, perhaps for the first time 
ever, the long-run supply curve of natural-resource-
based commodities has become relatively inelastic. 
The finite capacity of  the natural world is finally 
being reflected in an increasingly vertical commodity 
supply curve. Ironically this is due not so much to the 
scarcity of non-renewable underground materials but 
mainly to the increasing degradation of ecosystems 
and other renewable natural resources that are crucial 
to life, resulting from the massive exploitation of 
non-renewable resources. 

In short, economic growth is now shifting the 
world commodity demand curve upwards more rapidly 
at a time when the long-run commodity supply curve 
has become relatively inelastic. Hence, it appears that 
world economic growth and commodity prices are 
now more intimately related than in earlier decades. 
This may explain the large hike in commodity 
prices that took place in 2003-2007 and, as shown 
below, helped trigger the current recession. Since the 
increased sensitivity of commodity prices to economic 
growth is symmetric, it also explains the rapid fall 
in commodity prices in the depths of the crisis and 
their rapid recovery in the second half  of 2009 and 
2010, when world economic growth began to stage 
a tentative recovery. 

Climate change

The capacity of the atmosphere to absorb greenhouse 
gases without major climatic disturbance is another 
prominent example of how renewable resources act 
as a constraint on the expansion of commodity- and 
raw-materials-based industries. Once environmental 
policies incorporate the costs of climate change, this 
will eventually have to be reflected in higher prices for 
these products. The emergence of the new industrial 
giants and ever-increasing demand for material goods 

policies that are broadly in line with international standards for 
targeting and reducing greenhouse gases (Shapiro, 2009). Engel and 
López (2008) provide a detailed account of how organized local 
communities have recently emerged around the world to uphold 
their rights and restrict access to natural resources.

by consumers in the North have kept greenhouse-
gas emissions at high levels, resulting in increasing 
concentrations of such gases in the upper atmosphere 
(Bohringer and Loschel, 2003; Loschel and Zhang, 
2002). At the same time, the scientific evidence shows 
that an impending climate disaster can only be avoided 
if  greenhouse-gas emissions are drastically cut. The 
demands made on the atmosphere have for too long 
outweighed its capacity for self-renewal, leading to 
an accumulation of  climate-changing gases with 
the potential to cause major setbacks for human 
development.

The nigs are responsible for a growing share of 
total global emissions, which had surpassed 25% in 
2006 (see figure 8). More importantly, the elasticity 
of  emissions with respect to economic growth in 
the nigs is very high, because production in those 
countries makes intensive use of fossil fuels, including 
oil, natural gas and coal. This means that continued 
economic growth in those countries will entail a large 
increase in their emissions. 

Global economic growth is thus even more closely 
tied to carbon emissions than it was during the late 
twentieth century; and even merely stabilizing world 
emissions at their current unsustainable levels will 
require much more intensive and costly efforts by the 
North to compensate for increasing emissions from 
the nigs. Reducing the magnitude of climate change 
constitutes a new constraint on economic growth that 
has been largely ignored over the last few decades. In 
other words, an important yet hitherto ignored limit 
to growth in the North has been aggravated by the 
rise of the nigs as powerhouses of global economic 
growth and by the constantly expanding consumption 
of material goods in the North.. 

The Kyoto Protocol of  the United Nations 
Framework Convention on Climate Change, originally 
envisaged as a mechanism to deal with the growing 
emissions of  climate-changing gases, has thus far 
proven ineffective owing to a lack of commitment 
by the largest carbon emitters, such as the United 
States, China, India and other major economies. 
Notwithstanding the, hitherto mostly failed, attempts 
to develop an international institution that is effective 
in limiting carbon emissions, sooner or later the world’s 
economies will have to recognize this constraint; but 
imposing heavy restrictions on carbon emissions 
would imply new constraints on the growth of the 
nigs and could even threaten their role as large-scale 
providers of  (highly carbon-intensive) industrial 
goods to the North. 
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1. The North “sets its economy free” from the 
“shackles of government”

By the early 1980s the North had embarked upon 
its own “structural-change” process. The view that 
the “omnipotent state” and excessively high taxes 
were suffocating the private economy became widely 
accepted among policy-makers and economists; and 
the belief  was that tackling these issues would make 
it possible to increase economic efficiency and thus 
allow for faster economic growth. Most countries 
in the North embarked on a far-reaching policy 
experiment that was justified as a means to enhance 
market incentives for investment and innovation. 

The new structural-change policies included 
several pro-market measures, together with a massive 
withdrawal of government from the economy. The 
process included large tax cuts and fiscal retrenchment 
affecting a broad spectrum of  social spending, 
together with large-scale financial deregulation. Even 
more important than the financial deregulation, 

however, was a process of “de-supervision” involving 
deliberate government actions to weaken the powers 
of the regulatory agencies by cutting their budgets, 
staffing, and powers (Caprio, Demirguc-Kunt and 
Kane, 2008). Moreover, structural change, especially 
in the United States and other advanced countries, 
also included policies and legislation (some subtle and 
others less so) aimed at weakening labour unions; and 
successive governments allowed the real minimum 
wage to gradually erode (Autor, Katz, and Kearney, 
2006). These policies significantly weakened workers’ 
bargaining power, which ultimately may have led to 
lower real labour earnings for all except top executives, 
financial traders and a few others. Although some 
of these policies may have encouraged investments, 
especially financial ones, they also appear to have 
had a number of serious, yet presumably unintended, 
consequences for wealth distribution. 

Against a backdrop of increasing globalization, 
and in some cases under pressure from international 
financial institutions (ifis), these policies in the North 

IV
The new economic policies 

FIGURE 8

China and india: carbon dioxide (CO2)emissions from the consumption 
and burning of fossil fuels 
(Millions of metric tons)

Source: United States Energy Information Administration.
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were imitated by governments in many countries of 
the South. Indeed the same ideological consensus 
that led the North to adopt such radical reforms took 
root among most policy-makers and economists in 
developing countries. Of course, this extreme ideology 
of more market and less government (and less taxation) 
was partly created and supported by institutions 
directly or indirectly funded by élite groups, including 
think-tanks, universities and most of the media. The 
ever greater ideological influence gained by the élites 
through these institutions has been replicated in many 
countries in the South and has become their main and 
most effective lobbying mechanism. This paved the 
way for ifis to serve as vehicles for instituting similar 
policy reforms in developing countries. Policy-makers 
in developing countries, many of whom had received 
their academic training in United States universities, 
did not need much persuasion —particularly since 
following ifi advice would significantly improve 
access to international credit and other types of 
international support. 

2. The state does not regulate… wealth 
becomes more concentrated

These policies, which were intended to increase 
economic efficiency and maintain economic growth 
in the North, may also have been partly responsible 
for the massive concentration of  income that has 
occurred over the last two and a half decades.7 While 

7  The rapid conversion of  the economies of  the North towards 
services and away from traditional industrial activities was 
another factor that may have contributed to the erosion of  the 
middle-class and to greater income concentration. A large part 
of  the industrial labour force which had achieved middle-class 
status lost their jobs and suffered significant income losses over 
the adjustment period (this is sometimes referred to as the “lost 
generation”). There are many studies that try to explain the 
concentration of  income by focusing mainly on the distribution 
of  wages among broad groups within the labour force (Autor, 
Katz and Kearney, 2006; Autor, Levy and Murnane, 2003; Card 
and di Nardo, 2002). Many of  these emphasize the implications 
for the wage distribution of  new technologies and higher levels 
of  human capital. A study by Gordon and Dew-Becker (2007) 
analyses the consequences for wage polarization of the decreasing 
unionization of  the labour force —a process that has accelerated 
precisely since the time of  structural change. Few studies have 
analysed the upper end of  the wage distribution, in which a high 
portion of  wage incomes seems to have become concentrated. 
Kaplan and Rauh (2009) do this by showing that the amazing 
pay increases received by executives of  investment banks, hedge 
fund, private equity and mutual fund managers and traders, as 
well as other categories of  top executives in large corporations, 
largely explain the observed polarization of  wage income. This 
increase in executive pay, benefiting perhaps no more than 
1% of  the labour force, is mainly due to the extreme financial 

not necessarily the sole cause of  growing inequality, 
the evidence suggests that these policies contributed 
significantly to the trend (Sloan, 1997). Figures 9 
and 10 give an idea of  the massive concentration of 
income that has taken place in the United States and 
United Kingdom, respectively, especially since the 
early 1980s. In the United States, the middle class 
(defined here as the second, third and fourth quintiles 
of  the household income distribution, representing 
about 200 million people) saw its share of  national 
income shrink continuously from nearly 54% in 
1980 to 47% in 2006, while the share of  the poor 
(the lowest 20%) shrank from 5% to 4%. Most of 
these reductions benefited the wealthiest 5% of  the 
population, whose share of national household income 
grew from 17% to 22.5% over the same period (in 
2007 the richest 400 households in the United States, 
with an average annual income of US$ 350 million 
per household, received more than 1.5% national 
income). Similarly in the United Kingdom, the share 
of  the middle class fell from 55% to 50% between 
1980 and 2006, while that of  the poorest quintile 
also dropped from 10% to 8%. Concomitantly, the 
share of  the top 10% of  households grew from 20% 
to 27% of  total household income.

As a result of this concentration of income, the 
average real household income of the middle class in 
the United States has hardly increased over the last 
three decades, rising from US$ 48,000 in the early 
1980s to just US$ 52,000 in 2007 (see figure 11). In 
other words, while annual per capita gdp grew by 
more than 2% in this period, income growth in middle-
class families was about 0.3% per year. In contrast, 
the mean real household income of the wealthiest 
5% of  the population rose dramatically over the 
same period, from US$ 155,000 to US$ 290,000, far 
outpacing per capita gdp. 

3. dilemmas and paradoxes

The new regulatory environment provided incentives for 
business profit that were highly positive for economic 
expansion. Nonetheless, income concentration made 
it harder to match those incentives with the expansion 
of domestic demand needed to sustain such profits 
and fuel economic growth over time. When income 
becomes more concentrated, the middle class —the 
backbone of the consumer economy— is squeezed; and 

deregulation and other structural adjustment policies implemented 
in the early 1908s.
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FIGURE 9

United States: income distribution: income shares by group, 1967-2005
(Percentages)

FIGURE 10

United Kingdom: income distribution: income shares by group, 1961-2001
(Percentages)

Source: World Income Inequality Database (wiid), United Nations University – World Institute for Development Economics Research 
(unu-wider).

Source: United States Census Bureau.
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this makes it much harder to keep domestic demand 
growing at the rates needed to sustain high rates of 
business profits and economic growth. 

The maintenance of  a high rate of  economic 
expansion in the North depends largely on matching 
rates of  consumption growth (Boone, Girouard, 
and Wanner, 2001; McConnell, Mosser, and Perez-
Quiros, 1999).8 A continuous and rapid expansion 
of consumption, in turn, needs a prosperous middle 
class; but middle-class incomes grew by less than 
one eighth of the per capita gdp growth rate. So, in 
principle, the rate of growth of middle-class household 
income was insufficient to support the consumption 
expansion that the economies of the North needed 
to sustain their historical growth rates.9 The dilemma 

8  Another possible source of growth was exports, but given the 
historically low weight of export products in gdp, even rapid export 
expansion cannot provide enough support to domestic growth. 
Investment, at less than 20% of  gdp, is also too small to make a 
significant difference for growth. Moreover, investment is largely 
driven by consumer demand itself.
9  While the phenomenal increase in the after-tax income of the 
wealthy meant that their consumption expanded rapidly, the 
fact that their propensity to consume is far lower than that of 
the middle class means that the net effect on total consumption 
of redistributing income from the middle class to the wealthy is, 
ceteris paribus, negative.

was how to persuade the middle class to expand its 
consumption sufficiently to keep per capita gdp 
growing by 2-2.5% per year, when its real income 
was only growing at 0.3%. 

In these conditions, the required consumption 
growth could only occur if  credit was plentiful and 
cheap, and if  the middle class could be induced to 
accept ever higher debt levels. Why did households 
fall so readily into the temptation of  easy credit? 
The massive inflow of  capital from the nigs and 
oil-exporting countries was one contributory factor; 
and the almost complete financial deregulation and 
de-supervision by government agencies, which fuelled 
the proliferation of exotic and highly risky financial 
instruments, was another. The final ingredient was 
monetary policy. The Federal Reserve implemented 
a generally permissive monetary policy in the face of 
obvious asset-price bubbles; and it also failed in its 
financial regulation function. 

These three factors generated an unprecedented 
flood of credit and other financial resources into the 
consumer economy, thereby creating the conditions 
for the last component of the miracle (or, to be more 
precise, mirage), namely an extraordinary rise in the 
price of assets of all kinds, but particularly real-estate 
and equities, driven by the burgeoning demand for 

FIGURE 11

United States: real family income, by income group, 1967-2007
(Dollars at 2007 prices)

Source: United States Census Bureau.
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such assets that was being fuelled by the massive 
and continuous inflow of financial resources into the 
economy. The resulting capital gains made ordinary 
citizens feel wealthier, even though their income 
flows were hardly growing at all —since most of the 
income growth accrued to a very small minority of 
the population. The confusion between (necessarily) 
short-term capital gains and higher permanent income 
induced middle-class families to cut savings and rapidly 
expand their consumption, financed by easy credit 
with inflated assets often used as collateral.

Although the dilemma of sustaining economic 
growth with stagnant middle-class incomes was 
“resolved” through easy credit and low interest rates, 
there were ominous implications. This growth model 
requires ever-rising household debt levels, backed 
by ever-increasing equity and real-estate prices. The 
debt burden of the average household almost tripled 
in two decades, from 45% of  its annual income in 
the mid-1980s to 120% in 2004 (Taylor and others, 
2008). Obviously this could not be considered a 
permanent solution.

4. The monetary and financial regulation 
syndrome: “kicking the can down the road”

Almost two decades of  monetary and financial 
profligacy, driven by increasing income concentration, 
created the conditions for a potential economic tsunami. 
The middle class’ continuing and ever-greater reliance 
on new borrowing to finance a large proportion of its 
consumption, made the consequences of restricting 
monetary policy and tightening financial regulation 
much more costly than previously. In fact, for every 
percentage-point hike in interest rates, median 

household income, after debt service, falls nearly three 
times as fast when the debt/income ratio is 1.2, as it 
is today, than when it is 0.45 as it was in the early 
1980s. Moreover, with middle-class income growing so 
slowly, consumption growth depends almost exclusively 
on new borrowing. Hence, monetary tightening, or 
stricter enforcement of financial regulations to curtail 
the manifestly risky practices of the financial sector, 
have much more depressing effects on consumption. 
Consequently, the effects of financial and monetary 
tightening on the real economy are likely to be much 
more pronounced than previously, when household 
consumption was more closely linked to permanent 
income than to new borrowing.

Awareness of  the serious consequences of 
tightening monetary and financial policies in a heavily 
indebted economy makes the monetary and financial 
authorities more reluctant to respond promptly to 
monetary and financial imbalances; and it may make 
them less likely to implement effective regulations 
even when there are clear signs of serious financial 
“anomalies”, such as prolonged asset bubbles. This 
has helped generate a serious regulatory syndrome, 
namely addiction. The longer the implementation 
of  corrective monetary and financial measures is 
delayed, the greater are the short-run adjustment costs 
of doing so, and hence the greater the incentives for 
policy-makers to “kick the can down the road” to gain 
time and leave the financial and monetary authorities 
of the future to solve the problem. This makes the 
monetary and financial authorities progressively more 
complacent, which fosters even deeper imbalances 
which, by the time the authorities are finally forced 
to adopt the necessary measures, could potentially 
trigger a much more serious crisis. 

V
Commodity prices and inflation: the crisis 

Given the relatively small weight of commodities in 
consumer demand in the North, the sharp commodity-
price hikes associated with the rapid growth of the 
world economy initially had little impact on inflation 
in the North. Nonetheless, the magnitude of  the 
commodity-demand implied by 8-10% annual growth 
rates in the nigs forced their prices relentlessly upwards 
(Bosworth and Collins, 2008). As commodity prices 
skyrocketed in 2003-2007 they started to have an 

effect on the overall consumer price index (cpi) in 
the United States and many other countries, which 
were not always immediately internalized by the 
monetary authorities provided they did not affect 
so-called “core” inflation. However, core inflation 
was eventually affected, and by the end of 2004 the 
cpi had more than doubled. This ultimately forced 
the Federal Reserve to belatedly tighten monetary 
policy, causing a steady rise in the effective Federal 
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Funds Rate from 1.25% in the last quarter of 2004 
to over 5% by the end of 2007 (see figure 12). 

As economic growth had become so dependent 
on ever-expanding household debt and easy credit, 
which the income-squeezed middle class needed to 
sustain growth, the monetary tightening of  2005-
2007 had much more traumatic consequences than 
previous episodes of this type.10 In fact, it brought 
the economic boom to an end and triggered the start 
of the great global recession. Firstly, the interest-rate 
hike caused a concomitant rise in mortgage rates, 
leading to the sudden collapse of the housing market, 
which —at the peak of a prolonged price bubble— 
was highly sensitive to mortgage rates. With falling 
real-estate values and the consequent evaporation of 
a significant part of earlier capital gains, consumers

10  The financial and real-estate bubble that was fuelled by cheap 
credit was part of the same phenomenon.

suddenly realized that they were not nearly as wealthy 
as they had been led to believe. 

Moreover, the drying up of  credit made it 
increasingly difficult for the middle class to continue 
borrowing; and, more importantly, the cost to 
consumers of servicing their accumulated debt went up 
significantly. The high debt-to-income ratio has made 
consumer incomes highly vulnerable to interest-rate 
hikes, possibly more so than ever before. All of this 
prompted an initial round of adjustment in household 
consumption and caused widespread defaults in the 
housing sector, which, in turn, led to financial collapse 
inflicting capital losses on equity markets. Large-scale 
capital losses meant the evaporation of the collateral 
asset values that underpinned continued borrowing, 
thereby causing a second-round impact on consumption 
which ultimately allowed the crisis to further impact 
the real sector, causing high unemployment. This 
now appears to be inducing a third-round effect on 
middle-class income and consumption levels, which 
we are experiencing today. The subsequent collapse 

FIGURE 12

United States: commodity prices, inflation, and monetary policy, 2001-2009 

Source: United States Bureau of  Labor Statistics, Federal Reserve Bank of  St. Louis.
Note: The letter “Q” placed after the year indicates quarter.

ppi: Producer price index.
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of the world economy also led to a steep fall in world 
commodity demand and prices. 

Policy responses to the crisis

Governments in the North responded to the crisis in 
the following way: (i) a widespread bail-out process 
involving massive transfers of State resources to large 
financial and non-financial corporations; (ii) a drastic 
relaxation of monetary policy bringing short-term 
nominal interest rates to near zero levels, together 
with quantitative monetary easing —whereby the 
central banks have effectively become direct lenders, in 
particular buying medium- and long-term government 
bonds and lending directly to large financial institutions 
on an unprecedented scale; (iii) massive fiscal expansion 
that has created deficits seldom seen in the history of 
the advanced economies. 

The new deficit-financed fiscal spending is expected 
to partly make up for the sharp retrenchment of 
private expenditure and, in the process, stimulate an 
economic recovery that may entice consumers once 
again to revive their pace of consumption. This view 
sees private consumption being stimulated by the 
economic recovery generated by the fiscal expansion 
and by the near-zero interest rates permitted by the 
more expansionary monetary policy. 

Nonetheless, given the obstinate persistence of 
the new dominant ideology that rejects any structural 
change that would shift the tax burden towards the 
wealthy, fiscal deficits effectively imply large new 
financial liabilities for ordinary citizens, which sooner 
or later will have to be paid for through higher taxes 
and/or inflation. In other words, the capital losses 
suffered by consumers as a result of  the real-estate 
and equity-market collapse, are now compounded 

by potential new obligations in the future generated 
by the fiscal deficits and increased public debt. This 
negative wealth effect is likely to become a serious 
impediment to any significant revival of  private 
consumption. As a result, the multiplier effect of 
large but temporary fiscal and monetary stimulus is 
likely to be small, as impoverished middle-income 
households will be wary when increasing their 
spending. Consequently, once the bulk of the various 
temporary fiscal and monetary stimulus measures are 
withdrawn, there is a risk that the world economy 
may slip back into recession. 

Moreover, the generous assistance given by 
governments to financial enterprises and other parts 
of the large corporate sector effectively means a new 
large-scale transfer of  resources from the average 
citizen to the wealthiest segments of society. A second 
“great wealth transfer” may be underway, thus further 
exacerbating one of the key factors making economic 
growth vulnerable to deep crises. The fact that little 
has been done to tighten financial regulation of the 
major financial companies means that “business as 
usual” has been resumed in the financial sector. This 
has resulted in huge profits for that sector and, once 
again, massive bonuses to top financial executives and 
traders; while most workers, and the non-financial 
part of the economy generally, continue to suffer the 
dramatic consequences of the crisis. 

In sum, policy responses to the crisis have been 
dominated by the prevailing pro-élite ideology. Some 
of the structural fundamentals that caused the crisis 
have thus been exacerbated rather than mitigated, 
which means that the world may remain highly 
susceptible to massive crises, and recovery from the 
current one is likely to be protracted and painful for 
the middle classes.

VI
Conclusion

The confluence of three major factors has made the 
world more vulnerable to deep and long-lasting crises, 
as never before since the Great Depression. One of 
these factors —extreme income inequality both in 
advanced and in many developing countries— is as 
glaring as in the years prior to the 1929 crash. Unlike 
the 1920s, however, the world is now experiencing 
an increasing scarcity of environmental resources, 

which is making commodity supply less responsive 
at a time when the elasticity of the global demand 
for commodities with respect to world growth has 
increased. As a result, economic growth is now more 
closely tied to rising commodity prices than in the 
twentieth century. The combination of greater wealth 
inequality and the concomitant impoverishment 
of the middle class and the high responsiveness of 
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commodity prices to global expansion, have potentially 
lethal economic consequences. 

Although inflation in the advanced economies 
is now less directly affected by commodity prices, the 
persistent rise in commodity prices fuelled by rapid 
world growth eventually feeds into core inflation, 
thereby forcing governments to adopt restrictive 
monetary policies. As a consequence of the highly 
concentrated distribution of wealth, monetary and 
financial tightening now have much more dramatic 
effects on the real sector of the economy than they 
used to have. As a result, the world is now more crisis-
prone, and global economic growth may become much 
more difficult to sustain than in the past. 

In response to the current crisis, the world has seen 
an unprecedented combination of massive bail-outs 
for large firms, together with fiscal stimulus measures 
and extraordinarily lax monetary policies in the 
advanced countries. Public lending has taken up part 
of the slack left by the reduced private lending caused 
by the financial debacle. A new period of easy credit 
seems to have arrived, with the sole difference that the 
source is now public rather than private. Moreover, 
fiscal stimulus has spawned gigantic fiscal deficits, as 
governments have generally been reluctant to raise 
taxes on the rich —apart from a few isolated token 
gestures— to at least partly finance the deficits. While 
probably preventing the great recession from becoming 
a new great depression, the anti-crisis policies seem 
to have done little to address the structural problems 
discussed in this article. Moreover, the bail-out of 
large firms may have exacerbated one of those factors 
by inducing a second-round wealth transfer from the 
middle class to the super-rich.

The crisis brought about a temporary reduction of 
commodity prices and a concomitant fall in inflation. 
Nonetheless, with the structural factors discussed in 
this paper remaining in place, and given the huge fiscal 
and monetary imbalances created in confronting the 
crisis, even the modest recovery of the world economy 
has revived commodity-demand pressures, and the 
prices of several commodities have more than doubled 
over the last eighteen months. If  the global economy 
continues its recovery, commodities may again fuel 
inflationary pressures, which is likely to prompt 
governments to reverse monetary policy and reduce 
fiscal deficits by raising taxes. Furthermore, the large 
fiscal imbalances mean that any economic recovery 
would put additional upward pressure on long-term 
interest rates. Lastly, unless governments are able 
to divorce themselves from the persistent dominant 

economic ideology, the necessary future tax increases 
will almost certainly fall mostly on the middle class, 
thus exacerbating the third structural factor even 
further.11 The net effect of all this is that the incipient 
growth recovery is likely to be suffocated. 

Restoring sustained economic growth requires 
addressing the underlying structural factors: make 
aggregate demand less dependent on easy credit, by 
reversing the concentration of wealth and income; and 
promote rapid, environmentally and commodity-saving 
technological change to make global economic growth 
less commodity- and environmentally-intensive.

The new policies must start from an understanding 
that the economic orthodoxy based on the ideology 
of the élites has failed. Excessive wealth concentration 
needs to be corrected, to enable the middle-class 
incomes to expand again. The major threat of 
looming middle-class tax hikes should be removed 
by drastically raising taxes on the super rich, the only 
group that has benefited and continues to benefit from 
the crisis. The burden of overcoming those huge fiscal 
imbalances must be borne by the wealthy rather than 
the middle class —not merely out of fairness but as a 
prerequisite for sustained economic recovery. Restoring 
fiscal balance by raising taxes on the highest-income 
groups would do much to boost confidence among 
ordinary citizens, enabling them to start expanding 
consumption again, thus increasing the fiscal and 
monetary multipliers and paving the way for a more 
permanent economic recovery.

Would large tax hikes on the super-rich undermine 
economic growth, as the prevailing ideology would 
have us believe? The top marginal income tax rate in 
the United States is currently 35%, compared to 91% 
in the 1950s and early 1960s, for people earning more 
than the equivalent of US$ 2 million per year in 2009 
dollars; and it was above 60% for many years until 
the early 1980s. Yet this did not prevent the United 
States economy from growing rapidly in those decades. 
There are many other examples around the world 
where extremely high marginal tax rates affecting the 
super rich have not impeded rapid growth. 

Many of  the other policies introduced in the 
1980s need to be reversed. The financial sector needs 
to be tightly regulated, and the so-called “Tobin tax”, 

11  As this article was being written, the idea of  a national sales 
tax in the usa was gaining increasing support among economists 
and policy-makers. As is well known, however, such taxes are 
highly regressive and would inflict yet another blow on the 
middle class.
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consisting on a small levy on financial transactions 
should be implemented worldwide. Apart from reducing 
incentives for unproductive financial speculation, 
this could provide a major source of tax revenue that 
could help to correct the alarming fiscal imbalances 
prevailing in most of the advanced economies.

The advanced countries have made significant 
progress in controlling the destruction of environmental 
and natural resources caused by their production 
systems, thanks to the dematerialization of  their 
production and appropriate environmental regulation. 
These policies made it possible to internalize many 
environmental and natural-resource costs generated 
by the productive sector. Nonetheless, the externalities 
concept used was too narrow, since it focused only 
on the domestic environmental effects of  economic 

activity. The fact that much of  the natural-resource 
and environmental destruction taking place worldwide 
is linked to highly material consumption structures 
in the developed economies does not seem to bother 
governments in the North. The North’s failure to 
recognize its consumption as a source of  natural 
resource degradation in the South has exacerbated 
global commodity shortages. An obvious implication 
is that consumption needs to be regulated in the North 
to internalize environmental impacts worldwide and 
not just the domestic environmental impacts in the 
North. This would help the South prevent further 
environmental destruction, which in the long run 
would make the commodity supply curve even 
more inelastic. 

(Original: English)
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Local economic development (led) theory and 
national economic development (ned) theory are 
well established disciplines that are taught in most 
universities in industrialized countries (Blakely, 2003). 
Although developing countries, particularly in Latin 
America, have a long tradition of  implementing 
regional policies, such as river-basin planning, tax 
incentives, regional development agencies, growth 
hubs and integrated rural development, which spawned 
an initial wave of  graduate programmes on local 
economic development back in the early 1960s, Latin 
American universities rediscovered an interest in this 
field as recently as the early 2000s. The decentralization 
processes implemented in many developing countries 
over the last two decades (Montero and Samuels, 
2004; Stren and others, 2002; Aghón, Alburquerque 
and Cortés, 2001; Oxhorn, Tulchin and Selee, 2004; 
and Rondinelli and Cheema, 1983) have contributed 
to this renewed interest. International development 
institutions are also paying attention to led, and 
providing funding for it, as shown on their specific 
Internet pages.1 Generally speaking, led issues in 
geographic areas (regions, counties, provinces and/
or departments) in developing countries are analysed 
through the ned framework without including 
distinctive local-development features. Moreover, 
government agencies operating at the local level, along 
with economic, social and political agents residing in 
specific areas, perceive that economic development 

  The author thanks Esteban Hnyilicza and an anonymous 
referee for their helpful comments, and particularly for drawing 
his attention to early applications of local economic development 
policies in Latin American countries.
1  For example, the World Bank (wb), Economic Commission of Latin 
America and the Caribbean (eclac), United Nations (un), the Inter-
American Development Bank (idb), the Organisation for Economic 
Co-operation and Development (oecd), and others.

in those areas depends heavily on the interventions 
and economic policies implemented by central (or 
federal) government.2 This article seeks to form a 
bridge between current led and ned theories, by 
briefly surveying four additional theoretical aspects 
that distinguish local economic development theories 
from their national counterparts in the analysis of 
led issues.

The first of  these consists of  the location 
factors associated with specific geographic areas in 
an economy; most national economic development 
theories implicitly assume an economy’s territory to 
be homogenous. The second aspect is the nature of 
the goods and services provided by different levels of 
government, where ned theories implicitly assume 
that the influence of the public goods and services 
provided by government covers all geographic areas 
of  the economy. The third aspect is the role and 
participation of  specific agents living in the local 
areas. Traditional ned theories do not incorporate this 
explicitly. Over the last two decades, however, modern 
ned theories have given a more important role to the 
behavior of agents, although not necessarily linked to 
the local areas in which they live. The fourth aspect 
is the multidisciplinary approach to the analysis of 
led issues. In ned theories, the focus is on economic 
fundamentals and the workings of markets, institutions 
and organizations, irrespective of the geographic areas 
in which they operate. A brief and selective survey of 
these four aspects is presented in sections III to VI 
of this article. As a starting point, however, section 
II discusses some of the definitions of led found in 
the literature; and, lastly, section VII makes a number 
of concluding comments.

2  See the study of two regions of Peru (Tello, 2008).

I
introduction
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The World Bank website states that: “Local economic 
development (led) offers local government, the private 
and not-for-profit sectors, and local communities the 
opportunity to work together to improve the local economy. 
It focuses on enhancing competitiveness, increasing 
sustainable growth, employment generation and ensuring 
that growth is inclusive. led encompasses a range of 
disciplines including physical planning, economics and 
marketing. It also incorporates many local government 
and private sector functions including environmental 
planning, business development, infrastructure provision, 
real estate development and finance.”

In various contributions from eclac (Aghón, 
Alburquerque and Cortés, 2001; Finot, 2001) and 
idb (Albuquerque, Llorens and Del Castillo, 2002; 
Llisteri, 2000), led is defined as: “the structural 
and growth process which, by making full use of local 
resources, leads to a continuous increase of the welfare 
of the people living in a local area or region within a 
country. The process includes three dimensions: economic 
(encompassing the means of production that allow local 
firms to make efficient use of local resources, generate 
scale economies and increase their productivity and 
market competitiveness); sociocultural (characterized 
by the social and economic network, in which local 
values and institutions support the led process); and the 
administrative and political dimension (involving local 
initiatives that create an appropriate local and business 
environment to foster local economic development).” 

In the economics literature and from the 
industrialized-economy standpoint (Blair, 1995; Bartik, 
1995; Bingham and Mier, 1993; and Malizia, 1985) 
led is traditionally defined as changes that affect a 
local economy’s capacity to “increase economic growth, 
generate employment and create new wealth for local 
residents.” A modern definition is given by Blakely 
(2003) and Blakely and Bradshaw (2002), who state 
that the led field is a combination of  disciplines 
and an amalgamation of policies and practices; and 
that today led scholarship is a small and growing 
industry in its own right. The led concept is based 
on four factors: (i) indigenous resources and local 
control; (ii) new wealth formation; (iii) new capacity 
building, and (iv) resource expansion. 

These definitions of led share several aspects 
that tend not to be explicitly included in definitions 

of national economic development. The first is the 
geographic location of the led process. Countries 
are usually divided, geographically, politically or 
administratively (see oecd, 2002) into different 
territorial levels or spatial units (such as states, regions, 
departments, provinces, districts, municipalities and 
so forth); and residents (economic, political and 
social agents) are identified with those territories. 
Greffe (2004) postulates at least three justifications 
for the local approach to the economic development 
process: one concerns the specific features of certain 
territories, which may affect the adequate functioning 
of spontaneous market mechanisms, or the policies 
formulated for an area without taking local features 
into account. Another involves the multidimensional 
nature of employment problems, which are usually 
presented as a mismatch between supply and demand. 
Thus, factors such as training, housing or mobility, 
health care, minimum-wage constraints and others 
can in fact only be identified and managed in a precise 
manner and close to the stakeholders involved, which 
means that initiatives must be planned, executed and 
coordinated at the local level. The last concerns the 
global-economy context of the countries, under which 
the local approach is justified, because it allows for 
greater synergy between the economic and social 
foundations of markets.

The second aspect of led processes relates to 
the provision of public goods and services at the local 
level.3 Governments use a variety of instruments to 
achieve the goals of efficient and equitable resource 
allocation in an economy, which entails providing 
public goods and services such as infrastructure (roads, 
bridges, etc.) and social services (education, health, 
etc.). Most of these “goods and services” are supplied 
locally, however, (Tiebout, 1956a) and mainly benefit 
the residents of the areas in which they are supplied. 
Thus, the difference between the public goods and 
services that affect residents in a country’s territories 

3  McGuire and others (1994), conceptualize local-development 
capacity in terms of three broad factors: citizen participation, 
community or local structure, and development instruments. The 
latter relate to local government policies and the supply of goods 
and services that support the led process.

II
definitions of local economic development (led)
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or spatial units and what the literature calls “local 
public goods and services” is another aspect that is 
not explicitly considered in definitions and theories 
of national economic development. 

The third specific feature of  led (in contrast 
to ned) is its explicit consideration of the role and 
participation of local residents (economic, political 
and social agents and citizens) in the local development 
process. Firstly, local residents demand goods and 
services from government (at all levels), to support 
business activities and reduce income inequalities 
in local areas. Secondly, through the activities and 
participation of specific agents, together with alliances 
and partnerships among agents in local areas, they 
can also help increase the supply of  public goods 

and services, boost local economic growth and also 
influence economic policies at the local and national 
levels (oecd, 2007). 

The fourth aspect that distinguishes led from 
the ned is the former’s multidisciplinary approach. To 
address the geographic-location or spatial dimension 
of the led process, the key tools for analysing the 
led process are drawn from the fields of regional, 
urban, rural and geographical economics. In contrast, 
the public-finance approach is used to analyse the 
provision of  local public goods; and tools drawn 
from political economy, sociology and psychology are 
needed to understand the actions and interventions 
of agents in the led process. The following sections 
deal with each of these four aspects in turn. 

III
Location, geography and regional economic 

theories as inputs for led theories

The starting point for understanding the relevance 
of  economic theories of  geographic and regional 
location for led is regional economic-base theory 
borrowed from regional economics. Andrews (1953) 
defines the “economic base” as the set of activities 
in a “region” (defined as a local geographic area or 
a specific spatial unit) which “exports” goods and 
services to points outside its economic boundaries, 
or sells its goods and services to outsiders. Based 
on this definition, regional economic-base theory 
postulates that the “region’s” economic growth is 
driven by growth in the “export activities” of  the 
economic base (Sirkin, 1959, Tiebout, 1956b, and 
North, 1955).4 In led theories, the set of factors that 
determine location, activities and economic growth of 
the economic base of a region5 come from the areas 

4  The economic base activities or basic industries of  a “region” 
are the set of “export commodities or industries or staples”. The 
non-base activities or non-basic industries of  a “region” consist 
of  “subsidiary industries” developed and/or derived from the 
economic-base activities, demand for which is determined locally 
by the residents of the “region” (North, 1955).
5  Taking market demand, its geographic distribution, and local 
resource endowments as exogenous, location theories (Weber, 
1957; Isard, 1956; von Thünen, 1826) and central place theories 
(Christaller, 1966) introduced transport costs and distance from 
markets as factors explaining the fixed and spatial distribution of the 
region’s (base and non-base) activities. Marshall (1890) introduced 

of the economics of location and economic geography 
(both traditional and new). These factors include: 
external factors not localized in the “region”, local 
resource endowments (human, natural and capital) 

the concept of “external or spatial economies” associated with 
the proximity of economic actors within a given location. Such 
economies arise from three types of  cost and market-location 
advantages: job creation and the capacity to absorb workers 
with specialized skills, who are attracted to local areas and form 
a supply pool of  workers; creation of demand for (specialized 
and complementary) inputs which are profitable to produce, 
given the proximity of production markets; and the generation 
of technological spillovers via the exchange of information and 
production methods among firms located in the same spatial 
unit. Weber (1957) introduced the concept of  “agglomeration 
economies” which arise from transaction cost savings stemming 
from the proximity of firms within a specific area; and “external 
economies of scale”, also introduced by Marshall (1890), which 
are defined as the cost savings accruing to a firm because of 
the size or growth of output of  the industry as a whole. Such 
economies contrast directly with internal scale economies, which 
are a source of increasing returns based on larger plant size. These 
external economies are essentially spatial externalities, which can 
generally be defined as economic side-effects of  the proximity 
between economic actors. They can be negative or positive, static 
or dynamic, pecuniary or technological. The static variety is 
reversible, whereas dynamic externalities are associated with the 
technological progress, greater specialization, and division of labour 
that accompanies and/or drives growth and development (Young 
1928). Pecuniary externalities are internalized thorough market 
mechanisms whereas technological ones are not, although they 
may be internalized through non-market mechanisms.
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and physical infrastructure, together with factors 
such as distance from markets (where the economic 
base’s export demand comes from); transport costs 
(which affect production features of the goods and 
services produced in the economic base and the spatial 
distribution of the production of those goods and 
services); spatial (or external) agglomerations; and 
external economies of scale.

In a series of papers (Fujita and Krugman, 1995, 
Fujita and Mori, 1997; Fujit, Krugman and Mori, 
1999; and Stahl, 1987), the new economic geography 
theories put forward by Krugman (1991) and Fujita 
(1988) have introduced all these concepts in a formal 
way (using rational optimizing decisions by agents, 
interactions among agents, skilled labour and capital 
mobility in a general equilibrium framework), allowing 
for the endogenous location of manufacturing and 
agriculture activities and explaining the agglomeration 
of activities around cities and the economic growth 
of the regions. The agglomeration of consumer and 
producer activities in a given spatial unit is formally 
shown as the outcome of two forces: centripetal or push 
forces, and centrifugal, dispersion or expulsion forces. 
The first of these stems from spatial, agglomeration, 
and external scale economies and the creation and 
development of  backward and forward linkages, 
or market-size effects. The second group of forces 
is generated by the immobility of  factors such as 
land and workers (factor rewards decrease as the 
distance from the agglomerated activities increases), 
fierce competition, and pure external diseconomies 
(Krugman, 1999 and Fujita and Thisse, 1996).

The led literature has formulated various 
mechanisms through which the agglomeration of 
economic (base and non-base) activities generates 
economic growth and development for the local 
region or spatial unit as a whole. The first is the 
income/employment-multiplier mechanism (Sirkin, 
1959), whereby higher income and employment in 
economic-base activities will increase the demand 
for goods and labour in non-base activities. A second 
mechanism, drawing on “staples and vent-for-surplus 
models” (Findlay and Lundahl, 1994), operates through 
the backward and forward inter-sectoral linkages 
generated by the economic-base activities when there 
are idle resources in the region. Multi-sector and multi-
regional growth models have been based on these two 
mechanisms of economic base led models (Loveridge, 
2004; Nijkamp, Rietveld and Snickars, 1987).

The third mechanism involves “external and 
agglomeration economies”, as sources of  the 

centripetal and centrifugal forces of the agglomerated 
activities in a region. Growth and development poles 
(Perroux, 1950, 1955, and 1988) and product-cycle 
development theories (Vernon, 1966) formulated the 
basic ideas, which were then formally modelled by 
the new economic geography approach (Fujita and 
Thisse, 2003; Walz, 1996; Baldwin and Forslid, 2000, 
Black and Henderson, 1999; Martin, Gianmarco and 
Ottaviano, 1999 and 2001). 

According to Perroux (1950), an economic space, 
conceptualized as a field of forces, consists of centres 
(or poles) from which centrifugal forces expel and to 
which centripetal forces attract. As a reason for such 
agglomeration, Perroux argued that dominant (leading) 
firms are comparatively efficient, and they can make 
effective use of innovations and thus expand their 
output by more than other firms. This effect would 
be propagated and perceived throughout society 
through a multiplier process. Hence, a polarization 
process is needed for the population at large to benefit. 
Perroux (1955) also postulated that economic growth 
does not occur everywhere at once, but manifests 
itself  in points or “poles” of  growth of  varying 
intensities; and it spreads through different channels 
with variable final effects on the economy as a whole. 
Consequently, a growth pole is an “aggregation of 
propulsive industries” connected to the surrounding 
(or peripheral) environment. It is a “set with capacity 
to induce growth [defined as a lasting increase of a 
dimensional indicator] in another set”. Perroux (1988) 
adds that the development pole is a “set with capacity 
to generate economic and social structures, whose 
effect is to increase the complexity of the whole and 
expand its multidimensional performance”. Based 
on the dynamic stages of  products or “product 
cycles” (Levitt, 1965),6 and evoking the leading role 
of specific and efficient firms in the creation of the 

6  Levitt (1965) distinguish four stages: (i) the stage of market 
development, or creation of a product before there is a proven 
demand for it and often before it has been fully tested technically 
in all respects. Sales volumes are low and progress slowly; (ii) the 
market-growth stage, when a product has survived its introduction, 
demand starts to pick up, and the size of the total market expands 
rapidly; this is the peak stage for any product; (iii) the market-
maturity stage, when sales growth has started to slow and is 
approaching the point where the inevitable decline will begin. In 
the two latter stages, products that are considered economic-base 
activities generate demand in subsidiary industries or non-base 
activities, and are “exported” to markets outside the spatial units 
in which they are produced; and (iv) the market-decline phase, in 
which the product starts to lose consumer appeal and a downward 
slide in sales sets in. Vernon (1966) called this the standardization 
phase, and it starts at the product-maturity stage.
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growth poles, Vernon (1966) argues that regions which 
are capable of producing at the market-development 
and growth stages of the product cycle grow more 
rapidly. The region’s capacity to produce in those two 
stages depends, among other things, on the degree 
of technological innovation among the firms located 
in the region, the region’s endowment of innovative 
firms and the income generated in the region. 

These ideas have been formalized by the new 
economic geography (neg) approach, in which the 
sources of agglomeration, the rate of technological 
innovation (associated with investment in R&D 
activities) and technological spillovers are modelled 
as the key mechanisms driving local economic growth. 
Furthermore, and as a result of  the local growth 
models of neg, regions are divided in two groups: 
central regions, which are the more developed; and 
peripheral regions which are less developed. Central 
regions produce goods included in the first three 
stages of a product cycle, while the peripheral regions 
produce at the standardized stage. These concepts of 
“centre and periphery” first appeared in the seminal 
work of Prebisch (1959). 

A fourth and related mechanism shared by neg 
models is the “circular and cumulative causation” 
mechanism generated by the “lock-in” effects of 
agglomeration (Fujita and Thisse, 1996; Arthur, 
1989). Under this mechanism, the set of  (usually 
differentiated final and/or intermediate) goods at the 
first two stages of the product cycle will be produced 
by innovative firms in locations where there is a 
relatively large and attractive market (measured the 
number of workers or consumers). But the market 

will be relative large and attractive if  a relatively large 
number of producers locate their production there. 
Thus, the concentration of the leading sector (usually 
manufacturing) in a given location is generated and 
reinforced through this circular and cumulative 
causation mechanism.7 The initial activity (usually 
with increasing-returns technology) and its location, 
which generate this mechanism, stem from lock-in 
effects caused by accidental or historical conditions 
(or events).8

While local economic development depends 
on location factors that fuel development in the 
economic base and region through mechanisms of 
transmission between the economic base and non-
base activities, local public goods and services and 
economic policies are also key ingredients in local 
development capacity.

7  A relatively large market is attractive for firms because of the 
potential demand that may exist for their goods (a relatively 
large number of consumers) and the availability of (particularly 
skilled) labour (many consumers also means many workers). Thus, 
firms will demand inputs and labour through backward linkages. 
Moreover, large market size results in lower prices and higher real 
wages, which may induce workers to migrate to locations where the 
leading sector is concentrated. Thus, firms will increase the supply 
and number of (differentiated) goods through forward linkages, and 
they will lower their prices in the locations where their goods are 
produced. According to Fujita and Thisse (1996), the backward and 
forward linkages of the circular cumulative causation mechanism 
turn increasing returns to scale at the firm level into increasing 
returns to scale for the region as a whole.
8  Increasing-returns technology may lead to multiple equilibriums; 
with economic conditions and random events determining which 
equilibrium actually occurs.
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Several issues arise when local public goods and 
services (lpgs) are introduced into the analysis of 
the local economic development process, three of 
which are analysed here.9 The first is the efficiency 
with which the central (federal) government provides 
lpgs. The second is the level of local government 
that can supply lpgs most efficiently. The third is 
the economic and social role of local government 
in the led process. 

On the first of these topics, the pioneering studies 
by Oates (1972) and Olson (1969) provided a starting 
point for the analysis of decentralization theory or 
fiscal federalism. Recent surveys of this strand of 
literature are contained in Oates (1999, 2005) and 
Bardhan (2002) among others. According to the 
Oates (1972) decentralization theorem, in the absence 
of heterogeneous consumer preferences, and if lpgs 
overflow the local jurisdictions in which they are 
supplied, the most efficient arrangement is for central 
government to provide a common level of public goods 
and services to all localities. In contrast, when preferences 
are heterogeneous and there are no spillovers across 
jurisdictions, local governments are more efficient in 
providing lpgs to their respective localities. In the first-
generation theory of fiscal federalism, Oates (2005) 
envisioned a setting in which governments at different 
levels provide public goods, whose spatial patterns of 
benefits are encompassed by the geographical scope 
of their jurisdictions. This allocation of lpgs is called 
a “perfect mapping” or “fiscal equivalence” to use 
Mancur Olson’s (1969) terminology.

Based upon (i) public-choice and political-
economy studies focusing on political processes and 
the behavior of political agents, and (ii) the extensive 

9  A fourth issue, which emerged in the 1990s and is partially 
discussed in this paper, is local governance, for which recent 
surveys can be found in Liou (2007) and Shah and Shah (2006). 
This issue concerns the various types of institutional framework 
that best enable governments to fulfil their economic role. It 
deals primarily with the failings of government institutions when 
intervening in markets. A fifth and related issue, not discussed here, 
is decentralization (in other words the transfer of specific functions 
from central government to local governments). Surveys on this 
topic are presented by Rondinelli and Cheema (1983), Litvack, 
Ahmad and Bird(1999), and Bardhan (2002) among others.

literature on information problems, the modern 
theory of  fiscal federalism (or second-generation 
fiscal theory) summarized by Oates (1999, 2005) 
analyses the workings of different political and fiscal 
institutions in an imperfect-information and control 
setting, focusing basically on the incentives that those 
institutions embody and the behaviour they induce 
from utility-maximizing participants. In this context, 
the first issue of whether to centralize or decentralize 
public activities is analysed from this new perspective; 
and the trade-offs between the inefficiencies under 
centralized provision of  public services stemming 
from more uniform outputs that fail to reflect 
divergences in local tastes and conditions, versus 
the inefficiencies of local supply resulting from the 
failure to internalize inter-jurisdictional externalities, 
are analysed from a somewhat (but not altogether) 
different perspective.

The pioneering work of Tiebout (1956b) is the 
starting point for the second topic, which is closely related 
to the first one. Tiebout argues that government levels 
are directly related to the set of lpgs that governments 
supply within their jurisdictions. He showed that, under 
conditions of high household mobility, households 
can optimally (and efficiently) choose the jurisdiction 
of residence that offers the lpg package that best 
suits their preferences. In contrast to this non-spatial 
allocation theory of lpgs, the Hochman, Pines and 
Thysse (1995) geographic or locational approach to the 
provision of lpgs postulates that their consumption 
entails transport costs. These costs increase with the 
distance between residential locations and the public 
facilities where the goods and services in question are 
available. Consequently, decentralization does not 
have to be based on the types of lpgs supplied by 
local governments, but could be based on territories 
instead. It has been shown that optimal provision of 
lpgs can be decentralized only through metropolitan 
governments supplying the whole range of lpgs over 
one or more appropriate territory.10 

10  The geographic jurisdiction of the metropolitan local government 
is a territory where the user charge collected from its residents, 
plus the corresponding aggregate land rent, is just equal to the 

IV
Local public goods, local government 

and led policies 
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The third issue is what most led practitioners 
have concentrated on. The starting point is the theory 
of the economic role of the government as formulated 
by Musgrave (1959) and Samuelson (1954). According 
these authors, efficiency, equity and (macroeconomic) 
stability are the three basic market principles on which 
the economic role of the government needs to be based. 
Consequently, market failures or distortions, such as 
the existence of public and merit goods, externalities 
and natural monopolies, have traditionally been viewed 
as market inefficiencies to be corrected by government. 
Income-distribution inequalities arising from the 
market allocation of resources is another area that 
requires government intervention in the economy. 
Consequently, market distortions and inequalities 
arising from the jurisdictional distribution of resources 
may be territorial features of the market; and central 
(or federal) and local governments share the role of 
intervening in the economy at the national and local 
level; while the goal of macroeconomic stability is left 
as an exclusive preserve of central government.11

Recently, Shah and Shah (2006) have summarized 
the evolving economic role and responsibilities of 
local governments since the Musgrave and Samuelson 
contributions. Using the traditional fiscal federalism 
approach, which is based on the market-failure and 
lpg- provision approach to the role of government, 
they classify the different expenditures, public goods 
and service provision and taxation responsibilities of 
government and assign them to three levels: central 
(or federal), regional (states or provinces) and local 
(municipalities and metropolitan areas).

Under the same market-failure and lpg-
provision basis for the role of government, the new 
public management approach focuses on what local 
governments should do and how they should do 
it better. From this standpoint, (central and local) 
government is viewed as the “agent”, and the population 
represents the “principal”; so its responsibility is to 
serve the public interest and create public value (defined 
by Moore (1996) and measured as improvements in 
social outcomes or quality of life). This approach also 
suggests a change in the way local government should 
fulfill its responsibility: from the top-down approach 
of fiscal federalism to a bottom-up approach in which 

cost of  supplying all the lpgs provided by the metropolitan 
government.
11  Watt (2006) and King (1984), among others, argue that 
stabilization and redistribution (usually through transfers) are the 
main roles of central government, whereas the local-government 
role is to allocate local public goods efficiently.

local governments behave as managers serving the 
people living in their local jurisdictions (Shah, 2005 
and Caulfield 2003). 

In contrast to these two perspectives, public 
choice theory and the new institutional economics 
focus on government failings rather than market 
failures. These approaches propose different ways 
of organizing governance to avoid the inefficiencies 
caused by government failures. The public-choice 
literature endorses the self-interest doctrine of 
government and argues that the various stakeholders 
involved in policy formulation and implementation 
can be expected to use opportunities and resources 
to advance their self-interest. Consequently, for local 
governments to serve the people’s interests, they need 
full local taxing and spending autonomy, and they 
must be subject to competition within and beyond 
government. In the absence of these prerequisites, 
local governments are likely to be inefficient and 
unresponsive to citizen preferences (Boyne 1998). In 
contrast, the new institutional economics postulates 
various orders of government (as agents) to serve the 
interests of citizens (as principals). The jurisdictional 
design should ensure that these agents serve the 
public interest while minimizing transaction costs 
for the principals (Williamson, 1985; Horn, 1997 
and Shah, 2005).

Similar to the previous two approaches, the 
network form of  governance is also concerned 
with the institutional arrangements of government, 
while focusing on both market and government 
failures. It provides specific guidance in dealing with 
government failures in a hierarchical form of public 
governance, and local government involvement in a 
partnership with multiple organizations. Under this 
perspective, a network mechanism of  governance 
has been advanced for local governments, based 
on trust, loyalty and reciprocity between partners 
with no formal institutional safeguards. Networks 
formed on the basis of shared interests (interest-based 
networks) can provide a stable form of governance 
provided their membership is limited to partners 
that can make significant resource contributions and 
there is a balance of powers between members. Local 
government may thus have an opportunity to serve as 
a catalyst in facilitating the roles of both interest-based 
and hope-based networks to improve social outcomes 
for local residents (Dollery and Wallis 2001).

A more proactive approach to the role of the 
local government is formulated in the led literature 
summarized by Liou (2007), Bartik (1995 and 2003), 
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Bachtler and Yuill (2001), Blair (1999) and Blackely 
and Bradshaw (2002), among others. In addition to the 
traditional and modern theories of the economic role 
and responsibilities of local government summarized 
in Shah and Shah (2006), led practitioners (from the 
United States and Europe) propose another role for 
local government, namely to implement policies that 
foster local economic development. The rational for 
this role is based on specific aspects of theoretical 
models of  led, which may be related to, or are 
claimed to be consistent with, the efficiency and 
equity roles of the traditional and modern theories 
of local government. 

According to Bartik (2003), local-government 
economic-development policy is defined as the special 
activities undertaken by local government to promote 
economic development. Activities referred to as 
“economic development programmes” fall into two 
categories: (i) providing incentives and customized 
assistance for individual businesses from which greater 
economic development benefits are expected; and 
(ii) strategic initiatives to alter more general tax, 
spending, and government regulatory policies to 
promote local economic development. 

Blackely and Bradshaw (1999), Blair (1999) 
and Bachtler and Yuill (2001) distinguish up to 

three “waves” of  led programmes and policies 
implemented by led practitioners in developed 
countries: the first wave, before the 1980s and based 
on location theories of led, dominated by (incentive 
and subsidy) programmes designed specifically to 
attract footloose firms from old industrial areas 
into growing regions; the second wave, during the 
1980s, based upon traditional and neoclassical 
regional development theories, dominated by local 
growth programmes (such as creating new businesses, 
increasing investment capital, developing incubators, 
and providing technical assistance); and the third 
wave, from the 1990s onwards, based on led 
competitiveness and cluster theories, dominated by 
policies aimed at providing an appropriate regional 
business environment, emphasizing public-private 
partnership, collaboration and coordination.

From the institutional standpoint of  local 
governance models, however, local governments are 
not the “principals” of the led process; instead, the 
citizens’ residents in local areas, in their diversity 
of composition and roles, are the “principals”, and 
their active participation is also a distinctive feature 
of led theories. The next section considers the role 
and participation of the citizen or private agent in 
the local economic development process.

V
The role and participation of local private 

agents in the led process

Various groups of  citizens or private agents 
(entrepreneurs, women, groups representing social 
capital, etc.) play multiple roles in the led literature,12 
and they affect the local development process through 
a variety of mechanisms. Entrepreneurship (Bates, 1993 
and Malecki, 1994), “intrapreneurship”(Pinchot III, 
1985) or entrepreneurship capital (Audretsch and 
Keilbach, 2004a) are the terms normally used in the 
led literature to identify one of the oldest mechanisms 
used by entrepreneurs and managers to generate 

12  For example: (i) governors (such as owner-authorizers, voters, 
taxpayers, community members); (ii) activist-producers (such as 
providers of services, co-producers, self-helpers obliging others to act); 
and (iii) consumers (clients and beneficiaries) (Moore 1996).

knowledge creation and innovation (Schumpeter, 
1934) leading to regional/local economic growth 
(Audretsch and Keilbach, 2007, 2005, 2004b; and 
Lawton, Glasson and Chadwick, 2005). Innovation, 
however, is not the only business activity that affects 
the led process. An oecd (2003) report summarizes 
activities and interactions among entrepreneurs in 
local areas that affect the area’s economic development 
and growth process. Entrepreneurs are sources of 
investment, savings, job creation, networks and agent-
coordination, which may enhance the development 
capacity of the local areas in question.

A second way a group of citizens can affect the 
led process is through social capital (Trigilia, 2001; 
Putnam, 1993). Although social capital (defined as 
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the level of interpersonal trust, civic engagement and 
organizational capability prevailing in a community or 
among group of citizens) is a feature of specific local 
geographic areas, the concept was originally conceived 
as having economic-development consequences at the 
national level (Woolcock and Narayan, 2000; and 
Zabojnik and Francois, 2005). 

Moreover, as pointed out by Durlauf (2002), 
social capital also has an impact on issues relating to 
political participation (DiPasquale and Glaeser, 1999), 
development traps (Woolcock, 1998), human-capital 
formation (Coleman, 1988) and the efficiency of the 
judicial system (La Porta and others, 1997). In the first 
case, citizens’ investment in social capital might include 
membership of a social organization leading to better 
coordination and political actions within a community. 
In the second case, a lack of trust among citizens (or 
social capital) in a community could contribute to the 
persistence of development traps. In the third case, the 
trust and coordination dimensions of social capital 
may improve information channels, communications 
skills, and knowledge creation, transfer and flows, 
leading to human capital formation. In the last case, 
the efficiency of the judicial system may affect the 
level of trust among people and thereby encourage 
or discourage the formation of social capital.

Women are another group of  citizens whose 
participation has recently been discussed in the 
led literature (Blumenberg, 1998). Beyond the 
gender-inequality and social-exclusion issues in the 
development process (Weinberger and Jütting, 2001; 
Blumenberg, 1998; and Elson, 1998), gender issues 
and women’s role in the family also have been linked 
to other aspects of social development (as defined in 
Mokate, 2004), such as: poverty; fertility rates; human-
capital formation; household nutrition; infant, child 
and maternal mortality rates (Elson, 1998). In terms 
of women’s role in economic development and growth 
at the local level, the led literature emphasizes three 
roles: as entrepreneurs, as innovators (particularly in 
retail and service industries), and in forming social 
capital (Forsyth, 2000; and Molyneux, 2002).

Another way citizen participation can influence 
the led process is through local “partnerships” (or 
cooperation, collaboration, coordination or association) 
between two or more group of  agents (including 
institutions, community or private organizations, and 
government entities) sharing common development 
objectives that are location-based and operate 
within spatially defined social, cultural, economic 
and political relationships. Local partnerships are 
territorial entities by definition (oecd, 2007). Aside 
from issues relating to the definitions and forms of 
partnerships (such as vertical supplier or purchaser 
associations, horizontal and lateral governmental 
partnerships, and private and public partnerships, as 
listed in Camarero, Hernández and San Martín (2008), 
it is through their social-capital and local-governance 
features that partnerships can influence local economic 
development process (oecd, 2007).

The “trust” element in social capital may 
improve knowledge flows among the members of 
local partnerships (Jones, Kashlak and Jones, 2004) 
and overcome the market failures arising from market 
activities based on the partnerships’ development 
objectives and programmes (for the supply of public 
infrastructure); and the local-governance feature may 
make it possible to overcome government failures arising 
from the process of achieving development objectives 
(by providing stability in a turbulent environment 
caused by economic, social and political changes; 
and by improving market efficiency through adequate 
control and allocation of resources and responsibilities 
among partnership participants, as suggested in Walsh 
and Meldon (2004) and oecd (2001)). 

Active participation by these and many other 
groups of agents and entities —such as the economic or 
interest groups analysed by Gray and Lowery (1988); 
and the local developers analysed by Laukkanen 
and Niittykangas (2003)— is considered by led 
practitioners as a part of  any planning strategy 
to foster local economic development (Walsh and 
Meldon, 2004). 
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The fourth distinctive feature of led theories is their 
multidisciplinary approach to the led process. As 
shown in previous sections, led theories draw on a 
variety of disciplines (such as spatial and location 
theories, public finance theory and the theory of 
governance, among others). Nonetheless, these are 
considered separately to emphasize different aspects of 
the local development dynamic. Until the 1980s there 
was a consensus among led practitioners in terms 
of the various factors taken into account in the led 
process (Thompson, 1968). In the early 1990s, however, 
a set of led theories emerged with a multi-disciplinary, 
multi-dimensional or multi-factorial approach to 
the led process within a unified framework. Those 
theories have been associated with the third wave of 
led policies and local government programmes, and 
they highlight simultaneous interactions between 
various factors to achieve local development goals. 
Two of the most widely studied “modern” theories in 
the led literature are the regional/local competitiveness 
or “cluster” approach developed by Porter (1990) 
(surveyed, by Budd and Hirmis, 2004 among others), 
and the cluster-development approach (Rainess, 2003; 
Rocha, 2004; Enright, 1996).

Leaving aside the problems involved in defining 
the concept of competitiveness (Lall, 2001) and clusters 
(Martin and Sunley, 2003), Porter’s approach to 
led is based on his competitiveness diamond which 
contains four sources of the competitive or productivity 
advantages of national or regional economies. These 
are: demand conditions; factor (or input) conditions; 
firm strategy, structure and rivalry; and related and 
supporting industries, According to Porter (2000), 
“demand conditions at home have much to do with 
whether firms can and will move from imitative, 
low-quality products and services to competing on 
differentiation. In low-productivity economies, the 
focus is heavily on foreign markets. Advancement 
requires the development of more demanding local 
markets. The presence or emergence of sophisticated 
and demanding home customers presses firms to 
improve and provides insights into existing and 
future needs that are hard to gain in foreign markets. 
Local demand also can reveal segments of the market 

where firms can differentiate themselves. In a global 
economy, the quality of local demand matters far 
more than does its size.” 

“Factor inputs”, argues Porter (2000), “range 
from tangible assets such as physical infrastructure, to 
information, the legal system, and university research 
institutes that all firms draw on in competition. To 
increase productivity, factor inputs must improve in 
efficiency, quality, and (ultimately) specialization to 
particular cluster areas. Specialized factors, especially 
those integral to innovation and upgrading (a specialized 
university research institute), not only are necessary 
to attain high levels of productivity but also tend to 
be less tradable or available from elsewhere.”

On the other hand, the context for firm strategy 
and rivalry concerns the rules, incentives, and norms 
governing the type and intensity of local rivalry. Low-
productivity economies with are characterized by little 
local rivalry. Most competition, if present at all, comes 
from imports; local rivalry, if  any, involves imitation. 
Price is the sole competition variable, and firms hold 
down wages to compete in local and foreign markets. 
Competition entails minimal investment. 

Moving to an advanced economy requires the 
development of vigorous local rivalry. Rivalry must 
shift from low wages to low total cost, and this 
requires upgrading the efficiency of manufacturing 
and service delivery. Ultimately, rivalry must also 
evolve from cost alone to include differentiation. 
Competition must shift from imitation to innovation 
and from low investment to high investment —not 
only in physical assets but also in intangibles (skills 
and technology, for example). Clusters play a key 
role in these transitions. 

While the nature of rivalry in a given location 
is heavily influenced by many aspects of the business 
environment (factor availability, local demand 
conditions), the investment climate and competition 
policies set the context. Issues such as macroeconomic 
and political stability, the tax system, labour-market 
policies affecting the incentives for workforce 
development, and intellectual property rules and 
their enforcement, affect the willingness of companies 
to invest in upgrading capital equipment, skills and 

VI
The multi-disciplinary approach  

of modern led theories
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technology. Antitrust policy; government ownership 
and licensing rules; and policies toward trade, foreign 
investment, and corruption play a vital role in defining 
the intensity of local rivalry. 

Lastly, related and supporting industries refer 
to the local presence or absence of  suppliers of 
materials, components and machinery and equipment, 
together with related industries that support enterprise 
productivity and competitiveness (Porter, 1998). The 
level and rate of growth of productivity in a particular 
location, according to Porter (1998), depend less 
on what industries and firms compete on and more 
on how they compete. The sources of competition 
define the factors that influence how firms compete, 
thus affecting productivity and the led process in 
local areas. 

A structural variant of  Porter’s approach is 
the systemic competitiveness approach outlined in 
Meyer-Stamer, Altenburg and Hillebrand (1998) 
and Meyer-Stamer (2005), in which the concept of 
systemic competitiveness seeks to capture the political 
and economic determinants of successful industrial 
development. It refers to a pattern in which State 
and social actors deliberately create the conditions 
for successful industrial development. The concept 
distinguishes four levels: the “micro-level” of  the 
firm and inter-firm networks; the “meso-level” of 
specific policies and institutions; the “macro-level” of 
generic economic conditions; and the “meta-level” of 
“qualitative” variables such as sociocultural structures, 
the basic economic order and orientation, and the 
capacity of social actors to formulate strategies. 

At the local level, the vehicle through which 
specific geographic areas may become more competitive 
and achieve systemic competitiveness for successful 
economic and industrial development is a “geographic 
cluster” (Porter, 1996 and 1998). This is defined as a 
“geographically proximate group of interconnected 
companies and associated institutions in a particular 
field, linked by commonalities and complementarities. 
The geographic scope of  clusters ranges from a 
region, a state, or even a single city, to span nearby 
or neighbouring countries” (Porter, 2000). 

In contrast to the competitiveness approach to 
led, the cluster approach focuses on the way specific 
features of  clusters affect the led process, which 
are intrinsically associated with the “economies” 
and properties generated in a geographic location. 
Under the former approach, Porter (1990) and 
Meyer-Stammer, Altenburg and Hillebrand (1998) 
claim that competitiveness (and its cluster vehicle) 

can be also applied at the national level, and is not 
necessarily linked to the development properties of 
specific geographic areas.13 In addition to the factors 
that determine competitiveness locally, the cluster 
approach focuses on the following led features of 
clusters localized in specific geographic areas: linkages 
and interdependency among firms and activities within 
a given space (Feser, 1998b); externalities (including 
technological spillovers) and agglomeration economies 
arising from location (Feser, 1998a); the formation 
of non-market social networks among agents within 
the geographic cluster (Jones, Hesterly and Borgatti, 
1997; Powell, 1990); the innovation environment 
(Audretsch, 1998; Audretsch and Feldman, 1996); 
and path-dependency and lock-in effects (Kenney 
and von Burg, 1999; and Antonelli, 2000).

Location-factor and cluster-development features 
have been also associated with the emerging literature 
on (national and regional) innovation systems, 
learning and knowledge-based economies (Lundvall 
and Johnson, 1994; Morosini, 2004; Maskell, 2001 
and Cooke, 2001). In a knowledge-based economy 
—defined by oecd (1995) as an economy which is 
directly based on the production, distribution and 
use of knowledge and information— location and 
cluster features can serve as vehicles for knowledge 
creation and economic growth in local areas. In this 
regard, Cappellin (2003) postulates that the knowledge-
creation process is interactive and combinatorial; 
and that closer geographical proximity and greater 
cognitive proximity makes it easier to combine 
complementary pieces of knowledge and facilitates 
interaction between various complementary actors. 
Maskell (2001) adds that the cluster is considered 
the territorial configuration most likely to enhance 
learning processes. Lastly, Leydesdorff  (2006) states 
that the “dynamic of a knowledge-based economy 
has important consequences for the function of 
regions. The locales may serve as the incubators where 
production, innovation, and diffusion processes are 
closely coupled. The density of the local interactions 
increases the chances for “lock-in” and therefore 
the (co-)shaping of trajectories within the system. 
The density of the interactions within clusters and 
regions determines this capacity. Therefore, one can 
expect metropolitan regions to hold an advantageous 
position in the knowledge-based economy.”

13  Enright (1998), Raines (2001) and Camagni (2002) summarize the 
geographic or territorial aspect of the competitiveness concept.



61

fRoM nAtIonAL to LoCAL EConoMIC DEVELoPMEnt: thEoREtICAL IssuEs  •  MARIo D. tELLo

C E P A L  R E V I E W  1 0 2  •  D E C E M B E R  2 0 1 0

The decentralization process pursued by developing 
countries over the last three decades has generated 
a demand for conceptual frameworks to define the 
appropriate objectives and roles of  private and 
public agents in led processes. Unlike the situation 
in the industrialized world, led is practically non-
existent as an academic discipline in most developing 
countries. This discipline provides four theoretical 
approaches to the analysis of  the led process in 

developing economies, going far beyond the economic 
fundamentals, institutions and the market-failure 
approach of  national economic development 
theories. Thus, location factors, local public goods, 
active participation by diverse private agents, and 
the multidisciplinary framework of the led theories 
can help elucidate the necessary objectives and roles 
of agents in decentralization and led processes in 
developing countries.

(Original: English)

VII
Conclusions
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The competitiveness of  the regions comprising a 
country play a major role in ensuring that efforts 
are targeted on achieving sustained development 
that improves the well-being of  the population. 
How to measure the competitiveness of  regions has 
been discussed in various studies, which identify 
some of  the components needed to develop a 
methodological measurement proposal.

This article sets forth a proposal for developing 
a regional competitiveness index (rci) for a country, 
as part of  a comprehensive research project on 
measuring competitiveness.

With this index, the aim is to highlight a new 
approach to competitiveness, measuring how resources 
and capacities are managed in a given region of a 
country, to generate a sustained increase in business 
productivity and in the well-being of its population.

I
introduction

II
Competitiveness

Although the origins of the concept of competitiveness 
date back to trade theories that are over three centuries 
old, today there is no consensus on its definition, nor 
therefore on how to measure it. 

The concept of competitive advantage is based on 
“productivity” and on the factors that determine this 
within an enterprise. Productivity is the relation between 
the output obtained from a system for producing 
goods and services and the resources used to obtain 
that output —in other words their efficient use, or the 
relation between the results obtained and the resources 
used and time taken to obtain them (D’Alessio, 2004, 
p. 223). This approach, which is broadly accepted from 
the standpoint of its constituent factors, was described 
by Prokopenko in 1972, in Productivity Management, 
A Practical Handbook (Prokopenko, 1972).

This vision of productivity was enhanced in the 
1980s with the widespread dissemination of Competitive 
Strategy: Techniques for Analysing Industries and 
Competition (Porter, 2000), which develops a model 
for understanding industries and competition, and 
for formulating a global strategy. The model presents 
the five competitiveness factors that determine the 
attractiveness of an industrial sector, along with their 
causes, as well as those that change through time and 
can be modified through the strategy.

Porter (1999) proposes the competitive advantage 
approach as the value that a firm creates for its 
customers, over and above its costs. This value 

corresponds to what individuals are willing to pay, 
and is best represented by the extent that supply prices 
are lower than those offered by the competition. This 
requires individuals to obtain equivalent benefits. 
The optimal strategy should reflect an adequate 
understanding of the business environment. 

Although the origin of the concept of a nation’s 
competitiveness dates back to trade theories several 
centuries old, it was Porter (1991), in The Competitive 
Advantage of Nations, who laid the foundations and 
recognized changes in the environment and the 
instability of  generic strategies, pointing out the 
need for more dynamic models for thinking about 
the competitive advantage of nations.

Krugman (1994) points out that competitiveness 
becomes irrelevant at the national level, since the 
leading countries are not competing with each other, 
so it is more a domestic issue of the nation in question 
than an external one. On this point, Porter (1991) 
argues that a nation’s competitiveness depends on the 
capacity of its industries to innovate and improve, and 
that certain firms are capable of doing so consistently, 
tirelessly seeking improvements and an ever better 
source of competitive advantage.

In his book Economía urbana, Camagni (2005) 
highlights the debate arising from the position adopted 
on international competitiveness by Krugman (1998, 
p. 5), which casts doubt on the idea that the prosperity 
of a country depends on its commercial success.



69

A CoMPEtItIVEnEss InDEx foR thE REGIons of A CountRy  • 
JoRGE BEnzAquEn, LuIs ALfonso DEL CARPIo, LuIs ALBERto zEGARRA AnD ChRIstIAn ALBERto VALDIVIA

C E P A L  R E V I E W  1 0 2  •  D E C E M B E R  2 0 1 0

For Camagni (2005), the principle of comparative 
advantage cannot be applied when analysing 
competitiveness between local economies and inter-
regional trade, since this theory is based on the concept 
of relative costs and prices that adjust because of a 
lack of mobility among productive factors, currency 
devaluation, and the downward rigidity of  prices 
and wages in a situation of autarchy or isolation. 
Nonetheless, in the case of regional economies, there 
are factors that divert the principle of comparative 
advantage from its foundations: 
i) one cannot speak of autarchy or isolation: the 

link between average productivity and real wages 
is lost; 

ii) productive factors move between regions: a region 
that has an absolute disadvantage in all goods 
will display imbalances in the labour market 
owing to factor mobility. This region adjusts 
quicker through emigration and depopulation 
than through price adjustments; and

iii) there is no regional currency or specific exchange-
rate for each territory. Starting from a situation 
of  equilibrium in which each region has an 

absolute advantage in some product, if  a region 
sees that its productivity is growing by less than 
that of other regions and its output is becoming 
less competitive, it cannot devalue its currency 
as a country could.
In brief, the evolution of  the theory of 

competitiveness starts from two fundamental theories: 
traditional economic theory and modern economic 
theory. The first is represented by the international-
trade model (Smith, 1776), and the second by the 
competitive-advantage-of-nations model (Porter, 
1991), also known as the “diamond of  national 
advantage”, which gives rise to the determinants of 
national competitive advantage, and has produced 
the two most widely recognized studies worldwide 
measuring the competitiveness of nations based on 
its theoretical models. These studies are discussed in 
the next subsection. 

The evolution of the concept of competitiveness is 
summarized in figure 1, which traces its development, 
through the thinkers of the last three centuries, as a 
process of  aggregation culminating in the current 
proposal of Michael Porter.

FIGURE 1

Evolution of the concept of competitiveness

Source: S. Garelli, “The competitiveness of  nations: the fundamentals”, imd World Competitiveness Yearbook 2006, 2006 [on line] 
http://www.imd.ch/documents/wcc/content/Fundamentals.pdf

1776 >> 1817>> 1867>> 1905>> 1942>> 1965>> 1982>> 1990>> 

The classical economists, who identified the following four factors: land, capital, natural resources and the labour force (see Adam Smith (1723-1790), An Inquiry into the 
Nature and Causes of the Wealth of Nations, 1776).

David Ricardo, who developed the law of comparative advantage highlighting how countries should compete (see David Ricardo (1772-1823),  Principles of 
Political Economy and Taxation, 1817).

 The Marxist economists who stressed the effect of the sociopolitical environment on economic development, hence the communist idea that changing the 
political context was a pre-requisite for  economic development (see Karl Marx (1818-1883), Capital: A Critique of Political Economy, 1867).

Max Weber,  a German sociologist, who identified the relation between values, religious beliefs and the economic development of nations (see Max 
Weber (1864-1920),  The Protestant Ethic and the Spirit of Capitalism, 1905).

Joseph Schumpeter, who stressed the role of the entrepreneur as a factor of competitiveness, arguing that progress is the result of 
imbalances that favour innovation and technological improvement  (see Joseph Schumpeter (1883-1950),  Capitalism, Socialism and 
Democracy, 1942).

Alfred P. Sloan and Peter Drucker, who developed the concept of management as a key factor for competitiveness in greater 
depth (see  Alfred P. Sloan (1875-1965):  My years in  General Motors, 1963; Peter Drucker,  The Age of Discontinuity, 
1969).

Robert Solow,  who studied the factors underlying economic growth in the United States between 1948 and 
1982,and highlighted the importance of education, technological innovation and increasing know-how (see 
Robert Solow, 1924),  Technological Change and the Aggregate Production Function, 1957).

Lastly, Michael Porter, who attempted to integrate all of these 
ideas into a systematic model known as the “Diamond of 
national advantage” (see Michael Porter, The Competitive 
Advantage of Nations, 1990). 
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The two most important world-level studies measuring 
the determinants of the competitiveness of nations are 
the Global Competitiveness Report (gcr) produced 
by the World Economic Forum (wef), and the 
World Competitiveness Yearbook (wcy) produced 
by the International Institute for Management 
Development (imd). Both are published annually, 
based on information obtained from statistical data 
and surveys conducted in each participating country. 
Partner institutions are responsible for compiling 
the data and conducting the survey. The two studies 
use similar competitiveness factors, drawn from the 
literature and empirical analyses.

The imd classifies the data in terms of  four 
factors: (i) economic performance; (ii) government 
efficiency; (iii) business efficiency; (iv) infrastructure; 
and each of these is divided into five subfactors. In 
contrast, the wef  classifies the data in 12 factors 
without additional classifications. It should noted that 
the wef  classification corresponds to the 2008-2009 
edition of the gcr, because major methodological 
changes were made in the three preceding editions, 
causing variations in the factors used to measure 
competitiveness.

Production of the global competitiveness index is 
led by Professor Xavier Sala-i-Martin, Chief Adviser 
to the wef  Global Competitiveness Network (2008, 
p. 3). The index is based on 12 competitiveness pillars 
and offers a detailed overview of the competitiveness 
scenario of  the world’s countries at all levels of 
development. It has been produced and published 
annually since 1979; and its 2008-2009 edition evaluated 
134 developed and developing economies.

The ranking of  the variables of  the Growth 
Competitiveness Index (gci) 2008-2009, using statistical 
data or the survey used to measure the competitiveness 
of the nations evaluated in this study, consists of 110 
variables, of which 79 (72%) are obtained from the 
survey, and the rest (31) come from statistical data 
obtained from secondary sources. 

The World Competitiveness Yearbook, meanwhile, 
has been published since 1989 by the imd to provide 
government and business leaders worldwide with 
information on the status and main trends in the 
competitiveness of  the participating countries. In 
2008, the imd published its index on 55 countries from 

different regions of the world, for which it is assisted 
by strategic partners in each country involved. 

The wcy is based on two types of information:
i) statistical indicators (hard data) compiled specially 

from international organizations such as the 
World Bank, the Organisation for Economic Co-
operation and Development (oecd), the World 
Trade Organization (wto) the Inter-American 
Development Bank (idb) and the United Nations, 
among others; and

ii) annual surveys of  entrepreneurs around the 
world (soft data).
Two thirds of the Yearbook is based on statistical 

information and one third on opinions and perceptions 
drawn from the business world. This distinguishes it 
from the Growth Competitiveness Index, which mostly 
compiles business opinions. Another difference with 
respect to the gci is that whereas the wef  theory is 
based on the Porter (1990) diamond model, the imd 
applies its own theory, which sees countries as managing 
their environments according to four fundamental 
forces that form the competitive environment. 

Table 1 provides a summary of the indices and 
subindices published by the following organizations: 
(i) imd 2008; (ii) Heritage Foundation (2008) with its 
Index of Economic Freedom; and (iii) the last three 
versions of the wef  Global Competitiveness Report. 
The latter include the Growth Competitiveness and 
Business Competitiveness Indices, which appeared 
in wef  publications of earlier years, and the Global 
Competitiveness Index, which is the current version 
of the index produced by this Swiss institution.

The regional competitiveness indices calculated 
in Latin America are derived mainly from research 
undertaken by Michael Porter and the Forum, and 
also from the imd Global Competitiveness Yearbook. 
Although several of these regional indices have been 
discontinued, in all cases their development provided 
crucial support for decentralization processes. The 
Latin American indices include those of  Mexico, 
Chile, Colombia and Peru. 

Table 2 presents a summary of the determinants 
of regional competitiveness according to a sample 
of  regional competitiveness indices produced in 
Latin America, showing the existence of a number 
of  constant factors irrespective of  the theoretical 
framework used. 

III
Global and regional competitiveness indices
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In this article, the word “regional” refers to the 
geographic division of a country, which can be defined in 
terms of various factors, including demography, history, 
culture, economics and climate, among others.

An analysis of  earlier literature shows that 
competitiveness can be approached from two per-
spectives: firstly, as a set of  factors that determine 
the level of  productivity; and secondly, as a deter-
minant of  the sustained increase in the population’s 
well-being. Based on these perspectives, regional 
competitiveness can be defined as the management 
of  resources and capacities to obtain a sustained 
increase in business productivity and in the well-
being of  the region’s population.

The definition proposed is tested by applying 
measures of  competitiveness, which are statistical 
approximations, to evaluate the consistency of the 
definition proposed in the light of empirical evidence.

This evidence is obtained by comparing indicators 
of  the country’s economic development, such as 
gross domestic product (gdp) per capita, total factor 
productivity (tfp), or indicators of recognized prestige 
similar to the regional competitiveness index (rci), 
such as the Human Development Index (undp, 2006) 

and the global competitiveness indices published by 
the imd and wef  using specific parameters.

This analysis takes as its reference point the work 
done by Tello (2004) in his report on competitiveness 
factors in Peru.

The first measure of competitiveness compares 
the final result of the imd Global Competitiveness 
Yearbook with per-capita gdp for the 55 economies 
covered by the imd Yearbook in 2008. The analysis 
shows that countries ranked higher in terms of 
competitiveness have higher per-capita gdp.

The second measure of competitiveness is obtained 
by comparing the wef  growth competitiveness index 
(2005a, the latest year in which this index was published) 
and the per- capita gdp growth rate for the period 
2007-2003. The analysis shows that countries with a 
higher gci also had a higher per-capita gdp growth 
rate; so an increase in competitiveness is correlated 
with economic growth.

The third measure of competitiveness is obtained 
by relating the gci to the annual average growth rate
of total factor productivity (tfp) for the period 2004-
2000. This shows a positive relation that suggests that 
improving competitiveness is also related to tfp growth.

IV
definition of regional competitiveness 

V
Proposal for a regional competitiveness index

The proposal for the regional competitiveness index 
(rci) includes a frame of reference for constructing 
indices, supported by both a general and a specific 
model. Lastly, the statistical calculation method is 
analysed and defined, and all of its components are 
presented.

The rci belongs to the category of social indicators, 
generally linked to social research and the design and 
management of social projects. As such, it is a summary 
statistic, relating to the quantity or magnitude of a set 
of parameters or attributes of a given society.

Among indicators normally used for project 
management, social indicators can be classified as 
either simple or complex (Bobadilla, Del Águila and 

Morgan, 1998). The rci is in the complex category, 
since it requires a theoretical framework and there is 
no simple way to corroborate its results.

Indicators can also be classified according to their 
measurement purpose —for example impact, effect 
and compliance (Bobadilla, Del Águila and Morgan, 
1998). The rci can be classified as an impact indicator, 
because it measures competitiveness through the results 
obtained by each region at the end of a given period, 
generally a year, in which the actions of economic 
agents have increased or reduced competitiveness.

Social research deal with phenomena that 
differ in terms of their greater or lesser complexity 
and abstraction. The rci and the concept of 
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competitiveness that underlies it can be categorized 
as an abstract concept which cannot feasibly be 
observed empirically and thus cannot be measured. 
It is therefore necessary to undertake a process of 
decomposition and transformation, what Lazarsfeld 
(1958) calls “operationalization”, to convert the 
notion and concept of competitiveness into a set of 
indicators susceptible to empirical observation, and, 
in the specific case of this study, the construction of 
an index.

According to Blalock (1970), this operationalization 
process must consider that, firstly, the index is 
conceptualized using theoretical reflections based 
on a literature review and the author’s own thinking; 
and secondly, that the measurement makes it possible 
to assign values to social phenomena according to 
specific criteria.

Lazarsfeld (1958) argues that the operationalization 
process makes it possible to express concepts in terms 
of empirical indices and consists of  the following 
stages: descriptive representation of  the concept; 
specification of the concept, identifying the dimensions 
of  its components or semantic subdivisions; and 
the choice indicators for each dimension. Once the 
dimensional indicators have been chosen, they are 
synthesized by constructing indices.

Figure 2 illustrates the process of  icr opera-
tionalization, based on the framework proposed by 
Lazarsfeld (1958). As there is no universally accepted 
definition of competitiveness, the process starts by 
proposing a definition, which is broken down into its 
initial components, namely dimensions, and which also 
give form to the pillars comprising the definition of 
competitiveness (in this case regional competitiveness). 
Lastly, the variables of the factors contained in the 
pillars are weighted, and possible combinations are 
defined. The assignment of weights attempts to express 
differences in relative importance in the rci.

The methodology proposed is based on a review 
of similar experiences in constructing competitiveness 
indices and also on the literature review. The factors 
used, the statistical techniques applied and the 
information required mean that the rci can be 
generalized and replicated in other countries that have 
a similar human development index (undp, 2006), to 
minimize the repercussions of the inherent economic 
and social differences in each country. The adaptations 
needed to apply the rci in specific countries should 
not invalidate comparisons between their regions, to 
provide a base for expanding the scope of comparison, 
together with increasingly advanced reference points 
representing national objectives to be achieved.

VI
determinants of regional competitiveness

The determinants of regional competitiveness, which 
in this study are referred to as pillars, have been defined 
on the basis of  previous literature and the analysis 
of  international experiences. There is no explicit 
consensus on what determines competitiveness; on 
the contrary, defining the pillars of  competitiveness 
is in practice a process of choosing between different 
criteria. These can relate to availability, frequency 
and consistency with the concept (Joy Way, 2004); or 
to (i) consistency with the definition and conceptual 
framework; (ii) statistical support, in the sense that 
the factor is statistically related to an economy’s 
performance indicators; (iii) the fact that it can be 
measured in some form (qualitatively or quantitatively), 
and be easily distinguishable from other factors 
(Tello, 2004).

This process of  selecting pillars is a common 
denominator of competitiveness indices, particularly 
regional ones. Different methodologies are used in the 
process, ranging from the holding of workshops or 
interviews with experts, through to the application of 
sui-generis models. To identify the pillars of regional 
competitiveness proposed, the bases of the regional 
competitive advantages identified in Kitson, Martin 
and Tyler (2004) have been taken as a reference model 
(see figure 3). The concept of regional competitiveness 
related to these bases captures the notion that, although 
there are competitive and uncompetitive firms in each 
region, there are common elements in a region that 
affect the competitiveness of all firms. The approach 
followed by the authors is that of regional externalities, 
in other words resources that are external to the firm 
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FIGURE 2

Process of “operationalization” of the regional competitive index (rci)

Source: P.F. Lazarsfeld, “Evidence and inference in social research”, American Academy of Arts & Sciences, vol. 87, No. 4, Cambridge, 
Massachusetts, American Academy of Arts & Sciences.
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FIGURE 3

bases of regional competitive advantages

Source: M. Kitson, R. Martin and P. Tyler, “Regional competitiveness: an elusive yet key concept?”, Regional Studies, vol. 38, No. 9, 
London, Taylor & Francis, 2004.
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but which are used directly or indirectly and have 
repercussions on its efficiency, innovation, flexibility 
and dynamism —in other words, on its productivity 
and competitive advantage.

The procedure followed in this study to determine 
the pillars of  regional competitiveness based on 
regional competitive advantages (Kitson, Martin 
and Tyler, 2004) includes two stages: generalization 
of the definitions of the six bases (see table 3) and an 
analysis of their applicability, comparing the bases 
with the existing global and regional competitiveness 
indices (see table 4).

The pillars are obtained mainly from the bases 
of regional competitive advantages (Kitson, Martin 
and Tyler, 2004) —except for cultural capital, since no 
empirical evidence has been found that is consistent 
with the definition of those bases in international 
experiences relating to the inclusion of  cultural 
capital. Moreover, neither the global nor the regional 
indices include cultural capital as an individual factor 
or variable. In several cases, as in the pillars used in 
this study, it is considered in relation to education 
and hence as human capital.

The proposed regional competitiveness pillars 
are now described, along with their foundations.

1. Government and institutions (P1)

The first pillar of  regional competitiveness relates 
to the government and its institutions. In the case 
of  the government, it is important to identify its 
main functions to be able to lay the foundations of 
the components with respect to its competitiveness. 
Although government is not the same as State, the 
government exercises the power of the State; in other 
words it undertakes State activities that are commonly 
referred to as powers of State. Accordingly, the State 
role can be analysed on three fronts: microeconomic, 
macroeconomic and institutional (León, 2003). 

The government and institutions pillar arises 
from the microeconomic aspect of  the role of the 
State; in other words, according to microeconomic 
theory, in a situation of  perfect competition, the 
free market makes it possible to attain equilibrium. 
Nonetheless, this scenario is utopian because market 
failures or distortions prevent it from operating in 
such a situation of efficiency. The most common of 
these market failures is the existence of public goods 
that need to be managed with economic and social 
criteria, taking account of externalities, or generating 
monopolies and oligopolies. It is in these cases that 
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TABLE 3

Classification of the pillars of global competitiveness indices according to the 
bases of regional competitive advantage

Basis of  regional 
competitive advantage

World Competitiveness
Yearbook 2008

Global Competitiveness
Index 2008-2009

1. Productive capital — Economic Development — Macroeconomic stability
— Financial market sophistication 
— Market size

2. Human capital — Economic Development — Labour market efficiency

3. Cultural capital

4. Social-institutional capital — Government efficiency — Institutions

5. Capital in infrastructure — Infrastructure — Infrastructure
— Health and primary education
— Higher education and training

6. Knowledge capital/ creativity — Business efficiency — Innovation
— Goods market efficiency 
— Technological readiness
— Business sophistication

Source: Prepared on the basis of M. Kitson, R. Martin and P. Tyler, “Regional competitiveness: an elusive yet key concept?”, Regional 
Studies, vol. 38, No. 9, London, Taylor & Francis; International Institute for Management Development, imd World Competitiveness 
Yearbook, 2008, Lausanne, Switzerland, 2008; World Economic Forum, Global Competitiveness Index, Geneva, 2008.

TABLE 4

Classification of the factors of regional competitiveness indices according to the 
bases of regional competitive advantage

Bases of  regional 
competitive advantage

Regional 
competitiveness index 

2003 (Chile)

Structural departmental 
competitiveness index 

2002 (Colombia)

State competitiveness 
2008 (Mexico)

Competitiveness
of  Mexican cities 

2007

1. Productive capital – Economics results factor – Integration into the global 
economy

– Stable and dynamic economy – Economic

– Natural resources factor – Economic growth – Vigorously competing economic sectors
– External competitiveness – Exploitation of international Relations 
– Natural resources – Efficient factors markets

– World-class leading sectors
– Sustainable management of the 

environment

2. Human capital – Persons factor – Human capital and employment

3. Cultural capital

4. Social-institutional
 capital

– Government factor – Institutions – Stable and functional political system – Institutional
– Government administration – Efficient and effective governments

– Reliable and impartial legal system
– Inclusive, skilled and healthy society

5. Capital in 
 infrastructure

– Infrastructure factor – Infrastructure and location – Urban-
environmental

– Sociodemographic

6. Knowledge capital/
creativity

– Enterprises factor – Firms
– Innovation factor – Innovation and technology
– Science and technology

Source: Prepared on the basis of M. Kitson, R. Martin and P. Tyler, “Regional competitiveness: an elusive yet key concept?”, Regional 
Studies, vol. 38, No. 9, London, Taylor & Francis, 2004 ; Office of the Under-Secretary for Regional and Administrative Development 
(subdere), Informe de competitividad regional, Santiago, Chile, lom Ediciones Ltda., 2003; National University of Colombia, Sistema 
de indicadores de competitividad departamental, Bogotá, D.C., Centre for Development Research (cid), 2002; Mexican Institute of 
Competitiveness (imco), Competitividad estatal, Veracruz, 2008; Centre for Economic Research and Education (cide), Competitividad 
de las ciudades mexicanas, Mexico City, 2007.
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the theoretical foundations for State intervention arise 
and, hence, the foundation for government action 
through its institutions, based on Keynes (1936), who 
envisioned the role of the State.

2. Economic development (P2)

The second pillar of  regional competitiveness 
involves, firstly, the performance of  the regional 
economy; secondly the process of internationalization; 
and, thirdly, job creation capacity. The economic 
development pillar is linked to economic growth 
theory, the most representative model of which in 
modern growth economics is that of Solow (1956), who 
explained growth in terms of capital accumulation, 
expansion of the labour force and technical change. 
Nonetheless, unlike the Solow (1956) growth accounting 
framework, and with the goal of describing it, the 
economic development pillar aims to measure the 
effect of economic growth, which also needs to respond 
to criteria of sustainability, social responsibility and 
environmental stewardship.

According to Sachs and Larraín (1994), economic 
growth is necessary to improve the standard of 
living of a growing population. Malthus (1798), in 
contrast, argued that population growth would be 
limited by the amount of resources that the earth 
could provide. He claimed that population growth 
exceeded the possibilities of the planet (resources) to 
provide subsistence to man; and death, in the form 
of wars or widespread famine, would inevitably bring 
the relation into balance. 

3. Productive infrastructure (P3)

Infrastructure is the primary intervention of human 
beings in a territory to gain access to it and activate 
its development potential (adc, 2008). A region’s 
infrastructure level is closely related to its degree of 
development, and, in the event of  backwardness, 
severely constrains the possibility of  achieving 
significant progress in the material well-being of 
its population.

One of the most important specialized indices 
is the infrastructure ranking published by América 
Economía (2008). The productive infrastructure 
pillar uses the methodology of that ranking and is 
seen as the current capacity of each region to sustain 
productivity and business competitiveness. It can 

therefore be said that the effects of  infrastructure 
are seen in job creation and improvements in the 
region’s competitiveness and the quality of  life of 
its citizens.

4. human capital (P4)

Human capital is the value of the income-earning 
potential of individuals. Although it has a natural-
resource component, it mostly stems from investment 
in education, skill development and health. These 
investments make human capital more productive 
(Larroulet and Mochon, 1995).

Economic science began to value the role 
of  human capital following the contributions by 
Schultz (1961), who was the first to argue that skills 
and knowledge are a form of capital. A few years 
later, Becker (1964) considered human capital as a 
primary economic factor in his study on knowledge. 
Nonetheless, the most significant contribution, namely 
introducing human skills into the production function, 
appears in the work of  Uzawa (1965) and Lucas 
(1988). According to these authors, an economy’s 
production function of can be represented through 
a Cobb-Douglas function (Y = A . Kα . H1-α ), which 
considers production (Y) to be determined by human 
capital (H) and by physical capital (K).

5. business efficiency (P5)

National prosperity is created, not inherited; and it 
depends on the capacity of its industry to innovate and 
improve (Porter, 2001). In other words, competitiveness 
is synonymous with productivity; and this is achieved 
by promoting innovation, which is driven by the four 
attributes of a nation, which in turn depend on the 
capacity of its firms to innovate and improve.

Although the basis of the approach with regard to 
industry, firms and productivity is a solid foundation for 
the business efficiency pillar, there is also the systemic 
competitiveness approach (Esser and others, 1996, 
pp. 39-52) which, without contradicting the approach 
taken by Porter (2001), strengthens the view of the role 
of the firm. At the micro level, the systemic approach 
is directly related to the development of the firm and 
its immediate environment. This approach proposes 
that, to successfully cope with new demands, firms 
need to reorganize themselves both internally and in 
their surrounding environment. 
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The factors correspond to the elements comprising the 
pillars. Overall, the pillar is given a certain significance 
according to the variables involved and the weightings 
they receive. The determination of the factors and 
variables is the result of an individual process in each 
country, which is established through the fulfilment of 
criteria that need to be applied to achieve a selection 
in accordance with the country’s characteristics. The 
criteria for determining factors in variables of the 
regional competitiveness index are:
— That the variables comprising the factors be 

compiled from an official source. There is an initial 
group of institutions that generate information, 
either obtaining it through fieldwork or making 
back-office calculations, and a second group that 
compiles information from the first to summarize 
it and produce statistical publications. 

— That it has a continuous historical record lasting 
over three years. This criterion makes sure the 
information is continuous and that it is not a 
variable calculated to meet a particular need; this 
reduces the chances that it will not be available 
in the following year. 

— That it has a breakdown by region. 
— That the methodology used in the sources is 

rigorous and stable through time, so as not to 
affect the potential for comparative analysis.
These criteria are applied in the process of selecting 

factors and variables in the country’s official sources 
of statistical information, and are considered in the 
framework formed by the pillars. 

The “government and institutions” pillar consists 
of  factors that quantify the capacity of  regional 
and local governments to fulfil their State role, to 
provide services to their inhabitants (resources, 
expenditure, investment, security, presence of  the 
State) and thus promote the sustained development 
of their region.

The factors comprising the “economic development” 
pillar include growth of production, employment, and 
others, which are not only the result of the previous 
year, but also of the latest representative period or 
business cycle. Similarly, the variables are expressed not 
only in current - value terms but also in real (deflated) 
terms to avoid bias arising as a result of price volatility. 
Foreign trade not only includes the value exported, but 
also the volume, and to a greater extent, the region’s 
internationalization and diversification process.

With regard to the factors comprising the 
“productive infrastructure” pillar, these take as a 
reference the concept of physical base (Joy Way, 2004), 
which implies the set of physical factors on which a 
region’s competitiveness is founded. Accordingly, the 
pillar includes infrastructure support, such as the road 
network, energy and transport, and in particular the 
way in which factors of production in each region are 
organized, such as connectivity and tourism.

The “human capital” pillar includes factors that are 
directly related to the theories discussed above. It takes 
account of school and higher education, distinguishing 
between private and public; it also considers non-
university job training and, finally, health.

Lastly, the “business efficiency” pillar encompasses 
factors directly related to the firm, such as productivity, 
business skills and innovation, and those pertaining 
to its immediate environment, such as the business 
climate and job creation.

The variables form the general definition of the 
indicator used and jointly comprise the factor. Each of 
the variables is linked to an indicator, either a simple 
indicator or a relative one. The simple indicator shows 
the absolute value of the variable, whereas a relative 
one calculates it in relation to another variable, such 
as population or gdp, among others. Tables 5 to 9 
show the factors and variables classified by each factor 
for each of the pillars.

VII
Factors and variables of regional 

competitiveness
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TABLE 6

Components of the economic  
development pillar

Factor Measurement variable

1. Economic size Real gdp
Per-capita gdp

2. Economic growth Real and current gdp growth

3. Internationalization Export value
Exports as a percentage of  gdp and 
export volume 
Export growth

4. Diversification Destination countries
Outputs

5. Employment Employed eap
Relative employed eap
Remuneration of  executives, employees 
and manual workers

Source: Prepared by the authors.

eap: Economically active population.

TABLE 7

Components of the productive 
infrastructure pillar

Factor Measurement variable

1. Energy Electric power
Unregulated customers and consumption by 
unregulated customers
Regulated customers and consumption by 
regulated customers

2. Road network National road network and density of  national 
network
Departmental road network and density of 
departmental network
Neighbourhood road network and density

3. Transport Land transport and density of  land transport
Air transport and density of  air transport
International freight traffic in airports
Export freight traffic in ports

4. Tourism 1, 2, 3, 4 and 5- star hotels
Hostels
Other establishments

5. Connectivity Fixed telephony and density of  fixed telephony 
Cellular telephony and density of  cellular 
telephony

Source: Prepared by the authors.

TABLE 8

Components of the human capital pillar

Factor Measurement variable

1. School 
education 

Reading comprehension and understanding of 
mathematics in primary school
Reading comprehension and understanding 
mathematics in secondary school

2. Public higher 
education 

Graduates from public universities and density
Professional qualification from private 
university and density

3. Private higher 
education 

Graduates from private university and density
Professional qualification from private 
university and density

4. Private higher 
education 

Density of  graduates from private  
university

5. Job training Graduates from private university 
Density of  persons with professional 
qualifications from private university
Persons with professional qualification from 
private university
Density of  technical training centres 

6. Health Technical training centres
Job training centres and density
Infant mortality
Life expectancy
Morbidity
Medical coverage

Source: Prepared by the authors.

TABLE 5

Components of the government  
and institutions pillar

Factor Measurement Variable

1. Resources obtained Relative direct revenue collection
Direct revenue collection

2. Resources 
transferred 

Relative transfer income
Transfer income

3. Investment 
expenditure 

Investment as proportion of  total 
expenditure
Investment expenditure

4. Public security Crimes
Misdemeanors
Terrorism

5. Presence of  the 
State 

Presence of  primary and secondary 
schools
Presence of  health establishments
Presence of  a police station or post
Presence of  the municipality

Source: Prepared by the authors.
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TABLE 9

Components of the business efficiency pillar

Factor Measurement variable

1. Productivity Average labour productivity
Variation in average labour productivity
Employed eap

2. Business climate Number of  firms
Penetration and coverage of  the financial system
Enterprise start-ups
Effort to develop firms
Presence of  successful firms

3. Entrepreneurial skills Management capacity
Long-term vision
Capacity for adaptation and internationalization

4. Innovation Existence of  innovative products/services
Cases of  innovative firms or persons
Creation of  new products or services
Improvement of  techniques and processes

5. Innovation Existence of  innovative products/services
6. Job creation Cases of  innovative firms or persons

Creation of  new products or services
Improvement of  techniques and processes
Access to well-paid jobs
Opportunities for self-employed workers
Stable employment
Wage level
Non-wage labour costs

Source: Prepared by the authors.

eap: Economically active population.

VIII
Calculation of the regional  

competitiveness index

The regional competitive index (rci) can be represented 
as follows:
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where the rci is the average of the l pillars comprising 
it, and in which each pillar (Pillark ) is represented by 
the average of the m factors comprising it.
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Lastly, the factor (Fj) is the sum total of the n variables 
comprising it, weighted by 
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In other words, a factor (Pi)

where (Vi) = Variable i 

and Pi = Weight of the variable i

Calculating the rci faces two types of problem 
that are common to any effort to construct indices: 
(i) How to “standardize” different criteria?; and 
(ii) How to integrate the “standardized” criteria in 
the index? Both problems can be summarized in a 
single question: How to transform the variables so 
as to integrate them into a single index? 

With regard to the first problem, there are three 
options that are the most widely accepted statistics 
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for standardizing criteria that stem from dissimilar 
variables or indicators: (i) conversion of scale; (ii) 
percentile rank; and (iii) standard result. Table 10 
provides a summary of the capacities of each method 
with respect to the analytical criteria described.

It can also be seen that all methods fail to comply 
with at least one of the established criteria. The first 
criterion could be the most subjective of the three, 
and the negative observation for the standard result 
is due to the relative comparison with other methods 
that are simpler to understand because they do not 
have negative values and a restricted scale. 

The relative difficulty of interpreting the standard 
result can be overcome by applying the scale conversion, 
after calculating the standard result. Moreover, the 
standard result is the only method that fulfils the 
third criterion of being able to provide an objective 
reference of the relative distance between the results of 
each region. For the reasons described, the standard 
result method complemented by scale conversion, 
which we will simply refer to as standardization, is 
the best method for calculating the rci. 

It is not feasible to define a uniform criterion to 
assign weightings to each of the variables comprising 
the rci; nonetheless, some principles can be established 
to make the process less arbitrary. These basically 
relate to the unit of measurement of the variables, 
giving rise to the following two cases:
i) Variables with an original measurement unit, 

in other words the unit derived from the main 
source from which it was compiled.

ii) Variables with a transformed measurement unit, in 
other words the unit derived from a simple process 
of expressing the variable in relation to another 
variable that has some element of transcendence for 
the region, known as the transformer variable.
The first criterion in assigning weightings for 

each of the variables comprising each pillar of the 
rci is to consider the two types of variables described; 
and, as the variable with a transformed measurement 
unit better represents the relative position of a given 
region or department, it is given a relatively higher 
weight than the variable with an original measurement 
unit. This is only true of cases in which both types 
of variable were used.

The second criterion for assigning weights relates 
to consistency with the identification of competitive 
advantages in the region. These are variables directly 
related to the fundamental aspects derived from the 
definition of regional competitiveness, such as (i) 
productivity; (ii) creativity; (iii) internationalization; and 
(iv) social welfare, among others. All of the variables 
related to these concepts must be assigned a relatively 
larger weight than the other accompanying variables.

The availability and quality of information at 
the subnational level in Latin America is a significant 
obstacle, owing to the different territorial divisions, 
degree of disaggregation of the information, and the 
relative importance of the factors or pillars in each 
country, which could affect the weighting criteria. All 
of this stems from the fact that the methodology is 
mainly based on secondary information.

TABLE 10

Comparison of methods for calculating the regional competitiveness index (rci)

“Standardization” method Easy to interpret? Allows ranking? Allows relative distances
to be calculated?

Scale conversion Yes Yes No
Percentile range/rank Yes Yes No
Standard result No Yes Yes

Source: Prepared by the authors.
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IX
Conclusions

The definition and scope of  competitiveness will 
remain a work in progress, possibly until partial 
consensus is reached, either in its definition or in its 
spheres of application. Moreover there is no proven 
and disseminated methodology for judging the quality 
of the results of a given competitiveness index, either 
at the world level or, as in this case, at the regional 
level. The difficulty stems from its status as a relative 
indicator, in other words, it does not determine which 
region is competitive but provides a relative view 
of the competitiveness of a given region compared 
to its peers. A country’s rci is therefore a tool or a 
guide for business or State policies. The role of global 
competitiveness indices, as a guide for countries’ 
development, has also been sharply criticized when 
compared to the development results of  certain 
countries or regions. Such is the case of the annual 
global competitive indices published every year by 
the wef  and imd, the wef  index since 1979 and the 
imd index since 1988. 

Developing a regional competitive index for a 
country is a real effort to construct a tool to support 
its development. Every aspect of its preparation needs 
to be the best, taking into account the literature 
review, critical analysis of other experiences, but above 
all, clearly understanding the concept of  regional 
competitiveness that it is intended to measure, namely 

to prepare a tool that contributes to development 
by efficient management of the region’s resources to 
the benefit of its inhabitants and increasing business 
productivity.

The determinants of  the competitiveness of 
regions were identified and referred to as pillars: 
(i) government and institutions; (ii) economic 
development; (iii) productive infrastructure; 
(iv) human capital; and (v) business efficiency. For each 
of these pillars, five factors and their variables were 
identified, which measure various aspects of regional 
competitiveness. These represent a second and third 
level of disaggregation which contributes to the analysis 
that can be performed with the results obtained.

A country’s rci is a structurally specific model, 
consisting of statistical information obtained from 
secondary sources, and, to a lesser extent, primary 
data obtained from a survey of  entrepreneurs in 
all of  the country’s regions. From these two large 
data sources, indicators are selected to form the five 
pillars of the rci. The selected indicators go through 
a standardization process to consolidate units of 
measurement and ultimately obtain three types of 
results: (i) the global rci results; (ii) the partial rci 
results for each of the region; and (iii) the partial rci 
results for each of the five pillars.

(Original: Spanish)
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The paradox of progressivity 
in low-tax countries:
income tax in Guatemala

Santiago Díaz de Sarralde, Carlos Garcimartín and 
Jesús Ruiz-Huerta

The Kakwani and Reynolds-Smolensky indices are used to analyse 

the consequences of tax reforms in terms of a tax’s progressivity and 

redistributive capacity. Nonetheless, these indices can only serve as a basis 

for normative judgments in reforms where revenue remains constant. As 

this is generally not the case with tax reforms in practice, the Reynolds-

Smolensky index is usually broken down into changes in the average 

tax rate and changes in the Kakwani index. This article argues that this 

procedure has serious disadvantages, especially in countries with low 

levels of tax revenue. To help overcome these problems, a number of 

alternative indicators are proposed based on the traditional indices, to 

make it possible to analyse the redistributive and progressivity effects of 

reforms that generate changes in revenue. These indicators are then used 

to analyse hypothetical reforms to income tax in Guatemala.
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The literature generally analyses a tax reform’s effects 
on progressivity and redistributive capacity through 
variations in the Kakwani (1977) and Reynolds-
Smolensky (1977) indices. Nonetheless, these indices 
may not be appropriate as a basis for normative 
judgments in the case of  tax reforms that involve 
significant changes in revenue. This problem has 
traditionally been overcome in two ways. The first 
consists of comparing the after-tax income distribution 
using generalized concentration curves (generalized 
Lorenz curves); while the second method uses a 
decomposition of  the Reynolds-Smolensky index, 
which splits the variation of the tax’s redistributive 
capacity into a portion caused by changes in the 
average effective rate and another part caused by 
changes in its progressivity. 

Nonetheless, as this article will attempt to show, 
this net separation of the effects of a reform on the 
average rate and progressivity is questionable, because 
a reform that not only increases the redistributive 
capacity of the tax, but also widens the differences 
between the amounts of  tax paid by high- and 
low-income taxpayers, might actually appear to be 
regressive. This problem, if  it exists, is more serious 
in low-tax countries, where levels of evasion are also 
usually high and tax systems are inequitable. As a 
result, the reforms needed to increase public-sector 
funding may not be implemented because they are 
considered regressive, when in fact they could produce 

both a greater income-redistribution capacity and a 
significant difference between the amounts paid by 
high- and low-income taxpayers. In fact, in the specific 
case of Guatemala, one of the lowest-tax countries 
in Latin America, it will be shown how two measures 
that significantly increase income-tax revenue capacity 
may seem regressive if  the traditional indicators are 
used. Nonetheless, this progressivity is merely apparent, 
and possibly contrary to the subjective perception 
that citizens have of progressivity. 

Consequently, other mechanisms need to be 
developed to evaluate tax reforms that generate changes 
in revenue (as they usually do) and to complement the 
information provided by the traditional indicators. To 
that end, two concepts will be used which are indeed 
separable: the tax level and the differences between net 
incomes or tax liabilities. This separation, which will 
be used to designate level and distance effects, aims 
to provide an additional analytical tool for evaluating 
the progressivity and redistributive capacity of tax 
structures that produce different revenue outcomes, 
in each case estimating the individual contributions 
made by the two effects.

Sections II and III of this article describe the main 
weaknesses which, in the authors’ opinion, the indices 
normally used to evaluate this type of reform suffer 
from. Section IV formulates a proposal; and, lastly, 
section V uses the indicators developed to evaluate 
hypothetical reforms to income taxes in Guatemala.

I
introduction

II
measurement instruments: inequality, 

progressivity and redistribution

Any analysis of  the redistributive effects of  a tax 
reform firstly requires an instrument that summarizes 
the income distribution in the pre-and post-reform 
situations. A widely used tool for this purpose is the 
Lorenz curve (Lx), which provides a standardized 
system for measuring the percentage shares of 
total income received by different proportions of 

the population. The Gini coefficient (Gx), derived 
from the Lorenz curve, is generally used as a single 
synthetic indicator of relative inequality. Graphical 
speaking, this coefficient compares the area between 
the Lorenz curve and the diagonal and the total area 
under the diagonal, expressed mathematically for 
discrete income distributions as: 



87

thE PARADox of PRoGREssIVIty In LoW-tAx CountRIEs: InCoME tAx In GuAtEMALA  • 
sAntIAGo DíAz DE sARRALDE, CARLos GARCIMARtín AnD JEsús RuIz-huERtA

C E P A L  R E V I E W  1 0 2  •  D E C E M B E R  2 0 1 0

 
G

x x

N
x

ij
j

N

i

N

=
−

==
∑∑

11

22 µ

 (1)

where μ represents average income, xi and xj are the 
incomes of  individuals i and j respectively, and N 
represents the population. The Gini coefficient thus 
expresses the average difference between income 
pairs divided by twice the average income, and can 
take values between zero (absolute equality) and 1 (a 
single person receives the whole of the population’s 
income). As is true of the Lorenz curve, this coefficient 
shows the relative inequality of a set of incomes, but 
not absolute inequality; so it is difficult to interpret 
in welfare terms when two populations have different 
average-income levels. 

Just as these indicators can be used to compare 
different distributions in time and space, they can also 
be reformulated to compare changes in the income 
distribution caused by the tax system. To simplify, 
if  all units of the population with the same income 
are assumed to have exactly the same tax pressure1 
—in other words, the amount of tax paid depends 
only on income— then the distribution of  those 
incomes can be represented using a technique similar 
to that represented in the Lorenz curves, to obtain 
the income concentration curve (Lt) —and related 
concentration coefficient Ct, which is analogous 
to the Gini coefficient. We could also obtain the 
after-tax income concentration curve (Lx-t) and 
its corresponding concentration coefficient (Cx-t) 
(assuming for simplicity that no reordering occurs, 
then Cx-t = Gx-t) (see figure 1).

In particular, the tax liability concentration 
index would be
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where t(xi,j) represents the tax payable by taxpayers i 
and j, and t is the effective average rate. The after-tax 
income concentration coefficient would be: 

1  Following the eclac definition, “tax pressure” is understood to 
mean the ratio of total taxes paid to total household income.
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In the case of a progressive tax, the amounts of 
tax payable depart systematically from proportionality 
with respect to pre-tax income. The fact that tax 
liabilities are more unequally distributed than incomes 
means that the tax liability concentration curve lies 
further from the diagonal than the pre-tax Lorenz 
income curve; in other words, using the normal 
notation, Lx>Lt. As Lx represents not only the Lorenz 
curve for pre-tax income, but also the tax liability 
concentration curve for a proportional tax of equal 
revenue capacity, the gap between the two curves (Lx-
Lt) can be used to measure the departure of the tax 
from proportionality. This is precisely the purpose of 
the Kakwani index of departure from proportionality 
(K), which is widely used in literature, to measure 
twice the area between the Lorenz curve of pre-tax 
income and the tax liability concentration curve. In 
other words, it represents the difference between the 
tax liability concentration coefficient and the Gini 
coefficient of the distribution of pre-tax income:

FIGURE 1

Lorenz income curve and tax-liability and 
net-income concentration curves

Source: Prepared by the authors.

Lx: Pre-tax income concentration curve.
Lx-t: After-tax income concentration curve. 
Lt: Tax liability concentration curve
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 K = Ct – Gx (4)

A progressive tax would also generate changes in 
the income distribution before and after its payment. 
This redistributive effect is normally quantified by 
measuring the distance between the Lorenz curves 
before and after the tax (Lx-t - Lx), since the two curves 
would be the same in the case of a proportional tax. 
The gap between the two can be synthesized using 
the Reynolds-Smolensky index (RS): 

 RS = Gx – Cx-t (5)

Clearly, a tax’s departure from proportionality 
and its redistributive effect are two closely related 

phenomena; the corresponding indices are related 
by the following equality:2

 
RS

t

t
K=

−1
 (6)

This shows that the redistributive effect is 
determined by the departure from proportionality 
and the level of the tax. In other words, it depends 
not only on progressivity but also on level.

2  This expression is explained in Lambert (2001, p. 206 and ff).

III
Progressivity, redistribution and tax reforms

The indices described above are those most commonly 
used to analyse the progressivity and income-
redistribution consequences of  tax reforms.3 
Nonetheless, they may not be suitable when analysing 
reforms that involve significant changes in revenue. The 
specific purpose of this article is to develop indicators 
that help overcome some of the disadvantages of 
these indices. 

As noted above, the Lorenz curve compares the 
income distribution with respect to proportionality, 
whereas the Gini coefficient, derived from it, measures 
the sum of the differences between income pairs in 
relation to average income. Both are therefore relative 
comparisons in which proportions matter rather than 
levels. When comparing these indicators in situations 
where levels vary significantly in time or space, most 
studies explicitly admit the shortcomings of these 
instruments when making welfare judgments.4 To 
overcome these problems, developments based on 
the work of Atkinson (1970) and Shorrocks (1983) 
are often used, through the generalized Lorenz curve 
—namely the ordinary Lorenz curve multiplied by 

3  Many empirical studies have been undertaken, both nationally 
and internationally, using those indices.
4  The same is true when the Lorenz curves intersect each other 
(see Lambert, 2001, p. 44 and ff).

average income. This makes it possible to compare 
not just distributions, but also levels, which is more 
appropriate for making a normative assessment of 
changes or differences in the income distribution across 
a wide range of situations, although several cases persist 
in which it is hard to make a welfare judgment.

Nonetheless, there seems to be less reticence 
when evaluating a tax reform, in which Lorenz and 
concentration curves (and their related indices of 
inequality, progressivity and redistribution) are widely 
used to compare pre- and post-reform values, and 
thus infer “normative” consequences of the design of 
the reform based on the differences observed. These 
comparisons and normative judgments are correct if  
total revenue remains unchanged. Otherwise, the fact 
that the reform produces a more progressive outcome 
or greater redistribution, for example, does not in itself  
have any normative content, because the “superiority” 
of a tax’s progressivity or redistributive effect can only 
be justified by comparing it with a proportional tax 
that generates the same revenue.

To overcome this problem, two approaches have 
been used in studies that evaluate tax reforms. The first 
consists of comparing after-tax income distributions 
using generalized Lorenz curves. In our opinion, this 
approach is questionable. Imagine a tax reform that 
leaves the after-tax Lorenz curve unaltered when 
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taxes are reduced. In that case, using generalized 
curves would indicate a welfare improvement. Yet, 
this conclusion is highly debatable, since it assumes 
that public expenditure per se generates less utility 
than private expenditure; and that would be the sole 
reason for the apparent increase in welfare. The effect 
would be similar to that produced by constructing 
Lorenz curves after spending on a specific good. If  
expenditure on this good increases proportionately 
owing to a change in the population’s preferences, 
the generalized curves would indicate that welfare 
had decreased, because there is less income available 
for other goods. Yet, in reality all that has happened 
is that preferences have changed. Moreover, it is 
possible for changes in revenue to be offset by other 
taxes, in which case their effects also need to be taken 
into consideration. Ultimately, a comparison using 
generalized Lorenz curves is justified because the 
income distribution is not the only thing that matters; 
the absolute level of average income is also relevant. 
Nonetheless, this does not seem appropriate in a 
tax reform, since the average pre-tax income of the 
country in question will not necessarily affected by 
the reform, at least in the short run; but if  it is, the 
effect should be made explicit.5

The second approach to evaluating the effects of a 
tax reform that changes revenue uses the decomposition 
of the Reynolds-Smolensky index (RS), mentioned 
in the previous section, separating the variation in 
the tax’s redistributive capacity caused by changes 
in its effective average rate (t/1-t) from the variation 
caused by changes in its progressivity (K). A decrease 
(increase) in the level of the tax owing to a decrease/
increase in t would always have a negative (positive) 
effect on RS when the tax is progressive; and a decrease 
(increase) in progressivity would have the same effect, 
measured by K. Thus, with a reform that lowers t, one 
should only expect that the increase in progressivity 
is sufficient to compensate for the change in the level 
of the tax.

5  A tax cut does not necessarily lead to an immediate economic 
expansion. Moreover is not easy to quantify its repercussion in 
economic contexts in which other variables play a significant role.

This procedure is useful because it seems to permit 
a separate evaluation of what happens in terms of 
revenue level and progressivity, making the trade-off  
“explicit”. It would thus be possible, for example, to 
positively value the increase in progressivity, measured 
through K and attributable to the design of reform, 
while attributing the decrease (or smaller increase) 
in redistribution exclusively to the amount of  the 
tax reduction. 

Nonetheless, in the usual case of tax reforms 
that alter revenue, this separation of responsibilities 
between the design of the reform and the magnitude 
of its revenue effect is incorrect, since the change in 
revenue not only changes the measurement scale but 
also the distribution of tax pressure. Only a tax reform 
that altered all tax liabilities equi-proportionately would 
leave the progressivity indicator (K) invariant, so that 
all of the change in redistributive capacity (RS) could 
be attributed to changes in the tax’s revenue capacity. 
Thus, even though the measurement of progressivity 
is scale-invariant in itself, a change in progressivity 
resulting from a specific reform will ultimately depend 
on the same decisions that change the level of the tax. 
Thus, since RS can be expressed as:
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it is clear that progressivity is not separable from the 
level of the tax, since the latter affects the former, 
measured by K, through changes in the denominator of 
expression (7), whereas the individual distribution of 
the change in level affects K by altering its numerator. 
Only in the case of an equi-proportional change in all 
tax liabilities would these variations leave the quotient 
unaltered. In other words, level and progressivity are 
not separable concepts when evaluating the design 
of a tax reform and its effects; and using indicators 
derived from them to evaluate tax reforms could lead 
to errors of interpretation. 
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1. Tax reforms and redistribution

Although tax level and progressivity are not separable 
concepts in the sense discussed in the previous section, 
it is possible to separate changes in the tax level and in 
the differences between net incomes or tax liabilities, 
thus making it possible to more appropriately analyse 
tax reforms that cause changes in revenue. This is the 
basic idea underlying the proposal developed in this 
article; and, at this point, it is worth recalling that a 
reform will increase the redistributive effect of a tax if  
the Reynolds-Smolensky index after the change (RS’) 
is greater than it was before. Otherwise, the reform 
will reduce the redistributive effect, if  RS’- RS < 0, 
or be neutral if  RS’= RS. 

The proposal of  this article consists of 
decomposing the change in the Reynolds-Smolensky 
index, to separate changes in the differences between 
net incomes from changes in the average tax rate. In 
other words, starting from the expression: 

 RS RS G x C Gx Cx t x t’ ( ’ ’ ) ( )− = − − −− −  (8)

and, to simplify, assuming that the Gini coefficient 
before and after the reform does not change,6 in other 
words, G’x=Gx, then
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6  In empirical exercises to evaluate tax reforms, the different fiscal 
structures resulting from the reform are generally applied to the 
same income distribution.

Where the superscript (’) represents the value of the 
variable in question after the reform. This expression 
can be broken down as follows:
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So, 
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To further clarify the meaning of this expression, 
let β represent the rate of  change of  average net 
income after tax; D the sum of the distances between 
net incomes before the reform; and D’ the sum of 
distances between net incomes after the reform, in 
other words: 

 
β = − − −

−
( ’) ( )

( )

1 1

1

t t

t
 (12)

 
D x t x x t xi i j j

j

N

i

N

= − − −
==

∑∑ ( ( )) ( ( ))
11

 (13)

and
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Thus, equation (11) can be written as

IV 

Evaluating tax reforms: an alternative proposal 

based on level and distance effects
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Consequently, the change in the Reynolds-
Smolensky index would be the sum of what may be 
called a level effect (LE) and a distance effect (DE):
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The two effects can be interpreted as follows. 
The level effect represents the difference between the 
net income concentration curve before the reform, 
and what it would have been if  the reform had been 
implemented via an equal (positive or negative) 
transfer for all individuals, thus keeping distances 
between net incomes constant. It is important to note 
that, in our analysis, the “level effect” does not refer 
to the redistributive effect of any possible change in 
the tax that alters revenue by a given amount, but 
to that resulting from a change specifically made by 
transferring a lump sum to all taxpayers, for which 
reason it differs from the “average-type effect” present 
in the decomposition of  the Reynolds-Smolensky 
index. Thus, for example, for a tax reduction, the 
graphic representation of  this effect is shown in 
figure 2, where Lx-tn represents the concentration 
curve following that hypothetical reform. 

The distance effect, meanwhile, expresses the 
difference between the concentration curve that would 
exist if  the reform had been implemented through 
equal transfers (positive or negative) for all individuals, 
holding constant the distances between net incomes 
and the concentration curve after the real reform 
(L’x-t) (which, strictly speaking, means evaluating the 
effects of a purely redistributive reform that alters the 
distances between net incomes by the same amount 
as the original reform analysed, but without changing 
revenue). For the case of a reduction in distances, this 
effect is also shown in figure 2.

The advantage of splitting the distributive effect 
into distance and level components, compared to the 
traditional division between level and progressivity, 
is that it makes it possible to clearly identify whether 
each of the factors —changes in the average rate and 

in distances— contributes positively or negatively to 
the change in the redistributive capacity of the tax, 
because it compares distances under a hypothetical 
equal-revenue scenario. Thus, both the level effect 
and the distance effect may be positive (greater 
redistribution) or negative (less redistribution). 

In particular, for the level effect (LE):

If  ∇ t ⇒ β > 0 ⇒ LE > 0 
If  ∆ t ⇒ -1<β <0 ⇒LE < 0
If  β = 0 ⇒ LN = 0

where ∇ t represents a tax reduction, and ∆ t represents 
an increase.

Whereas for the distance effect (ED):

If  D > D’ ⇒ DE > 0
If  D < D’ ⇒ DE < 0
If  D = D’ ⇒ DE = 0

With this decomposition, the effect of changes in 
the tax level is perfectly isolated, which does not happen 
with the traditional breakdown. For example, if  one 
imagines a tax reform that only lowers the average rate 
without altering the distances between individual tax 

FIGURE 2

Tax reform with an increase in redistribution
Level and distance effects

Source: Prepared by the authors.

Lx-t: After-tax income concentration curve (pre-reform)
L’x-t: After-tax income concentration curve (post-reform) 
Lx-tn: Income concentration curve following a reform of equal 

revenue effect made via a lump sum tax (in this case, 
transfer).
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liabilities, the traditional breakdown might show that: 
(i) the redistributive capacity of the tax has increased; 
and (ii) the reduction in the average rate has contributed 
negatively to that increase; for which reason (iii) the 
increase in progressivity is exclusively responsible for 
the tax’s greater redistributive capacity.

Clearly, however, any increase in progressivity is 
entirely due to the decrease in the average rate; so this 
has made a positive net contribution to redistributive 
capacity, and is in fact the only factor causing it to 
increase. In contrast, the breakdown presented here 
would show that the reduction in the average rate has 
a positive effect on the redistributive capacity of the 
tax and, moreover, is the only factor responsible for 
its increase, whereas the reform would be neutral in 
distance terms.

2. Tax reforms and progressivity

The decomposition applied to redistribution can 
also be done for progressivity, using the Kakwani 
index (K).

 K K C t G x Ct Gx’ ( ’ ’ ) ( )− = − − −  (18)

If, again to simplify, it is assumed that the Gini 
coefficient before and after the reform does not change, 
in other words G’x=Gx, then
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This expression can be rewritten as follows:
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Defining β as the rate of change in the average tax 
rate, and D and D’ as the sum of the distances between 
the pre-and post-reform tax liabilities, then
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This would give the following expression:
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Thus, the variation in the Kakwani index would 
be the sum of the level effect (LE) and the distance 
effect (DE), now defined as
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In this case, the level effect would represent the 
difference between the tax-liabilities concentration 
curve before the reform, and what it would be if  
the reform had been implemented through an equal 
(positive or negative) transfer for all individuals, 
keeping the distances constant. Figure 3 illustrates 
this effect, for the case of  a hypothetical tax cut, 
where Ltn represents the post-reform tax-liabilities 
concentration curve. The distance effect, in contrast, 
measures the difference between the concentration 
curve that would exist if  the reform had been made 
through equal (positive or negative) transfers for all 
individuals, holding constant the distances between 
tax liabilities and the concentration curve after the real 
reform (L’t). For the case of an increase in distances, 
this effect would also be as shown in figure 3.

Once again, the advantage of this breakdown is 
that it makes it possible to separate the effect caused 
by the average tax level from that corresponding to 
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the differences between tax libilities. In other words, 
whereas the traditional analysis only shows whether 
progressivity has changed, but not whether this is 
caused by the change in the average tax rate or by 
real changes in the differences between individual 
tax liabilities, the decomposition proposed here does 
allow that distinction to be made. Thus, both the level 
effect and the distance affect can take a positive sign 
(positive contribution to progressivity) or a negative 
sign (negative contribution). 

In particular, for the level effect (LE):

If  ∆ t ⇒ β > 0 ⇒ LE < 0 
If  ∇ t ⇒ <β<0 ⇒ LE > 0
If  β = 0 ⇒ LE = 0

where ∇ t represents a tax reduction and ∆ t an 
increase.

Whereas, for the distance effect (ED):

If  D > D’ ⇒ LE < 0
If  D < D’ ⇒ LE > 0
If  D = D’ ⇒ LE = 0

3. Typology of tax reforms

Once the distance and level effects produced by a tax 
reform have been defined, the different tax-reform 
modalities can be classified in terms of those effects. 
In the case of the redistributive capacity of the tax, 
the classification proposed is shown in figure 4.

FIGURE 4 

redistribution. Types of tax reform

Source: Prepared by the authors. 

RS: Reynolds-Smolensky index. 
EE: Distance effect

Using this typology, tax reforms would be classified 
not only in terms of the tax’s redistributive capacity, 
but also by what happens to the distances between 
taxpayers’ net incomes. The following synthetic 
indicator (distance-level redistribution index) can be 
used to evaluate the different reforms:
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value, which would reflect the relative importance of the 
distance effect in the reform. Consequently, according 
to this indicator, reforms would be classified as: 

(i) strong redistributive reform, if  1<IR≤2 (∆RS, 
DE>0)

FIGURE 3

Level and distance effects in progressivity

Source: Prepared by the authors.

Lt: After-tax income concentration curve (pre-reform)
L’t: Tax-liabilities concentration curve after the real reform
Ltn: Tax-liabilities concentration curve following a reform of 

equal revenue effect implemented with a lump sum tax (in 
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(ii) weak redistributive reform, if  0< IR ≤1 (∆RS, 
DE<0).

(iii) weak non-redistributive reform, if  -2≤ IR <-1 
(∇RS, DE>0)

(iv) strong non-redistributive reform, if  -1≤ IR ≤0 
(∇RS, DE<0)

The analysis in the case of progressivity is similar. 
Here again there would be four possible reform types 
based on the change in the Kakwani index and the sign 
of the distance effect; and the corresponding indicator 
(distance-level progressivity index) would be:
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The meaning and interpretation follow the same 
patterns, but in this case applied to progressivity: 
(i) strong progressive reform, if  1<IK≤2 (∆K, 

DE>0)
(ii) weak progressive reform, if  0< IK ≤1 (∆K, 

DE<0)
(iii) weak regressive reform, if  -2≤ IK <-1 (∇K, 

DE>0)
(iv) strong regressive reform, if  -1≤ IK ≤0 (∇K, 

DE<0)
These indicators enhance the classification of tax 

reforms, augmenting the traditional classifications 
“redistributive” or “progressive” (based on the positive 
or negative value of RS and K) —which are consistent 
with the classical indicators— with the modifiers 
“strong” or “weak” obtained from the contribution 
made by the distance effect in each case. Moreover, 
provided the value of  the indices is standardized 
to the magnitude of  the revenue effects, it will be 
possible to compare tax reforms that have different 
quantitative effects.

4. Tax reform and elements of the tax: effects 
on level and distance

The decomposition of variations in the redistribution 
and progressivity indicators made in the foregoing 
subsections makes it possible to evaluate the effects 
of tax reforms, distinguishing between the amount 
of a tax cut and the effects of the various elements 

of the tax used to implement the reform. Thus, the 
level effect makes it possible to isolate the pure tax 
increase or decrease component, which is the same 
for all tax reforms that affect revenue equally. This 
procedure thus makes it possible to observe the 
differences between the various possible reforms 
that produce the same revenue change —differences 
that will be reflected in the distance effect. By way 
of example, table 1 summarizes the effects of three 
possible income-tax reform measures, where the 
previous tax rate was progressive.

TABLE 1

distance and level effects 
in alternative reforms

1. Deductions from tax liability

Introduction or increase in an equal deduction from tax 
liability for all taxpayers

Progressivity LE > 0
DE = 0

Increase in K

Redistribution LE > 0
DE = 0

Increase in RS

2. Base reductions

Introduction or increase in an equal deduction for all tax 
payers

Progressivity LE > 0
DE < 0

K 

Redistribution LE > 0
DE< 0

RS

3. Lowering of  tax rates

Lowering of  marginal rates in the tax schedule (irrespective 
of  which rates are reduced)

Progressivity LE > 0
DE < 0

K

Redistribution DE > 0
LE < 0

RS

Source: Prepared by the authors.

LE: Level effect.
DE: Distance effect.
RS: Reynolds-Smolensky index. 
K: Kakwani index. 

The distance effect separately measures a 
variation in the distribution (or progressivity) and has 
normative significance, because it compares two income 
distributions (or two tax structures) in terms of their 
departure from proportionality, holding average net 
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income (or tax revenue) constant. As the level effect 
is constant for a given amount of tax reduction, the 
design of the reform (the instruments used) can be 
evaluated normatively. In relation to the examples given 
in table 1, the design of reform 1 (deductions from tax 
liability) would be neutral in terms of its contribution 
to progressivity and redistribution (ED = 0), whereas 
the design of reforms 2 and 3 (reductions in the base 
and lower tax rates) would be negative (a decrease) in 
terms of the progressivity and redistributive capacity 

of the tax (ED < 0). The valuation of other reform 
alternatives (deductions or reduction in amounts 
that vary according to income levels; alterations to 
the brackets of the tax schedule; a combination of 
increases and decreases in deductions, reductions or 
rates; changes in the calculation of taxable income, 
among others), and the joint effects of combining 
the different measures, is more complex, and the 
corresponding indicators would have to be calculated 
as appropriate.

V
An application to personal income 

tax in Guatemala

Despite efforts made over the last decade to improve 
the administration and design of Guatemala’s fiscal 
policy, the country’s tax take remains one of the lowest 
in Latin America.7 Although nominal tax rates are 
not very different from the Latin American average, a 
high degree of informality, compounded by unequal 
income distributions, narrow tax bases and high levels 
of fraud explain these revenue shortfalls. Personal 
income tax plays a very small part in the Guatemalan 
tax structure,8 whereas corporate and consumption 
taxes are relatively important (see table 2). 

A more detailed analysis of taxation by income 
sources shows that wages (personal income tax on 
wages) contribute revenue equivalent to just 0.13% 
of gdp, or 3.92% of the total revenue raised through 
income tax. This contrasts with the share of wages in 
gdp, which was 30% in 2006 according to the national 
accounts. In other words, only 0.34% of  total gross 
wages paid goes in tax, which is an excessively low 
proportion. Explanations for this low level of revenue 
go beyond the high level of informality and extreme 
inequality prevailing in Guatemala and include the 
legislation defining taxable income and deductible 
expenses. Firstly, incomes received in the form of 

7  Between 2003 and 2008, the tax burden in Latin America and 
the Caribbean as a whole increased from 15.5% to 17.8% of  
gdp, but in Guatemala it dropped from 11.9% to 11.6% of  gdp 
(eclac, 2009).
8  Nonetheless, this is in keeping with most tax systems in Latin 
America, where direct taxation remains weak despite partial 
reforms.

gratifications, bonuses (Bono 14), length-of-service 
payments or pensions (retirement or other) are not 
subject to income tax. Secondly, deductions are 
allowed for life-insurance policies, certain donations, 
medical expenses and, also, a tax credit in respect 
of  vat paid on purchases for up to 12% of  net 

TABLE 2

Guatemala: tax revenue in 2006
(Percentages of gdp)

Direct taxes 2.9

 Income tax 2.1
  Corporate 1.7
  Personal 0.3
 Tax on financial products (corporations) 0.1
 Tax on financial products (individuals) 0.0
 ietaapa 0.8
 Wealth taxes 0.0

Indirect taxes 7.7

 Domestic value added tax 1.9
 Value added tax on imports 3.4
 Customs duties 1.0
 Tax on tobacco and tobacco products 0.1
 Taxes on the distribution of beverages 0.2
 Tax on vehicle circulation 0.1
 Tax on the distribution of oil and petroleum products 0.7

Total tax revenue 11.1

Source: Superintendency of  Tax Administration (sat). 

a Special temporary tax to support the peace accords.
gdp: Gross domestic product.
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income. Lastly, there is a tax-free allowance of 36,000 
quetzales, representing the minimum living wage and 
tax threshold, which, while not particularly high in 
the Central American context (2.03 times per capita 
gdp in 2006), nonetheless contributes to the loss of 
revenue and progressivity.

The taxation of personal capital is broadly based 
despite a clearly dual structure: capital gains pay 
income tax at a 10% rate, interest and other similar 
income pays financial products tax also at 10%, 
whereas dividends are exempt provided they have 
been subjected to tax withholding at source. 

As there is no disaggregated information on taxable 
income and the taxes paid in Guatemala, personal 
income tax in the case of wage earners was analysed 
using data from the National Employment and Income 
Survey (enei) 2004. The database in question was 
adapted to the structure of the tax, making assumptions 
about the basic variables not included in the survey, 
to approximate the baseline scenario (legislation of 
2006) to actual revenue outcomes.9

This replica of the 2006 baseline scenario reveals a 
low-revenue tax concentrated on a very small number 
of actual taxpayers, with little redistributive capacity 
despite its high formal progressivity. The exemption 
threshold is the first factor responsible for this low 
average revenue. Although there are four marginal 
rates: 15%, 20%, 25% and 31% (see table 3), 73% of  
wage earners fall outside the income tax net; and the 
top rate is applied only to very high incomes (16.7 
times per capita gdp). All of this results in a scale of 
rates that is excessively complex in relation to its very 
narrow scope in terms of the income and individuals 
subject to it.

The existence of the vat credit aggravates this 
situation, because after applying it, only 9.65% of  
formal workers pay the tax, all of whom are in the top 

9  Incomes declared in the survey have been grouped in the 
following categories: taxable wage income, exempt wage income, 
pensions, interest, dividends, rental, capital gains, and incomes 
from agricultural and nonagricultural activities. These incomes 
have been adjusted to 2006 prices using the consumer price index, 
except for interest and dividends, where the recipients of such income 
have been imputed their proportional share of the total dividends 
and interest received by households, as reported in the national 
accounts. To calculate the baseline scenario of revenue equal to 
the actual figure, net income spent is estimated from the vat credit 
at 45%. In addition, individuals below the minimum working age 
have been excluded from the database, and all persons lacking an 
employment contract have been classified as “informal”. Lastly, 
the fact that the data were processed at the individual level (more 
appropriate for tax purposes), rather than by households, needs to 
be kept in mind when interpreting the inequality indicators.

decile of the distribution. Moreover, the vat credit 
reduces the amount paid by 62%. A simulation shows 
that the joint effect of the minimum threshold and 
the vat credit is such that eliminating the 31% tax 
rate would make no difference to revenue outcomes 
(no taxpayer would be affected). As a result of all of 
this, progressivity and redistribution indicators reveal 
a highly progressive tax (Kakwani = 0.6136), but one 
that is poorly redistributive (Reynolds-Smolensky = 
0.0072), owing to its low revenue capacity (the effective 
average rate is 1.34%). 

In view of this, and to highlight the shortcomings 
of  traditional redistribution and progressivity 
indicators, this article has proposed two hypothetical 
reforms acting on these two elements of  the tax. 
This first involves altering the minimum threshold. 
Here, it should be noted that the existence of  the 
threshold pursues three basic objectives:10 (i) to set 
the income threshold needed for a minimum living 
wage, exempting all incomes below this level; (ii) to 
reduce the tax burden in line with taxpayers’ economic 
capacity, bearing in mind their family and personal 
circumstances; and (iii) to simplify the tax, both for 
the administration and for citizens, exempting large 
numbers of very low-income taxpayers.

When setting this minimum tax-exempt income 
threshold, reductions in the tax base (such as that 
in force in Guatemala), zero-rated income brackets, 
or tax credits may be equivalent; but the revenue 
cost is much higher in the case of reductions, and 
credits are less visible. Moreover, as the tax saving 
for each taxpayer occurs at his or her top marginal 
rate, the saving rises with income. Accordingly, at 
the international level, there is a trend to replace 

10  See, for example, Zee (2005).

TABLE 3

Guatemala: personal income-tax rates, 2006

Tax brackets 
(in quetzales)

Marginal rate 
(Percentages)

Percentiles

up to 36 000a 0 1-73 (73%)
36 000 - 65 000 15 74-92 (19%)
65 000 - 180 000 20 93-99 (7%)
180 000 - 295 000 25 100 (1%)
over 295 000 31

Source: Prepared by the authors.

a This amount is deducted from taxable income. 
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reductions in the tax base by zero-rated income 
brackets or credits (oecd, 2006).

In view of  the above, this article argues in 
favour of  transforming the tax-exempt threshold 
into an equal-sized zero-rated bracket. In that case, 
revenue would increase by 21%, and there would be 
an increase in the Reynolds-Smolensky index and 
a fall in the Kakwani index. The interpretation of 
the reform based on these indicators would show 
higher redistributive capacity, but a reduction in 
progressivity, so the increase in redistributive capacity 
would merely be the consequence of a higher average 
rate (see table 4). Accordingly, a reform of this type 
could be criticized because the gain in redistributive 
capacity is merely the outcome of the higher average 
tax rate, whereas the tax is actually becoming less 
progressive. Nonetheless, as shown by the indices 
proposed here, what is really happening is that this 
reduction in progressivity, as measured by the Kakwani 
index, is also an outcome of the higher average rate. 
The level effect, related to the latter, contributes 
negatively to both progressivity and redistributive 
capacity. In contrast, the distance effect is positive, 
which means that not only are the distances between 
net incomes significantly reduced, but the differences 

TABLE 4

Transformation of the minimum threshold 
to a zero-rated bracket

Post reform Pre reform Variation

Revenue (quetzales) 354 348 097 291 670 901 21%

RS 0.0090 0.0072 0.0018
K 0.6119 0.6136 -0.0017

RS K

Level effect -0.0010 -0.1694
Distance effect 0.0028 0.1677
IR 1.7381
IK -1.4975

Source: Prepared by the authors.

RS: Reynolds-Smolensky index.
K: Kakwani index. 
IR: Distance-level redistribution index
IK: Distance-level progressivity index.

TABLE 5 

Abolition of the vat credit

Post reform Pre reform Variation

Revenue (quetzales) 769 134 255 291 670 901 164%

RS 0.0189 0.0072 0.0118
K 0.5502 0.6136 -0.0634

RS K

Level effect -0.0076 -0.5944
Distance effect 0.0194 0.5310
IR 1.7178
IK -1.4718

Source: Prepared by the authors.

RS: Reynolds-Smolensky index.
K: Kakwani index. 
IR: Distance-level redistribution index.
IK: Distance-level progressivity index.
vat: Value added tax.

between the amounts of tax paid by taxpayers grow. 
For that reason, it cannot really be said that the 
reform is regressive; and, if  it was, the subjective 
perception that citizens have of  progressivity would 
be lost. In contrast, the proposal developed in this 
article simulates a specific reform, separating what 
happens to the average rate from what happens to 
the differences between incomes and tax liabilities. 
In this example, where the difference between taxes 
paid by high-income and low-income individuals 
have widened, the indicators proposed would show 
that the reform was strongly redistributive (IR=1.74) 
but weakly regressive (IK=-1.50).

A second simulation involved a reform abolishing 
the vat credit, which would generate a significant 
increase in revenue (164%). Its consequences for the 
redistributive capacity and progressivity of the tax 
would be the same as in the previous measure, namely 
an apparent loss of progressivity, resulting exclusively 
from the higher average rate (negative level effect) (see 
table 5). In contrast, the differences between taxes 
paid by low- and high-income individuals would 
increase (positive distance effect). This reform is 
again strongly redistributive (IR=1,72) and weakly 
regressive (IK=-1,47). 
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This article has attempted to highlight the shortcomings 
of the Kakwani and Reynolds-Smolensky indices for 
analysing the tax-progressivity and redistributive-
capacity effects of tax reforms that produce changes 
in revenue. It has also shown that the traditional 
ways of  overcoming these shortcomings by using 
generalized curves and the decomposition of  the 
Reynolds-Smolensky index into effects caused by 
the average rate and progressivity, are questionable: 
in the first case, because they unjustifiably bias the 
results in favour of tax reductions; and, in the second 
case, because decomposing changes in the Reynolds-
Smolensky index into effects caused by the average 
rate and by progressivity cannot be used to evaluate 
the design of the reforms, since the measurement of 
progressivity is altered in most real reforms by the same 
factors that alter the average tax rate. Consequently, 
indicators have been proposed that make it possible to 
quantify the effects of a tax reform involving changes 
in revenue based on concepts that are separable, namely 
the tax level and differences between net incomes or 
tax liabilities. These indicators make it possible to 
distinguish the effects on a tax’s redistributive capacity 
and progressivity caused by changes in the average 
rate and variations in the differences in individual 
tax liabilities.

The level and distance effects thus developed also 
make it possible to partly recover the intuitive meaning 
of the concept of progressivity and redistribution. 
Deciding “who benefits most” from a tax reform is 
complicated and subject to value judgments. The 
traditional indicators (K, RS, and their respective 
breakdowns) provide a view based on relative 
differences in incomes or tax liabilities, which is very 
useful when making comparisons in a static context 
for reforms that do not cause changes in tax revenue. 
In other situations, the conclusions obtained may 
be counterintuitive. For example, how can a tax be 
made more progressive by a reform that lowers the tax 
liabilities of high-income individuals by much more, 
when they receive most of the tax reduction both in 
absolute and in relative terms? If  this is true, then 
is it “good” to increase progressivity? Put another 
way, if  they were well-informed, would a majority 
of citizens vote for a reform of this type?

As this article has attempted to show, interpreting 
the indicators used to evaluate tax reforms that change 
revenue causes confusion. This article proposes a 
different alternative. The level effect isolates the 
repercussions that a reform would have on income 
shares or tax liabilities between taxpayers (in particular, 
progressivity and redistribution indicators) if  the 
distances between tax liabilities and incomes remain 
constant. The distance effect reflects the consequences 
of a specific reform design (in other words the elements 
of  the tax that are altered) on progressivity and 
redistribution, when the level of revenue and total 
income remains constant. This separation of  the 
effects, and the indicators constructed from it, make 
it possible to nuance and enhance the conclusions 
reached using the classical indicators.

In addition, this alternative breakdown of the 
effects of the tax reform makes it possible to highlight 
the effect of  the change in distances between net 
incomes or between taxes payable, without ceasing 
to use traditional instruments that are based on a 
relative concept of  inequality, which is of  interest 
for two reasons. Firstly, given the explanation of the 
repercussions of a tax reform, public-sector managers 
and citizens may wish to know its consequences in 
absolute terms, and how it affects the distances between 
individual incomes (or tax liabilities). Secondly, the 
decomposition allows for an approach to “relative-
income hypotheses”. Although, strictly speaking, it 
cannot be claimed that the indicators described in this 
paper capture the effect on the relative position of 
taxpayers in the tax-reform scenario, they do reveal 
its aggregate effect on the set of  relative positions 
through the calculation of the variation in distances 
between incomes or tax liabilities.

Lastly, it is worth noting that the problems with 
the traditional indicators discussed throughout this 
article are more serious in the case of low-tax countries. 
A reform that generates the necessary increase in 
the tax system’s revenue capacity will often appear 
to be regressive, according to these indicators; and 
this may be used as an argument to reject the reform. 
Nonetheless, this apparent regressivity is merely the 
consequence of the increase in revenue capacity itself  
and not of a narrowing of the differences in the amount 

VI
Conclusions
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of tax paid by high- and low-income taxpayers. As 
shown in the tax measures analysed for Guatemala, 
the traditional indicators would suggest that the tax 
has become less progressive. Nonetheless, in both 
cases the differences between taxes paid by higher- 
and lower-income individuals have actually widened, 
which seems to contradict the previous conclusion. 

In contrast, this proposal shows clearly that this 
reduction in progressivity is merely the consequence 
of the higher average rate following the reforms, but 
that the cost of the reforms will affect higher-income 
taxpayers more. In our opinion, this information is 
of considerable social interest. 

(Original: Spanish)
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In Chile, the government has greatly increased the 
specific tax on gasoline over the past 20 years while 
keeping the specific tax on diesel unchanged. The 
basic motive has simply been to increase or recoup 
tax revenues; because demand for fuel is assumed to 
be fairly inelastic, the thinking is that the distortions 
caused by taxation should be minimized by applying 
it in these markets. Proportionally equivalent 
increases in all fuel markets would be the natural 
outcome of this logic, but gasoline taxes have risen 
by proportionally more than the tax on diesel, thus 
changing the relative prices of the two. In 1990, the 
gasoline tax was increased from 3 utm per cubic metre 
to 3.6186 utm.1 It was then raised to 4.4084 utm in 
1995, 5.2 utm in 2000 and 6 utm in 2001. In 2008 it 
was cut first to 4.5 utm in March and then to 3.5 utm 
in September. Throughout, the tax on diesel has been 
held at 1.5 utm per cubic metre.

This relative price change deriving from tax 
policy in fuel markets has had two effects. The first 
has been an increase in the consumption of diesel 
relative to gasoline in all uses for which the two fuels 
are substitutes. The second has been an incentive to 
purchase diesel rather than gasoline cars. Imports 
of diesel-powered light passenger vehicles rose from 
13,646 units in 1997 to 61,433 in 2007. Similarly, the 
total fleet of diesel automobiles rose from 267,341 
units in 2002 to 566,122 in 2008, i.e., there was an 
increase of  112% in six years, while the fleet of 
gasoline automobiles grew by 30% in the same period. 
The diesel and gasoline automobile fleets thus grew 
by 13.3% and 4.5% a year between 2002 and 2008, 
respectively. The result, as figure 1 shows, is that the 
share of diesel automobiles in the total has grown 
steadily over recent years, rising from 12.7% in 2002 
to 19.2% in 2008 in the country as a whole, and from 
9.1% to 14.4% in the Metropolitan Region over the 
same period.

This change in the composition of the automobile 
fleet is important because of  the externalities 
automobile use produces. There are externalities 

1  The monthly tax unit (utm) is an index used to maintain the 
value of taxes in constant money. In June 2010, one utm was 
worth 37,083 Chilean pesos.

such as road congestion and traffic accidents that are 
unconnected with the type of engine in the automobile, 
so that different tax treatment for different fuel types 
ought not to affect their level directly.2 However, there 
are externalities such as air pollution from emissions 
that are related to the type of engine.

Given that pollution from an automobile creates 
an external cost for society which automobile owners 
and users do not take into account in their decision-
making, tax policy can play an important part in 
internalizing this cost. Three decisions are relevant 
here. The first is the number of  kilometres driven 
since it is this, in combination with the automobile’s 
emissions per kilometre travelled, that determines 
the total volume of pollution produced. The second 
is the type of fuel used by the automobile and the 
emissions associated with it. The third is the choice 
of vehicle characteristics that directly or indirectly 
affect emissions per kilometre travelled, such as the 
age of the car, its fuel efficiency (kilometres per litre), 
engine size, etc.

An optimal tax policy would be one that led 
to consumers incorporating external costs into 
their demand for automobiles, including fuel type. 
If  a vehicle’s emissions are proportional to its fuel 
consumption and do not depend on its design and 
engine type, as is the case with carbon dioxide emissions 
from automobiles, fuel use alone will determine the level 
of emissions and a tax per litre will allow consumers to 
internalize the social costs of their emissions. Thus, a 
gasoline tax encourages consumers to purchase smaller 
or more fuel-efficient vehicles, maintain them better 
and change their usage patterns (fewer kilometres 
travelled) to lower consumption (Portney and others, 
2003; West and Williams, 2004; Bento and others, 
2005). Furthermore, given that gasoline and leisure are 
relative complements, increasing the gasoline tax will 
increase the supply of labour, generating additional 

2  Tax rates obviously have a direct effect on levels of externalities, 
and potentially a considerable one. Thus, in the case of the United 
States, it has been estimated that an increase of US$ 1 per gallon 
(3.7854 litres) would cut gasoline consumption by between 15% and 
20%, mileage by between 11% and 12% and road accident deaths 
by between 16% and 18%, while an extra US$ 100 billion in taxes 
would be raised over 10 years (Haughton and Sarkar, 1996).

I
introduction
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efficiency gains (West and Williams, 2004). Conversely, 
increasing fuel economy standards encourages greater 
automobile use by reducing the cost per kilometre 
travelled (Thorpe, 1997).

Nitrogen oxide and carbon monoxide emissions, 
on the other hand, are not proportional to fuel use 
but depend directly on a vehicle’s engine size and type. 
A catalytic diesel automobile emits between 0.6 and 
0.8 grams of nitrogen oxide (NOx) and between 0.04 
and 0.09 grams of particulate matter per kilometre, 
while a gasoline car with a catalytic converter emits 
about 0.1 grams of nitrogen oxide per kilometre and 
no particulate matter. What this works out at is that, 
on average, 20% of  diesel automobile emissions are 
equivalent to 80% of gasoline automobile emissions, 
making the pollution externalities of the two types 
of vehicle very different.

Given the environmental situation in some Chilean 
cities, the externalities generated by diesel vehicles 

are greater than those of  gasoline vehicles, which 
means that the difference in specific taxes favouring 
diesel is not consistent with a Pigovian tax approach 
designed to correct externalities. Broadly speaking, 
then, a tax treatment that favours diesel does not seem 
justifiable on environmental grounds (see, for example, 
Michaelis, 1995). In particular, emissions from diesel 
engines have major environmental disadvantages from 
the standpoint of urban air quality (Crawford and 
Smith, 1995). Even under the more demanding new 
standards for particulate matter established in Europe, 
there is evidence of negative effects on climate change 
(Jacobson, 2002) and on urban mortality (Mazzi and 
Dowlatabadi, 2007).

Other elements of taxation policy undoubtedly 
need to be considered for optimum gasoline taxes 
to be determined, particularly the role of diesel as a 
production input in some industries, but it is important 
to determine the effect of the current tax differential 

FIGURE 1

Chile: proportion of diesel-powered automobiles
(Percentages)

Source: “Anuarios parque de vehículos en circulación”, National Institute of  Statistics (ine) [online] http://www.ine.cl/canales/chile_
estadistico/estadisticas_economicas/transporte_y_comunicaciones/parquevehiculos.php.
mr: Metropolitan Region.
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who generate greater externalities owing to their more 
intensive vehicle use.3

The objective of  this study is to estimate the 
elasticities of automobile demand by engine type in 
relation to price and specific fuel taxes. This is a first 
input of relevance for evaluating the effects of current 
tax policy on fuels in Chile and proposing tax changes 
to internalize external costs associated with automobile 
use, particularly as regards air pollution.

The remainder of the article continues as follows. 
Section II presents an automobile demand model 
together with methodological considerations for 
estimating it. Section III describes the data used in 
the empirical analysis. Section IV presents the findings 
of the estimation and section V concludes with some 
future research and policy recommendations.

3  There is evidence that this type of price discrimination by engine 
type is employed by vehicle manufacturers (Verboven, 2002). 
Between 75% and 90% of the price differential between diesel and 
gasoline automobiles appears to be due to price discrimination 
between heavy and light vehicle users.

It is also important to realize that consumers 
have the option of not buying an automobile (outside 
option). It is important for this option to be considered 
in the estimation of demand, because if  it did not 
exist then it would be possible to raise the prices of 
all automobiles uniformly without demand being 
affected, as relative prices would remain constant.

Estimating demand for differentiated products 
is complicated, chiefly because of the large number 
of parameters that have to be estimated. Where N 
different products are involved, N price elasticities and 
N(N-1) cross-price elasticities need to be estimated. 
This means that for most cases the econometric model 
is “overparameterized” and impossible to estimate. 
There are two ways of solving this problem. The first is 
to aggregate similar products until there are just a few 
product groups. The largest cost of this strategy is that 
some parameters which might be of interest are lost. 

on the composition of the automobile fleet in Chile in 
order to be able to identify its repercussions on certain 
cities with high levels of  environmental pollution, 
such as Santiago and Temuco. For this, the important 
question is how sensitive diesel automobile sales are 
to the relative specific taxes and vehicle prices. These 
two elements are complementary from the standpoint 
of optimal tax policy, since besides the fuel tax it is 
possible to use a tax on diesel automobiles to correct 
externalities. The reason is that diesel automobiles, 
while more expensive, use less fuel per kilometre, and 
willingness to pay for this characteristic varies by 
consumer type, depending on how the automobile is 
to be used (distance driven per year). A tax on diesel 
automobiles makes it possible to discriminate by 
consumer type, raising prices by more for consumers 

Demand functions are generally estimated using 
uniform prices for an industry’s products, and a 
single estimate for the price elasticity of  demand 
is obtained as a result. Such estimates are valid for 
homogeneous products, but they omit information 
that is important for an understanding of consumers’ 
substitution patterns in the case of differentiated or 
heterogeneous products. The reason is that differences 
between products translate into different demand 
elasticities, making it important when estimating 
them to take explicit account of the characteristics 
differentiating products from one another. This is true 
of automobile demand, since a consumer can choose 
between different vehicle makes and models. When 
deciding which automobile to buy, consumers compare 
different characteristics across the different makes 
and models available. Price is undoubtedly among the 
most important characteristics, but consumers will 
also consider the type of engine (gasoline or diesel), as 
this is a major determinant of the automobile’s annual 
running costs. Because consumers have to choose 
between different makes and models with engines of 
differing types and sizes, demand for automobiles is 
a demand for differentiated products.

II
An automobile demand model
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The second way is to model product choice explicitly. 
This approach is based on the work of McFadden 
(1974), who developed discrete choice models to 
characterize the choice of products by a consumer, 
and it is the one used in the present study.4

A second difficulty in estimating demand 
for differentiated products is the heterogeneity of 
consumers. If  consumers did not have different 
preferences they would all buy the same automobile, 
conditional upon income. This does not happen, though, 
because consumers have individual characteristics 
which lead them to prefer one model or make of 
automobile out of  all those available, and these 
characteristics somehow need to be incorporated 
into the demand model.

discrete choice

By contrast with a standard consumption model, where 
the quantity consumed is a continuous variable, what 
is analysed in a discrete choice model is a situation 
where the relevant consumption decision is discrete. 
In the case of  the decision to buy an automobile, 
for instance, the relevant thing is what automobile 
a consumer buys, rather than how many. To be able 
to estimate demand for goods or services that are 
consumed discretely, a discrete choice model relates each 
consumer’s choice statistically with his or her personal 
characteristics and the characteristics of the different 
products or services available to be chosen. In this 
way, the model can be used to estimate the likelihood 
of a consumer picking a specific alternative.5

To estimate models of this type it is necessary 
to specify, first, the indirect utility function of  a 
consumer i purchasing an automobile with an engine 
of type m (cylinder capacity and gasoline or diesel) 
in year t. Following Berry (1994) and Nevo (2000), 
this is defined as:

 U X P vimt mt mt mt t i
∗ ( , , , , ; )ξ τ θ  (1)

4  Using this approach, Berry, Levinsohn and Pakes (1995 and 1998) 
study strategic price interactions between automobile manufacturers 
in the United States; Nevo (2001) estimates demand for cereals 
in the United States; and Agostini (2007) and Agostini and Jalile 
(2009) estimate the effect of taxes on foreign investment in the 
United States and Latin America, respectively.
5  While the estimation may be carried out with data on individual 
consumer decisions, this is not a requirement for using these 
models and it can be done with aggregated market-level data for 
each alternative.

where X is a vector of  size k of  an automobile’s 
observable characteristics, ξ are an automobile’s 
unobservable characteristics, τ is the specific tax on 
the fuel used by the automobile, P is the automobile’s 
price, v are consumers’ individual characteristics and 
θ are the unknown parameters to be estimated.

A simple functional form used in the literature 
for the utility function (1) is:6

 U P X vimt mt t mt mt imt
∗ = + + + +α γτ β ξ  (2)

The functional form used in (2) assumes that the 
unobserved heterogeneity of consumers (the individual 
characteristics that determine their preferences) is 
captured by a random shock vimt.7 The choice of a 
specific functional form along with the assumptions 
made about the distribution of v have a considerable 
effect on patterns of substitution between products 
(Berry, 1994).

As noted earlier, it is important for the analysis 
to consider the possibility that the consumer may 
decide not to purchase an automobile (possibly 
deciding to purchase a motorcycle, use only public 
transport, etc.). The utility function of this outside 
alternative is defined as:

 U X viot ot ot ot i
∗ ( , , , , )ξ τ θ  (3)

and the specific functional form taken for this is:

 π ξiot ot iotv∗ = +  (4)

The assumption implicit in this model is that 
consumers purchase just one automobile, namely the 
one that gives them the highest level of utility. Thus, 
consumer i will choose to purchase an automobile of 
engine type m if and only if that purchase provides him 
or her with the greatest utility of all the alternatives. 
In other words, if  the following condition is met:

6  See Berry (1994), Berry, Levinsohn and Pakes (1995) and Nevo 
(2000). The model is fairly general, however, and can be used with 
different specifications subject to minor adjustments.
7  A consumer is thus defined as a vector of specific shocks by 
automobile engine type: (viot, vi1t, …, viMt).
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α γτ β ξ α
γτ β ξ
P X v P

X v
mt t mt mt imt kt

t kt kt i

+ + + + ≥ +
+ + + kkt

 (5)

for any k ≥ 0 and k ≠ m (k = 0 represents the outside 
option: an alternative that entails not buying an 
automobile).

Condition (5) implicitly defines a set of unobserved 
individual characteristics vimt leading to the choice
of automobile model/make m. This set is defined by:

 
A v v v k Mmt t i t mt imt kt ikt( ) | .... .δ δ δ= + ≥ + ∀ ={ }0  (6)

where δ α γτ β ξ. . . .t t t t tP X= + + +  is the mean utility
of each make/model.

In the case of  the outside option, the mean 
utility (δot) cannot be identified without making 
more assumptions or normalizing one of the makes 
of automobile. The simplest way of identifying it, 
and the standard alternative used in the literature, is 
to normalize  ξot at zero.

It is then possible, for a given set of parameters, 
to predict the market share of each engine type as a 
function of the characteristics of the automobile, its 
price, taxes and unknown parameters. The market share 
of model/make m in period t, Smt, is determined by the 
proportion of consumers for whom condition (5) is 
met, i.e., for whom consuming model m provides greater 
utility than any of the other alternatives, including 
the outside one. This proportion is determined by the 
likelihood of vit being in set Amt. Given a distribution 
function and a density for v, F(v) and f(v), respectively, 
the market share of model m in period t is:

 
s f v dvmt t Amt

δ. ( )( ) = ∫  (7)

In order to calculate the integral of  equation 
(7), it is necessary to assume a distribution for vimt. 
An assumption traditionally used in the literature is 
that vimt are independent and equally distributed in 
accordance with an Extreme Value Type I distribution 
function.8 In this case, the market share of engine 
type m is:

8  See, for example, McFadden (1974), Cardell and Dumbar (1980), 
Boyd and Mellman (1980) and Tardiff  (1980).
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The estimation strategy consists in choosing 
the parameters that minimize the distance between 
the market shares predicted by the model and those 
observed, which means solving the following implicit 
equation system:9

 
s X P St t t t t t. . . . . ., , , ;τ δ θ( ) =  (9)

where s •t. (  ) are the market shares defined by equation 
(7) and S t.  are the observed market shares.

Equation (9) can now be resolved analytically 
to get:

 
δmt mt otS S= ( ) − ( )ln ln  (10)

where Smt and Sot are the market shares of engine type 
m and the outside option, respectively.

Thus, the aggregate demand equation to be 
estimated is:

 
ln lnS S P Xmt ot mt mt mt mt( ) − ( ) = + + +α γτ β ξ  (11)

The price elasticities of  the market shares, as 
defined by equation (8), are:
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Similarly, the tax rate elasticity of the market 
shares is:
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 (13)

In summary, this model can be used to solve 
the problem of “overparameterization” of demand 

9  The integral of equation (7) can be calculated analytically using 
assumptions about the distribution of v.
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for differentiated products and makes it possible 
to obtain consistent estimators of  the elasticities 
concerned.10 Lastly, it is important to consider that

10  This model has been used in the literature by studies dealing 
with automobile and fuel markets. For example, Agras and 
Chapman (1999) estimate the impact of emissions standards and 
fuel taxation on total greenhouse gas emissions in the United 

the price variable might be endogenous (with Pmt, ξmt), 
in which case it is necessary to estimate equation (11) 
using instrumental variables.

States transport sector; Levinsohn (1996) estimates the effect of 
different trade policies on automobile sales; and Greene (1986) 
analyses the evolving market share of diesel automobiles in the 
United States.

 

III
data used in the empirical analysis

The empirical analysis uses monthly data on automobile 
imports registered by the National Customs Service 
for the period from 2002 to 2008. The breakdown 
for each entry identifies the type of engine (gasoline 
or diesel), cylinder capacity in four categories (under 
1,000 cm3, between 1,000 cm3 and 1,500 cm3, between 
1,500 cm3 and 3,000 cm3, and over 3,000 cm3), whether 
the automobile is an off-road or four-wheel drive 
(4x4) vehicle, and the country of origin. For each of 
these groups of automobiles, the customs register lists 
the number of units imported, the country of origin, 
the average unit price and the standard deviation of 
the average price.11 Unfortunately, no breakdown 
of data by unit is available, nor was it possible to 
obtain a classification by model or even by make of 
automobile.

Table 1 gives a statistical summary of the data. 
The Quantity variable is the number of  vehicles 
imported per month in each of the 304 categories.12 
It provides the basis for calculating the logarithm of 
the monthly share of vehicle imports in each category, 
which is used as a dependent variable in the regression 
(log Smjt). Although no data are available to calculate 
the proportion of consumers who prefer the option 
of not having a car each month, there are data on 

11  There are records of imports from 45 countries, but 18 countries 
account for over 95% of  all vehicles imported. For this reason, 
the empirical analysis specifies the proportion of  automobiles 
imported from each of  these 18 and groups the rest into an 
“Other” category.
12  The 304 categories of automobile in the data arise from the 
interaction of: 4 engine sizes, 2 engine types, 2 vehicle types 
(automobile and off-roader or 4x4) and 19 countries of origin.

motorcycle imports, making it possible to calculate 
the market share of this outside option (log Sot), which 
is accordingly used in the empirical analysis.

The price variable is the average dollar unit price of 
automobiles in each category. The variables generated 
by the tariff  categories of the different automobile 
import entries were used to determine seven dummy 
variables capturing these characteristics: Engine 1,000 
for engine sizes under 1,000 cm3, Engine 1,500 for 
engine sizes between 1,000 cm3 and 1,500 cm3, Engine 
3,000 for engine sizes between 1,500 cm3 and 3,000 cm3, 
Engine 3,000+ for engine sizes over 3,000 cm3, 4x4 
for off-road or four-wheel drive vehicles, Diesel for 
diesel-engined vehicles and, lastly, Free Zone for all 
vehicles entering by one of the three free zones that 
exist in Chile (Arica, Iquique and Punta Arenas). The 
Tax variable is the monthly value, in dollars per litre, 
of the specific tax on gasoline. The imacec variable 
measures the monthly change in economic activity in 
the country, being based on the performance of 90% 
of the goods and services that make up gross domestic 
product (gdp); the monthly indicator of economic 
activity (imacec) is published by the Central Bank 
of Chile. Lastly, the Steel Price variable is the price 
of  the type of  stainless steel used by automobile 
producers, as published in the meps Stainless Steel 
Review on the basis of information from contracts 
between steel producers and consumers. Because steel 
is a production input in automobile manufacturing 
that ought not to be correlated with unobserved 
variables determining the demand for automobiles, 
its price is used as an instrumental variable for the 
price of automobiles when estimating demand.



108

DIffEREntIAL fuEL tAxEs AnD thEIR EffECts on AutoMoBILE DEMAnD  •  CLAuDIo A. AGostInI

C E P A L  R E V I E W  1 0 2  •  D E C E M B E R  2 0 1 0

Table 2 shows the results of estimating equation (11). 
Model (1) is the ordinary least squares estimation, 
and therefore does not take account of the possible 
endogeneity of automobile prices. In Chile, 100% of  
light passenger automobiles are imported, meaning 
that supply is determined simply by the international 
price, additionally bearing in mind that Chile is a small 
country. For this reason, the problem of simultaneity 
in determining the equilibrium price in the automobile 
market does not generate problems of identification. 
It is possible that there may be measurement errors in 
the price variable, however, as it is an average for each 
category of automobile. To take this possibility into 
account and remove a possible endogeneity bias when 
estimating price elasticity, equation (11) is estimated 
once again using the price of steel as an instrumental 
variable for the price of automobiles.

The empirical results are generally quite 
satisfactory. The regressions are able to explain 
about 56% of  the variation in the data, the signs of 
the coefficients are the expected ones for automobile 
demand and they are all statistically significant at a 

5% confidence interval. The demand for automobiles 
is greater for engine sizes larger than the omitted 
category of  engines smaller than 1,000 cm3, but 
the most considerable effect is seen with engines of 
between 1,500 cm3 and 3,000 cm3, which is where 
most demand is concentrated. Similarly, the findings 
reveal a positive effect on aggregate automobile 
demand of diesel-powered as compared to gasoline-
powered vehicles, and of four-wheel drive vehicles as 
compared to those with two-wheel drive. Although 
the size of the effects is fairly small, with elasticities 
of  between 0.2 and 0.4, this is consistent with 
the growing market share of  both diesel and 4x4 
automobiles over time. The positive repercussions 
of the Free Zone reflect the opportunity to import 
automobiles free of customs duties in two regions of 
the country, increasing demand there relative to the 
other regions of Chile. On average, everything else 
being constant, having a free zone increases relative 
demand for automobiles by 3.6%. The positive effect 
of the imacec on automobile demand is consistent 
with a positive income elasticity, but also reflects the 

TABLE 1

Statistical summary

 Average Standard deviation Minimum Maximum

Quantity 151.22 343.63 1 3 544
Smjt 0.0101 0.0218 0.004 0.197
Price 12 379 11 663.8 2 000 152 352
Engine 1,000 0.034 0.165 0 1
Engine 1,500 0.099 0.278 0 1
Engine 3,000 0.214 0.376 0 1
Engine 3,000+ 0.131 0.295 0 1
4x4 0.087 0.126 0 1
Free Zone 0.203 0.327 0 1
Diesel 0.248 0.291 0 1
Tax 0.254 0.064 0.143 0.411
imacec 0.305 0.821 -1.8 1.7
Steel Price 3 421.25 1 328.71 2 091 4 732

Source: National Customs Department, Central Bank of  Chile and meps Stainless Steel Review.

Note: Average unit prices in dollars. 
Engine sizes are stated in cm3. 
imacec: Monthly indicator of  economic activity.
Free Zone: Arica, Iquique and Punta Arenas.

IV
results of the estimation
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role played by the economic cycle in vehicle imports. 
An increase of 1% in monthly economic activity is 
associated with an average increase of about 1.4% in 
automobile demand.

The coefficients of  greatest interest in the 
findings are those related to price and the fuel tax. 
Price elasticity for aggregate automobile demand 
in Chile, as evaluated at the mean of the sample, is 
-3.4. This value is not very different from the results 
obtained by other studies in the economic literature. 
In fact, while somewhat greater than the value of -2.4 
estimated by Trandel (1991), it is very close to the -3.28 
estimated by Goldberg (1995) and within the range of 

-3.0 to -4.5 estimated by Berry, Levinsohn and Pakes 
(1995).13 Price elasticities vary both by engine type 
and by engine size, reflecting consumers’ patterns of 
substitution between different types of automobiles. 
Automobiles with engines larger than 3,000 cm3 
have the greatest price elasticity (-3.71, evaluated 
at the mean of the sample), while automobiles with 
engines of between 1,500 cm3 and 3,000 cm3 have the 
lowest (-2.6, also evaluated at the mean).14 This range 
denotes a greater elasticity of demand between engine 
sizes than is found in developed countries. For the 
United States, for example, Bento and others (2009) 
estimate elasticities ranging from -1.44 for compact 
cars to -2.3 for minivans. The price elasticity of 4x4 
vehicles, lastly, is estimated at -3.83, making them the 
most price-elastic vehicles in Chile.

The fuel tax elasticity of  demand for diesel 
automobiles is estimated at -2.1, evaluated at the 
mean of the sample.15 Given that the diesel tax has 
been kept unchanged throughout the period, the effect 
of the tax differential between gasoline and diesel 
is identified in this elasticity. The magnitude of this 
elasticity, while smaller than the price elasticity, is not 
small from the standpoint of the role played by tax 
policy. Fuel tax elasticity partly captures the annual 
cost of using the automobile, with greater use requiring 
higher gasoline consumption, so that narrowing the 
tax rate gap between gasoline and diesel and levying a 
tax on diesel automobiles would considerably reduce 
the air pollution associated with diesel.

In particular, increasing the diesel tax from 
its current rate of 1.5 utm per cubic metre to 4.5 
utm and thereby equalizing it with the gasoline tax 
would reduce the proportion of diesel automobiles 
by almost 3 percentage points. In the case of  the 
Metropolitan Region, assuming the current growth 
in diesel automobiles remained constant, this would 
imply about 11,300 fewer imports of diesel automobiles 
in the next five years. Assuming each vehicle covered 

13  The first studies conducted showed much lower elasticities, 
however, with values in the range of -1 to -1.5 (see, for example, 
Chow, 1957; Suits, 1958; Wykoff, 1973).
14  Elasticities are calculated by the formula set out in (12) using 
market shares and price for the specific m group. Thus, for example, 
price elasticity for aggregate demand is calculated as -0.00028*12,379 
(1-0.0101)=-3.4. For the different types of automobile, elasticity is 
calculated in the same way but using the respective average price 
and market share for each group of automobiles: engine size over 
3,000 cm3, engine size between 1,500 cm3 and 3,000 cm3, and 4x4. 
See Nevo (2000) for details on the derivation and calculation of 
elasticities.
15  Tax elasticity is calculated by the formula set out in (13).

TABLE 2

Estimates of the automobile 
demand equation

(1) (2)

Price
 

-0.00028*
(0.000091)

-0.00028*
(0.00012)

Engine 1,500 
 

0.0032*
(0.0011)

0.0034*
(0.0013)

Engine 3,000 0.0026*
(0.0011)

0.0028*
(0.0013)

Engine 3,000 + 0.0011*
(0.0004)

0.001*
(0.0005)

4x4 0.0184*
(0.0032)

0.0193*
(0.0043)

Free Zone 0.0462*
(0.0152)

0.0484*
(0.0167)

Diesel 0.002*
(0.0002)

0.002*
(0.0006)

Tax -0.0301
(0.0527)

-0.0318
(0.0507)

imacec 0.4011*
(0.1785)

0.4036*
(0.1918)

Constant -13.82*
(1.56)

-9.74*
(1.67)

Country of  origin dummies Yes Yes

R² 0.557 0.563

F 141.7 152.1

N 8 307 8 307

Source: author’s estimates based on data detailed in table 1.

* Significant at 5%. 
Note: Model (1) estimated by ordinary least squares with 
robust errors; model (2) estimated by instrumental variables and 
bootstrapping with 1,000 repetitions for errors.
Engine sizes are stated in cm3. 
Free Zone: Arica, Iquique and Punta Arenas.
imacec: Monthly indicator of  economic activity.
R2: Goodness of  f it .  F: Fischer test.  N: Number of 
observations.
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12,000 kilometres a year, this would mean 950 tons 
less nitrogen oxide and 88 tons less particulate matter 
being emitted annually. If a tax were additionally levied 
on diesel automobiles at a rate of 1% of vehicle value, 

the number of diesel vehicle imports would be cut by 
about 16,000 units over the next five years, leaving 
annual nitrogen oxide emissions 1,083 tons lower and 
emissions of particulate matter 106 tons lower.

V
Conclusions

In Chile, one of the important effects of the current 
difference in tax rates between gasoline and diesel is 
that it incentivizes the purchase of diesel automobiles. 
Thus, the proportion of the automobile fleet with diesel 
engines in the country rose from about 12% in 2002 
to 19% in 2008. Since diesel automobiles emit more 
nitrogen oxide than gasoline automobiles, as well as 
particulate matter, the externalities associated with air 
pollution from automobile use have been increasing. 
This is particularly significant for cities with high levels 
of pollution in winter, such as Santiago and Temuco. 
To be able to quantify the scale of this problem and 
consider tax policy alternatives that would allow 
externalities to be internalized by the owners of diesel 
automobiles, it is necessary to know the price and fuel 
tax elasticities of automobile demand.

The elasticities estimated in this study show that 
the demand for diesel automobiles is quite sensitive to 

vehicle price and the tax differential between gasoline 
and diesel. This provides a basis for implementing 
a tax policy involving equalization of the gasoline 
and diesel tax rates and the introduction of a tax on 
diesel automobiles that would be quite effective in 
reducing externalities, and most particularly in reducing 
emissions of nitrogen oxide and particulate matter. 
To obtain a more precise estimate of the effects of 
a tax policy of this type, it would be worthwhile for 
future research to carry out an even more detailed 
disaggregation of  automobile demand than this 
study has. It is particularly important to consider 
the different makes and models of  automobile so 
that consumers’ patterns of  substitution between 
different automobiles in response to tax rises can be 
studied with greater accuracy.

(Original: Spanish)
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I s the education system income-equalizing? The evidence from 

developing countr ies shows that whi le education has expanded 

tremendously in recent decades, income distribution has not become more 

equal. This article seeks to resolve this seeming paradox. A theoretical 

model is constructed for the relationship between education and income 

in which ethnicity plays a key role in the distribution process. The model 

predicts that the education system is not income-equalizing. A broader set 
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Education has expanded tremendously in developing 
countries in recent decades. World Bank data show that 
the net primary school enrolment rate rose from 78% 
to 89% between 1980 and 1997, while the secondary 
school rate went up from 53% to 63% (World Bank, 
2001, table 6, p. 285). Yet, paradoxically, the degree 
of income inequality has not declined (Deininger and 
Squire, 1996, table 5; Li, Squire and Zou, 1998). Why 
is education not an income-equalizing system?

The literature has not provided a satisfactory 
scientific explanation for this paradox; and the most 
popular theoretical models on intergenerational 
mobility (Becker and Tomes, 1979; Durlauf, 1996) 
have not been subjected to statistical testing in a 
developing-country setting. 

In contrast, the empirical literature on the 
relationship between education and income inequality 
in the developing world is vast but lacks theoretical 
underpinnings. In the particular case of  Latin 
America, compared to the situation in more advanced 
countries, three empirical insights can be gleaned:  
(i) the distribution of education, measured in terms of 
years of schooling, is more unequal; (ii) the quality gap 
between schools attended by rich and poor students 
is greater; and (iii) income differentials between 
workers with high and low education levels are much 
wider, which some authors attribute to the relatively 
limited supply of educated workers (Bourguignon, 

Ferreira and Menendez, 2007; Birdsall, De la Torre 
and Menezes, 2008; Blom and Vélez, 2004). 

This article explores the role of class and ethnicity 
in explaining the observed relationships between 
education and income, including the paradox. A 
simple theoretical model is developed for that purpose, 
and its predictions are tested against Peruvian data. 
The role of  ethnicity in the relationship between 
education and incomes in developing countries is not 
widely discussed in the international literature. For 
Peru, Ñopo, Saavedra and Torero (2004) found that 
ethnicity played an important role in the statistical 
breakdown of urban wage differences. For Brazil, 
the study by Bourguignon, Ferreira and Menéndez 
(2007) cited above also found that race affected 
earnings differentials. Neither study has theoretical 
underpinnings, however. 

The article is organized as follows. Section II 
presents a theoretical model in which class and ethnicity 
play a significant role in the education process. Section 
III discusses the role of initial inequality in family 
asset endowments in the process of human capital 
accumulation. The static and dynamic models are 
presented in sections IV and V. In section VI, the 
model’s empirical predictions are tested statistically 
against Peruvian data, utilizing parametric and non-
parametric tests (described in full in the Appendix). 
Section VII presents the conclusions. 

I
introduction

II
A simple theoretical model 

Consider a hypothetical capitalist society in which 
the distribution of economic and social assets among 
individuals is highly unequal. Individuals are assumed 
to participate in the economic process endowed not 
only with economic assets but also with social ones, 
thus introducing social factors into the economic 
process. Social assets are special goods, for they belong 
to the realm of rights and entitlements granted to 

individuals in a society. They are not physical goods, 
nor are they marketable.

In this study, social assets will basically refer to 
political and cultural assets. The former are defined 
as the capacity of individuals to exercise individual 
and collective rights, including the right to have rights. 
Unequal individual endowments of political assets 
generate a hierarchy of citizens in society—first-class 
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and second-class. As a result, not all individuals are 
equal before the law; moreover, not all individuals 
have the same degree of access to the public goods 
supplied by the State.1 

Cultural assets are defined as the right of social 
groups to exercise cultural diversity in a multicultural 
and multi-ethnic society. Unequal endowments of 
cultural rights generate ethnic groups with a hierarchy 
of ethnic markers in society: first- and second-class 
races, languages, religions and customs. These markers 
are referred to as cultural because their hierarchies are 
socially constructed and they are transmitted from 
generation to generation. Inequality in cultural assets 
leads to social practices of segregation, exclusion and 
discrimination against certain ethnic groups.

Unequal individual endowments of political and 
cultural assets are assumed to be highly correlated in 
society, so political assets alone can be included in 
the theory. For simplicity, this fictitious society can 
be referred to as the “sigma society”.

The unequal distribution of economic and political 
assets is one of the features of the sigma society. The 
other feature concerns factor endowments, which 
implies the existence of overpopulation. The marginal 
productivity of the whole labour force is too low for 
wage rates to clear labour markets. 

In order to derive empirically refutable predictions 
from sigma theory, a specific sigma society, or a 
particular model of  sigma theory, must now be 
constructed. A set of auxiliary assumptions are then 
introduced.

Race, class and citizenship constitute the social 
structure of sigma society. The total population can 
be divided into: (i) two social classes: capitalists and 
workers; (ii) two types of  citizens: first-class and 
second-class; (iii) three ethnic groups: the Blues, 
the Reds and the Purples, the latter resulting from 
interbreeding between the other two races.2 

1  The concept of citizenship used in this study corresponds to that 
proposed by the sociologist T.H. Marshall in his classic 1950 essay: 
“Citizenship is a status bestowed on those who are full members of 
a community. All who possess the status are equal with respect to 
the rights and duties with which the status is endowed” (Marshall 
and Bottomore, 1992, p. 18). 
2  In a paper that analyses theoretical relationships between consumer 
preferences and culture, Akerlof and Kranton (2000) construct an 
abstract world of two ethnic groups, the Greens and Reds, in which 
the Greens are the dominant group. To use primary colours, call 
them Blues and Reds here; then introduce a third ethnic group: the 
Purples, resulting from miscegenation between the two races. As 
in that paper, it is assumed here that people cannot choose their 
ethnic identity, which is exogenous.

Table 1 shows the social structure of sigma in 
matrix form. The Blues constitute the capitalist class, 
owning most physical capital. The Purples and Reds 
belong to the working class. Purples are endowed 
with skilled labour and Reds with unskilled labour 
only. In terms of citizenship endowments, the Blues 
and the Purples are first-class citizens, while the Reds 
are second-class, thus forming the initial inequality 
in individual asset endowments. The social matrix 
shows a society that is highly correlated in terms 
of asset endowment. Three social groups are thus 
identifiable; for easy reference and for reasons that 
will become apparent later on, they will be called by 
the letters A, Y and Z.

Sigma society can now be distinguished analytically 
from a socially homogeneous capitalist society, which 
could be referred to as “epsilon society”. If  epsilon 
society were represented by table 1, there would still 
be two social classes (capitalists and workers) but 
only one citizenship class (C). There would still be 
three ethnic groups, but only one level of citizenship 
for all (C). In epsilon society, therefore, racial 
differences would become unimportant and the social 
matrix would collapse into two social groups only,  
A (capitalists) and Y (workers); social group Z would 
not exist. While sigma society is intended to resemble 
the developing world, epsilon society corresponds to 
the first world. 

The question considered by this paper is whether 
or not the process of human capital accumulation 
through education can reduce inequality in the initial 
distribution of  assets (naturally including human 
capital) and thus make income flows less unequal. 
The answer is developed in the rest of the paper.

TABLE 1

Social structure of sigma society: race, 
class and citizenship

Ethnic
group

Physical
capital

Human
capital

Citizenship Social
group

Blues Kb Kh1 C1 A
Purples 0 Kh1 C1 Y
Reds 0 Kh0 C0 Z

Source: prepared by the author.

Symbols: Kb physical capital endowment; Kh1 high-level human 
capital endowment; Kh0 low-level human capital endowment; C1 
first-class citizenship endowment; C0 second-class citizenship 
endowment.
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Human capital is usually defined as the stock 
of  knowledge and productive skills embodied in 
workers. As individuals do not acquire this stock at 
birth, they need to invest in acquiring it through the 
education process. 

The initial conditions that each individual 
brings to the educational system at each level are 
essential for learning. In the literature of  related 
sciences (psychology, biology and neuroscience), the 
standard view is that initial talent endowments matter, 
and talents are multiple —the so-called “multiple 
intelligence theory” (Gardner, 1999).

Brain plasticity theory is another important 
component of the standard view. While the individual’s 
initial talent endowments —his or her genetic 
inheritance— are exogenous (nature), talents become 
endogenous over time because brain development 
also depends on the social environment (nurture) and 
on the interaction between the two. Brain plasticity 
theory is usually stated as follows: “The brain is 
not a computer that simply executes predetermined 
programs. Nor is it a passive gray cabbage, victim 
to the environmental influences that bear upon it. 
Genes and environment interact to continually change 
the brain, from the time we are conceived until the 
moment we die” (Ratey, 2002, p. 17).

On aggregate, individual endowments of talents, 
genetically-based gifts, can be assumed to be normally 
distributed among the population (the result of  a 
random mechanism). The distribution of learning 
skills, in contrast, will be generated by the social 
environment. The important distinction made by 
Rousseau (1755) refers precisely to these two factors. He 
identified two types of inequalities among individuals: 
the natural, determined by randomly assigned natural 
endowments; and the artificial, determined by the 
functioning of society.

The sigma model will assume that nutrition, 
health and language are the main channels through 
which wealthy families can develop higher levels of 
learning skills in their children as compared to poorer 
families. Personal access to nutrition and health, 
as either private or public goods, is assumed to be 
differentiated by social group. 

Language is another factor of  cognitive skill 
inequality associated with a family’s socio-economic 
level. There are language differences between 
individuals, which in sigma society lead to language 
inequality. This inequality is seen in various aspects 
of  language use in the dominant tongue in society, 
such as vocabulary, syntax, ways of  speaking, and 
reading and writing skills. Sociolinguistic theory 
views language inequality as mostly due to personal 
experiences (the social environment) rather than 
genetic factors (Hudson, 1996, p. 204).

Inequalities in language skills between social 
groups imply unequal cognitive skills among their 
children. Abstract and complex thoughts are not 
just language-dependent, but complex language-
dependent. As philosopher John Searle has stated: 
“Some thoughts are of such complexity that it would 
be empirically impossible to think them without being 
in possession of symbols. Mathematical thoughts, 
for example, require a system of symbols... Complex 
abstract thoughts require words and symbols” 
(Searle, 1995, p. 64). The implication seems to be 
that written language allows the individual to work 
with more abstract and complex thoughts than does 
oral language alone.

Consider a situation in which the Y workers live 
in a written culture and most of them are literate, 
but the Z workers live in an oral social environment, 
most of them are illiterate in the dominant language, 
and their aboriginal language is not a written one. 
Assume further that Z workers live in an oral culture 
in segregated communities. In a setting of this type, 
language skills in the dominant language will be very 
unequally distributed through society. 

Due to their illiteracy, Z populations will be 
limited in the use of abstract and complex thoughts. 
To be illiterate in a written culture is different from 
being illiterate in an oral culture. The handicap will 
be greater in the former. Z populations will then 
show lower levels of language skills in the dominant 
language, and thus their children will display lower 
cognitive skill levels than the children of the A and 
Y populations.

III
human capital accumulation: the role 

of initial endowments
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The characteristic of multicultural, multilingual 
and hierarchical society makes sigma a heteroglossic 
society. This term comes from sociolinguistic theory 
and refers to the existence of various forms of, or 
variations in, the use of the dominant language, with 
a hierarchy separating those who are socially superior 
(with a good grasp of the dominant language) from 
those considered inferior. 

The sigma model then assumes that language 
inequality plays a crucial role in generating unequal 
cognitive skills. Sociolinguistic theory goes even further: 
“Linguistic inequality can be seen as a cause of social 
inequality, but also as a consequence of  it, because 
language is one of the most important means by which 

social inequality is perpetuated from generation to 
generation” (Hudson, 1996, p. 205). 

To conclude, in a sigma society with pronounced 
initial inequality in economic and political asset 
endowments, and given the random distribution of talents 
in the population, people will start the human capital 
accumulation process endowed with unequal cognitive or 
learning skills. This initial inequality plays a major role 
in the process of human capital accumulation among 
social groups. It should be noted that this proposition 
is not empirically refutable or falsifiable, because 
learning capacity is unobservable. It will therefore be 
used as a primary assumption of the theory of human 
capital accumulation, presented below.

IV
The transformation of education into income:

a static model 

The static sigma model can be represented by the 
following system of equations:

 kh = f (E, X), f1 > 0, f2 > 0, X = Z, Y, A (1)

 y = g (kh, X, p), g1 > 0, g2 > 0, g3 > 0 (2)

Hence,

 y = g (f (E, X), X, p)
 = G (E, X, p), G1 > 0, G2 > 0, G3 > 0 

(3)

Equation (1) states that the average human capital 
endowment of individuals (kh) depends upon their 
average education level measured as years of schooling 
(E) and the social group to which they belong (Z, Y, 
A). For a given social group, an exogenous increase 
in the average education level will result in a higher 
average human capital level; for a given education 
level, the average human capital level will be higher 
for individuals belonging to the higher-ranked social 
groups (where the hierarchy in ascending order is 
Z, Y, A). 

Equation (2) says that the average income 
of  individuals (y) depends upon their average 
endowments of  human capital and the social group 
to which they belong, for given market conditions 

(p). In a given social group, the higher the average 
human capital endowment, the higher the average 
income will be; for a given endowment of  human 
capital, average income will be higher for individuals 
belonging to higher-ranked social groups (Z, Y, A, 
in ascending order). 

To simplify, assume that market conditions depend 
on the international terms of trade (p), which are the 
sole exogenous variable determining the aggregate 
level of output, employment and mean income in the 
short run. A higher p means a higher relative price 
for exported goods compared to imports, which in 
turn implies higher labour productivity and higher 
demand for labour by domestic firms. Thus, for given 
educational levels, the higher the value of p, the higher 
the average income of the social groups.

Sigma theory assumes that the social structure 
stems from the initial inequality in the distribution 
of economic and political assets. This inequality, the 
variable δ (delta), underlies the X term in equation 
(3). So income differences between social groups 
depend upon differences in their average education 
levels and asset endowments. As long as the values 
of the exogenous variables E and δ remain constant, 
average income in each social group will remain 
constant, and so will the income distribution across 
social groups. 
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Figure 1 depicts the static model. Points m, n 
and r are the average values of years of schooling in 
the three social groups A, Y and Z, and points m’, 
n’ and r’ are the corresponding average incomes. 
The initial inequality in the distribution of  assets 
gives rise to a situation in which the capitalist class 
has the most years of schooling, human capital and 
income, followed by the other two social groups; 
moreover, additional years of schooling in group Z 
will result in a higher income level along curve Z. 
The same process applies to group Y and group A. 
The equilibrium situation is represented by curve L, 
which is empirically observable.

Under the equilibrium situation shown in 
figure 1, three cases can be considered to analyse the 
effect of exogenous changes in education on income 
inequality. Firstly, an additional year of education 
in group Z alone will increase the mean income of 
that group and reduce the initial inequality; but the 
effect will be small. Secondly, an additional year of 
schooling in all social groups will have a small effect 
on inequality; certainly, average income will rise in 
all groups, but it is not clear that relative incomes 
would change substantially. Thirdly, additional years 
of schooling in all three groups, with more years in 
group Z, will have an ambiguous effect or (at best) 
a small one.

In short, the static model predicts that a reduction 
of inequality in years of schooling will not imply a 
significant reduction in income inequality; moreover, 
the same number of schooling years does not generate 
the same average income for all social groups. The 
reason is that the difference in years of schooling is 
only one of the factors generating income differentials 
between social groups. 

The conclusion would be different if  the 
relationship between years of schooling and incomes 
were not separable; that is, if just one curve existed for 
all groups. If  the three curves were reduced to curve 
A in figure 1, an additional year of schooling would 
raise income by the same amount in all three social 
groups. Then, if differences in years of schooling were 
reduced, income inequality would decrease as well; 
moreover, the same number of years of schooling 
would generate the same average income for all social 
groups. But according to the sigma model, this is not 
how the capitalist system operates. Sigma society has 
three separate curves (class and race relationships), 
while epsilon society would only have two separate 
curves (class relationships). 

The relationships presented in figure 1 refer to 
the average values of  the variables for each social 
group. Successful individual cases may occur (people 
jumping from curve Z to Y or even to A), but the 
theory predicts that such cases will be the exception 
rather than the rule. 

Changes in the exogenous variables will change 
the average incomes of social groups in specific ways, 
as indicated by the sign of their effects in equation (3). 
The model’s empirical predictions are thus represented 
in equation (3), which is empirically refutable and can 
be used to test the model’s validity statistically. The 
L curve in figure 1 relates the average values of years 
of schooling and income for each social group. The 
static equilibrium situation shown in figure 1 is thus 
represented by the L curve. 

The sigma model departs from the standard 
analysis in several ways. Standard empirical studies 
usually measure the relationship between education and 
income along line L. Under the sigma model, however, 
the L curve cannot be used to compare the effect of 
exogenous changes in years of schooling on incomes, 
or rates of return on education (as is done incorrectly 
in the international literature), because the effect of 
education on income operates along different paths 
(lines A, Y, Z) for different social groups. Measuring 
the relationship along the L curve would certainly 
overestimate the effect of education on income.

FIGURE 1

hypotheses regarding the relationship 
between education (E), mean income (y)
and ethnic group (A, y, z) 

Source: prepared by the author.
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Assume now that the quantity of  education is 
determined endogenously in society and in each 
social group in the long run. Assume also the initial 
conditions of  the economic process are given; in 
other words, individual endowments of economic and 
political assets are unequal at the outset, and these 
determine the social structure A, Y and Z. Likewise, 
ignore the short-run effects of the international terms 
of trade in this long-run model.

Dynamic equilibrium will now be defined as a 
sequence of static equilibrium situations over time. 
Therefore, the static equilibrium situation will now 
be considered as the solution of the initial period or 
generation, which is given by the L curve in figure 1. 
This curve shows the initial values of education and 
income for each social group, implying mean education 
and income values for society in the aggregate. 

The dynamic model assumes that part of the total 
output produced in this period or generation will be 
allocated to human capital investment in the form 
of years of  schooling. This investment is financed 
by families and by the State through fiscal policies, 
depending on the social group. As a result, there 
will be more education and human capital for the 
second period, because the average income in society 
increases. For simplicity, the model assumes that the 
growth of  average income depends essentially upon 
the growth of  human capital and hence also on the 
expansion of  education. The other factors usually 
considered as affecting economic growth, such as 
physical capital accumulation and technological 
change, are assumed to be induced by higher levels 
of  education.

Now consider the dynamic process by social 
group. In the next period or generation, education 
levels and average income will be higher in each 
social group (and on aggregate); there will be new 
investment, resulting in even higher education levels 
and average incomes for each social group (and for 

society as a whole) in the subsequent period, and so 
on. This dynamic process can be modelled through 
the L curve in figure 1. Given the initial equilibrium, 
the investment in education will imply an outward 
shift of the curve, say, to L1, which will in turn imply 
a new equilibrium with higher income for each social 
group. Further investment in education will take place 
in this period and the curve will shift outward again, 
to L2 say, and so on. In sum, the L curve will shift 
outward endogenously over time. 

In the process of  accumulating human capital 
through education, each social group will move 
along its specific path, given by lines Z, Y and A 
in figure 1. It was shown above that the process of 
education expansion along their corresponding paths 
does not generate significant reductions in income 
inequality between social groups. Differences in 
years of  schooling can be reduced, but not income 
differences. Given the initial inequality in asset 
endowments, there are two reasons why incomes do 
not converge: (i) in the transformation of  education 
into human capital, more equality in years of 
schooling does not imply more equality in human 
capital, since social groups accumulate human capital 
along different paths; (ii) in the transformation of 
human capital into incomes, the latter depend on 
access to basic markets, which is differentiated by 
social group, and this relationship is not altered by 
human capital accumulation alone. This means that 
education is transformed into income along different 
paths, depending on the social group. The relative 
incomes of  the three social groups over time are 
path-dependent. In other words, the initial conditions 
of  society matter; social history counts.

Initial inequality in economic and political asset 
endowments is thus the key to explaining the non-
equalizing nature of the education system. Differences 
in years of schooling may eventually be eliminated, 
because there is a ceiling to years of education; but 

V
A dynamic model

It should also be noted that this model refers to 
group analysis, in which the aim is to explain differences 
in income and education across social groups. By 
contrast, in the standard literature the empirical 
relationship between income and education is studied 

using Mincerian earnings regressions (Mincer, 1974), 
which refer to individual analysis and thus seek to study 
differences in income and education between individuals 
(including regression variables such as experience, age, 
gender and other individual characteristics).



120

Is EDuCAtIon InCoME-EquALIzInG? EVIDEnCE fRoM PERu  •  ADoLfo fIGuERoA

C E P A L  R E V I E W  1 0 2  •  D E C E M B E R  2 0 1 0

this does not significantly reduce income inequality, 
for social groups move along different paths over time. 
Educational mobility is possible, but socio-economic 
mobility is much more problematic. 

In intergenerational terms, the dynamic sigma 
model predicts that the “children” of a given social 
group will tend to inherit the economic status of their 
“parents”. Long ago, the British biologist Francis 
Galton established the “law of regression towards 
the mean” (equalizing tendency) in relation to height 
differences between children and their biological 
parents. The sigma model presented here predicts 
that there will be “no regression towards the mean” 
in incomes between “children” and “parents” in the 
same social group. 

The dynamic sigma model can explain the 
paradox as follows: developing countries are socially 
heterogeneous and hierarchical societies, i.e., they 
resemble sigma society. Inequality in the initial 
distribution of economic and political assets makes 
the society operate with exclusions; in particular, the 
processes of transforming education into human capital 
and this into incomes are differentiated by class and 
ethnicity relationships. In developed countries, the initial 
inequality is such that these processes are differentiated 
by class relations alone; but in the developing world, 
ethnicity also plays a significant role in the reproduction 
of inequality. As long as the initial inequality in asset 
endowments remains unchanged, the education system 
will not be income-equalizing.

VI
Empirical hypotheses tested 

against Peruvian data

A set of empirical predictions about the relationships 
between education and income can be derived from 
the static sigma model. These predictions will then 
be tested against data from Peru, a multi-ethnic and 
multicultural society, to see whether they confirm or 
refute the model. The data set comes from the National 
Household Survey (enaho) of 2003. 

Empirical estimation of  the size of  ethnic 
groups is a complex task. In the case of Peru, the 
Z population corresponds to the descendants of 
indigenous populations. Up to four criteria were 
considered to measure the size of such groups, all 
of which have disadvantages:
— The mother tongue criterion: this criterion 

reduces ethnicity to the language marker, thereby 
underestimating its size. Indigenous people who 
do not speak an aboriginal language —either 
because they belong to a group that does not have 
a legacy of an aboriginal language or belong to a 
generation that has lost the aboriginal language— 
would formally not be counted as indigenous.

— The self-identification criterion: this measure 
understates the size of indigenous populations 
because individuals tend to conceal their ethnicity 
in a hierarchical society. 

— The rural residence criterion: this also underestimates 
the size of the indigenous population because 

people migrating to the cities would not be 
counted as indigenous.

— The rural district birthplace criterion: this criterion 
again understates the size of  the indigenous 
population because children born in a large city 
(following migration) would not be counted as 
indigenous. 
This study chose the last of these to estimate 

the size of the indigenous population, since it seems 
to be the most reliable. Moreover, the analysis will 
refer to the adult population only, aged 25 or over; 
so people born in the rural districts of Peru in the 
three natural regions (the coast, the Andes and the 
Amazon), irrespective of where they currently live, 
are considered mostly indigenous. This represents the 
Z social group of the theoretical model. 

People born in the most affluent residential districts 
of Lima, regardless of where they now reside, are 
considered to belong mostly to the A social group. The 
mestizo or Y group was calculated by the difference 
between the two. The estimates are as follows: social 
group A accounts for 3.5% of the total adult population, 
group Y for 27.5% and group Z for 69%.3

3  The 2001 Household National Survey (enaho) contained 
a question on ethnic self-identification. The result was that 
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h1. hypothesis of quantitative differences in 
years of schooling between social groups

As shown in figure 1, the static sigma model predicts 
that the average number of years of schooling varies 
by social group, increasing in the order Z, Y, A. 
This relationship is shown in table 2. Mean years of 
schooling vary between social groups: 14 years for 
group A, 11 years for group Y and 7 for group Z. The 
medians show the same ranking: 14, 11 and 5 years. 
Parametric and non-parametric statistical tests (see 
Appendix) show that the observed differences in mean 
values are statistically significant. The empirical data 
do not refute the hypothesis, but reveal pronounced 
inequalities in education. 

Using education levels (basic, secondary, technical 
and university) instead of years of  schooling also 
reveals major inequalities. Nearly 70% of  group A 
have attained post-secondary education, compared 

among family heads, 43% declared themselves to be indigenous 
descendants, while 34% claimed to speak an aboriginal language 
(Hall and Patrinos, 2006, tables 2.1, 2.7 and 7.1). These estimates 
of  the proportions of  indigenous people are clearly smaller than 
the 69% calculated in this study, as would be expected from 
the definitions used. Given the order of  magnitude of  these 
estimates, the claim made by many Peruvian writers that the 
predominant ethnic group is Y (“we are a mestizo country”) is 
not empirically supported. 

to 36% of  group Y and just 15% of  group Z; the 
national average is 21%. The exclusion of group Z 
from post-secondary education is remarkable. 

Few studies have been carried out on the 
conversion of  education into human capital, by 
social group. Those that do exist have compared test 
scores, for a given grade, between two categories of 
schools: private-public and urban-rural. The results 
show that the average level of knowledge, measured 
by test scores, is higher among students attending 
private schools than those in public schools, and 
also higher in urban schools than rural ones (Rivera, 
1979; Cueto, Jacoby and Pollit, 1997; Peru, Ministry 
of Education, 2005). 

There is also some evidence of the negative role 
of malnutrition in the learning process at school. A 
study carried out as part of  the Joint Programme 
on Latin American Economic Integration (eciel) 
shows a large and statistically significant negative 
correlation between school performance and degree 
of malnutrition, based on a sample of the student 
population in Lima and in urban and rural Puno 
(Rivera, 1979). 

As social group Z is predominant in rural areas, 
it follows that the transformation of education into 
human capital in Peru seems to operate as shown in 
the structural equation (1). These results are consistent 
with the hypothesis. After 180 years as a republic, 

TABLE 2

Peru: education level by social group, 2003
(Thousands of people and percentages)

Education level

Social group  
Total

Z Y A

Na (percentage) N (percentage) N (percentage) N (percentage)

None 1 283 14.1 110b 3.3 0.7b 0.2 1 394 10.9
Basic 3 903 43 556 16.5 10.1b 2.8 4 470 34.9
Secondary 2 611 28.7 1 475 43.8 94.9 26.9 4 180 32.6
Technical 725b 8 530 15.7 73.4 20.8 1 328 10.4
University 562b 6.2  697 20.7  174.4 49.3  1 433 11.2

Total N 9 083 100 3 368 100 353.4 100 12 805 100
Horizontal percentage 70.9   26.3   2.8   100  

Years of  education
Mean 6.9 10.8 13.7 8.2
Median 5   11   14   9  

Source: prepared by the author on the basis of  the 2003 National Household Survey (enaho).

a Population aged 25 or over (sample expansion). 
b Small number of observations, 10% or less of the social group.
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TABLE 3

Peru: mean income by education level and social group, 2003
(Thousands of people, soles per month and percentages)

Education level

Social group  
Total

Z Y A

Na

(percentage) yb N
(percentage) y N

(percentage) y N (percentage) y

None 9.6c 171 1.9c 297 – – 604 7.1 180
Basic 41 330 13.1 479 1.0c 137 2 704 32 346
Secondary 32.7 592 44 710 22.7 798 2 998 35.4 637
Technical 9.6c 844 17.2 912 15.8 965 1 001 11.9 876
University 7.1c 1 529  23.8 2 005  60.5 2 721  1 148 13.6 1 943

Total 100 535 100 1 015 100 1 981 8 464 100 717

Total N 5 841 2 330 293 8 464
Horizontal percentage 69   27.5   3.5   100   

Years of  education
Mean 7.6 11.4 14.2 9
Median 8   11   15   11   

Source: prepared by the author on the basis of  the 2003 National Household Survey (enaho).

a Population aged 25 or over (sample expansion). 
b Mean income in soles, Lima, October 2003.
c Small number of observations, 10% or less of the social group.
– No population exists in this category.

and despite the expansion of the education system, 
indigenous populations in Peru still suffer a significant 
degree of exclusion from the education system, both 
quantitatively and qualitatively.

h2. hypothesis of “separability” and hierarchy  
in the relationship between education  
and income

The static sigma model predicts a positive relationship 
between mean years of education and mean incomes, 
but this relationship is separable and hierarchical 
by social group in ascending order Z, Y, A. This is 
precisely what the reduced form of the model claims, as 
shown in equation (3) and figure 1. Using the reduced-
form equation to test the sigma model therefore has 
epistemological justification; there is no need to test 
it via the structural equations. In other words, if  
equation (3) were false, the assumptions contained 
in equations (1) and (2) could not be true.

Table 3 presents data on incomes by education 
level and social group. In this case, population refers 
to the economically active population (eap) who 
are employed (the small unemployed group is not 

considered). The observed data suggest the existence 
of  a direct relationship between mean income 
and education level both within social groups and 
between them. The question is whether the observed 
relationships are statistically separable for each social 
group and whether they display an A,Y, Z hierarchy 
as the hypothesis proposes. 

Given the existence of quantitative educational 
exclusion, corroborating hypothesis H1, some cells 
in table 3 contain very small numbers. The test must 
then be carried out only between comparable levels of 
education. The members of group Z are concentrated 
in the initial education levels; only a small fraction, 
less than 10%, reach post-secondary levels. In group 
Y, there is a small illiterate population. In group A, 
no one was illiterate or had primary education only. 
The comparable or relevant levels of education and 
social groups are thus the following: at primary level, 
groups Y and Z; at secondary level, all three groups 
A, Y and Z; and at the technical and university levels, 
groups A and Y. The results of the statistical tests 
contained in the Appendix show that the observed 
differences are generally significant. In short, the 
empirical data do not refute hypothesis H2.
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Figure 2 illustrates the nature of the empirical 
relationship found between income and education, 
showing the relevant levels for comparison. The 
gradients of the lines shown suggest a rising trend 
in the three social groups. Moreover, the slope of 
curve A rises faster than that of Y, and that of Y 
more rapidly than that of curve Z. 

The standard regression method could be applied 
to these data to test the relationships between the 
slopes econometrically, using social groups A, Y 
and Z as dummy variables. However, the data reveal 
secondary education as the only relevant level for 
comparison. As is well known, an implicit assumption 
of  the standard regression model is that dummy 
variables must cover the entire range of observations 
of  the independent variables; if  exclusion exists in 
the distribution of  the regressors, as in the case 
shown in figure 2, the standard regression model is 
not applicable. In fact, standard econometric theory 
implicitly assumes the absence of  exclusions in the 
relationships between variables. 

h3. hypothesis of “separability” and hierarchy  
in the relationships between education  
and wages

If wages are substituted for income on the vertical axis, 
figure 1 can also represent the relationships between 
education and wages. A number of  assumptions 
will be introduced here. First, labour productivity 
depends upon the level of workers’ human capital, not 
on their education level. Second, profit-maximizing 
firms operating in competitive labour markets will 
hire workers according to their labour productivity 
and will pay uniform wages for a given level of 
human capital. 

The static labour-market equilibrium situation 
can be written as follows: 

 kh = f (E, X), f1 > 0, f2 > 0 (4)

 w = h (Kh, X, p), h1 > 0, h2 > 0, h3 > 0  (5)

Hence,

 w = h (f (E, X), X, p) = H (E, X, p),
 H1 > 0, H2 > 0, H3 > 0 

(6)

Equation (4) is the old equation (1) showing 
the transformation of education into human capital. 
Equation (5) is also an old friend, now showing the 
transformation of  human capital into wages (w). 
Equation (6) is the reduced-form equation, now 
showing that wages ultimately depend upon education 
and social group, for a given value of p.

Tables 4A and 4B present data on education and 
pay in blue-collar and white-collar labour markets, 
respectively. The mean white-collar salary is twice the 
mean blue-collar wage. The difference in education 
goes in the same direction: mean years of schooling 
is 13.7 years for white-collar workers and 8.5 for 
blue-collar workers, with median values of 14 and 
10 respectively. Education levels appear as a factor 
differentiating the two social groups. The proportion 
of  Z workers engaged in the blue-collar labour 
market is 20%, but the figure for the white-collar 
market is only 14%. Within group Y, the equivalent 
proportions are 21% and 36%, while in group A they 
are 8% and 62%. 

The relevant education levels for comparison 
among blue-collar workers (see table 4A) include 
basic and secondary, while the workers concerned 
are those from the Y and Z groups. In each case, the 

FIGURE 2

Peru: Empirical relationship between 
mean income (y) and education level, 
by ethnic group

Source: prepared by the author on the basis of  table 2 data.

3 000

2 500

2 000

1 500

1 000

Ba
sic

Se
co

nd
ar

y

Te
ch

ni
ca

l

U
ni

ve
rs

ity

Education level

Mean income
(soles per month)

500

0

A

Y

Z



124

Is EDuCAtIon InCoME-EquALIzInG? EVIDEnCE fRoM PERu  •  ADoLfo fIGuERoA

C E P A L  R E V I E W  1 0 2  •  D E C E M B E R  2 0 1 0

TABLE 4A

Peru: mean wages (blue-collar workers), by education level and social group, 2003
(Thousands of people, soles per month and percentages)

Education level

Social group  
Total

Z Y A

Na (%) mwb N (%) mwb N (%) mwb  N (%) mwb

None 6c 306 1.8c 349 – – 4.7 310
Basic 37.5 489 21.6 518 – – 32.4 490
Secondary 46.7 616 59.4 651 78.2 569 50.8 627
Technical 8.1c 695 13.8 712 21.8 743 10 703
University 1.7c 763 3.4c 796 – –  2.1 778

Total 100 100 100 606 100 579

Total N 1 163 482 23 1 668
Horizontal percentage 69.7  28.9  1.4   100  

Percentage of  total eap (from table 3) 19.9  20.7  7.8   19.7  

Years of  education
Mean 8  9.7  11.3   8.6  
Median 9  11  11   10  

Source: prepared by the author on the basis of  the 2003 National Household Survey (enaho).

a Population of blue-collar workers aged 25 or over (sample expansion). 
b Mean wage in soles, Lima, October 2003.
c Small number of observations, 10% or less of the social group.
eap Economically active population.
– No population exists in this category. 

TABLE 4B

Peru: mean salaries (white-collar workers), by education level and social group, 2003
(Thousands of people, soles per month and percentages)

Education level

Social group
Total

Z Y A

Na (%) msb  N (%) msb  N (%) msb  N (%) msb

None 0.1c 357 0.5c 431 – – 0.3 415
Basic 4.6c 703 1.8c 641 – – 2.8 685
Secondary 29.2 871 28.1 707 14.2 763 27.2 788
Technical 32.9 1 045 26.2 1 009 17.7 1 102 28.4 1 033
University 33.2 1 780  43.4 2 203  68.1 3 182  41.3 2 212

Total 100 1 222 100 1 433 100 2 469 100 1 442

Total N 807 833 181 1 821
Horizontal percentage 44.3   45.7   10   100  

Percentage of  total eap (from table 3) 13.8   35.7   61.8   21.5  

Years of  education
Mean 13.5 13.7 14.9 13.7
Median 14   14   16   14  

Source: prepared by the author on the basis of  the 2003 National Household Survey (enaho).

a Population of white-collar workers aged 25 or over (sample expansion). 
b Mean salary in soles, Lima, October 2003.
c Small number of observations, 10% or less of the social group.
eap Economically active population.
– No population exists in this category. 
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observed average wage of Y workers is higher than 
that of  Z workers. The statistical test shows that 
these differences are statistically significant at the 
secondary education level only (which represents 
the largest group in this labour market), as shown 
in the Appendix. The relevant education levels for 
comparison among white-collar workers (see table 4B) 
include the secondary, technical and university levels 
and the Z, Y and A social groups. The statistical test 
shows that the differences are statistically significant 
in five of the nine cases, and at the university level 
the difference is consistently significant, as shown in 
the Appendix. 

Overall, the empirical evidence presented here 
shows that wages and salaries depend positively on 
workers’ education level. As white-collar workers tend 
to have more education than blue-collar workers, the 
mean salary of the former is higher than the mean 
wage of the latter. Lastly, for a given and relevant level 
of education, pay in general depends on the social 
group hierarchy, given by the order A, Y, Z. The same 
relationship is observed in the case of white-collar 
salaries. In brief, the empirical data presented do not 
refute hypothesis H3.

h4. hypothesis of the gap necessarily existing 
between wage and own-account income 

How is labour discipline secured at the firm level 
in a sigma society? As stated in section II, sigma 

theory assumes that firms face conflict in their labour 
relations, so employers must find ways to extract 
effort from workers. Accordingly, they will seek to 
pay a market wage rate above the opportunity cost 
to the workers hired, so workers found shirking 
will be fired and will then suffer an economic cost, 
represented by this wage premium. The opportunity 
cost for hired workers will be equal to the income they 
can make in own-account (self-employed) activities. 
This differential is the labour discipline device used 
by capitalist enterprises to secure the highest level 
of  labour productivity in overpopulated societies. 
For a given level of human capital, the sigma model 
thus predicts a gap between the price paid for labour 
services in the labour market (wages or salaries) and 
own-account incomes. 

Suppose the equilibrium situation implies a 30% 
gap between wages and own-account income. As the 
average wage of social group Y is higher than the 
average wage of social group Z (shown in H3 above), 
the own-account incomes of these social groups must 
follow the same ranking. The efficiency gap applies to 
each social group separately. This hypothesis differs 
from the standard Lewis model (Lewis, 1954), which 
ignores the ethnicity factor so that the efficiency gap 
is uniform for all workers. 

Table 5 presents data on the mean incomes of 
wage earners, salary earners and own-account workers, 
separated by social group. In social group Z, aggregate 
own-account income is lower than salaries and wages. 

TABLE 5

Peru: mean wage, mean salary and mean own-account income, by social group, 2003
(Soles per month)

Social group
Education level

 Total
None Basic Secondary Technical University

Group Z

Salary 357a 703a 871a 1 045a 1 780a 1 222
Wage 306a 483 618 695a 763a 557
Own-account income 136 260 451 568a 818a  327

Group Y
Salary 431a 641a 707 1 009 2 203 1 433
Wage 349a 518a 651 712a 796a 630
Own-account income 221a 384a 550 696 1 180  621

Group A

Salary – – 763 1 102 3 182 2 469
Wage – – 568a 743a – 608
Own-account income – 137a 1 032 508a 1 135  1 013

Source: prepared by the author on the basis of  the 2003 National Household Survey (enaho).

a Small number of observations, 10% or less of the social group.
– No population exists in this category.
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This relationship also holds true for the relevant 
education levels. Table 5 shows similar relationships 
for social group Y, but in group A the relationships 
seem less clear than in the other social groups. At 
the relevant education level, which is university, the 
relationship is fairly clear, however. The observed 
differences are all statistically significant, as shown 
in the Appendix, so the empirical data do not refute 
the model.

Figure 3 summarizes the results. In group Z, 
the average wage is higher than average own-account 
income at both the basic and secondary education 
levels, which are the relevant comparison categories. 
In group Y, the average salary is higher than average 
own-account income at the three relevant education 
levels: secondary, technical and university. 

To summarize, Peru’s labour markets seem to 
operate as predicted by the sigma model, so that the 
self-employed are mostly underemployed and hence 
form part of the excess labour supply: they would 
prefer employment in the labour market at current 
wage or salary rates. 

Table 6 shows data on excess labour supply 
(unemployment and underemployment) by social 

FIGURE 3

Peru: empirical relationship between wages 
or salaries and own-account income,  
by ethnic group

Source: prepared by the author on the basis of  table 4 data.
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TABLE 6

Peru: rate of excess labour supply 
(unemployment and underemployment),  
by education level and social group, 2003
(Percentages)

Education level
Social group

Total
Z Y A

None 88.1 73.7a – 87.1
(11.7)b (12.3) (11.7)

Basic 79.7 61.8 100.0a 77.7
(6.5) (7.2) 0.0 (6.6)

Secondary 57.6 49.8 39.3 54.4
(5.4) (8.2) (11.4) (6.5)

Technical 35.0a 31.1 25.7 32.9
(5.6) (7.3) (12.4) (6.6)

University 29.3a 32.7 28.8 31.0
(7.0) (8.7) (2.7) (7.2)

Total 65.6 44.5 31.5 58.4
(6.6) (8.1) (6.4) (7.0)

Source: prepared by the author on the basis of the 2003 National 
Household Survey (enaho).

a Small number of  observations, 10% or less of  the social 
group.

b Unemployment rate in parenthesis; underemployment is 
therefore the difference between the total rate of excess labour 
supply (shown in the table) and the unemployment rate (in 
parenthesis).

– No population exists in this category.

group. In terms of differences between social groups, 
the results indicate very high rates of excess labour 
supply: 66% in social group Z, 45% in social group 
Y and 32% in social group A. The Appendix shows 
that the observed differences in the rate of  excess 
supply by education level and social group, in the 
relevant categories, are statistically significant. As 
unemployment rates do not differ greatly, this difference 
mainly reflects rates of underemployment. 

h5. hypothesis of high education mobility but 
low income mobility 

The dynamic sigma model predicts that mean years of 
education tend to equalize between social groups over 
time, but mean incomes do not. This prediction can 
be tested statistically using age brackets as indicators 
of intergenerational differences.

Tables 7A and 7B present ratios of education 
and incomes for intergenerational groups of workers 
and social groups, respectively. Table 7A shows a large 
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TABLE 7A

Peru: mean years of schooling by age bracket and social group, 2003

Social group

 Age bracket (years)  
Total

25-34 35-44 45-54 55-65

 
Na Eb  N E  N E  N E  N E

Z 1 551 11 1 636 8 1 260 7 850 5 5 297 8
Y 912 12 670 12 449 11 218 9 2 249 12
A 146 14 111 14 29 14 6 12 291 14

Total 2 609 12 2 417 10 1 738 8 1 074 6 7 837 9

Ratio Z/A 0.8 0.6 0.5 0.4 0.6
Ratio Y/A  0.9   0.8   0.8   0.7   1.2  

Source: prepared by the author on the basis of  the 2003 National Household Survey (enaho).

a Employed economically active population (thousands of people).
b Mean years of schooling.

TABLE 7B

Peru: mean income by age bracket and social group, 2003

Social group

 Age bracket (years)  
Total

25-34 35-44 45-54 55-65

 Na yb  N y  N y  N y  N y

Z 1 551 530 1 636 596 1 260 623 850 473 5 297 563
Y 912 771 670 987 449 1 195 218 1 626 2 249 1 003
A 146 1 456 111 2 455 29 2 982 6 1 648 291 1 991

Total 2 609 666 2 417 790 1 738 810 1 074 713 7 837 743

Ratio Z/A 0.4 0.2 0.2 0.3 0.3
Ratio Y/A  0.5   0.4   0.4   1.0   0.5  

Source: prepared by the author on the basis of  the 2003 National Household Survey (enaho).

a Employed economically active population (thousands of people).
b Mean income (soles per month).

increase in years of schooling between generations 
in social group Z: the “children” (in the social, not 
the biological sense) have twice as many years of 
schooling as the “parents”, although the increase 
generated in other social groups is smaller. In social 
group A, education appears to come up against a 
ceiling at around 14 years. As a result, the educational 
gaps between group Z and the other groups have 
narrowed considerably.

The estimated changes in income gaps across 
generations are shown in table 7B. The mean income 

of social group Z in relation to social group A has not 
changed much: the relative income of the “parents” is 
30% and that of the “children” is 40%, which is small 
compared to the changes in educational attainment 
shown in table 7A. The situation of  social group 
Y relative to group A shows a similar pattern. The 
relative income of the “parents” and “children” is 
almost constant at around 40% and 50%, except for 
the eldest group, in which the figure is 100%. The 
latter result is certainly a paradox, possibly due to 
the small size of this group. 
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The conclusion regarding the convergence trends 
between social groups of different generations is that, 
while there is a tendency for differences in years of 
schooling to narrow, there is no similar trend towards 
lower income inequality. This empirical result is 
consistent with the hypothesis.

Regarding the degree of  income inequality 
in Peru, the Gini coefficient estimated from the 
enaho 2003 dataset is 0.59, which is close to other 
estimates made in the past (0.60), based on national 
accounts. This figure must underestimate the true Gini 
coefficient because the incomes of  Peru’s economic 
élite are not included in the sample. It is well known 
that economic élites are absent or underrepresented 
in household sample surveys. Strictly speaking, 

the empirical social group A mostly consists of 
the middle class (executives, administrators and 
top professionals) and does not correspond to the 
capitalist class of  the model. Theoretically, in the 
dual social structure of  capitalists and workers, 
the middle class is usually included in the capitalist 
category (Wright, 1997). This is also the criterion 
followed in this study. 

Peru still displays a relatively high degree of 
inequality and remains one of  the most unequal 
countries in the world. As the sigma model predicts, 
education does not seem to be an income-equalizing 
system. Even if  people have the same number of 
schooling years, average incomes will still depend on 
the social group to which they belong.

VII
Conclusions

The sigma model constructed in this paper predicts 
a set of  empirically falsifiable hypotheses for the 
relationships between education and income. When 
compared against the Peruvian data, the statistical 
tests show that the hypotheses are not rejected. The 
sigma model also predicts the paradox observed in 
developing countries, in which a significant increase 
in the number of years of education has not been 
accompanied by less income inequality. 

The conclusion that education is not an income-
equalizing system is explained by two factors: the 

initial inequality in the distribution of economic and 
political assets between social groups (high degree 
of  inequality) and society’s factor endowments 
(overpopulation). Initial inequality and overpopulation 
are the ultimate factors explaining the paradox; in 
other words, they are the exogenous variables of 
the sigma model. Thus, as long as these exogenous 
variables remain unchanged, the education system 
will remain non-equalizing. 

(Original: English)
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Statistical testing relates to the differences in 
mean years of  schooling between social groups. 
The first test uses F-statistics and the second the 

(non-parametric) Mann-Whitney U-test. The results  
show that the observed mean differences are 
statistically significant. 

APPENDIX

Summary of statistical tests

Hypothesis 1: Differences in mean years of schooling

Social groups
Variance equality test Difference of  means test

T-statistics p value Difference Confidence interval F p value

Z - Y 354.56 0.00 -3.96 [-4.10 -3.81] 2 024.4 0
Z - A 150.21 0.00 -6.87 [-7.20 -6.55] 1 620.48 0
Y - A 53.21 0.00 -2.92 [-3.26 -2.58] 258.3 0

Mann-Whitney U-test

Social groups
Sum of  ranks

Z-statistics p value
Z Y

Z – Y 490 300 000 218 000 000 -61.49 0.00
Z – A 420 400 000 10 058 291 -24.62 0.00
Y – A 38 984 586 2 479 585 -12.57 0.00

Source: prepared by the author.

Hypothesis 2: Mean income differences 

Level of 
education

Social 
groups

Variance equality test Difference of  means test

T-statistics p value Difference Confidence interval F-statistics p value

Basic Z - Y 4.24 0.04 -126.41 [-164.86 -87.97] 33.04 0.00

Secondary Z - Y 0.63 0.43 -102.02 [-162.35 -41.68] 6.35 0.01
Z - A 0.15 0.70 -217.56 [-513.60 78.47] 2.11 0.15
Y - A 0.07 0.80 -115.54 [-416.41 185.32] 0.35 0.55

Technical Y - A 0.96 0.33 -41.85 [-307.86 224.17] 0.15 0.69

University Y - A 21.48 0.00 -938.12 [-1677.40 -198.83] 3.30 0.07

Level of  education Social groups

Mann-Whitney U-test 

Sum of  ranks
Z-statistics p value

Z Y

Basic Z - Y 34 224 589 4 808 441 -9.83 0.00

Secondary Z - Y 23 098 507 10 714 470 -7.61 0.00
Z - A 17 017 958 289 828 -2.76 0.01
Y - A 3 033 103 113 184 -1.20 0.23

Technical Y - A 553 451 31 370 -0.72 0.47

University Y - A 785 177 103 934 -0.66 0.00

Source: prepared by the author.
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Hypothesis 3: Differences in mean salaries and mean wages 

White-collar workers: salaries

Level of 
education

Social 
groups

 Variance equality test  Difference of  means test

 T-statistics p value  Difference Confidence interval F-statistics p value

Secondary Z - Y 8.73 0.00 164.01 [93.99 234.03] 21.08 0.00
Z - A 1.71 0.19 107.76 [-143.00 358.52] 0.71 0.40
Y - A 0.39 0.53 -56.25 [-307.71 195.21] 0.19 0.66

Technical Z - Y 4.75 0.03 35.85 [-67.13 138.83] 0.47 0.50
Z - A 0.70 0.40 -56.94 [-378.31 264.43] 0.12 0.73
Y - A 0.00 0.97 -92.79 [-421. 73 236.15] 0.31 0.58

University Z - Y 21.64 0.00 -422.79 [-1 011.39 165.82] 1.98 0.16
Z - A 60.13 0.00 -1 402.16 [-2 212.04 -592.28] 11.52 0.00
Y - A  16.44 0.00  -979.37 [-1 822.26 -136.48] 5.19 0.02

Level of  education Social groups

Mann-Whitney U-test 

Sum of  ranks
Z-statistics p value

Z Y

Secondary Z - Y 476 879 271 598 4.27 0.00
Z - A 284 144 8 852 1.63 0.10
Y - A 125 362 6 994 0.28 0.78

Technical Z - Y 667 938 391 302 3.39 0.00
Z - A 405 470 13 601 1.30 0.19
Y - A 175 132 10 004 0.35 0.73

University Z - Y 646 406 660 130 -1.85 0.06
Z - A 363 848 56 139 -5.15 0.00
Y - A 344 454 52 041 -4.10 0.00

Source: prepared by the author.

Given the relative size of  the social groups 
(shown in the first hypothesis on exclusion), the 
relevant comparison is between groups Z-Y-A at the 
secondary, technical and university levels of education. 
The contrast for the university level can be made by 
parametric and non-parametric testing. Owing to the 

failure in the variance equality test, the other two can 
be done using non-parametric testing alone. The results 
show that the observed differences at the university 
level are consistently statistically significant; in general, 
the observed values are statistically significant in five 
of the nine cases. 

The test now relates to mean income differences 
between social groups. The parametric and non-
parametric tests show that the observed differences 
are statistically significant at the basic and university 
levels of education. For the other levels of education, 
the parametric test does not pass the test of variance 

equality; hence, parametric tests are the relevant 
ones. These show that differences are not statistically 
significant at the technical level, whereas at the 
secondary level the differences are significant in 
all groups except Y-A. In four out of six cases, the 
hypothesis is not refuted by the facts. 
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Blue-collar workers: wages

Level of 
education

Social 
groups

Variance equality test Difference of  means test 

T-statistics p value Difference Confidence interval F-statistics p value

Basic Z - Y 0.38 0.54 -35.08 [-115.23 45.07] 0.74 0.39

Secondary Z - Y 4.01 0.05 -34.34 [-91.07 22.40] 1.41 0.24

Level of  education Social groups

Mann-Whitney U-test

Sum of  ranks

Z-statistics p value
Z Y

Basic
Secondary

Z - Y
Z - Y

1 139 292
1 653 321

212 899
774 385

-0.93
-2.71

0.35
0.01

Source: prepared by the author.

The relevant comparison is between groups Z-Y 
at the basic and secondary levels of education. The 
parametric test cannot be used because the variance 
equality test fails. The non-parametric test shows that 

the observed differences are statistically significant 
for the secondary education level (the vast majority 
in the group), but not for the basic level. 

Hypothesis 4: Mean differences between wage and salary incomes and own-account incomes

Social group Z

Level of  education

Variance equality test  Difference of  means test

T-statistics p value  Difference Confidence interval F-statistics p value

Basic 72.56 0.00 443.13 [287.90 598.36] 31.31 0.00
Secondary 24.64 0.00 420.17 [365.23 475.12] 224.64 0.00

Total 495.77 0.00  894.33 [757.69 1,030. 97] 164.58 0.00

Level of  education

Mann-Whitney U-test

Sum of  ranks
Z-statistics p value

Own-account Employed

Basic 16 417 007 603 688 -11.93 0.00
Secondary 4 943 900 2 010 686 -24.30 0.00
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Social group Y

Level of  education Variance equality test  Difference of  means test

T-statistics p value  Difference Confidence interval F-statistics p value

Secondary 0.42 0.52 157.72 [80.83 234.61] 16.17 0.00
Technical 0.21 0.65 313.21 [70.70 555.73] 6.41 0.01
University 20.77 0.00 1 022.85 [502.82 1 542.88] 14.86 0.00

Total 140.96 0.00  812.48 [586.29 1 038.68] 49.57 0.00

Level of  education

Mann-Whitney U-test

Sum of  ranks
Z-statistics p value

Own-account Employed

Secondary 772 113 492 733 -12.58 0.00
Technical 64 839 285 864 -13.97 0.00
University 84 954 479 825 -12.06 0.00

In the case of Z workers, the relevant comparisons 
include the one between the basic and secondary 
levels of education. Both the parametric and the non-
parametric tests show that the observed differences 
are statistically significant. In the case of Y workers, 
the relevant comparisons include the secondary, 

technical and university levels of education. The non-
parametric test shows that the observed differences 
are statistically significant in all cases. The parametric 
test is applicable to the university level only, where it 
also shows that the difference is significant. 

Hypothesis 5: Mean differences in labour market exclusion rates

Level of  education Social groups Chi-squared p value

Basic Z - Y 6 855 0.00
Secondary Z - Y - A 4 855 0.00
Technical Z - Y 1 034 0.00
University Z - Y 819 0.00

Source: prepared by the author.

The chi-squared test is used to test differences 
in proportions of exclusion from the labour market 
between social groups. The results show that the 

observed differences are statistically significant for 
all levels of education and the relevant social groups 
at each education level.
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The intensification of the international financial crisis 
that began in the third quarter of  2008 generated 
renewed interest in the countercyclical role of fiscal 
policy among macroeconomic theorists. Interest in 
that function —which was previously very clear and 
founded on the perceived need for active aggregate-
demand-management (Keynesian) policies— faded 
in the mid-1970s for two main reasons. The first, 
recognized by Tobin (1982), is that the Keynesian 
analytical models of  the time were static and, 
consequently, underestimated the repercussions 
of fiscal policy on the sustainability of  the public 
debt. The second reason is that increases in public 
debt today would need to be matched by primary 
surpluses in the future. In that case, economic agents 
would anticipate the future tax increases, and fiscal 
expansion would have no macroeconomic effects, 
since it would be perfectly offset by a reduction in 
private aggregate demand. This argument is known 
as “Ricardian equivalence” (Barro, 1979).

For many years, concern about debt sustainability 
and theoretical doubts about the effectiveness of 
fiscal policy relegated the countercyclical fiscal tool 
to secondary status behind other measures, including 
monetary policy.1

Despite attempts to revive a number of aspects of 
fiscal policy, such as the notion that positive exogenous 
factors can increase the return on private capital 
— including public investment in infrastructure and 
education expenditure— the focus of the debate has 
changed, and fiscal policy is now viewed in a much more 
structural context than as a countercyclical tool.

Nonetheless, those policy recommendations 
were rejected by policymakers in the global economy 
when reacting pragmatically to the events caused 
by the financial crisis; and highly expansionary and 
unconventional fiscal-policy measures were adopted, 

  The opinions and results contained in this article are the authors’ 
exclusive responsibility and do not necessarily represent the view 
of the institution to which they are affiliated.
1  Blinder (2006) discusses the evolution of  that thinking and 
concludes that fiscal policy should be used only when monetary 
policy is exhausted. This occurs when the nominal interest rate 
falls to near-zero levels, thus reaching what the literature refers to 
the “lower bound on interest rates”.

such as giving financial assistance to firms and 
purchasing “toxic” assets from banks.

Although the policy measures adopted in Brazil 
to cope with the crisis were more conventional than 
elsewhere in the world, they have been subject to various 
criticisms. The first type of criticism is based on the 
general perception that the Brazilian economy faces a 
borrowing constraint, which limits the countercyclical 
potential of  fiscal policy.2 Consequently, reducing 
the primary surplus target would be constrained 
by other objectives, in which case the function of 
policymakers would be to calibrate the reduction to 
avoid compromising the sustainability of the public 
debt, even in the short term.3 In view of that concern, 
it can be argued that the debate on the effect on 
activity levels of reducing the fiscal target has not 
yet run its course.

The second type of  criticism is that Brazil 
was not in the limiting situation of setting a lower 
bound for the operation of monetary policy. Thus, 
the countercyclical function of fiscal policy would 
hinder a sharper reduction in interest rates (Parnes 
and Goldfajn, 2008). Moreover, it is well known that 
monetary-policy-transmission channels in Brazil are 
not perfect, so even a sharp cut in interest rates might 
not be sufficient to stimulate economic activity as 
quickly as desired.4

2  For example, when it was announced that the target for the 
primary surplus would be lowered from 3.8% of  gross domestic 
product (gdp) to 2.5% in April 2009, public-debt projections were 
published without estimating the repercussions of the fiscal stimulus 
on gdp, which was the main purpose of the measure.
3  It is important to consider existing proposals for the measurement 
of fiscal indicators. Hemming and Ter-Minassian (2004) recognize 
that the primary-surplus concept can cause sacrifices that have 
repercussions for long term growth, including cutbacks in 
infrastructure investment. Nonetheless, they claim that many countries 
are not technically prepared to adhere to an alternative rule, such as 
the golden rule that seeks to balance the budget using the target for 
the current balance rather than the capital balance. One possibility 
is the proposal developed by Blanchard and Giavazzi (2004) to 
exclude investment from the concept of primary surplus. Here, 
Brazil has gained relevant experience with the procedure through 
the Projeto Piloto de Investimentos-ppi. For further information on 
the Brazilian case see Silva and Pires (2008).
4  Nonetheless, the institutional characteristics of the domestic 
financial system make the lower bound on the interest rate different 
from zero. In reality, in Brazil it is around 8.5%, owing to the yield 
paid by savings banks, which impose a very firm limit on the action 
of monetary policy. 

I 
introduction
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The third criticism is that countercyclical fiscal 
policy would worsen the Brazilian economy’s external 
deficit by stimulating aggregate demand, causing 
an excessive exchange-rate devaluation and fuelling 
inflation (Bacha, 2008). The validity of this argument 
would depend on the response of exports and imports 
on the domestic and international market, the way 
in which global deflation is passed through to local 
price indices, and the combination of exchange-rate 
devaluation and lower commodity prices.

The purpose of  this article is to discuss the 
macroeconomic effects of  the reduction of  the 

primary-surplus target in Brazil in 2009, focusing 
on the short-run repercussions. Apart from this 
introduction, the article is divided into four sections. 
The second section describes the main fiscal stimulus 
measures adopted by the federal government up to 
the first half  of 2009, which led to a lowering of the 
primary-surplus target for that year, while the third 
describes the methodology of the study and database. 
The fourth section estimates the effects of the primary 
surplus on economic activity, the time structure of 
interest rates and the exchange rate; and the last 
section sets out the main conclusions.

II
main fiscal stimulus measures

The speed with which the crisis took hold in Brazil 
as from the third quarter of 2008 provoked different 
reactions in the various economic policy instruments. 
Although initial uncertainty as to the future course 
of inflation constrained monetary-policy decision-
making, the first steps to stimulate aggregate demand 
were taken through fiscal policy.5

In December 2008, the Ministry of  Finance 
announced three tax-cutting measures, as follows: 
i) Lowering of  the rate of  personal income tax 

(irpf) in 2009 (estimated at 4.9 billion reais), 
to stimulate aggregate demand.

ii) Reduction, until March of the rate of industrialized 
products tax (ipi) for the purchase of  motor 
vehicles (estimated at 1 billion reais), to reduce 
the sector’s inventories, which had grown rapidly 
as a result of the slump in demand.

iii) Decrease in financial transactions tax (iof) on 
consumer loans (estimated at 2.5 billion real), 
to revive private credit.

5  The initial effects of the crisis caused liquidity problems in the 
interbank system and in foreign-exchange operations through 
financial derivatives issued by various companies. Although 
discussion of the interest rate was contaminated by inflationary 
risks, the central bank implemented nonconventional policies, 
such as using international reserves to finance firms in difficulties 
and lowering reserve requirements to alleviate liquidity problems 
in the interbank system.

In late March 2009, the Ministry of  Finance 
announced an extension of  the lower ipi rate on 
automobiles, and extended it to cover motorcycles, 
including, in that case, the Social Security Funding 
Contribution (cofins). To offset the concomitant loss 
of revenue, ipi was raised on tobacco. The net loss 
of revenue as a result of the measure was estimated 
at 700 million reais.

In April, two other tax cuts were announced: a 
reduction of ipi on home appliances (estimated at 
170 million reais) and a lower rate on certain civil 
construction items (estimated at 90 million reais), 
both of which aim to revive aggregate demand. In 
June, the federal government extended all existing tax 
cuts and also lowered rates on certain categories of 
capital goods. The total loss of revenue thus caused 
was estimated at 12.5 billion real (see table 1).

In terms of  expenditure-stimulus measures, 
when the depth of the crisis became clear, the federal 
government increased investments as a countercyclical 
measure, adopting the following initiatives for that 
purpose: removal of  firms in the Petrobras group 
from the primary-surplus calculation, with the aim of 
reducing their investment constraints (estimated at 15 
billion reais in 2009); an increase in the minimum wage 
to stimulate aggregate demand (estimated at 8.7 billion 
reais); and a housing package (estimated at 6 billion 
reais), which gave incentives to the civil construction 
sector. In addition, the social protection network 
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was expanded by increasing access to unemployment 
insurance and the Bolsa Família programme The total 
value of those measures is estimated at 30,930 million 
reais (see table 2).6

As a result of that set of measures, in April the 
federal government announced that the primary surplus 
target for 2009 was being lowered from 3.8% to 2.5% 
of  gdp, with the possibility of also making use of 
the fiscal slack generated by the ppi. Petrobras was 
excluded from the calculation of the target reduction, 
estimated at 0.5% of  gdp. The federal government 
share shrank from 2.15% of gdp to 1.4% of gdp, while 
the share of the states and municipalities decreased 
from 0.95% to 0.90% of  gdp.

6  Although the rise in the minimum wage was a pre-crisis measure, 
it has been included in the analysis because of its clear expansionary 
effect. Although the same could be said of the wage increase paid 
to civil servants, this was not included since its expansionary effects 
would only be felt as from the second half of 2009, when the results 
already showed that the economy was recovering.

TABLE 1

Fiscal stimulus through tax reductions
(Billions of reais)

Fiscal measures Stimulus in 2009

Tax cuts in December 2008
Personal income tax (irpf) 4.90
Industrialized products tax (ipi) - 

automobiles
1.00

Financial transactions tax (iof) -  
consumer credit

2.50

Total 8.40

Tax cuts in March 2009
Extension of ipi - automobiles 1.00
Social Security Funding Contribution 

(cofins) - motorcycles
0.15

ipi - civil construction 0.35
Restoration of ipi revenue - tobacco -0.80

Total 0.70

Tax cuts in April 2009
ipi - civil construction 0.09
ipi - white line 0.17

Total 0.26

Tax cuts in June 2009
ipi –capital goods 0.41
Extension of ipi - automobiles 1.79
Extension of ipi - white line 0.20
Extension of cofins - motorcycles 0.05
Extension of ipi - civil construction 0.69

Total 3.15

Source: Prepared by the authors.

TABLE 2

Fiscal stimulus through expenditure increases 
(Billions of reais)

Fiscal measures Stimulus in 2009 

Increase in expenditure
Petrobrasa investments 15.00
Minimum wage 8.70
Housing package 6.00
Unemployment insurance 0.23
Bolsa Família program 1.00

Source: Prepared by the authors.

a Petróleo Brasileiro.

III 
methodology and description of the database

The model-building strategy used in this article follows 
what Hoover, Johansen and Juselius (2008) define as the 
probabilistic approach (Haavelmo, 1944). Nonetheless, 
contrary to what might be imagined, the probabilistic 
approach does not mean research without theoretical 
backing. The basic idea is that data can often be used 
to give orientation to the theory.

The structure chosen includes a highly stylized 
“core”, model and auxiliary models to complement 
it. As Bardsen and others (2005) point out, building 
macroeconometric models in that format has the 

advantage of  incorporating elements that are not 
yet sufficiently analysed by theory, and also provides 
flexibility to meet the demands of  model users, 
particularly policy-makers. This methodology implies 
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“encompassing models”, proposed by Clements and 
Hendry (2008).7

A major concern in model building, particularly 
when using Brazilian data is the existence of structural 
breaks. The parameters obtained need to be constant 
and invariant with respect to certain types of 
intervention, including manipulations in the exogenous 
variables (Bardsen and others, 2005). Thus, robust 
parameters are sought through alternative forms of 
estimation, changes in the sample size and by using 
variable-parameter methods.

Applying that methodology, the analysis was 
divided into three parts. The first part (estimation of 
the core) evaluated the effect of the primary surplus on 
the level of activity through a model equivalent to that 
used by central banks, consisting of three equations: an 
IS curve, a Phillips curve, and a monetary-policy rule. 
Whereas the primary surplus is modelled directly in 
the is curve (following Lambertini and Rovelli (2003)), 
the joint estimation of those equations is important 
for controlling the endogeneity of economic policy, 
which could bias the results.

The is curve is described as follows:

 y c y i s et y t t t t y t= + + − + +− −α α π α1 1 2 1 3( ) ,  (1)

where cy is the intercept and ey,t is an error term with 
zero mean and constant variance. The is curve, as 
specified in (1), shows how the primary surplus (st) 
and the real interest rate (it-1-pt) affect the level of 
economic activity (yt).

The Phillips curve is specified as:

 π φ π φ π φ πt t t t t tE y e= + − + +− +1 1 1 1 21( ) ,  (2)

where πt is the inflation rate, eπ,t is an error term with 
zero mean and constant variance. 

Monetary policy reacts according to the following 
rules:

 i i E y et t t t t i t= + − + +− +λ λ π π λ1 1 2 1 3( ) ,  (3)

7  According to these authors, a good model should at least absorb 
or encompass already-existing models, to ensure that the research 
program moves in a positive direction.

which indicates that the nominal interest rate responds 
to the deviation of inflation (πt) from its target ( π–    ) 
and the output gap, while allowing also for an interest-
rate mitigation component.

A point to note about the proposed model is 
that it aims to evaluate the effect of  fiscal policy 
in the short run, because only in this way can the 
primary surplus be treated as an exogenous variable. 
In medium-term evaluations, the primary surplus 
has to respect the government’s budget constraint, as 
shown in the literature on public-debt sustainability 
(Bohn, 1997).

The database for estimating the core of the model 
consists of the output gap calculated using a linear and 
quadratic trend; the short-term nominal interest rate 
is the Special Settlement and Custody System (selic) 
rate; the primary surplus refers to the consolidated 
public sector as a percentage of gdp; and the inflation 
rate is measured by the national consumer price index 
in its broad definition (ipca) accumulated over 12 
months. Figure 1 shows the trend of those variables 
in the period running from the third quarter of 1999 
to the fourth quarter of 2008.

As figure 1 shows, the trend of the output gap 
displays mean reversion, which characterizes the series 
as stationary. This does not occur after 2005. In the 
case of the primary surplus as a proportion of gdp, 
the series displays a rising trend in the period under 
study, with a number of additional disturbances in 
2003 and 2005. Given this growth trend, it can be 
said that the series displays mean reversion around 
the trend, so that variable would also be stationary. 
The selic interest rate is harder to characterize as a 
stationary series, because mean reversion is less clear. 
Nonetheless, this rate suffered a sharp disturbance in 
the second half  of 2002, and when this is controlled 
for, reversion to mean is more evident. The inflation 
rate is analogous: when the observations of the second 
half  of 2002 are considered as aberrations, it can be 
concluded that the series is also stationary.

To test those impressions regarding the 
characteristics of the variables, the Ng and Perron 
(2001) unit-root test was used, together with the 
Saikkonen and Lutkepohl (2002) test which allows 
for the existence of structural breaks in the dataset. 
Although the Ng and Perron test does not reject 
the null hypothesis of  a unit root in the case of 
the primary surplus, the Saikkonen and Lutkepohl 
test shows that this primary surplus series can be 
considered stationary when the structural break 
in 2003 is controlled for (modelled with a dummy 
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impulse variable). The two tests produced the same 
conclusions for the other variables.

The second part of the analysis evaluates the 
auxiliary models, the first of  which estimates the 
effect of the primary surplus on the time-structure 
of interest rates. For this, a theoretical hypothesis for 
the behaviour of the time structure is needed, and 
traditional expectations hypothesis is adopted, although 
Brazilian data frequently reject the expectations 
hypothesis.8 To adapt the model to existing empirical 
tests, a specification of  the expectations theory is 
adopted, which assumes that the risk premium can vary 
through time (following Guillén and Tabak (2007)). 

8  For further details on the rejection of expectations theory in 
Brazil under the hypothesis that the risk premium is constant 
through time, see Tabak and Andrade (2003), and Lima and 
Issler (2003).

The time structure can thus be modelled through a 
state-space model of the following form:9

 
R i rt
swap d

t
d

t
t

, = + + ν  (4)

(it = selic rate)

 r r
t t

d d
t= +

−1
µ  (5)

where Rt
swap is the interest rate swap at maturities 

of 30, 60, 90, 120, 180 and 360 days (d). The excess 
yield (given by Rt

swap - it ) is defined as a risk premium 
(rt) modelled as a time variable aggregated from a 
random variable νt ~ (0, ω2). To estimate the variable 
risk premium over time, using the Kalman filter, 

9  For an analysis of space-state models see Commandeur and 
Koopman (2007).

FIGURE 1

Trend of the variables

Source: Prepared by the authors.
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a stochastic structure needs to be imposed. Our 
hypothesis is that it follows a random walk, in which 
µt ~ (0, σ2) according to equation (5).

Next we aim to establish how the macroeconomic 
variables (inflation, output gap, and primary surplus) 
affect the risk premium through the system of 
equations:10

 
r r s yt
d d

t
d d d

t s
d
t y

d
t

d
t

= + + + + +−ρ β β π β β επ1 0
 (6)

10  By allowing the risk premium to be a random walk in equation 
(5), and then modelling the risk premium as a distributed lag 
(adl) function in (6), one is assuming that the non-stationary 
nature originating in (5) occurs because of a possible problem 
of mis-specification. The time-series literature stresses that non-
stationarity can arise as a result of a lack of linearity, structural 
breaks, or missing variables that are relevant in the data-generating 
process. This hypothesis can be rejected in the case where the 
parameter estimation ρ is less than 1, as is the case with the 
estimations obtained.

Figure 2 shows the trend of the risk premium 
estimated through the Kalman filter at various 
maturities, which displays high volatility in the period 
1999-2003 before stabilizing. The second interesting 
feature is that the longer rates fluctuate by more than 
the shorter rates.

The second auxiliary model evaluates the 
repercussions of the primary surplus on the exchange 
rate. The most traditional exchange-rate model is 
purchasing power parity (ppp); and research into its 
validity generally consists of testing whether the real 
exchange rate can be modelled as a stationary variable 
(Rogoff, 1996). In that regard, the analysis closely 
follows the results of  Juselius (2007), which tests 
ppp in Germany. These show that ppp is only upheld 
when the analysis includes the effect of the spread 
between the short- and long-term interest rate. The 
first finding of the study is that systematic deviations 
from ppp would be possible if the exchange-rate effects 
of capital movements are included in the analysis. 

FIGURE 2

Trend of the risk premium

Source: Prepared by the authors.
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Here the natural candidate for deviations from a ppp 
exchange rate would be the interest-rate spread.

Following that literature, an exchange-rate model 
is proposed that is similar to that used for the time-
structure of interest rates. Exchange-rate movements 
are defined on the basis of fluctuations in domestic 
prices relative to the international price level. The 
resulting deviations are modelled as a function of 
the risk premium, as obtained in (5).11 In addition 
to using the risk premium to model the real exchange 
rate, it should be noted that the equilibrium level of 
the exchange rate cannot be considered constant, since 
several factors can affect its value, including nominal 
shocks and productivity differentials.12

Figure 3 shows the trend of the real exchange 
rate in natural logarithm form, for the period running 

11  With regard to the results obtained by (2007), it should be noted 
that that study used the risk premium rather than the interest-rate 
spread because of the possibility of multi-collinearity, since the two 
variables are functions of the short-term interest rate. It should 
also be noted that while for Germany it is reasonable to assume a 
risk premium close to zero, this is not true for Brazil; and this is 
a relevant factor in the composition of the yield spread between 
foreign and domestic assets.
12  See Dornbusch (1976), Balassa (1964) and Samuelson 
(1964). 

from the third quarter of 1999 to the fourth quarter 
of 2008. The first relevant feature of the series is the 
difficulty in observing reversion to mean. The second is 
that there were a number of significant positive shocks 
in 2001 and 2002. The Ng and Perron test was used 
to confirm the absence of mean reversion, because 
the null hypothesis of unit root is not rejected. When 
the real exchange rate is modelled with a structural 
break, the Saikonen and Lutkepohl test confirms the 
results obtained earlier.

Consequently, having rejected ppp, the proposed 
model incorporates the effect of the risk premium on 
the real exchange rate, and models the mean as a time 
variable process using the Kalman filter, as follows:

 q rt t t
d

q t= + +ψ ω ε ,  (7)

 ψ ψ εψt t t= +−1 ,  (8)

where q is the real exchange rate, ψt is the time-variable 
mean which follows the structure of a random walk, 
and εψ,t and εq,t are error terms with zero mean and 
constant variance.

FIGURE 3

Trend of the logarithm of the real exchange rate 

Source: Prepared by the authors.
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In brief, the model consists of a core and two 
auxiliary models. The transmission mechanism to be 
evaluated thus shows how the primary surplus affects 
the levels of  activity, time structure and exchange 
rate in the short run. Figure 4 illustrates the primary 

surplus macroeconomic transmission mechanism. In 
addition to the effects described, the indirect effects 
acting through economic activity should also be 
considered, including the rate of inflation, the short-
term interest rate and the time structure.

IV
Estimations

The core of the model was estimated using ordinary 
least squares (ols), seemingly unrelated regression 
(sur) and the generalized method of moments (gmm). 
In the latter case, the list of instruments includes lags 
1 to 3 in the model’s own variables. The parameters 
are very similar in the three methods of estimation. 
For example, the effect of the primary surplus on the 
level of activity is estimated at between -0.377 and 
-0.430, although the effect is only significant according 
to gmm. In terms of statistical significance, the same 
is true for monetary policy, the effects of which are 
estimated at between -0.131 and -0.142.

The Phillips curve indicates a high degree of 
inflationary inertia, with an estimated coefficient 
of  between 0.779 and 0.835, suggesting a highly 
regressive inflation. The coefficient of  the output 
gap is significant in all three estimations (between 
0.373 and 0.424).

The gradualism of monetary policy (measured by 
parameter λ1) is quite high. In reality, that parameter 
approximates to a unit root, which may raise doubts as 
to the stationary nature of the process and, therefore, 
the validity of the inference. Although unit-root tests 
were applied to make it possible to undertake the 

FIGURE 4

Primary-surplus transmission mechanism

Source: Prepared by the authors.
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analysis, the fact is they tend to pose problems of low 
testing power. Nonetheless, the results obtained by 
Rothenberg and Stock (1997) show that conventional 
inference close to the unit root can be considered valid, 
so the results obtained are a good approximation.

The estimated effect of the primary surplus on the 
time structure suggest that this raises the interest rate 
at various maturities (see table 4). In both estimation 
periods, it is common to find that estimations using ols 
and seemingly unrelated regression indicate significant 

effects, whereas the results in gmm estimations are 
not statistically significant at the shorter maturities 
(30 and 60 days). The test results also show that 
the effects vary by maturity. In general, the longer 
the maturity, the greater the estimated repercussion 
of fiscal policy. This can be clearly seen in figure 5, 
which shows the parameter measuring the effect of 
the primary surplus in the period running from the 
third quarter of 1999 to the fourth quarter of 2008, 
by maturity.

TABLE 3

Estimations of the small-scale model

Variables

Ordinary least squares Seemingly unrelated 
regression

Generalized method of 
moments

Coefficient t-statistic Coefficient t-statistic Coefficient t-statistic

cand 0.026 1.42 0.027 1.60 0.028 4.01
α1 0.471 2.97 0.482 3.22 0.493 10.69
α2 -0.137 -1.51 -0.131 -1.55 -0.142 -3.269
α3 -0.377 1.02 -0.430 -1.25  -0.400 -2.778
R2 0.3107 0.3100  0.3096
φ1 0.779 9.75 0.801 10.88 0.835 29.60
φ2 0.373 1.76 0.397 1.95 0.424 10.28
R2  0.8221 0.8217 0.8196
λ1 0.965 79.42 0.965 87.31 0.966 205.7
λ2 0.757 4.32 0.638 4.19 0.826 11.90
λ3 0.439 2.72 0.477 3.13 0.405 10.06
R2 0.9052 0.9033 0.9049

Source: Prepared by the authors. 
Note: Total number: 100 observations. In the case of gmm, the J-statistic does not reject the null hypothesis of validity of the instruments 

tested. The instruments used were lags 1, 2 and 3 of the output gap and primary surplus, lags 1 and 2 of the broadly defined 
national consumer price index (ipca) and lags 1, 2 and 3 of the interest rate.

R2:  Goodness of fit.

FIGURE 5

Effect of the primary surplus by maturity 

Source: Prepared by the authors.
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TABLE 4

macroeconomic determinants of the risk premium

Variables

Ordinary least squares Seemingly unrelated 
regression

Generalized method 
of  moments

Coefficient t-statistic Coefficient t-statistic Coefficient t-statistic

β0
30 0.0097 2.82 0.0093 2.92 0.0062 1.63

ρ30 0.8623 9.83 0.6860 14.09 0.8499 9.77
βπ

30 -0.0300 -2.11 -0.0180 -1.44 -0.0191 -1.87
βs

30 0.1955 2.36 0.2060 2.68 0.1257 1.27
βy

30 0.1260 3.49 0.1332 3.98 0.1979 3.73
R2 0.80 0.78 0.77
β0

60 0.0142 2.84 0.0151 3.28 0.0104 1.79
ρ60 0.8332 9.81 0.6726 15.26 0.8273 10.39
βπ

60 -0.0410 -1.96 -0.0236 -1.31 -0.0278 -1.89
βs

60 0.2898 2.36 0.3396 3.03 0.2130 1.45
βy

60 0.1923 3.65 0.2084 4.29 0.2797 3.91
R2 0.82 0.80 0.81
β0

90 0.0196 2.98 0.0217 3.58 0.0165 2.13
ρ90 0.8180 9.76 0.6771 16.08 0.8205 10.62
βπ

90 -0.0542 -1.99 -0.0340 -1.44 -0.0439 -2.09
βs

90 0.4038 2.48 0.4833 3.28 0.3376 1.77
βy

90 0.2379 3.43 0.2614 4.12 0.3154 3.64
R2 0.83 0.82 0.83
β0

120 0.0258 3.03 0.0286 3.72 0.0242 2.40
ρ120 0.7979 9.43 0.6990 16.90 0.8171 10.49
βπ

120 -0.0697 -2.02 -0.0519 -1.75 -0.0681 -2.30
βs

120 0.5307 2.50 0.6237 3.33 0.4907 2.06
βy

120 0.2689 3.05 0.2935 3.66 0.3123 3.00
R2 0.84 0.83 0.85
β0

180 0.0332 3.09 0.0360 3.75 0.0333 2.59
ρ180 0.7838 9.07 0.7154 16.93 0.8155 10.12
βπ

180 -0.0878 -2.05 -0.0727 -1.97 -0.0964 -2.35
βs

180 0.6850 2.54 0.7745 3.30 0.6686 2.28
βy

180 0.3005 2.72 0.3238 3.24 0.3035 2.30
R2 0.84 0.83 0.85
β0

360 0.0517 3.12 0.0527 3.63 0.0561 2.90
ρ360 0.7939 8.51 0.7789 16.23 0.8470 9.21
βπ

360 -0.1398 -2.10 -0.1343 -2.40 -0.1818 -2.37
βs

360 1.0582 2.51 1.092 3.06 1.1003 2.60
βy

360 0.3180 1.89 0.3268 2.17 0.1836 0.84
R2 0.83 0.84 0.84

Source: Prepared by the authors.
Note. Total number: 216 observations of the system. In the case of gmm, the J-statistic does not reject the null hypothesis of validity 

of the instruments tested. The instruments used were lags 1 and 2 of the explanatory variables.

R2: Goodness of fit.
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To evaluate the robustness of  the results 
obtained, the model was reapplied to a subsample 
covering the period from the first quarter of  2003 
to the fourth quarter of  2008, excluding the period 
of  greatest volatility caused by the large number  
of  supply shocks that occurred in 1999-2002 (see 

table 5). Figure 2 shows that the excluded time 
corresponds to the period when the various risk 
premia were most volatile.

The new results show that the primary surplus 
only affects the interest rate in the longer-term risk 
premia (particularly 360 days). In relation to the 

TABLE 5

macroeconomic determinants of the risk premium,
first quarter of 2003 to fourth quarter of 2008.

Variables

Ordinary least squares Seemingly unrelated 
regression

Generalized method 
of  moments

Coefficient t-statistic Coefficient t-statistic Coefficient t-statistic

β0
30 0.0028 0.58 0.0029 0.74 0.0024 0.68

ρ30 0.6326 7.50 0.6355 13.02 0.6257 11.29
βπ

30 -0.0339 -3.08 -0.0340 -4.64 -0.0326 -4.16
βs

30 0.0314 0.28 0.0333 0.36 0.0231 0.28
βy

30 0.0680 2.76 0.0680 3.10 0.0739 4.20
R2 0.83 0.83 0.83
β0

60 0.0049 0.70 0.0045 0.80 0.0041 0.86
ρ60 0.6277 7.24 0.6188 12.92 0.6187 10.11
βπ

60 -0.0421 -3.21 -0.0414 -3.92 -0.0400 -3.47
βs

60 0.0737 0.45 0.0655 0.49 0.0588 0.53
βy

60 0.1159 3.28 0.1162 3.71 0.1258 5.02
R2 0.83 0.83 0.83
β0

90 0.0081 0.93 0.0074 1.06 0.0073 1.25
ρ90 0.6187 7.05 0.6044 12.61 0.6089 9.16
βπ

90 -0.0488 -2.94 -0.0473 -3.56 -0.0461 -3.30
βs

90 0.1467 0.73 0.1309 0.79 0.1292 0.99
βy

90 0.1588 3.56 0.1598 4.05 0.1718 5.51
R2 0.83 0.83 0.83
β0

120 0.0133 1.29 0.0121 1.44 0.0122 1.69
ρ120 0.6083 6.96 0.5879 12.24 0.5971 8.15
βπ

120 -0.0558 -2.76 -0.0532 -3.29 -0.0524 -2.98
βs

120 0.2652 1.09 0.2398 1.19 0.2431 1.53
βy

120 0.2073 3.78 0.2100 4.36 0.2243 5.49
R2 0.84 0.84 0.83
β0

180 0.0186 1.51 0.0171 1.69 0.0173 1.96
ρ180 0.5945 6.80 0.5717 11.77 0.5824 7.53
βπ

180 -0.0636 -2.60 -0.0601 -3.06 -0.0593 -2.71
βs

180 0.3867 1.34 0.3553 1.47 0.3673 1.90
βy

180 0.2611 3.89 0.2655 4.53 0.2827 0.00
R2 0.84 0.83 0.83
β0

360 0.0330 2.23 0.0329 2.57 0.0309 2.69
ρ360 0.5552 6.93 0.5529 11.49 0.5380 8.14
βπ

360 -0.0695 -2.06 -0.0689 -2.58 -0.060 -1.94
βs

360 0.7363 2.10 0.7338 2.39 0.6991 2.88
βy

360 0.3729 4.11 0.3739 4.80 0.4132 4.61
R2 0.84 0.84 0.84

Source: Prepared by the authors.

Note. Total sample: 144 observations. In the case of gmm, the J-statistic does not reject the null hypothesis of validity of the instruments 
tested. The instruments used were lags 1 and 2 of the explanatory variables.

R2: Goodness of fit.
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other parameters, the results are equivalent to those 
obtained previously, with inflation having a negative 
effect and the output gap a positive one.

In conclusion it can be inferred that, apart from 
increasing the risk premium, the reduction in the 
primary surplus could increase the gradient of the 
time structure. This conclusion is very similar to the 
results obtained by Evans (1985, 1987a and 1987b) 
from a study of the effects of fiscal deficits on North 
American interest rates.

Table 6 shows the repercussion of the risk premium 
on the exchange rate, which seems to decrease with 

TABLE 6

Effect of the risk premium on the exchange rate

Model Coefficient
(t-statistic)

Coefficient
(t-statistic)

Coefficient
(t-statistic)

“Invariable”
model

ψt 4.69 (743.9) 4.69 (766.7) 4.69 (751.2) 4.68 (81.74)

rt
360 0.0172 (4.07) - - 0.0248 (1.99)

rt
180 - 0.0253 (4.00) - -

rt
120 - - 0.0305 (3.85) -

R2 0.8451 0.8435 0.8399 0.1177

Source: Prepared by the authors. 

R2: Goodness of fit. 

the length of  maturity and is smaller in the three 
cases presented (360 days, 180 days or 120 days). 
The primary surplus thus affects the exchange rate 
through the pressure exerted on the risk premium. 
Nonetheless, unlike the results obtained for the time 
structure, where the primary surplus has greater effects 
as the maturity term lengthens, its repercussions on 
the exchange rate are offset by the fact that the risk 
premium at longer maturities has less influence of 
the behaviour of the exchange rate.

Figure 6 shows the trend of the exchange rate and 
the model’s predictions with the 360-day risk premium. 

FIGURE 6

Comparison of prediction power of the 360-day model

Source: Prepared by the authors.
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The speed with which the international financial crisis 
took hold in the Brazilian economy in the final quarter 
of 2008 had devastating effects on the real economy 
and required equally rapid economic policy responses, 
with major macroeconomic repercussions.

The purpose of this article was to describe the 
short-term macroeconomic effects of reducing the 
primary surplus target as an economic-policy response 
which, apart from maintaining the level of budgetary 
expenditure to sustain aggregate demand, also aimed 
to speed up public investment. The article therefore 
evaluated the effect of reducing the primary surplus 
on the level of activity, the time structure of interest 
rates and the exchange rate.

The results showed that reducing the primary 
surplus should increase the activity level significantly; 
and, with a three-equation model, commonly used in 
central banks, the reduction of  the primary surplus 
should increase the level of  economic activity, 

and thus serve as an effective policy for reviving  
the economy.

It was also seen that the reduction of the primary 
surplus could have a counterparts in an increase 
in the gradient of  the time-structure of  interest 
rates, particularly at the longest maturities, and in a 
devaluation of the exchange rate. Nonetheless, the 
exchange-rate effect can be considered small, as it 
would be an exaggeration to claim that countercyclical 
fiscal policy could worsen the external deficit.

In general, the results show that countercyclical 
fiscal policy should have satisfactory effects on the level 
of activity, without negative collateral repercussions. 
In short, although the activity level will need to be 
stimulated considerably, it is important to note that 
the effect on the time-structure of interest rates should 
only occur through the longer rates, and the effect 
on the external deficit —by exerting pressure on the 
exchange rate— should be small.

(Original: Portuguese)

V 
Conclusions

Although the model seems not to have a good fit at 
the start of the sample, its prediction power improves 
considerably through time. Much of an improvement 
is the result of modelling the equilibrium value as a 
time variable, although the statistical significance of 
the risk premium is not necessarily due to that. This 
borne out in the last column of table 6, which shows 
the performance of the model with a time-invariant 
intercept. Lastly, it should be noted that the effect 
on the exchange rate is qualitatively small, although 
statistically significant.

In general, the results suggest a markedly 
expansionary effect for fiscal policy, without major 
collateral repercussions on macroeconomic balances 
such as the external deficit or higher interest rates. 
In economic terms, that short-term strategy makes 
sense given the size of Brazilian domestic market, 
which absorbs the effect of  the policies adopted 
almost entirely. In countries that are more dependent 
on international trade, it is possible that most of the 
fiscal stimulus will suck in imports and be less effective 
than estimated for the Brazilian case.
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APPENDIX

Ng and Perron (2001) unit-root test

Variable Model Significance level (5%) Test statistic (MZa)

y constant -8.10 -26.74
π constant -8.10 -12.99
i constant -8.10 -17.71
s constant and trend -17.30 -10.46
q constant and trend -17.30 -10.71
d(q) constant -8.10 -36.95

Source: Prepared by the authors.

Saikkonen and Lutkepohl (2002) unit-root test

Variable Model Date of  break Significance level (5%) Test statistic

y constant 2004 (Q2) -2.88 -3.77
π constant 2003 (Q3) -2.88 -2.91
i constant 2002 (Q3) -2.88 -2.97
s constant and trend 2003 (Q1) -3.03 -3.13
q constant and trend 2003 (Q1) -3.03 -2.08

Source: Prepared by the authors.

Bibliography

Andrade, J.P. and M.C.C. Pires (2009), “Uma análise da 
transmissão da política monetária e o canal da dívida 
pública com aplicação aos dados brasileiros”, Texto para 
discussão, No. 1379, Rio de Janeiro, Institute of Applied 
Economic Research (ipea).

Bacha, E. (2008), “O choque externo e a resposta possível”, Como 
reagir à crise? Políticas econômicas para o Brasil, E. Bacha 
and I. Goldfajn (orgs.), Rio de Janeiro, Editora Imago.

Balassa, B. (1964), “The purchasing-power parity doctrine: a 
reappraisal”, Journal of Political Economy, vol. 72, Chicago, 
University of Chicago Press.

Bardsen, G. and others (2005), The Econometrics of Macroeconomic 
Modelling, New York, Oxford University Press.

Barro, R. (1979), “On the determination of  the public debt”, 
Journal of Political Economy, vol. 87, No. 5, Chicago, 
University of Chicago Press.

Blanchard, O. and F. Giavazzi (2004), “Improving the sgp 
through a proper accounting of public investment”, cepr 
Discussion Papers, No. 4220, London, Centre for Economic 
Policy Research.

Blinder, A. (2006), “The case against the case against discretionary 
fiscal policy”, The Macroeconomics of Fiscal Policy, R. 
Kopcke, G. Tootell and R. Triest, Cambridge, Massachusetts, 
The mit Press.

Bohn, H. (1997), “The behavior of U.S. public debt and deficits”, 
The Quarterly Journal of Economics, vol. 113, No. 3, 
Cambridge, Massachusetts, The mit Press.

Clements, M. and D. Hendry (2008), Forecasting Economic Time 
Series, Cambridge, Cambridge University Press.

Commandeur, J.J.F. and S.J. Koopman (2007), An Introduction 
to Space State Time Series Analysis, New York, Oxford 
University Press.

Dornbusch, R. (1976), “Expectations and exchange rate 
dynamics”, Journal of Political Economy, vol. 84, No. 6, 
Chicago, Chicago University Press.

Evans, P. (1987a), “Interest rates and expected future budget 
deficits in the United States”, Journal of Political Economy, 
vol. 95, No. 1, Chicago, Chicago University Press.

 (1987b), “Do budget deficits raise nominal interest 
rates? Evidence from six countries”, Journal of Monetary 
Economics, vol. 20, No. 2, Amsterdam, Elsevier.

 (1985), “Do large deficits produce high interest rates”, 
American Economic Review, vol. 75, No. 1, Nashville, 
Tennessee, American Economic Association.

Guillén, O.T. and B. Tabak (2007), “Characterizing the Brazilian 
term structure of interest rates”, Anais do XXXV Encontro 
Nacional de Economia, No. 108, Salvador, National 
Association of Centers for Post-graduation in Economics 
(anpec).

Haavelmo, T. (1944), “The probability approach in econometrics”, 
Econometrica, vol. 12, Bethesda, Econometric Society.

Hemming, R. and T. Ter-Minassian (2004), “Making room for 
public investment”, Finance and Development, Washington, 
D.C., International Monetary Fund, December.



150

fIsCAL PoLICy In tIMEs of CRIsIs: MACRoEConoMIC EffECts of thE PRIMARy suRPLus  • 
MAnoEL CARLos DE CAstRo PIREs, fáBIo Goto AnD BRuno RoChA

C E P A L  R E V I E W  1 0 2  •  D E C E M B E R  2 0 1 0

Hoover, K.D., S. Johansen and K. Juselius (2008), “Allowing 
the data to speak freely: the macroeconomics of  the 
cointegrated vector autoregression”, American Economic 
Review, vol. 98, No. 2, Nashville, Tennessee, American 
Economic Association.

Juselius, K. (2007), “The PPP puzzle: what the data tell when 
allowed to speak”, The Handbook of Econometrics, T. Mills 
and K. Patterson (eds.), London, Palgrave.

Lambertini, L. and R. Rovelli (2003), “Monetary and fiscal 
policy coordination and macroeconomics stabilization: a 
theoretical analysis”, Working Papers, No. 464, Bologna, 
University of Bologna.

Lima, A. and J. Issler (2003), “A hipótese das expectativas 
na estrutura a termo da taxa de juros no Brasil: uma 
aplicação de modelos de valor presente”, Revista brasileira 
de economia, vol. 57, No. 4, Rio de Janeiro, Getulio Vargas 
Foundation.

Ng, S. and P. Perron (2001), “Lag length selection and the 
construction of unit-root tests with good size and power”, 
Econometrica, vol. 69, No. 6, Bethesda, Econometric 
Society.

Parnes, B. e I. Goldfajn (2008), “Como reagir à crise: política 
fiscal”, Como reagir à crise? Políticas econômicas para o 
Brasil, E. Bacha and I. Goldfajn (orgs.), Rio de Janeiro, 
Editora Imago.

Rogoff, K. (1996), “The purchasing power parity puzzle”, Journal 
of Economic Literature, vol. 34, No. 2, Nashville, Tennessee, 
American Economic Association.

Rothenberg, T. and J. Stock (1997), “Inference in a nearly integrated 
autoregressive model with nonnormal innovations”, Journal 
of Econometrics, vol. 80, No. 2, Amsterdam, Elsevier.

Saikkonen, P. and H. Lutkepohl (2002), “Testing for a unit 
root in a time series with a level shift at unknown time”, 
Econometric Theory, vol. 18, Cambridge, Cambridge 
University Press.

Samuelson, P. (1964), “Theoretical notes on trade problems”, 
Review of Economics and Statistics, vol. 46, Cambridge, 
Massachusetts, The mit Press.

Silva, A.M.A. and M.C.C. Pires (2008), “Dívida pública, 
poupança em conta corrente do governo e superávit 
primário: uma análise de sustentabilidade”, Brazilian 
Journal of Political Economy, vol. 28, No. 4, São Paulo, 
Centro de Economía Política.

Tabak, B. and S. Andrade (2003), “Testing the expectations 
hypothesis in the Brazilian term structure of interest rates”, 
Revista brasileira de finanças, vol. 1, No. 2, São Paulo, 
Sociedade Brasileira de Finanças.

Tobin, J. (1982), Asset Accumulation and Economic Activity: 
Reflections on Contemporary Macroeconomic Theory, 
Chicago, The University of Chicago Press.



C E P A L  R E V I E W  1 0 2  •  D E C E M B E R  2 0 1 0

151

KEYWORDS

Exports

Manufactures

Econometric models

Labour productivity

Economic policy

Mexico

The dynamics of Mexican
manufacturing exports

Víctor M. Cuevas

T his article evaluates several of the determinants of Mexican 

manufacturing exports, using two complementary econometric methods: a 

structural arima model, which makes it possible to estimate elasticities; and 

a generalized var model, which provides a fully dynamic perspective by 

estimating impulse response functions. As some of the findings are robust 

to changes in the econometric methodology used, the article reaches the 

following conclusions. First, manufacturing exports are positively related 

to labour productivity and external demand; so the adverse effects of an 

international recession on Mexican exports could, to some extent, be offset 

by raising worker productivity. Second, real exchange-rate depreciation 

does not increase manufacturing exports, but actually reduces them, at 

least in the short run. These findings are consistent with the idea that 

a real depreciation not only affects demand, but also generates strong 

supply-side effects.

Víctor M. Cuevas

Research Professor, Department 

of Economics, Autonomous 

Metropolitan University (uam) 

and member of the National 

Researchers System

✒ victorcuevasahumada@yahoo.com.mx



152

thE DynAMICs of MExICAn MAnufACtuRInG ExPoRts  •  VíCtoR M. CuEVAs

C E P A L  R E V I E W  1 0 2  •  D E C E M B E R  2 0 1 0

This article evaluates several of  the variables that 
determine Mexico’s manufacturing exports, using two 
complementary econometric methods: a structural 
Autoregressive Integrated Moving Average (arima) 
model to estimate elasticities; and a Generalized Vector 
Autoregressive (gvar) model, which makes it possible 
to estimate the dynamic responses of manufacturing 
exports to different types of  shock.1 Accordingly, 
both univariate and multivariate time series analyses 
are used to obtain two different perspectives on the 
factors driving manufacturing exports. 

Several previous empirical studies have shown 
that exports are influenced not only by relative prices 
and external demand, but also by domestic demand 
and supply-side factors. In that context, this paper 
concludes that increased labour productivity and 
external demand expansions both have a significant 
impact on the growth of  manufactured exports. 
Moreover, the evidence provided here suggests that 
a real exchange-rate depreciation could reduce the 
volume of  exports in the short term, rather than 
increase it. A plausible explanation for this atypical 
result is that real currency depreciation generates two 
opposing effects, especially in developing countries: 
it makes their exports cheaper in terms of foreign

 

  The author gratefully acknowledges financial support for this 
research from the National Science and Technology Council 
(conacyt), and the comments and suggestions made by an 
anonymous referee.
1  The gvar method produces empirical evidence that is independent 
of the ordering of the equations, which is a major improvement 
over traditional recursive var models. 

currency; but it also raises the local-currency cost 
of imported intermediate inputs. The net effect on 
Mexico’s international competitiveness appears to be 
negative, at least in the short term. Lastly, we present 
empirical results showing that strategic investment 
and production decisions are driven by the firm’s 
desire to grow its exports.

An important economic-policy implication of 
this is that the adverse effects of  an international 
recession on Mexican exports could, to some extent, be 
offset through higher labour productivity. Moreover, 
a comprehensive and coherent package designed 
to enhance labour productivity could prove more 
effective in stimulating manufacturing exports than 
a depreciation of the real exchange rate.

The rest of this paper is organized as follows. 
Section II briefly reviews the recent literature. Section III 
describes the model and the data set. Section IV 
conducts the integration and co-integration analyses. 
Sections V and VI present the estimates obtained from 
the univariate and multivariate time-series models, 
respectively; while Section VII summarizes the findings 
and examines the economic policy implications. 
Section VIII sets out the conclusions. 

I
introduction

II
Literature review

The use of  new econometric methods has revived 
interest in the short- and long-term determinants 
of exports. In general, export functions are usually 
specified under three basic approaches: (i) gravity 
models of  trade, (ii) theoretical demand models, 
and (iii) theoretical models that combine demand- 

and supply-side variables. Although this is not an 
exhaustive classification, it provides the background 
needed to perform the empirical analysis and interpret 
the key findings. 

The gravity model of trade has been relatively 
successful in modelling bilateral trade flows between 
countries since the early 1960s. Pioneering research in 
this field includes the work of Isard (1954), Tinbergen 
(1962) and Pöyhönen (1963). In the canonical 
specification of  the gravity model, exports from 
one country to another are posited as an increasing 
function of economy size, measured by gross domestic 
product (gdp), and as a decreasing function of 
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transport costs, measured by the distance between 
the two countries. 

Over the years, the inclusion of other variables, 
such as population, common language and shared 
borders, has given rise to an “augmented gravity 
model”. Two recent studies that use this version of the 
model are Boisso and Ferrantino (1997), and Bayoumi 
and Eichengreen (1997). Another line of research is 
represented by Bergstrand (1985) and Summary (1989), 
among others, who have improved the explanatory 
power of the gravity equation by adding variables such 
as prices and exchange rates, which are not directly 
related to geography or spatial factors.

In contrast, under the theoretical demand model, 
the volume of exports basically depends on the real 
exchange rate and the foreign income level, as measured 
by economic activity abroad or the physical volume of 
imports in the country’s main trading partners. Two of 
the best known studies using this approach are Reinhart 
(1995), and Senhadji and Montenegro (1998).

Based on a sample of 12 developing countries 
(including Mexico), Reinhart (1995) shows that exports 
are more responsive to changes in external demand 
than to variations in relative prices. Senhadji and 
Montenegro (1998) enlarge the sample to encompass 53 
countries, including both developing and industrialized 
economies, and they estimate long-term income- and 
price-elasticities of export demand at roughly 1.5 and 
-1, respectively. 

Despite their popularity and widespread use, 
standard demand models have not been free from 
criticism. In particular, Riedel (1988) shows that 
neglecting supply-side factors leads to biased estimates 
of  export-demand elasticities. As a result, some 
empirical models started to include variables relating 
to the supply of exports and the domestic demand 
for exportable goods, in addition to the traditional 
demand-side variables. This new strand of literature 
includes several papers focusing specifically on 
developing economies. In the case of Argentina, Catao 
and Falsetti (2002) show that manufacturing exports 
respond significantly to economic activity in Brazil, 
Uruguay and Paraguay (Argentina’s trading partners 
in mercosur), and also to the real exchange rate of 
the Argentine peso against the Brazilian real. These 
authors also provide evidence that an increase in net 
aggregate investment would stimulate manufacturing 
exports, while a rise in domestic consumption would 
have the opposite effect. 

Berrettoni and Castresana (2007) analyse the 
impact of  the real exchange rate, exchange-rate 

volatility, external demand and capacity utilization 
(among other explanatory variables) on Argentina’s 
industrial manufacturing exports. They find that 
exchange-rate volatility is negatively related to exports, 
while external demand influences exports more than 
the real exchange rate. 

For the Mexican economy, Cuevas (2008) shows 
that manufacturing exports are affected not only by 
changes in the real exchange rate and the level of 
output in the United States, but also by improvements 
in labour productivity. Similarly, Padilla and Juárez 
(2006) highlight the essential role of  training in 
making the Mexican manufacturing sector more 
competitive. As that study measures competitiveness 
in the Mexican manufacturing sector through changes 
in total factor productivity,2 a plausible hypothesis is 
that training enhances competitiveness (as measured 
by productivity), which, in turn, raises the level of 
manufacturing exports. 

Lastly, a number of  studies relate exports to 
other variables in developing economies. For example, 
Goldberg and Klein (1997) identify several positive 
effects of foreign direct investment (fdi) on exports in 
Latin American countries,3 whereas Mbale and Golub 
(2002) show that a reduction in unit labour costs raises 
manufacturing exports in Senegal. Thus, according to 
these authors, labour productivity needs to outpace 
wages in order to stimulate export growth. 

In brief, the econometric evidence suggests that 
exports depend on a variety of variables, including 
those specifically related to geography and spatial 
factors. Moreover, there is a basic consensus that 
exports are more responsive to external demand than 
to real exchange-rate adjustments. Lastly, the empirical 
evidence supports the claim that export volume depends 
not only on relative prices and foreign income, but 
also on the domestic demand for exportable goods 
and supply-side variables such as labour productivity, 
wages and fdi (Riedel, 1998). 

2  The competitiveness of a firm, industry or nation depends on 
numerous factors (such as wages, productivity, technological 
progress, infrastructure, human capital, and the like); and it can 
be defined and measured in a variety of ways. Given the difficulty 
of achieving general agreement on this issue, many authors have 
opted to define and even measure competitiveness on the basis of 
its results or consequences. For instance, according to Naby and 
Luthria (2002) competitiveness is the country’s ability to maintain 
and expand its foreign-market share.
3  There are two plausible explanations for this positive relation: 
first, the host nations are used as a platform to export a variety of 
goods to industrial countries; and second, fdi tends to promote 
broader-based trade in intermediate inputs between the parent 
company and subsidiary producers. 
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The aim of this article is to assess the impact of various 
key variables on Mexican manufacturing exports, with 
a view to formulating policy recommendations. The 
choice of  regressors has been determined by data 
availability, previous econometric work and economic 
theory. In principle the following expanded export 
equation will be estimated:4 

 X f W Q ED FDI R CU OP= ( , , , , , , , )υ  (1)

where: 
X = Volume of manufacturing exports.
υ = Labour productivity in manufacturing 
industry. 
W = Average real hourly wages in manufacturing 
industry. 
Q = Real effective exchange rate. This is a multilateral 
exchange rate, since it reflects changes in Mexico’s 
international competitiveness, based on price indices 
in 111 of its trading partners. 
ED = External demand for Mexican manufacturing 
exports. After performing various tests and estimations, 
it was decided use total United States manufacturing 
imports as a proxy for Mexico’s external demand.5

fdi = Foreign direct investment in the manufacturing 
sector, measured in real terms. 
R = Cost of  domestic credit as measured by the 
weighted average of real interest rates on commercial 
paper. 
CU = Percentage capacity utilization in manufacturing 
industry.
OP = Occupied personnel in manufacturing 
industry. 

The variables X, υ, W, Q, ED, and OP and are 
measured as indices.6 The next step was to gather 

4  This equation will later be subjected to a battery of specification 
tests, which will help identify potentially redundant and omitted 
variables.
5  The external demand for Mexican manufactures can be adequately 
proxied by this variable, since 79.86% of Mexico’s non-oil commodity 
exports went to the United States in 2008. Moreover, Mexican 
exports accounted for 10.28% of  United States imports from the 
rest of the world in that year, making Mexico the United States’ 
third most important supplier after China and Canada (Source: 
Banco de México, Annual Report 2008, pp. 47 and 48). 
6  The remaining variables are measured as previously stated.

quarterly data for each variable from January 1998 to 
December 2008,7 during which period, in particular, 
the two models are stable and their residuals have 
well-behaved statistical properties. The data for 
all variables were seasonally adjusted using the  
X12-arima procedure. Lastly, all series —except for the 
interest rate and capacity utilization— are expressed 
as natural logarithms.

In section III, equation (1) is estimated as a 
standard linear regression and then re-specified 
as a structural arima model, once potentially 
redundant and/or omitted variables have been properly 
identified and residual tests performed. A structural 
arima model can also be referred to as an arimax 
(autoregressive integrated moving-average model with 
exogenous variables), since: (i) it differentiates the 
dependent variable (and the explanatory variables) 
by order of  integration; (ii) it reflects a structural 
relation between the dependent and explanatory 
variables; and (iii) it includes autoregressive (ar) and 
moving-average (ma) terms to satisfactorily model 
the error process. 

In section IV, a gvar model is used to assess to 
what extent, if any, the empirical evidence is sensitive to 
changes in the econometric methodology applied. The 
use of both univariate and multivariate econometric 
techniques will allow two different perspectives of the 
response of manufacturing exports to changes in their 
basic determinants, such as labour productivity (υ), the 
real exchange rate (Q) and external demand (ED).

Installed capacity utilization (CU) and Occupied 
personnel (OP) are used as control variables.8 
Percentage installed capacity utilization helps to 
prevent a number of  distortionary effects on the 
dependent variable, such as those generated when 
the gap between actual and potential output (in the 
manufacturing sector) narrows or widens. As a result, 
parameter estimates are more likely to discriminate 
between legitimate increases in manufacturing 
exports, reflecting higher labour productivity for 

7  See Appendix 1 for a detailed description of data sources and 
measurement units. 
8  Relevant control variables are usually included in an equation to 
reduce the risk of biased parameter estimates owing to omitted-
variable problems. 

III
The model
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instance, and spurious ones resulting from lower-than-
expected domestic demand. Similarly, the employee 
index is intended to prevent the parameter estimates 
associated with labour productivity and wages from 
capturing the effects of possible mass layoffs, which 

could be triggered by trade liberalization policies, the 
acquisition of physical capital or the introduction of 
new technologies. See Jiménez et al (1998), Catao and 
Falsetti (2002) and Berretoni and Castresana (2007) 
for further details on this. 

IV
integration and co-integration analysis

Given that every unit root and stationarity test has 
arguments for and against, three different standard 
tests were used: the augmented Dickey-Fuller test 
(adf, 1979), the Phillips-Perron test (pp, 1988), and the 
Kwiatkowski, Phillips, Schmidt, and Shin test (kpss, 
1992). In testing for unit roots (or for the presence of 
stationarity), an important issue is whether to include 
a constant and a linear trend in the test equation, or 
a constant only.9 To resolve this matter satisfactorily 
the Hamilton procedure was used (Hamilton, 1994 p. 
501), which consists of choosing the specification that 
provides the most realistic description of the data, 
under both the null and the alternative hypotheses. 
Each test equation was also subjected to a battery of 
F-type tests, which are based on the critical values 
that Dickey and Fuller (1981) and Dickey et al (1986) 
developed for that purpose.10 The basic test results 
are reported in table 1. 

As is well known, the adf  and pp tests contrast 
the null hypothesis of a unit root against the alternative 
hypothesis of  stationarity, whereas the kpss test 
compares the null hypothesis of stationarity against 
the alternative of non-stationarity. The rationale for 
including a stationarity test such as kpss is that a 
failure to reject a unit root hypothesis is sometimes 
due to the lack of power of the adf  and pp tests. 

It is not uncommon for unit root and stationarity 
tests to yield conflicting results, so the available 
empirical evidence needs to be globally assessed. 
Thus, in addition to formal tests, the consistency of 
the correlogram of a given time series with stationarity 
needs to be considered. In general terms, the picture 

9  The third possibility is to omit both, but the kpss test cannot 
be performed without the constant term.
10  The null hypothesis of a unit root with no deterministic trend 
was tested against the alternative hypothesis of a stationary variable 
with a deterministic trend. 

that emerges is that real fdi and the real interest 
rate are stationary (or I(0)), whereas the other seven 
variables can reasonably be treated as integrated 
variables of order 1 (or I(1)) in levels, and stationary 
in terms of first differences.11 This conclusion can 
also be validated to some degree by analysing the 
behaviour of  the residuals in the univariate and 
multivariate models, which tends to improve when 
fdi and the rate of interest are expressed in terms 
of levels while the other variables are expressed as 
first differences. 

Having determined the order of  integration 
of each variable, the question of whether the I(1) 
variables share a long-run relation then needs to 
be considered. If  the I(1) variables were in fact co-
integrated, one could consider removing fdi and 
the interest rate from the system (as these variables 
are stationary), to estimate a seven-variable Vector 
Error-Correction (vec) model. The Johansen (1995) 
co-integration tests will be used to check whether the 
non-stationary variables are co-integrated. Johansen 
uses two types of likelihood-ratio (lr) test statistics in 
testing for co-integration: the trace statistic, denoted 
by λtrace, and the largest eigenvalue statistic, denoted 
by λmax. Although both are lr statistics, they are not 
asymptotically distributed as a standard χ2 distribution 
under the null hypothesis. Consequently, the non-
standard critical values developed by MacKinnon, 
Haug and Michelis (1999) are used. The results of 

11  Real fdi appears to be stationary for two reasons: (i) this 
particular variable does not display a clear growth trend in the 
1998-2008 period, and (ii) its volatility does not seem to increase 
(or decrease) over time. By the same token, the tests performed 
consistently indicate that capacity utilization is a non-stationary 
(I(1)) variable. Although there are some atypical observations, 
neither their removal nor the use of  moving-average filtering 
affects the outcome of the unit root and stationarity tests. Lastly, 
as shown below, the stability checks indicate that no structural 
change occurred during the sample period. 
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Johansen’s co-integration trace and largest eigenvalue 
tests are reported in tables 2 and 3, respectively. 

As shown in tables 2 and 3, these tests are done 
sequentially, starting at r=0 and ending at r ≤ k-1, 
where r is the number of co-integrating equations, 
and k is the number of variables involved in the testing 
procedure. At the 5% significance level, the trace tests 
suggest that there are three co-integrating equations, 
whereas the largest eigenvalue tests suggest only two.12 
Despite these results, a vec model is not feasible in this 
particular case for two reasons. First and foremost, 

12  An important distinction between the trace and largest eigenvalue 
statistic is that the latter is based on a more restrictive alternative 
hypothesis, which is meant to increase the power of the test.

after performing different normalizations for the 
co-integrating vectors, the conclusion is that they 
are not identifiable. In other words, given the sign 
and magnitude of the various parameter estimates, 
all of  the candidate co-integrating equations are 
clearly inconsistent with economic theory, so they 
cannot be used for valid inference.13 Secondly, under 
the Johansen methodology, manufacturing exports 
(X) turn out to be weakly exogenous with respect to 
the “adjustment parameters”, which means that, in 
a vec model, this particular variable can even be 

13  This problem remained after eradicating potentially redundant 
variables through likelihood ratio tests.

TABLE 1

Unit root and stationarity tests, 1998-2008

Variable
Specification of  the 

test equation
adf  test statistic
(Ho: unit root)

pp test statistic 
(Ho: unit root)

KPSS test statistic 
(Ho: stationarity)

Order of  
Integration

Xt C and LT -1.97 -1.97 0.11 I(1) or I(0)
∆Xt C -4.66** -4.63** 0.11 I(0)
υt C and LT -1.75 -1.92 0.13 I(1) or I(0)
∆υt C -6.53** -6.45** 0.28 I(0)
Wt C and LT 1.24 0.54 0.23** I(1)
∆Wt C -5.97** -6.30** 0.44 I(0)
Qt C -1.90 -2.84 0.34 I(1) or I(0)
∆Qt C -4.89** -4.97** 0.52* I(1) or I(0)
∆Qt None -4.95** -5.02** N.D. I(0)
EDt C and LT -3.31 -2.13 0.11 I(1) or I(0)
∆EDt C -4.35** -4.99** 0.06 I(0)
FDIt C  -6.07** -6.08** 0.22 I(0)
Rt C  -3.43** -4.65** 0.50* I(1) or I(0)
∆Rt C -7.40** -7.96** 0.40 I(0)
∆Rt None -7.58** -7.88** N.D. I(0)
CUt C -1.08 -1.19 0.57* I(1)
∆CUt C -6.18** -6.18** 0.16 I(0)
∆CUt None -6.25** -6.28** N.D. I(0)
OPt C -1.07 -0.52 0.61* I(1)
∆OPt C -2.06 -2.04 0.33 I(1) or I(0)
∆OPt None -1.97* -1.97* N.D. I(0)

Source: Author’s estimations on the basis of  quarterly data obtained from the databases of  the National Institute of  Statistics, 
Geography and Information of Mexico (inegi), The Bank of Mexico, the United States Census Bureau and the consumer price index 
published by the United States Bureau of  Labour Statistics, of  the Department of  Labor of  the United States. 
Notes.
adf  test: Augmented Dickey-Fuller test; pp: Phillips-Perron test; kpss: Kwiatkowski, Phillips, Schmidt and Shin test.
Ho: Null hypothesis.
C: Constant.
LT: Linear Trend.
— Asterisks * and ** denote rejection of the null hypothesis at the 5% and 1% significance levels, respectively.
— The symbols ∆ and ∆2 are the first- and second-difference operators, respectively. 
— The adf  and pp test results are based on Mackinnon (1996) critical values and their associated one-sided p-values. In the adf  

tests, the Schwarz Information Criterion is used to determine the lag length of each test equation. In the pp tests we control the 
bandwidth using the Newey-West bandwidth selection method and the Bartlett kernel. 

— The kpss test results are based on the critical values proposed by Kwiatkowski, Phillips, Schmidt and Shin (1992). To control 
the bandwidth, we use the Newey-West bandwidth selection method and the Bartlett kernel.
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removed from the system. Appendix 2 shows the 
weak exogeneity of this variable together with a brief  
technical explanation.14 

14  For further details, see Johansen (1995) and Patterson (2000, 
chapter 15).

Under these circumstances, a stationary gvar 
model will be estimated in section VI. This means that 
the I(1) variables will be expressed in first differences, 
thus making every variable in the system I(0). A 
stationary gvar model is statistically appropriate 
for short-term economic analysis.

TABLE 2

Johansen co-integration tests based on the trace statistic

Null hypothesis Alternative hypothesis λtrace-statistic 5% critical value

r = 0 r ≥ 1 171.9232* 125.6154
r ≤ 1 r ≥ 2 115.2237* 95.75366
r ≤ 2 r ≥ 3 70.36657* 69.81889
r ≤ 3 r ≥ 4 40.62333 47.85613
r ≤ 4 r ≥ 5 24.06045 29.79707
r ≤ 5 r ≥ 6 11.08441 15.49471
r ≤ 6 r ≥ 7 0.391198 3.841466

Source: Author’s estimations on the basis of  quarterly data obtained from the databases of  the National Institute of  Statistics, 
Geography and Information of  Mexico (inegi), The Bank of  Mexico, the United States Census Bureau and the consumer price 
index published by the United States Bureau of  Labor Statistics, of  the Department of  Labor of  United States. 
Notes:
— The letter r stands for the number of co-integrating equations.
— An asterisk * denotes rejection of  the null hypothesis at the 5% significance level, given the critical values developed by 

MacKinnon, Haug and Michelis (1999).
— Trace tests indicate the existence of three co-integrating equations at the 5% significance level.
— The lag length of the var is 1. A constant in the co-integrating space and a linear trend in the data space were included.

TABLE 3

Johansen tests for co-integration based on the largest eigenvalue statistic

Null hypothesis Alternative hypothesis λmax-statistic 5% critical value

r = 0 r = 1 56.69948* 46.23142
r ≤ 1 r = 2 44.85710* 40.07757
r ≤ 2 r = 3 29.74324 33.87687
r ≤ 3 r = 4 16.56288 27.58434
r ≤ 4 r = 5 12.97604 21.13162
r ≤ 5 r = 6 10.69321 14.26460
r ≤ 6 r = 7 0.391198 3.841466

Source: Author’s estimations on the basis of  quarterly data obtained from the databases of  the National Institute of  Statistics, 
Geography and Information of Mexico (inegi), The Bank of Mexico, the United States Census Bureau and the consumer price index 
published by the United States Bureau of  Labor Statistics, of  the Department of  Labor of  the United States. 
Notes:
— The letter r stands for the number of co-integrating equations.
— An asterisk * denotes rejection of  the null hypothesis at the 5% significance level, given the critical values developed by 

MacKinnon, Haug and Michelis (1999).
— Largest eigenvalue tests indicate the existence of two co-integrating equations at the 5% significance level.
— The lag length of the var is 1. A constant in the co-integrating space and a linear trend in the data space were included.
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This section estimates a structural arima model 
using least-squares algorithms, departing from an 
unadjusted regression equation, which in principle does 
not include autoregressive or moving average (arma) 
terms. The basic results are reported in table 4. 

As noted above, except for fdi and the interest 
rate, all variables seem to be non-stationary, so fdi and 
the interest rate will enter the regression equation in 
levels, while the rest of the variables will be expressed 
in first differences. Moreover, except for the interest 
rate and percentage capacity utilization, all variables 
are expressed in natural logarithms, so their estimated 
coefficients should be interpreted as elasticities. 

It is worth noting that including irrelevant 
variables reduces efficiency, while excluding relevant 
variables yields biased parameter estimates. But before 
dealing with potential specification errors, it needs 
to be stressed that both labour productivity (υt) and 
export demand (EDt) have estimated coefficients that 
are positive and statistically significant at the 10% 
significance level. In contrast, the estimated coefficient 
of the real exchange rate is negative and statistically 
significant at the 5% level. 

1. Adjusted regression equation

Several likelihood ratio tests for redundant and omitted 
variables were performed in an interactive process 
to make sure the final specification was appropriate. 
Although the primary strategy involved a general-
to-specific search, several omitted-variables tests 
were performed to determine whether, and to what 
extent, any of the variables not originally considered 
contributed significantly to explaining the behaviour 
of  manufacturing exports. The main candidate 
variables considered for possible inclusion were real-
exchange rate volatility and gross fixed investment, 
but they failed to achieve statistical significance 
either individually or jointly. Similarly, to identify 
potentially redundant variables, the individual and 
joint statistical significance of the regressors already 
included in equation (1) were checked.15 

15  We also assessed alternative lag structures and interaction effects 
between the independent variables.

V
Univariate time-series analysis

TABLE 4

Unadjusted equation for manufacturing exports

Dependent variable: ∆Xt 

Variable Coefficient Standard error t-Statistic Probability value

∆υt 0.716876 0.384891 1.862545 0.0723
∆Wt -0.275609 0.243587 -1.131462 0.2668
∆Qt -0.226815 0.094223 -2.407202 0.0224
∆EDt 0.302333 0.151828 1.991284 0.0556
FDIt -0.006458 0.010792 -0.598433 0.5540
Rt 0.000538 0.001137 0.473169 0.6395
∆CUt 0.008229 0.005243 1.569348 0.1271
∆OPt 0.870729 0.593613 1.466829 0.1528
Intercept term 0.022091 0.038190 0.578452 0.5673
Adjusted R2 0.501665 Standard error of  regression 0.020093
dw statistic 2.249753 Probability value (F-statistic) 0.000172

Source: Author’s estimations on the basis of  quarterly data obtained from the databases of  the National Institute of  Statistics, 
Geography and Information of Mexico (inegi), The Bank of Mexico, the United States Census Bureau and the consumer price index 
published by the United States Bureau of  Labor Statistics, of  the Department of  Labor of  the United States.
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The general equation was thus gradually reduced 
to a range of specific equations, and the final model 
was chosen on the basis of diagnostic statistics and 
economic theory. Lastly, the procedure developed by 
Hannan and Rissanen (1982) was applied to identify a 
suitable arima model for the regression residuals; and 
this eventually gave rise to a structural arima (1,1,1) 
model with four explanatory variables, which seems 
to be well-grounded for three major reasons: (i) the 
regression residuals display a “normal” white-noise 
process; (ii) the regression equation is stable; and (iii) 
explanatory power as measured by the adjusted R2  
rises considerably. Such a model can be represented 
as follows:

 ∆ ∆ ∆ ∆ ∆X b b b Q b ED b OP ut t t t t t= + + + + +0 1 2 3 4υ  (2)

where u ut t t t= + +− −φ ε θ ε1 1 1 1 and εt is a normal white-
noise process. Table 5 shows the basic estimation 
results.

The adjusted equation shows that the estimated 
coefficients for labour productivity and external 
demand are positive and statistically significant at the 
5% and 1% levels, respectively. Assuming a variable’s 
growth rate can be adequately proxied by its first 
difference, we could say that a one-percentage-point 
increase in the rate of labour productivity growth will 
raise the growth rate of manufacturing exports by 83 
basis points (0.83 of a percentage point). Similarly, 
a one-percentage-point drop in the rate of growth 
of  external demand will lower the manufacturing 

exports growth rate by 49 basis points. In view of 
these results, a coherent policy package designed to 
increase worker productivity might be effective in 
alleviating the negative effects of  weaker external 
demand (resulting from an international recession) 
on Mexican manufacturing exports.

The tests also suggest that real exchange-rate 
depreciation may reduce the volume of exports in the 
short run. In other words, the estimated coefficient 
of the real exchange rate is negative and statistically 
significant at the 1% level. As noted above, this result 
is consistent with the notion that a real depreciation, 
especially in developing countries, produces two 
opposing effects: it makes exports cheaper in terms of 
foreign currency; but it also raises the local-currency 
cost of imported intermediate inputs. Consequently, 
international competitiveness might worsen if  the 
latter effect dominates.

Lastly, the parameter associated with the 
number of employees occupied personnel is positive 
and significantly different from zero at the 1% level, 
thereby suggesting that manufacturing firms make a 
deliberate effort to sell their products abroad. 

2. diagnostic tests 

A number of tests were done to ensure that the residuals 
from the adjusted regression equation were free from 
serial correlation, heteroscedasticity, autoregressive 
conditional heteroscedasticity (arch) and systematic 
departures from normality. Table 6 sets out the basic 
results for some of the tests performed. 

TABLE 5

Adjusted equation for manufacturing exports

Dependent variable: ∆Xt  

Variable Coefficient Standard error t-Statistic Probability value

∆υt 0.833277 0.314149 2.652487 0.0117
∆Qt -0.193773 0.041048 -4.720681 0.0000
∆EDt 0.486660 0.099567 4.887755 0.0000
∆OPt 1.277885 0.287783 4.440447 0.0001
Intercept term 0.000771 0.002877 0.267881 0.7903
ar(1) 0.428219 0.178590 2.397779 0.0217
ma(1) -0.997398 0.125894 -7.922543 0.0000
Adjusted R2 0.636163 Standard error of  regression 0.018380
dw statistic 2.015594 Probability value (F-statistic) 0.000000

Source: Author’s estimations on the basis of  quarterly data obtained from the Institute of  Statistics, Geography and Information 
of  Mexico (inegi), The Bank of Mexico, the United States Census Bureau and the consumer price index published by the United 
States Bureau of  Labor Statistics, of  the Department of  Labor of  the United States.
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As can be seen in table 6, the behavior of the 
residuals from the adjusted regression model is broadly 
consistent with normal white noise. In other words, 
the Lagrange multiplier (lm) test for serial correlation 
indicates the absence of serial correlation up to lag 
order five,16 whereas the White heteroscedasticity test 
shows that the errors are homoscedastic. Similarly, 
the arch test suggests that the magnitude of  the 
residuals in the present is unrelated to their magnitude 
in the past; and, lastly, the outcome of the Jarque-
Bera normality test rules out the presence of serious 
departures from normality. 

To determine whether the adjusted manufacturing 
export equation remains unchanged throughout the 

16  The correlogram of the residuals is also consistent with the 
absence of autocorrelation up to lag order 20. 

period, we used Chow’s test with multiple break-points, 
the results of which are shown in table 7.

Probability values corresponding to the three 
test statistics (the F-, log-likelihood ratio and Wald 
statistics) show that the null hypothesis of  “no 
structural change” is also far from being rejected, 
which means that the parameters of the model are 
stable across the four sub-samples obtained from the 
break-points designated in the data set. 

Similarly, the arima process of the estimated 
regression equation is stationary and invertible. 
Stationarity stems from the fact that the inverse root 
of the autoregressive component (ar(1)) lies within 
the unit circle, whereas invertibility arises from the 
fact that the inverse root of  the moving-average 
component (ma(1)) lies within the unit circle. See 
table 8 for details.

TABLE 6

diagnostic tests for the residuals of the adjusted regression equation, 1998-2008

Type of  test Null hypothesis Probability value

Serial correlationa No serial correlation up to lag order five 0.2370
Heteroscedasticityb Homoscedasticity 0.5880
archc No arch up to lag order five 0.2335
Normalityd Normality 0.6761

Source: Author’s estimations on the basis of  quarterly data obtained from the databases of  the National Institute of  Statistics, 
Geography and Information of Mexico (inegi), The Bank of Mexico, the United States Census Bureau and the consumer price index 
published by the United States Bureau of  Labor Statistics, of  the Department of  Labor of  the United States. 

Notes:
a Breusch-Godfrey test for serial correlation up to lag order five.
b White heteroscedasticity tests with two lags and no cross terms. 
c Autoregressive Conditional Heteroscedasticity (ARCH) test with five lags. 
d Jarque-Bera normality test.

TABLE 7

Chow’s test with multiple break-points, 1998-2008
 (Null hypothesis: no structural change)

F-statistic 0.367037 Prob. Value F(21,16) 0.9835
Log likelihood ratio statistic 17.30142 Prob. Value Chi-Squared (21) 0.6927
Wald statistic 20.44749 Prob. Value Chi-Squared (21) 0.4931

Source: Author’s estimations on the basis of  quarterly data obtained from the databases of  the National Institute of  Statistics, 
Geography and Information of Mexico (inegi), The Bank of Mexico, the United States Census Bureau and the consumer price index 
published by the United States Bureau of  Labor Statistics, of  the Department of  Labor of  the United States. 
Note: Break-points in the sample: 2000:03, 2003:02 and 2006:01.
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Given the difficulty of identifying the co-integrating 
equations and the weak exogeneity of manufacturing 
exports, a generalized var (gvar) model with 
stationary variables will be estimated. Such a model 
is specified as follows:

 Y Y Y Yt t t p t p t= + + + + +− − −Β Β Β Β0 1 1 2 2 ,..., ,ε  (3)

where Y X W Q ED FDI R CU OPt t t t t t t t t t= [ , , , , , , , , ]∆ ∆ ∆ ∆ ∆ ∆ ∆υ ’

is a 9x1 vector of  variables, B0 is a 9x1 vector of 
intercept terms, and {Bi, i=1, 2,…, p} are 9x9 
coefficient matrices. Moreover, εt stands for a 9x1 
vector of  innovations that behaves according to the 
following assumptions: E(εt)=0  and E(εt εt’)=Λ for 
every t, where  Λ ={σ ij, i, j = 1, 2, …, 9} is a non-
diagonal positive definite matrix, and E(εt εt’)=0 for 
every t and s, t ≠ s , in the set 1, …, T. We can also 
view  as being multivariate normally distributed, 
given the test results shown below.17

Since the covariance matrix of  innovations 
(Λ) is non-diagonal, the elements of  ε t are 
“contemporaneously” correlated. Sims (1980) uses a 
Cholesky decomposition of matrix Λ to orthogonalize 
the var residuals; but the resulting impulse response 
functions and variance decompositions are sensitive to 
the ordering of the equations in the var model. The 
problem lies in the decomposition technique, which 

17  Put briefly, it can be said that εt ~ N9 (0, Λ) and is free from serial 
correlation. In principle, var residuals are uncorrelated across 
time but they are not uncorrelated across equations. 

is recursive rather than structural. This produces an 
asymmetric structure, where a shock to a given variable 
will have a contemporaneous effect on that variable 
and those that follow it in the ordering. The variables 
that lead the hypothetical ordering, in contrast, will 
be affected only through the var lag structure.18 

The generalized impulse-response function 
approach, developed by Pesaran and Shin (1998), does 
not have this drawback and can be used to construct 
an orthogonal set of innovations that is invariant to 
the ordering of the variables in the var model. For 
expositional convenience, a first-order var model is 
posited first: 

 Y Yt t t= + +−Β Β0 1 1 ε  (4)

Next, we need to assume that all the inverse roots 
of the characteristic autoregressive polynomial (in other

words, all the roots of I Li
i

i

P

9
1

0,− =
=
∑Β  where L is the

lag operator) lie within the unit circle, so the stability 
condition is satisfied. Equation (4) can then be rewritten 
as an infinite moving-average representation:

 
Yt

i
t i

i

= + −
=

∞

∑µ εΒ1
0

 (5)

where µ = − −( )I A9 1
1

0Β  stands for the mean of the 
process.

18  Generally, a shock to Yit will have a contemporaneous impact 
on Yjt only if  j ≠ i.

TABLE 8

inverse roots of the autoregressive and moving-average components of the 
estimated regression equation

Inverted autoregressive (ar(1)) root 0.428219
Inverted moving average (ma(1)) root 0.973980

Source: Author’s estimations on the basis of  quarterly data obtained from the databases of  the National Institute of  Statistics, 
Geography and Information of Mexico (inegi), The Bank of Mexico, the United States Census Bureau and the consumer price index 
published by the United States Bureau of  Labor Statistics, of  the Department of  Labor of  the United States. 
Note: All inverse roots lie within the unit circle, so the estimated arma process is stationary and invertible.

VI
multivariate time-series analysis
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According to Pesaran and Shin (1998), an 
impulse-response function can be interpreted as the 
difference between the expected value of a variable 
at time t + n, resulting from a shock that occurred 
at time t, and its expected value at time t + n in the 
absence of such a shock. The expected value is derived 
from the economy’s known history up to time t - 1. 
For instance, assuming that a magnitude- δ shock 
affects the jth equation of vector Yt, then the vector 
of Generalized Impulse Response Functions (girf) 
is given by: 

 

GIRF n E Y

E Y

Y t t n jt t

t n t

( , , ) ( , )

(

δ ε δΩ Ω

Ω
− + −

+ −

= = −1 1

11)
 (6)

where the matrix Ωt-1 represents all available 
information on the economy’s history up to time 
t-1. Combining (6) and (5) it can be inferred that 
GIRF nY t

n( , , ) .δ δΩ Β− =1 1  Under the previously stated 
assumption that the vector of  innovations (εt) is 
multivariate normally distributed, both Pesaran and 
Shin (1998) and Koop et al. (1996) show that:

 E et jt j j j jj j jj( ) ( , ,..., ) 'ε ε δ σ σ σ σ δ σ= = =− −
1 2 9

1 Λ 11δ  (7)

where ej is a hypothetical (9x1) vector of innovations 
with 1 in the jth row and zeros everywhere else. 
Consequently, the unscaled girf  vector is given by:
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Lastly, deriving the scaled girf  vector, denoted

ψ j
G n( ), simply means setting δ σ= jj . That is,

 

ψ
σj
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n
e

( ) =












Β Λ1
 (9)

Note that ψ j
G n( ) measures the effect of a one-

standard-deviation shock to the jth equation. Such 
a shock takes place at time t and affects the expected 
values of vector Y at time t+n, where n= 0, 1, 2, …,.

1. Empirical model

For the purpose of  building an adequate empirical 
model a variety of specifications were tested, not only 
for the data set (the number and choice of  variables 
in the system) but also for the lag structure of  the 
model. The lag length of  a var model is critical 
because the behaviour of the residuals and empirical 
results are sensitive to the order of  the model (in 
other words the number of  lags chosen). Moreover, 
there are complex trade-offs between the number 
of  lags and the dimension of  the var model. Thus, 
after using different lag-length selection criteria 
(and different parameterizations), the conclusion 
was that one lag for each variable in each equation 
allows for adequate dynamic adjustment and efficient 
estimation, since it is the smallest number of  lags 
producing well-behaved residuals. 

By the same token, the trade-off  relationships 
between the data set and the model’s lag structure led 
to the exclusion of wages, fdi and the interest rate. 
The rationale for excluding such variables is twofold: 
firstly, shocks to these three variables do not produce 
statistically significant impulse-response functions; and 
secondly, their inclusion generates serial correlation 
and departures from normality in the var residuals, 
which could not be solved through alternative lag 
structures and/or the use of dummy variables. In this 
perspective, the final specification is a six-variable 
var model: Y X Q ED CU OPt t t t t t t= [ , , , , , ]’.∆ ∆ ∆ ∆ ∆ ∆υ
The var parameter estimates are shown in appendix 3.

2. Testing for model adequacy 

As we shall see, a one-lag var model with the previous 
specification (or set of  variables) eliminates serial 
correlation, heteroscedasticity and departures from 
normality in the var residuals. It will also be shown 
that this particular specification satisfies the stability 
condition. Table 9 shows the results of the multivariate 
serial correlation lm tests. The lm statistics and their 
corresponding p-values suggest the absence of serial 
correlation up to lag order five.19 

Moreover, the multivariate version of the White 
heteroscedasticity test indicates that the null hypothesis 
of homoscedasticity cannot be rejected in any of the 
cases, at either the 5% or the 10% significance levels. 
See table 10 for further details.

19  We also estimated the matrix of pair-wise cross-correlograms 
(with two-standard error bounds) for the VAR residuals, which are 
broadly consistent with the absence of autocorrelation. 
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TABLE 9

multivariate serial correlation lm Tests, 1998-2008
(Null hypothesis: there is no serial correlation at lag order (p))

Lag order (p) lm-Statistics Prob.

1  34.55223  0.5375
2  46.14492  0.1198
3  34.80235  0.5255
4  30.63705  0.7213
5  38.66307  0.3503

Source: Author’s estimations on the basis of  quarterly data obtained from the databases of  the National Institute of  Statistics, 
Geography and Information of Mexico (inegi), The Bank of Mexico, the United States Census Bureau and the consumer price index 
published by the United States Bureau of  Labor Statistics, of  the Department of  Labor of  the United States. 
Note: Probabilities from the Chi-Squared distribution with 49 degrees of  freedom.

lm: Lagrange multiplier.

TABLE 10 

white heteroscedasticity tests for vAr residuals, 1998-2008
(Null hypothesis: homoscedasticity)

Joint test

Chi-Squared statistic ( χ2) Degrees of  freedom Prob.

270.2510 252  0.2051

Individual components

Dependent R-squared F(12,31) Prob. Chi-sq(12) Prob.
res1*res1  0.240216  0.816754  0.6323  10.56949  0.5661
res2*res2  0.255522  0.886659  0.5688  11.24296  0.5082
res3*res3  0.320257  1.217121  0.3155  14.09129  0.2949
res4*res4  0.367625  1.501792  0.1763  16.17548  0.1833
res5*res5  0.386347  1.626431  0.1351  16.99928  0.1496
res6*res6  0.346877  1.372021  0.2312  15.26259  0.2274
res2*res1  0.176493  0.553658  0.8613  7.765701  0.8032
res3*res1  0.255840  0.888144  0.5675  11.25697  0.5070
res3*res2  0.163653  0.505496  0.8951  7.200735  0.8441
res4*res1  0.349548  1.388266  0.2236  15.38013  0.2213
res4*res2  0.375232  1.551532  0.1587  16.51019  0.1690
res4*res3  0.233105  0.785227  0.6613  10.25661  0.5935
res5*res1  0.340077  1.331262  0.2512  14.96337  0.2434
res5*res2  0.336725  1.311480  0.2615  14.81589  0.2517
res5*res3  0.181716  0.573681  0.8462  7.995512  0.7855
res5*res4  0.386454  1.627160  0.1349  17.00396  0.1494

Source: Author’s estimations on the basis of  quarterly data obtained from the databases of  the National Institute of  Statistics, 
Geography and Information of Mexico (inegi), The Bank of Mexico, the United States Census Bureau and the consumer price index 
published by the United States Bureau of  Labor Statistics, of  the Department of  Labor of  the United States. 
Note: The test was performed with levels and squares only (no cross terms were included).

Res: residuals.
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Table 11 shows the outcome of the multivariate 
normality tests. The Jarque-Bera statistics and related 
probability values indicate that, by and large, var 
residuals follow a multivariate normal distribution.

To show that the model satisfies the stability 
condition, the “inverse roots” of the characteristic 
autoregressive polynomial were calculated. As reported 
in table 12, all such roots have an absolute value 
(modulus) of less than 1 and lie within the unit circle, 
meaning that the “overall” model is stable and hence 
stationary. In conclusion, the estimated var model 
is adequate, since the residuals are well-behaved and 
the lag structure is stable. 

3. Generalized impulse-response functions

In this subsection a set of  twelve-month impulse-
response functions with 95% confidence intervals 
are presented, which depict the dynamic response of 
manufacturing exports to innovations in the different 
system variables. Each innovation (or shock) should be 
understood here as a one-standard-deviation increase 
in the variable in question, which is unexpected and 
transitory since it lasts for one period only. Moreover, 
the responses are generalized in that they do not depend 
on the var orderings, and the confidence bands are 
useful for establishing statistical significance. In other 

words, the impulse-response function is statistically 
significant at the 5% level only in the period for which 
the confidence interval excludes the value zero (see 
figure 1). 

As shown in figure 1, a positive labour-productivity 
shock raises manufacturing exports upon impact, 
but the effect fades around the second month. In 
contrast, a real depreciation of the domestic currency 

TABLE 11

Normality tests for var residuals, 1998-2008
(Null hypothesis: residuals follow a multivariate normal distribution)

Joint test

Jarque-Bera statistic Degrees of  freedom Prob.

 12.11528 12  0.4365

Individual components

Component Jarque-Bera Statistic Degrees of  freedom Prob.

∆Xt  0.145183 2  0.9300
∆υt  2.580443 2  0.2752
∆Qt  2.407762 2  0.3000

∆EDt  1.878920 2  0.3908
∆CUt  0.954520 2  0.6205
∆OPt  4.148453 2  0.1257

Source: Author’s estimations on the basis of  quarterly data obtained from the databases of  the National Institute of  Statistics, 
Geography and Information of Mexico (inegi), The Bank of Mexico, the United States Census Bureau and the consumer price index 
published by the United States Bureau of  Labor Statistics, of  the Department of  Labor of  the United States. 
H. Lütkepohl, New Introduction to Multiple Time Series Analysis, Nueva York, Springer-Verlag, 2006.
Note: The Cholesky Orthogonalization method was used (Lütkepohl, 2006: 174-181).

TABLE 12

Stability condition test, 1998-2008
(Inverse roots of characteristic autoregressive 
polynomial)

Root Modulus

0.788565 0.788565
0.364357 0.364357
-0.263775 - 0.217130i 0.341647
-0.263775 + 0.217130i 0.341647
0.153255 0.153255
0.000574 0.000574

Source: Author’s estimations on the basis of  quarterly data 
obtained from the databases of the National Institute of Statistics, 
Geography and Information of  Mexico (inegi), The Bank of 
Mexico, the United States Census Bureau and the consumer price 
index published by the United States Bureau of Labor Statistics, 
of the Department of Labor of the United States. 
Note: All inverse roots have an absolute value (modulus) < 1, 
so the stability condition is fulfilled.
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reduces the volume of exports, although this effect 
does not persist over time. As the reader may recall, 
these two findings are consistent with the univariate 
time-series results reported in table 5. As noted 
above, real exchange-rate depreciation affects exports 
through both demand- and supply-side channels. On 
the demand side it makes exports cheaper in terms of 
foreign currency, thereby strengthening international 
competitiveness; but, on the supply side, it raises the 
local-currency cost of imported capital goods and 
intermediate inputs, which inevitably undermines 
international competitiveness. Following this line 
of  reasoning, the empirical evidence suggests that 
the net effect of a real depreciation on international 

competitiveness and exports is negative, at least in 
the short term. 

External-demand shocks boost manufacturing 
exports, although the positive effect dissipates around 
the second month. Lastly, capacity-utilization shocks 
increase rather than reduce exports, which is consistent 
with the self-selection hypothesis in the sense that 
manufacturing firms make a conscious effort to sell 
in foreign markets.20 

20  In contrast, a rise in capacity utilization resulting from higher-
than-expected domestic demand would be consistent with a 
declining trend in exports. 

FIGURE 1

dynamic response of manufacturing exports 
to shocks with 95% confidence intervals

Source: Author’s estimations on the basis of  quarterly data obtained from the databases of  the National Institute of  Statistics, 
Geography and Information of Mexico (inegi), The Bank of Mexico, the United States Census Bureau and the consumer price index 
published by the United States Bureau of  Labor Statistics, of  the Department of  Labor of  the United States. 
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The estimation results consistently indicate that 
manufacturing exports respond positively not only 
to external demand but also to labour productivity. 
According to the elasticities obtained from the estimated 
structural arima model, labour productivity has 
a larger impact on exports than external demand. 
Nonetheless, the impulse-response functions resulting 
from the gvar model suggest that external demand 
is slightly more influential than worker productivity. 
In any event, labour productivity seems to be one 
of the key determinants of manufacturing exports; 
so a relevant economic-policy implication is that an 
external demand contraction (brought about by an 
international recession) could, to some extent, be 
offset by increasing worker productivity. 

In this context, Mexico needs to develop a 
comprehensive, coherent and cost-effective policy 
package to enhance labour productivity in the 
manufacturing sector. This package should encompass 
temporary training programmes to develop certain skills 
at critical junctures (especially among the unemployed, 
to enable them to meet employers’ demands in difficult 
times), along with continuous training programmes 
aimed at career advancement. 

There are many empirical results showing that 
appropriate job-related training and quality formal 
schooling can yield significant productivity gains.21 
Generally speaking, education provides knowledge, 
skills and abilities that are useful in terms of raising 
wages, output per worker, and output per labour-
hour. Notwithstanding the importance of education 
for coping with knowledge-based competition in the 
global marketplace, employment-related training 
courses are more likely to be successful as a short-term 
countercyclical measure in an international economic 
slowdown.22 In other words, without diverting resources 
from longer-term human capital development through 

21  Authors such as Bartel (1992), Mincer (1994), Black and Lynch 
(1996), Dearden et al. (2005), Mungaray and Ramírez (2007), and 
Padilla and Juárez (2006) reach this conclusion on the basis of 
different productivity measures. 
22  According to Maglen (1995), training is more specific and more 
contemporaneously correlated with work-place performance, whereas 
education is more general and is usually imparted before (often long 
before) the individual in question joins the labour market. 

the formal education system, the Government could 
(in conjunction with other initiatives) intensify efforts 
through a wide range of  training programmes to 
counterbalance lower-than-expected external demand 
for Mexican manufactures. 

In this regard, it is essential to properly identify 
and categorize specific training needs, not only in 
the Mexican manufacturing sector as a whole but in 
every subsector and industry group. The underlying 
principle is that the content of training (which needs 
to target the correct knowledge, skills and abilities on 
a case-by-case basis) may prove to be as important 
as the amount of training provided to the workforce. 
Moreover, as employers’ demands evolve along with 
technological change and innovation, an accurate 
follow-up system needs to be set up to gather precise 
information on new training requirements and future 
labour-market trends. Complementary research is 
needed to assess the effects of  different types of 
training on workers’ productivity: on-the-job/off-
the-job, workshops, courses, training plans, and so 
forth. Black and Lynch (1996), for example, argue 
that off-the-job training may have a larger impact on 
productivity than on-the-job training, since workers 
who are trained outside the factory may be receiving 
more advanced skills. In short, a research endeavour 
of this sort could yield valuable insights into the right 
mix of policy instruments to cope with sudden slumps 
in external demand, thereby making labour-market 
policies more appropriate and effective. 

More thorough knowledge of training-related 
productivity gains may also identify a framework for 
setting and attaining longer-term programmatic targets, 
in a joint effort involving all relevant stakeholders, 
including workers, employers, public- and private-
sector training providers, sector bodies, and the like. 
As a final comment, even though short- and long-
term labour-market policies should be designed and 
implemented in an integrated way, the econometric 
work and findings described in this paper basically 
relate to short-run policy-making. 

Another critical issue concerns the adverse effects 
of real exchange-rate depreciation on manufacturing 
exports. As noted above, this evidence is consistent 
with the view that exchange-rate movements influence 
not only the demand side but also the supply side. In 

VII
implications for economic policy 
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capacity and efficiency in the import-substituting 
sector, with a view to reducing the import content of 
manufactured goods. Moreover, to raise the domestic 
content of manufactures, additional and more efficient 
production chains need to be formed and consolidated 
—between large manufacturing exporters and small 
and medium-sized local businesses.

such circumstances, the negative impact on exports of 
real currency-depreciation reflects the heavy reliance 
of manufacturing firms on foreign suppliers, mainly of 
intermediate inputs for which the local-currency cost 
rises as the Mexican peso weakens against the dollar. 
A well-known policy recommendation, which has 
had limited success thus far, is to improve productive 

VIII 
Conclusions

This article has evaluated various determinants 
of  Mexican manufacturing exports using two 
complementary econometric approaches: (i) the 
univariate time series approach, which makes it 
possible to estimate elasticities; and (ii) the generalized 
var approach, which provides a fully dynamic 
perspective by estimating impulse-response functions. 
Model adequacy was ensured in both cases through 
specification, residual and stability tests. The testing 
tools used varied according to the nature of  each 
econometric modelling method. 

As some of the findings are robust to changes in the 
econometric methodology used, two solid conclusions 
can be reached. Firstly, manufacturing exports are 
positively related to labour productivity and external 
demand. Secondly, real exchange-rate depreciation 
reduces rather than increases manufacturing exports, 
at least in the short term. This evidence is consistent 
with the notion that the Mexican economy is highly 
dependent on imported capital and intermediate goods. 
Consequently, real currency depreciation generates not 
only demand-side but also strong supply-side effects. 
On the demand side, it makes manufacturing exports 
cheaper in terms of foreign currency, and therefore 
strengthens international competitiveness. On the 
supply side, however, it raises the local-currency cost 

of imported intermediate inputs, thereby weakening 
international competitiveness. The empirical results 
show that the negative (supply-side) effects tend to 
dominate in the short run. 

It is worth recalling that manufacturing exports 
display a positive relationship with occupied personnel 
under the univariate analysis, and with capacity 
utilization under the multivariate analysis. This was 
found to be consistent with the self-selection hypothesis 
in the sense that firms make a conscious effort to sell 
in foreign markets. Since a firm’s desire to export 
determines many investment and production decisions, 
higher capacity utilization may lead to an increase 
(rather than a decrease) in manufacturing exports.

Two important economic policy implications 
can be drawn from this study. Firstly, real exchange-
rate depreciation may worsen rather than improve 
export performance in the short term. Secondly, a 
comprehensive and coherent package to enhance 
labour productivity could significantly increase 
manufacturing exports. Moreover, the adverse effects 
of  an international recession on Mexican exports 
could, to some degree, be offset by raising worker 
productivity. Thus, in the face of a recession in the 
United States it might be advantageous for Mexico 
to invest more in training and education.
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APPENDIX 1

TABLE A1

Description of data sources and measurement units

Statistical Series Source

Manufacturing exports quantity Index of  (X). National Institute of  Statistics, Geography and Informatics of 
Mexico (inegi).

Manufacturing industry labour productivity index (υ). inegi.

Real effective exchange rate index (Q) Banco de México.

External demand for Mexican manufacturing exports (ed), 
measured by a quantity index of  total U.S. manufacturing 
imports.

United States Census Bureau.

Real foreign direct investment (fdi). Ministry of  the Economy. The price index used as a deflator 
was the Consumer Price Index published by the United States 
Bureau of  Labor Statistics.

Cost of  domestic credit, as measured by the weighted average 
of  real interest rates on commercial paper (R).

inegi.

Percentage capacity utilization in manufacturing industry 
(CU).

inegi.

Index of  occupied personnel in manufacturing industry (OP). inegi.

Source: Prepared by the author.
Notes: 
1. Time interval: January 1998-December 2008. 
2. Frequency: Quarterly.
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TABLE A2

Matrix of estimated adjustment coefficients 
(The α matrix)

Equation ect1t-1 ect2t-1

∆Xt

0.071304
(0.23407)
[0.30462]

-0.313378
(0.97010)

[-0.01840]

∆υt

0.306825***
(0.06186)
[4.95999]

-1.275998***
(0.25639)

[-4.99358]

∆Wt

0.248226
(0.20551)
[1.20785]

-1.01029
(0.85173)

[-1.16447]

∆Qt

-0.503782
(0.35069)

[-2.60101]**

2.097696
(1.45342)
[1.44328]

∆EDt

-0.236342
(0.19946)

[-0.92653]

0.965415
(0.82666)
[1.16785]

∆CUt

-1.010744
(4.77390)

[-0.32095]

2.609343
(19.7853)

[0.13188]

∆OPt

0.017312
(0.03268)
[0.52974]

-0.068394
(0.13544)

[-0.50498]

Source: Author’s estimations on the basis of  quarterly data obtained from the databases of  the National Institute of  Statistics, 
Geography and Information of Mexico (inegi), The Bank of Mexico, the United States Census Bureau and the consumer price index 
published by the United States Bureau of  Labor Statistics, of  the Department of  Labor of  the United States. 
Notes: Standard errors in ( ) and t-statistics in [ ].
Asterisks *, ** and *** denote significance at the 10%, 5% and 1% levels, respectively.
The results shown in table A2 indicate that none of  the adjustment parameters is statistically significant in the export equation (∆Xt), 
which is why manufacturing exports were found to be weakly exogenous with respect to the α matrix. 

APPENDIX 2

A vec model is a var model that is restricted to account for 
one or more co-integrating relations. Equation (3) can thus be 
re-parameterized to express the following vec model:

 

∆ Β Π Γ ∆

Γ ∆ Γ ∆

Yt Yt Yt

Yt p Y

= + − + − +

− + + −

0 1 1 1

2 2 1,..., ( ) tt p t− − +( )1 ε  (10)

where Π Β=
=
∑ −ii

p
I

1
 and Γ Βi j

j i

p
= −

= +
∑

1
. The fourth implication

of the Granger Representation Theorem (Engle and Granger, 
1987) establishes that if a k-dimensional vector of I(1) variables 
involves one or more co-integrating relations, then a vec 
model exists that can be correctly represented by the above 
equation. Formally, if the variables in vector Yt are I(1) and 

the rank of the coefficient matrix Π (denoted r) is small (that 
is, if r<k), then it can be shown that k x r matrices α and β 
(both with rank r) exist, such that (i) Π = αβ’ and (ii) β’Yt-1 
is a stationary system. Similarly, since each column of β is 
a co-integrating vector, it can be stated that β’Yt-1 contains 
the r long-run equilibrium relations among the k variables. 
Such long-run relations in β’Yt-1 are expressed in the form 
of error-correction terms (ect). The matrix α, on the other 
hand, contains the adjustment or short-run coefficients of the 
vec model, the values of which determine the speed at which 
equilibrium is restored following a disturbance. The purpose of 
capturing the short-run dynamics is also served by coefficient 
matrices Γ1, Γ2, …, Γ(p-1).

In this context, if we assume that β’Yt-1 contains two co-
integrating relations (denoted ect1t-1 and ect2t-1, respectively), 
as the largest-eigenvalue tests suggest, then the resulting matrix 
of estimated adjustment coefficients is the following:
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APPENDIX 3

TABLE A3

Parameter estimates for the final var model specification

∆Xt ∆υt ∆Qt ∆EDt ∆CUt ∆OPt

∆Xt-1

0.188165
(0.22829)
[ 0.82422]

0.044354
(0.08525)
[ 0.52026]

-0.203017
(0.37362)

[-0.54338]

0.251443
(0.20776)
[ 1.21028]

2.977106
(6.74198)
[ 0.44158]

0.053435
(0.03536)
[ 1.51128]

∆υt-1

0.807990
(0.53519)
[ 1.50973]

-0.019072
(0.19986)

[-0.09543]

1.035099
(0.87588)
[ 1.18178]

1.476432
(0.48704)
[ 3.03144]

31.52161
(15.8052)
[ 1.99439]

0.040187
(0.08289)
[ 0.48484]

∆Qt-1

-0.044268
(0.12766)

[-0.34678]

-0.000724
(0.04767)

[-0.01519]

0.058313
(0.20892)
[ 0.27912]

0.032161
(0.11617)
[ 0.27684]

2.393695
(3.76994)
[ 0.63494]

-0.027179
(0.01977)

[-1.37470]

∆EDt-1

0.114752
(0.22154)
[ 0.51797]

0.015873
(0.08273)
[ 0.19186]

0.366712
(0.36257)
[ 1.01143]

0.137367
(0.20161)
[ 0.68135]

2.527265
(6.54251)
[ 0.38628]

0.018223
(0.03431)
[ 0.53110]

∆CUt-1

-0.009063
(0.00671)

[-1.35024]

0.001414
(0.00251)
[ 0.56414]

-0.003511
(0.01099)

[-0.31962]

-0.001987
(0.00611)

[-0.32534]

-0.305305
(0.19823)

[-1.54018]

-0.000396
(0.00104)

[-0.38058]

∆OPt-1

1.209608
(0.80273)
[ 1.50687]

-0.230256
(0.29977)

[-0.76810]

-1.264143
(1.31373)

[-0.96226]

0.329078
(0.73051)
[ 0.45048]

1.342715
(23.7061)
[ 0.05664]

0.640945
(0.12432)
[ 5.15549]

C
0.005182

(0.00909)
[ 0.57002]

0.005044
(0.00340)
[ 1.48552]

-0.019301
(0.01488)

[-1.29715]

0.005365
(0.00827)
[ 0.64842]

-0.262657
(0.26850)

[-0.97824]

-0.003210
(0.00141)

[-2.27948]

R2 0.254138 0.049825 0.092319 0.373294 0.157935 0.672209

Adjusted R2 0.118527 -0.122934 -0.072714 0.259347 0.004833 0.612611

Source: Author’s estimations on the basis of  quarterly data obtained from the databases of  the National Institute of  Statistics, 
Geography and Information of Mexico (inegi), The Bank of Mexico, the United States Census Bureau and the consumer price index 
published by the United States Bureau of  Labor Statistics, of  the Department of  Labor of  the United States. 
Note: Standard errors in ( ) and t-statistics in [ ].

(Original: English)
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