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The redistributive potential of taxation  
in Latin America 

Michael Hanni, Ricardo Martner and Andrea Podestá

ABSTRACT	 This study uses internationally comparable methodologies to analyse the distributional 
impact of income tax and public transfers in 17 countries of Latin America. The results 
indicate that fiscal policy plays a limited role in improving the distribution of disposable 
income; the Gini coefficient decreased by barely three percentage points after direct fiscal 
action. On average, 61% of this reduction was due to public cash transfers and the rest 
to direct taxes, reflecting the pressing need for personal income tax to be strengthened. 
Analysis of household surveys gives an indication of the potential effects of tax reforms 
aimed at increasing the average effective tax rate of the top income decile. Allocating this 
additional revenue to targeted transfers would produce significant results. Consequently, 
tax reforms must be evaluated bearing in mind how those resources are used.
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Even though inequality in Latin American countries is an 
incontrovertible fact, public policies, particularly fiscal 
policies, have not had sufficient impetus to tackle the 
issue. eclac (2008) has found that social spending has 
a considerable impact on the lowest income groups, but 
not on inequality measurements. Reduction in inequality 
over the past decade has mainly been the result of a 
better distribution of labour income, with a much lesser 
redistributive role being played by the State.

Despite methodological difficulties and reliability 
issues with available data, the impact of fiscal policy 
has been studied for at least three decades in the region 
(see Gómez Sabaini and Morán, 2013). During the first 
decade of the twenty-first century, a series of studies 
were carried out on the impact of fiscal policy on 
Central American, Andean and other South American 
countries.1 The results showed that value added tax 
(vat) had a modest redistributive, although regressive, 
effect, and that personal income tax was highly 
progressive, but had a very moderate redistributive 
effect, particularly when compared to the redistributive 
capacity of public social spending. It was thus concluded 
that fiscal policy overall was not playing a strong role  
in redistribution.

More recently, several papers have been published 
that examine the impact of spending and taxes on 
inequality and poverty in seven countries in the 
region: Argentina, Brazil, Mexico, Paraguay, Peru, 

  This paper is a summary of the first report on the draft eclac/
International and Ibero-American Foundation for Administration and 
Public Policies (fiiapp) service contract as part of the eurosocial ii 
programme, component IV: “Recent tax and public spending reforms 
in Latin America: distributory effects”. The authors wish to thank 
Rodrigo Astorga and Ivonne González, as well as Xavier Mancero 
for his continued support in the analysis of household surveys, and 
Juan Pablo Jiménez, Michel Jorratt and an anonymous referee for 
their comments and suggestions. 
1  These studies include the following countries: Plurinational State 
of Bolivia, Colombia, Ecuador, Peru and the Bolivarian Republic of 
Venezuela; Costa Rica, Dominican Republic, El Salvador, Guatemala, 
Honduras, Nicaragua and Panama; and Brazil, Chile, Paraguay and 
Uruguay. See the Inter-American Development Bank (idb) Fiscal 
Equity Series: Barreix, Roca and Villela (2006); Barreix, Bes and 
Roca (2009), and Jorratt (2010).

Plurinational State of Bolivia and Uruguay.2 These studies 
consider the effects of direct and indirect taxes, indirect 
subsidies and transfers in cash and in kind, based on  
household surveys.

As part of a project undertaken by the United Nations 
Development Programme (undp) and the Canadian 
International Development Research Centre (idrc), 
microsimulation models were developed (with and without 
behavioural changes) for five Latin American countries 
(Brazil, Chile, Guatemala, Mexico and Uruguay) with 
the aim of studying the impact of changes in direct and 
indirect taxes and social benefits on income distribution 
and poverty (Urzúa, 2012).

Similarly, the Organization for Economic Cooperation 
and Development (oecd) has published a series of studies 
on its member States. Joumard, Pisu and Bloch (2012) 
state that the redistributive impact of taxes and transfers 
depends on their size, mix and the progressivity of each 
component, and found that taxes and cash transfers 
reduced income inequality, as measured by the Gini index, 
by about 25% on average in oecd member countries 
towards 2010. In those countries, direct transfers reduce 
income dispersion more than taxes: three quarters of 
the reduction in inequality between market income and 
disposable income are due to transfers, the rest to taxes. 
Moreover, countries with a more unequal distribution 
of market income tend to redistribute more. 

Against this backdrop, the first objective of this study 
is to calculate the impact of income tax and public cash 
transfers on the distribution of disposable income for 
a diverse group of 17 Latin American countries, using 
methodologies to obtain internationally comparable 
measurements. A second objective is to simulate the 
possible effects of potential reforms of tax systems, 
in order to demonstrate that tax instruments —and in 
particular that putting the resulting increase in revenue 
to good use— can have a significant impact on the 
distribution of disposable income.

This document has seven parts. Part II briefly 
describes the methodology used to measure the impact 
of fiscal policy. The results for both public cash transfers 

2  See Lustig, Pessino and Scott (2013), and Higgins and others (2013).

I
Introduction
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II
Measuring the impact of fiscal action 

As in other studies available in the region, the methodology 
used consisted of applying a standard incidence analysis 
to determine how progressive or regressive the fiscal 
policy is and its effect on income redistribution. This 
type of static analysis does not take into account 
behavioural (for example, in the labour supply or in 
taxpayers’ evasion or avoidance strategies) or life-cycle 
or general equilibrium effects. Therefore, it does not 
consider the reaction functions of economic agents 
with regard to the introduction or modification of taxes  
and transfers.

Broadly speaking, these types of studies compare 
income distribution before and after the payment of 
taxes or public transfers, or both, and thus determine 
whether tax systems, transfers and fiscal policy overall 
are fulfilling their redistributive roles.

The data used was taken from the most recent 
survey of household income and expenditure available 
for each country. However, it is well known that income 
data from household surveys are often underestimated 
owing to various factors, including the failure to capture 
the incomes of top earners, item or unit non-response 
and underreporting of income (particularly at the top 
end of the income distribution scale).

In general, given that underreporting and non-
response is a common issue in household surveys, 
the income data have been adjusted by the Statistics 
and Economic Projections Division of eclac. Thus, 
in adjusting for non-response bias, each individual 
is imputed the average income declared by similar 
individuals; while underreporting of income is adjusted 
by multiplying income from each source by a factor 
equal to the discrepancy with the per capita income 
figure indicated in the national accounts.3 This procedure 
increases average income figures and generally alters 

3  For more details see the pioneering work of Altimir (1987).

their distribution too. In particular, it tends to yield 
higher values for inequality, chiefly owing to the fact 
that the capital income gap is imputed exclusively to 
the wealthiest quintile (eclac, 2012c).4

However, the adjustment for underreporting is not 
without its drawbacks and the availability and quality 
of data from national accounts varies depending on the 
country and period being studied. Countries also change 
their national accounts methodologies from time to 
time, changing either the base year of the series or the 
compilation methods. While these changes, which differ 
from country to country, undoubtedly improve the system 
of national accounts, they also affect household income 
and expenditure estimates to the extent that they alter 
some data sources, coverage of concepts and weightings 
between economic sectors and activities. Moreover, 
each new methodological approach is not just a simple 
rearrangement of the previous methodology; rather it 
modifies the treatment of certain items, incorporates 
new categories and eliminates old ones (eclac, 2012a).5

It is important to clarify some aspects of the 
methodology. The unit of analysis is the household and 
the well-being indicator is per capita income equivalent. 
The definition of income is that proposed by oecd (2008) 
so that the results are comparable across countries. 
Certain assumptions have been made with regard to 
the payment of taxes, since it is assumed that personal 
income tax is paid by the individual liable for the tax 
and that workers bear social security contributions in 
full, even if taxes are paid only in the formal sectors of 
the economy.

4  It was not possible to adjust for the underreporting of income in 
the following countries: Colombia, El Salvador, Honduras, Nicaragua 
and Uruguay.
5  eclac is currently in the process of reviewing the income adjustment 
methodology for national accounts in order to make it more consistent and 
to improve the comparability of results across countries and over time.

and personal income tax are then analysed in part III. Part 
IV examines the redistributive effects of direct transfers 
disaggregated by population group. Part V assesses 
the progressivity and redistributive effects of personal 

income tax on disposable income. Part VI simulates and 
evaluates the effects of certain changes on this type of 
tax. Lastly, part VII reflects upon the reforms needed 
to improve fiscal action overall.
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BOX 1
Progressivity and redistribution indicators

Income tax progressivity is determined on the basis of the tax payment share of each decile, the progression 
of average rates of tax and the Kakwani index.

The progression of average rates of tax indicates the amount of tax paid by each decile, expressed 
as a percentage of their income (effective tax rate). A tax is progressive when a higher income means 
that a greater proportion is paid in tax. 

The Kakwani index compares the pre-tax Lorenz curve for income with the concentration curve 
for that tax, i.e.:

K = quasi-Gini (tax) - Gini (pre-tax income)

If K is greater (less) than zero, the tax is progressive (regressive) and inequality decreases (increases).
The Reynolds-Smolensky index is an indicator of the redistributive capacity of the tax:

RS = Gini (pre-tax income) - Gini (post-tax income)

If RS is greater (less) than zero, it indicates that the tax has helped to reduce (increase) inequality.
The Atkinson-Plotnick index is used to measure the reranking effect, i.e., to assess whether 

individuals’ pre-tax and post-tax rankings are the same:

A - P = G(Y) - CX(Y)

where G(Y) is the Gini coefficient of post-tax income and CX(Y) is the Gini coefficient of post-tax income, 
but with individuals ranked according to pre-tax income. If the index is zero, it means that they were not 
reranked and if it is 1, the ranking has been completely inverted.

Source: Prepared by the authors.

III
Results for 17 Latin American countries 

It is important to start the analysis by considering a 
hallmark of inequality in the region: the large proportion 
of total income that goes to the top decile, or the 
wealthiest 10% of households (see figure 1). On average, 
this group receives 32% of total income, although in 
Brazil, Chile, Guatemala, Honduras and Paraguay the 
figure is 10 percentage points higher than that, while in 
the Bolivarian Republic of Venezuela and Uruguay it is  
10 percentage points lower.

There follows an analysis of the effects of personal 
income tax, social security contributions and public cash 
transfers on distributive equity. The results of the impact 
analysis are presented separately for public pensions 
and other public cash transfers, while the next section 

examines the redistributive effects of fiscal policy for 
people of working age and of retirement age.

The study considers 17 Latin American countries 
around 2011 and compares the results with oecd countries 
and, in particular, with the average for 15 European 
Union countries.

In addition, since personal income tax is an area in 
which the countries of the region are particularly weak, 
its impact on income distribution is analysed separately.

The results suggest that fiscal policy benefits lower 
income groups, mainly through public pensions and 
other direct cash transfers, since the effect resulting 
from income tax and social security contributions is 
more limited (see table 1 and figure 2).
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TABLE 1

Latin America (17 countries): Gini coefficients before and after  
taxes and public transfers, around 2011

Country
Market income 

(A)

Gross income  
with pensions only (B) 

(B = A + public pensions)

Gross income (C) 
(C = B + public  
cash transfers)

Disposable income  
in cash (D) 

(D = C - pit - ssc)

Argentina 0.536 0.490 0.484 0.469
Bolivia (Plurinational State of) 0.502 0.493 0.491 0.487
Brazil 0.573 0.528 0.518 0.502
Chile 0.546 0.526 0.510 0.499
Colombia 0.531 0.537 0.531 0.520
Costa Rica 0.528 0.510 0.503 0.491
Dominican Republic 0.560 0.555 0.551 0.545
Ecuador 0.481 0.467 0.461 0.453
El Salvador 0.442 0.445 0.443 0.430
Hondurasa 0.551 … … 0.546
Mexico 0.496 0.494 0.484 0.460
Nicaragua 0.465 0.464 0.465 0.452
Panama 0.546 0.524 0.519 0.504
Paraguayb 0.523 0.524 0.523 0.520
Peru 0.487 0.485 0.482 0.461
Uruguay 0.449 0.411 0.400 0.381
Venezuela (Bolivarian Republic of) 0.393 0.384 0.384 0.379

Source: Prepared by the authors, on the basis of household surveys.

Note: pit: Personal income tax; ssc: Social security contributions.
a	 No information was obtained on the pensions and subsidies variables in the Honduras household survey, so their effect on the Gini coefficient 

could not be calculated.
b	 A simulation was used to calculate income tax in Paraguay based on the tax currently applicable.

FIGURE 1

Latin America (18 countries): income share by decile grouping, around 2012 a
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Source: Economic Commission for Latin America and the Caribbean (eclac), Social Panorama of Latin America 2013 (LC/G.2580), 
Santiago, 2013. United Nations publication, Sales No. E.14.II.G.6.
a	 Data refer to 2012, except those for Chile, Panama, Paraguay and Plurinational State of Bolivia (2011), Honduras (2010), Nicaragua (2009) 

and Guatemala (2006).
b	 Urban areas.
c	 Simple average.
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As expected, the effectiveness of fiscal policy in 
reducing inequality varies from country to country. 
Argentina, Brazil and Uruguay stand out with personal 
income tax, social security contributions and public 
cash transfers (including pensions) together reducing 
inequality (as measured by the Gini coefficient) by 
around 13% on average.

Fiscal policy also reduced inequality by more than the 
regional average in Chile, Costa Rica, Mexico and Panama, 
primarily as a result of transfers and direct subsidies, 
such as the Oportunidades programme in Mexico, Chile 
Solidario (Solidarity Chile), Avancemos in Costa Rica or 
the Opportunities Network in Panama. An equalizing effect 
was also achieved by public pension programmes in Chile,  
Costa Rica and Panama, and by direct taxation in Mexico.

At the other end of the scale are Colombia and 
Paraguay, where public cash transfers and direct taxes 
have had only a small impact on income distribution, 

FIGURE 2

Latin America (17 countries), oecd and 15 European Union countries: inequality  
of market income, gross income and disposable income, around 2011
(Gini coefficients)
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Source: Prepared by the authors, on the basis of household surveys for Latin America and oecd.Stat.

Note: pit: Personal income tax; ssc: Social security contributions.
The figure for the Organization for Economic Cooperation and Development (oecd) is the average of 30 countries (excluding Chile  
and Mexico).
eu-15: 15 European Union countries.
oecd: Organization for Economic Cooperation and Development.
lac: Latin America and the Caribbean.
bra: Brazil; dom: Dominican Republic; chl: Chile; pan: Panama; arg: Argentina; col: Colombia; cri: Costa Rica; pry: Paraguay; bol: 
Plurinational State of Bolivia; mex: Mexico; per: Peru; ecu: Ecuador; nic: Nicaragua; ury: Uruguay; slv: El Salvador; ven: Bolivarian 
Republic of Venezuela.

since the Gini index decreases by less than 2% after 
fiscal action. These countries are also among those 
with the greatest market income inequality and those in 
which, accordingly, fiscal policy should in fact be more 
redistributive. Conversely, oecd countries with a more 
unequal market income distribution tend to redistribute 
more (Joumard, Pisu and Bloch, 2012). Brazil, Chile 
and Argentina have high pre-fiscal inequality, which 
is partly corrected through public pensions, transfer 
programmes and direct taxes.

Regardless of the differences between countries, 
in all cases public cash transfers (such as conditional 
transfer schemes and others) and personal income tax 
reduce income distribution inequality to varying degrees 
(see figure 3). In general, public pension systems also 
contribute to a more equal distribution, except in three 
countries where pensions increase inequality (Colombia, 
El Salvador and Paraguay). 



13C E P A L  R E V I E W  1 1 6  •  A U G U S T  2 0 1 5

THE REDISTRIBUTIVE POTENTIAL OF TAXATION IN LATIN AMERICA  •  MICHAEL HANNI, RICARDO MARTNER AND ANDREA PODESTÁ

FIGURE 3

Latin America (17 countries): inequality reduction,  
by fiscal policy instrument, around 2011
(Percentage points of the Gini coefficient)
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Note: pit: Personal income tax; ssc: Social security contributions.
lac: Latin America and the Caribbean.
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On average, public cash transfers (including 
pensions) are responsible for 61% of the reduction in 
the Gini coefficient of market income and the rest of the 
decrease is the effect of income tax and the payment of 
social security contributions. This finding —that public 
transfers play a greater redistributive role than direct 
taxes— is consistent with those of other regional studies.

One advantage of the methodology used for these 
estimates is that it follows the oecd approach for 
the different definitions of income, which allows for 
comparison between the two groups of countries. Figure 
2 illustrates the large difference in the role fiscal policy 
plays in reducing income inequality. The Gini coefficient 
of market income (i.e. before transfers and direct taxes) 
in Latin American countries is initially slightly higher 
than the oecd average (0.50 and 0.47, respectively). 
However, in oecd countries fiscal policy is important in 
reducing inequality, since the Gini coefficient drops 36% 
(39% on average in the 15 European Union countries) 
and stands at 0.30 (in absolute terms, the Gini coefficient 
decreases by 17 percentage points in oecd countries 
and 19 points in the 15 European Union countries). In 
contrast, inequality in Latin America and the Caribbean 
dropped by just 6% on average (or in absolute terms, by 
3 Gini points for the 17 countries on average), bringing 
the Gini for disposable income to 0.47 on average (the 
same as the Gini coefficient for oecd market income).

The disparities between the two groups of countries 
can also be seen in figure 4, which charts the Gini 
coefficient before and after transfers and direct taxes. 
The vast majority of Latin American countries remain 
close to the 45° line, as fiscal policy has little effect on 
the Gini coefficient. Conversely, oecd countries are well 
below this line, which indicates that fiscal instruments 
have a much more significant impact.

One reason for this difference in the power of fiscal 
policy to improve income distribution is the lower tax 
burden in Latin America which, although it has improved 
in recent years, is still well below the levels of oecd 
countries.6 This lower tax burden limits the level of 
public and social spending and, therefore, the extent 
to which fiscal policy affects the income of the lowest 
strata. Not only is the tax burden different, but the tax 
structure is too: in the Latin American countries the 
structure relies heavily on indirect taxes, while in oecd 
countries a significant proportion of tax is levied directly, 
particularly through personal income tax, which has a 
greater redistributive impact. For example, the revenue 
raised by personal income tax averaged 8.4% of gross 
domestic product (gdp) in oecd, compared to just 1.4% 
in Latin America and the Caribbean.

6  See eclac (2013a) and oecd/eclac/ciat (2014).
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FIGURE 4

Latin America, oecd and 15 European Union countries: inequality  
of market income and disposable income, around 2010 and 2011
(Gini coefficients)
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Source: Prepared by the authors, on the basis of household surveys for Latin America and oecd.Stat.
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countries and the square is the average for Latin America. The circles represent Latin American and Caribbean countries, the diamonds 
oecd countries.
eu-15: 15 European Union countries.
oecd: Organization for Economic Cooperation and Development.
lac: Latin America and the Caribbean.

The difference in social security coverage between 
countries of the region and oecd  members is another 
factor in the different impact of fiscal policy. A significant 
percentage of older adults in countries with broad coverage 
receive a non-contributory pension: Uruguay with 11%; 
Argentina with 25%; Chile with 26%; and Brazil with 36%  
(Bosch, Melguizo and Pagés, 2013). The results reported 
here show that pensions have a stronger impact on 
inequality in those four countries and in Costa Rica than 
in other Latin American countries.

Another indicator used to assess the impact of 
transfers and direct taxes is the ratio between the average 
income of the top and bottom deciles, for the various 
categories of income (see table 2). This data can be 
used to supplement analysis of the Gini coefficients, 
because, as most public transfer programmes target 
the most vulnerable groups (the lower income deciles) 
and personal income tax is obtained mainly from the 
top two deciles, the distribution is largely unchanged. 

According to this indicator, in several countries 
social security benefits increase the income of the 
top 10% more than the income of the bottom 10%, 

making income distribution more uneven. The opposite 
happens with direct public transfers, which benefit 
in particular the lowest income decile and are thus 
the instrument with the greatest redistributive power.  
Brazil, Costa Rica, Mexico and Panama are among 
the countries whose transfer schemes have the 
strongest impacts, with larger drops in the income 
ratio. After payment of income tax and social security 
contributions, the ratio between the income of the top 
and bottom deciles drops again, with the most significant 
decreases occurring in Brazil, Chile, Costa Rica  
and Mexico.

The final average effect of tax action in the countries 
of the region indicates that the income of the top decile 
is 34 times that of the bottom decile for market income 
and 28 times for disposable monetary income (after 
transfers and direct taxes). While this implies a reduction 
in income inequality between the top and bottom deciles, 
the region falls far short of oecd and the European Union 
countries in this regard, where the average income for 
the top 10% is only eight times that of the bottom 10%, 
after taxes and direct transfers.
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TABLE 2

Latin America (17 countries): average per capita income ratio  
between the top and bottom deciles, around 2011
(Multiples)

Country
Market 

income (A)

Market income  
with pensions (B) 

(B = A + public pensions)

Gross income (C) 
(C = B + public  
cash transfers)

Disposable income  
in cash (D) 

(D = C - pit - ssc)

Argentina 38.1 31.5 27.8 24.8
Bolivia (Plurinational State of) 51.2 51.1 47.5 46.1
Brasil 52.0 58.7 38.2 34.2
Chile 33.1 31.6 27.7 24.7
Colombia 34.6 39.1 36.1 33.7
Costa Rica 39.8 36.9 32.4 29.5
Dominican Republic 47.7 47.7 43.9 41.9
Ecuador 28.4 25.2 23.3 21.9
El Salvador 17.9 18.7 18.3 16.8
Hondurasa 40.6 … … 39.2
Mexico 27.9 28.6 24.1 20.8
Nicaragua 21.8 22.2 22.3 20.7
Panama 43.8 44.5 38.9 34.8
Paraguayb 36.0 37.7 37.1 35.8
Peru 35.1 36.5 33.3 29.0
Uruguay 15.6 15.0 13.0 11.3
Venezuela (Bolivarian Republic of) 13.8 14.4 14.3 13.8

Source: Prepared by the authors, on the basis of household surveys.

Note: pit: Personal income tax; ssc: Social security contributions.
a	 No information was obtained on pensions and subsidies variables in the Honduras household survey, so their effect on the Gini coefficient 

could not be calculated.
b	 A simulation was used to calculate income tax in Paraguay based on the tax currently applicable.

It is useful to calculate the redistributive effect of fiscal 
action by population group, since this enables analysis 
of the impact on the working age population and on 
older people (see figure 5A and B).

In recent decades, several countries in the region have 
reformed their pensions systems and introduced private 
individual capitalization funds. These private models are 
relatively new, so, in general, most beneficiaries of old 
age pensions are covered by the public system and their 
pension is their main or only source of income. As a result, 
it is expected that the effects of public cash transfers will 
have a greater impact on people aged over 65.

In Latin America, as in oecd countries, cash transfers 
and direct taxes tend to reduce inequality among older 

IV
Impact of public cash transfers  
by population group 

adults, with the Gini coefficient for this age group 
decreasing from 0.57 to 0.47 in Latin American countries 
and from 0.73 to 0.28 in oecd countries. However, 
with regard to the working-age population, inequality 
in market incomes is lower to start with, and the Gini 
coefficient drops considerably less: from 0.49 to 0.47 
in Latin America and from 0.42 to 0.30 on average in 
oecd countries.

With regard to the results by country, in the case 
of the working-age population, transfers and direct 
taxes had the strongest impact in terms of reducing 
market income inequality in Uruguay, Brazil and 
Argentina, followed by Mexico, Panama, Chile and  
Costa Rica.
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FIGURE 5

Latin America (16 countries), oecd and 15 European Union countries: inequality of 
market income, gross income and disposable income by age group, around 2011
(Gini coefficient)

A. Retirement age population
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B. Working age population
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Source: Prepared by the authors, on the basis of household surveys.

Note: pit: Personal income tax; ssc: Social security contributions.
The figure for the Organization for Economic Cooperation and Development (oecd) is the average for 30 countries (excluding Chile  
and Mexico).
eu-15: 15 European Union countries.
oecd: Organization for Economic Cooperation and Development.
lac: Latin America and the Caribbean.
bra: Brazil; dom: Dominican Republic; chl: Chile; pan: Panama; arg: Argentina; col: Colombia; cri: Costa Rica; pry: Paraguay;  
bol: Plurinational State of Bolivia; mex: Mexico; per: Peru; ecu: Ecuador; nic: Nicaragua; ury: Uruguay: slv: El Salvador; ven: Bolivarian 
Republic of Venezuela.
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BOX 2
Pension scheme analysis in impact studies 

Pension scheme analysis is a complex and controversial matter in these sorts of studies. In the countries of 
the region there are public pension systems and private ones, as well as contributory and non-contributory 
pensions. This can affect international comparisons, given that pensions could be considered market income 
or a public cash transfer.  

For this study, we have followed the criterion used in oecd (2008), which includes occupational and 
private pensions in the definition of market income, while pensions from public social security systems 
are treated as cash transfers, i.e. as part of gross income. According to Lustig, Pessino and Scott (2013), 
there are arguments for treating contributory pensions as either part of market income, because they 
are deferred income, or a government transfer, especially in systems with a large subsidized component.

As far as the information available in surveys allows, additional impact analysis was carried out 
treating contributory pensions from public social security systems as part of market income. In this case, 
the effect of public transfers through pensions decreases considerably in Brazil and Uruguay (but not in 
Argentina). However, these countries are still among those with the most redistributive fiscal action, with 
a combined impact (under this alternative measurement) similar to that achieved in Chile and Mexico.

Source: Prepared by the authors.

Among the retirement age population, Brazil, 
Argentina, Uruguay and Chile stand out, with a drop in 
the Gini coefficient of 30% or more, while in Panama, 
Costa Rica, the Bolivarian Republic of Venezuela, 
Ecuador and the Plurinational State of Bolivia inequality 
decreases by between 15% and 23%. This highlights the 
strong influence of pension transfers on the difference 
between the market income and the disposable income 
Gini for those aged 65 and over, especially in countries 
with a high dependency rate of older adults, primarily 
in Argentina and Uruguay (see figure 6). 

It is clear, then, that the degree of coverage of public 
pension systems has a high impact on the redistribution 

of disposable income (although this also depends on 
each country’s dependency rate), and it is therefore 
not surprising that the impact of transfers is minimal 
in countries with low pension coverage (see Bosch, 
Melguizo and Pagés, 2013). Fiscal action clearly has a 
greater impact on income distribution in those countries 
where significant steps have been taken towards universal 
pension coverage, as most older adults lack substantial 
sources of income of their own.

However, such interventions will very likely 
be insufficient, given that inequality remains an 
unresolved issue for both the working age population and  
older people.
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In order to assess the progressive or regressive nature 
of personal income tax, the average rates of tax paid 
by each decile must be calculated first. In general, the 
higher the income level (upper deciles), the higher the 
proportion of taxes paid, i.e. the personal income tax 
is progressive (see table 3). However, the progression 
curve of average rates does not always rise (for example, 
in the case of Colombia and Paraguay), so the Kakwani 
index is also calculated, which finds personal income 
tax to be progressive —with a positive value— in all 
the countries.

In most countries, 90% or more of income tax is 
levied on the 20% with the highest incomes, while the 
remaining 80% of lower income households do not 
contribute to tax revenue or do so to a very small extent.

Nevertheless, the effective rate of tax paid by 
individuals in the top decile is just 5.4% on average, 

with the highest earners paying between 1% and 3% in 
tax on their gross income in some countries. Although 
the maximum legal rates for personal income tax range 
between 25% and 40%, the actual rates paid by the 
top decile are very low as a result of tax evasion and 
avoidance, exemptions, deductions and the preferential 
treatment afforded to capital income, which is taxed at 
a lower rate than labour income in some countries and 
not taxed at all in others. 

Consequently, although the personal income 
tax is designed to be progressive in all countries, its 
redistributive impact is very limited owing to the low 
levels of collection. In other words, the action of personal 
income tax reduces the Gini coefficient by an average  
of 2% (or, in absolute terms, one percentage point of the 
Gini coefficient), with certain variations from country 
to country.

FIGURE 6

Latin America (16 countries): ratio between the decrease in the Gini coefficient  
as a result of public pensions and dependency rate of older persons 
(Retirement age population)
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V
Progressivity and redistributive impact of 
personal income tax
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BOX 3
Impact of value added tax (vat) and tax systems overall 

vat is widely known to be the main tax in all countries of the region, but its design and impact on income 
distribution varies from country to country, since some have standard rates (Chile, El Salvador), and others 
variable rates (Argentina, Colombia) and in still others, staple goods are exempt from vat (Mexico, Costa 
Rica, Dominican Republic) (for details on the different systems, see eclac, 2013a). Studies available for 
Latin America take into account the strong regressive nature of vat in countries such as Brazil, Chile, El 
Salvador, Guatemala, Paraguay, Plurinational State of Bolivia and Uruguay. In Uruguay, the study predates 
vat exemption measures for the beneficiaries of social programmes, which have been in force since 2012.

In countries that have data on the Gini coefficient before and after direct and indirect taxes, nowhere 
does the redistributive impact of tax systems overall exceed 1.5%, and the Reynolds-Smolensky index is 
between -0.008 and 0.009 in all cases. In other words, tax policy action does not change income distribution 
in the region significantly, in part owing to the low collection rate of income tax and in part because 
of the regressive nature of vat, which offsets the potentially progressive impact of personal income tax.

Source: Economic Commission for Latin America and the Caribbean (eclac), “Fiscal panorama of Latin America and the 
Caribbean: towards greater quality in public finance” (lc/l.3766), Santiago, 2014.

The Atkinson-Plotnick index is used to assess 
whether the distribution of income tax alters the ranking 
of individuals by income level. In the Bolivarian Republic 
of Venezuela, Ecuador, Honduras and Paraguay, the 

ranking of taxpayers is practically unchanged. Conversely, 
individual ranking changes substantially as a result 
of personal income tax action in Argentina, Mexico  
and Uruguay. 
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As has been stressed in numerous documents and forums, 
the relative and absolute weakness of income tax is the 
main structural problem affecting tax systems in Latin 
America. Tax policy has prioritized efficiency, striving 
to ensure that income tax should have as little impact 
as possible on savings and investment decisions and, in 
some cases, moving towards a consumption base rather 
than the traditional income-based system.

In doing so, the attributes of fairness and simplicity 
have been sacrificed. The main issue undermining the 
fairness of income tax is the preferential treatment 
afforded to capital income, which leads to an asymmetry 
in respect of the taxation of labour income. The fairness 
of income tax is also undermined by its treatment of 
individuals rather than households as the unit of taxation, 
which encourages income splitting in order to reduce 
tax liabilities, and by income exemptions that benefit 
higher earners (see Jorratt, 2011).

In the past decade, several countries in the region 
have undertaken a series of tax reforms with a view to 
increasing receipts by raising rates, cutting exemptions, 
implementing dual taxation systems in some cases, 
modifying or introducing minimum rates and increasing 
oversight of the highest taxpayers.7 However, the impact 
of these reforms on inequality remains very limited in 
most countries, as recent studies by eclac have shown.8 

In order to make tax significantly fairer, taxation on 
capital income and average effective rates of the top 
deciles or percentiles, which are comparatively low, 
must be increased.

It is therefore important to consider reforms from 
the perspective of a fair distribution of disposable income 
and, to that end, certain scenarios of personal income tax 
reform have been examined, as set out below:9

(i)	 Repeal the main tax expenditures that benefit natural 
persons, without changing the tax brackets or marginal 
rates. In other words, all earned income is taxed, 
including capital and transfers from any source. In 

7  For a detailed description of the reforms implemented in the region 
between 2007 and 2013, see eclac (2014a and 2013a).
8   Studies for Chile, Ecuador, El Salvador, Guatemala, Honduras, 
Peru and the Plurinational State of Bolivia show that the impact of 
income tax reforms on income distribution has been rather limited. 
9   More details can be found in Jorratt (2011), who used similar 
simulations for some countries in the region.

countries where different rates of personal income 
tax are applied depending on income source, the 
brackets and progressive rates imposed on labour 
income will be applied to all types of income.

(ii)	 Family income tax10 where:
•	 The taxation unit is the household rather than 

the individual.
•	 The same tax base as in scenario (i) is used, but 

expressed as equivalent income and to which the 
current tax rate scale is applied.

•	 All the rate brackets are adjusted by the same 
factor, so that revenue is equal to that obtained 
under scenario (i).

(iii)	 Standard tax: the use in all countries of the same tax 
brackets on a broad tax base, without tax expenditures, 
in order to compare the redistributive potential of 
the tax in different countries. The same tax base as 
scenario (i) is used and the personal tax brackets  
of each country are replaced with a common scale.
Of course the Gini coefficient barely moves in 

simulations that marginally affect the income of the top or 
bottom deciles, as is the case in these exercises. In other 
words, from a tax point of view, instead of simulating 
detailed measures, it is also interesting to reverse the 
exercise, assuming that the average effective tax rates 
can be increased for the highest deciles —without 
specifying how—, in order to then calculate the impact 
on income distribution.11 Two additional simulations 
are therefore included:
(iv)	 Based on scenario (i), the effective rate for the top 

decile is increased to 20%. For this purpose, it is 
assumed that informal workers in the top decile 
pay personal income tax.

(v)	 In addition to applying an effective rate of 20% 
to decile 10, the tax burden on deciles 8 and 9 is 
increased to 10%, also on the basis of scenario (i).

10  While this measure may be difficult to apply in practice, as part of 
this study a series of exercises were carried out to assess a wide range 
of possible reforms, regardless of their legal feasibility. 
11  This is far from a pointless exercise, for example, in Chile, the 2014 
tax reform seeks to more than double the average effective tax rate for 
decile 10, by changing rates, phasing out of exemptions and introducing 
greater controls. The new effective rate of tax for that decile should 
be in excess of 20%, similar to the rate in the European Union (see 
document “Artículo 1, el corazón de la Reforma Tributaria” [online] 
http://reformatributaria.gob.cl/documentos.html). 

VI
Policy simulations 
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In addition, the effect of redistributing the higher 
revenue raised through cash transfers was calculated 
for each of the five scenarios, compared to the current 
situation. As they are static simulations —which do 
not take into account second-round effects— there 
is no need to specify how these additional resources 
are allocated, since it is assumed that they would be 
distributed equally among individuals belonging to the 
three lowest income deciles.

The results indicate that there is ample room to 
improve the redistributive power of personal income tax 
in Latin America (see figure 7). Vertical and horizontal 
equity improves when the main tax expenditures of 

income tax are phased out (even without considering the 
impact of redistributing additional revenue). Switching 
to a family tax regime, inequality decreases a little 
more.12 Applying a standard tax (scenario (iii)) in all 
countries, across a broad tax base, also improves the 
redistributive function of income tax, although it does 
change the ranking of individuals (Atkinson-Plotnick 
index) to a greater extent.

12  The greater redistributive effect of the family tax is in line with 
the results obtained by Jorratt (2011) in his simulations for Ecuador, 
Guatemala and Paraguay.

FIGURE 7

Average effective rate of tax of the top 10%, redistribution and reranking impact  
of personal income tax under different scenarios 
(Average for Latin America)
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Source: Prepared by the authors, on the basis of household surveys.

Note: Scenarios without redistributing additional revenue to the lower deciles. Scenarios: (i) Personal income tax without tax expenditures; 
(ii) Family tax; (iii) Standard tax; (iv) 20% tax rate on decile 10, and (v) 20% tax rate on decile 10 and 10% on deciles 8 and 9.

If the countries of the region managed to increase 
the effective tax rate for the top decile on the income 
scale up to 20%, the redistributive effect of personal 
income tax, measured by the Reynolds-Smolensky 
index, would increase considerably. This increase in the 
effective rate is achieved by eliminating the major tax 
expenditures, taxing capital income the same as labour 
income, and assuming no tax evasion. According to the 
study’s estimates, to achieve such an effect, the average 
statutory rate imposed on taxpayers in the top decile 

would have to be between 20% and 30%, depending 
on the country. These values are below or close to the 
maximum rates provided for in national legislation, 
with the exception of Paraguay, which has a maximum 
statutory rate of 10%.

Taxing deciles 8 and 9 at an average effective rate 
of 10% also reduces inequality.

The results of the last two scenarios expose specific 
weaknesses in personal income tax in the countries of 
the region, in particular the high level of tax evasion 
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and avoidance, tax structures that tend to leave some 
income untaxed and the high level of income that must 
be earned before the top rate of tax is applied.

Although in the first scenarios —which retain, 
in part or in full, the existing tax brackets and rates— 
broadening the tax base increases the average effective 
rates, particularly for the higher deciles, the rates remain 
relatively low (see figure 7). The reasons for this include 
the fact that, unlike oecd countries, the countries of the 
region have reduced their top marginal tax rates, bringing 
them in line with the rates for companies (Cetrángolo 
and Gómez Sabaini, 2007). This factor is exacerbated 
by the high income level from which these rates are 
applied. On average, the top rate in Latin America applies 
to incomes that are nine times per capita gdp, compared 
with 6.5 times in the group of middle-income countries 
overall (Ter-Minassian, 2012). The results of the last two 
scenarios and, to a lesser extent, scenario (iii) show that 
increasing average effective rates —overcoming certain 
weaknesses in the current tax structure by reducing tax 
evasion— would lead to greater income redistribution.

A common argument against reforms such as 
those simulated in this study, is that they could reduce 
tax progressivity, since the aim of the tax deductions 
permitted in most countries is to make the system more 
progressive. The decrease in the Kakwani index in the 
scenario where the main tax expenditures were eliminated 
appears to validate this argument (the indicator falls 
from an average of 0.44 to 0.37). However, according 
to Díaz de Sarralde, Garcimartín and Ruiz-Huerta 
(2010), Kakwani decomposition may not be suitable 
when analysing tax reforms which, like those examined 
here, increase revenue because, as the calculation of the 
Kakwani index is influenced by changes in the average 
effective rate, a drop in the index could indicate a decrease 
in tax progressivity or simply a change in the average 
effective rate, as is the case in these simulations. Thus, 
expanding the tax base leads to an increase in effective 
tax rates, particularly in the two highest income deciles, 
and the redistributive effect is greater than under the 
existing system (see figure 7).

In fact, in the scenarios under consideration, greater 
vertical equity was achieved by significantly increasing 
average effective rates. It should also be noted that the 

increase in these rates is due to higher deciles paying a 
larger share of tax in relation to their income and that 
the differential between the rates paid by the upper and 
lower deciles widens as a result of these measures. 

In turn, the effects on the Gini coefficient are 
relatively minor in the scenarios described above, 
where the resources generated by a higher tax take are 
not redistributed. It is often said that, on the basis of 
such exercises, the impact of tax systems —particularly 
income tax— on income distribution is relatively small, 
but it is important to calculate the overall effect, bearing 
in mind the end use of those resources.

The increase in effective rates, together with the 
subsequent redistribution of that revenue among the 
three lower deciles, would produce a reduction in the 
average Gini coefficient for the region ranging from  
3 percentage points, in the case of family tax and taxation 
without tax expenditures, to 13 percentage points in the 
scenario of raising the effective rate for the three highest 
earning deciles (see figure 8). Thus, the Gini coefficient 
of average disposable income for the region would be 
between 0.45 and 0.36, depending on the policy scenario. 
The latter figure is quite close to the average rate for 
oecd countries or the 15 European Union countries 
considered, which stands at 0.30.

Since the income tax burden falls more heavily 
on the top decile, the income of that group drops, on 
average, from 29.5 to 27.9 times the income of the 
bottom decile in the current system for countries in the 
region (see figure 9). Eliminating the main deductions 
and exemptions and other policy options reduces this 
ratio to 26 or 27, depending on the scenario, while the 
simulations that increase the effective rate for the top 
decile to 20%, reduce the average income of that decile 
to 23.6 times that of the lowest decile.

The net effect of these policies, that is, when the 
additional revenue is redistributed among the lowest three 
deciles, places this ratio between 21 and 7 depending 
on the policy scenario used. The latter figure implies a 
significant decrease in income inequality between the 
highest and lowest deciles, and leaves the region with an 
income ratio similar to the average for oecd countries 
and the 15 European Union countries considered (whose 
ratios are 8.3 and 7.8, respectively).
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FIGURE 8

Reduction in Gini coefficient due to personal income tax  
under different scenarios, average for Latin America
(Reynolds-Smolensky index) 
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FIGURE 9

Ratio of average per capita income between decile 10 and decile 1  
under different scenarios, average for Latin America
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In Latin America, fiscal policy still plays a limited role 
in improving the distribution of disposable income. 
While countries of the region are starting from market 
income inequality levels that are only slightly higher 
than those of oecd countries, fiscal policy in the latter 
plays a significant role in reducing inequality, as the Gini 
coefficient drops 36% after transfers and direct taxes, 
compared with only 6% in Latin American countries (in 
absolute terms, the Gini coefficient falls 17 percentage 
points in oecd countries and barely three points on 
average across 17 Latin American countries).

Regardless of the clear differences between countries 
that the foregoing calculations have illustrated, on 
average, 61% of the reduction in the Gini coefficient in 
Latin America is due to public cash transfers (including 
pensions) and the rest comes from personal income tax 
and social security contributions. This indicates that 
income tax is one of the main areas of fiscal policy that 
needs to be strengthened.

The simulations of possible personal income tax 
reforms demonstrate that there is scope to increase the 
redistributive power of this tax in the region. Vertical 
equity improves when the main tax expenditures are 
phased out, as well as when a family tax regime is 
introduced. Imposing a standard tax, on a broad tax 
base, further increases the redistributive role of the tax. 
In the hypothetical case that countries of the region 
raise the effective rate on the highest earning decile to 
20%, the redistributive effect of personal income tax 
would increase considerably. If, in addition, the extra 
revenue raised is redistributed among lower deciles, 
the fiscal action would have a significant impact on the 
Gini coefficient.

Calculating the redistributive effect of these possible 
reforms reaffirms the importance of promoting measures 
to combat tax evasion and avoidance (particularly with 
regard to personal income tax); applying a similar 
treatment to capital income as that imposed on labour 
income; reducing preferential treatment; and lowering 
the threshold for the top rates of tax to be applied, 
consistently with the tax brackets in other regions.

Furthermore, if the additional revenue raised by these 
measures is used to supplement transfers received by the 
lower income deciles, it could triple the redistributive 
effect of fiscal policy.

In conclusion, the results of this study suggest that 
one of the major challenges still facing the region is 
improving the redistributive power of fiscal policy, in 
terms of both taxes and expenditure, in order to enhance 
equality in disposable income distribution and further 
reduce poverty. Broadening the study to examine transfers 
in kind (basically in education and health services) and 
applying it to different periods would help to establish 
a more complete picture of the impact of fiscal policy 
and its evolution over time.

As the distribution of “primary” income (before 
State intervention) is determined by a combination of 
legacies of tangible and material wealth and of human 
capital, the persistence of inequality also reflects the 
lack of policies capable of changing this situation in the 
region. Of course, as eclac has stressed in its equality 
trilogy (eclac, 2010, 2012b and 2014b), multiple 
initiatives must be deployed for structural change 
with equality. But redistributive fiscal policies must, 
undoubtedly, contribute to changing this regional stigma in  
the future.

VII
Final remarks
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The literature on variations in exchange rates and prices 
in open economies has typically focused on exchange-
rate pass-through (erpt), that is, the extent to which 
exchange-rate fluctuations are transmitted to domestic 
prices. In order to assess the pure erpt effects the analysis 
should be restricted to the initial impacts on import 
prices or, at most, to the first stages affecting domestic 
producer prices. If the analysis is extended to capture 
the short-run clearing of assets and goods markets, the 
final ratio of domestic price variations to exchange-rate 
variations gives a more indirect measure of erpt. The 
relationships between exchange rates and domestic 
prices are sensitive to the type of external shocks that 
trigger adjustments, as emphasized by Mishkin (2008). 

Although it is generally held that low inflation 
rates, monetary policy credibility, and exchange-rate 
flexibility contribute to lower erpt,1 some authors have 
obtained estimates that contradict or call into question 
that consensus. For example, Nogueira (2007) found 
that the adoption of an inflation-targeting regime —thus 
strengthening monetary policy credibility— increased 
erpt in the Czech Republic and the Republic of Korea; 
and Coricelli, Jazbec and Masten (2004) discovered that 
exchange-rate flexibility magnified the erpt coefficient 
in four advanced transition economies. In a similar 
vein, Byrne, Chavali and Kontonikas (2010), Sek and 
Kapsalyamova (2008), and Korhonen and Wachtel (2006) 
found that erpt effects are, in fact, very heterogeneous 
and asymmetrical among countries. According to Mishkin 
(2008), those divergent findings may be explained by 
the fact that authors did not take into account the type 
of external shocks that hit the economies.

In this paper, we examine the erpt that occurs 
when exchange rates and domestic prices are adjusted in 
the short-run macroequilibrium. In order to address the 

 The authors acknowledge the financial support from the Seneca 
Foundation (project 15183/PHCS/10).
1  Taylor (2000), Korhonen and Watchel (2006), Choundri and Hakura 
(2006), and Mihaljek and Klau (2008) found that low inflation 
environments reduce erpt. The ability of monetary policy credibility 
gains to reduce erpt were underlined by Mishkin and Savastano 
(2002), Vega and Winkelried (2005), Nogueira (2007) and Nogueira 
and León-Ledesma (2011), among others. Finally, Barhoumi (2006), 
Sek and Kapsalyamova (2008), and Takatoshi and Kiyotaka (2008) 
found that exchange rate flexibility pushes erpt down by increasing 
volatility in the exchange market and shrinking trade. 

point raised by Mishkin (2008), we analyse separately 
the effects caused by three different external shocks. We 
further investigate the way in which four different features 
of emerging market economies affect adjustments: the 
degree of exchange-rate fixity, the level of country risk, 
country indebtedness, and the flattening of Phillips curves 
since the start of the Great Recession (2007-2012).2 

To this end, we build a structural general equilibrium 
model centred on exchange-rate flexibility and balance-
sheet effects. Compared with previous frameworks 
for emerging economies, our model incorporates two 
significant new features: first, on the production side 
we derive an aggregate supply function that includes 
inertia in price-setting in the spirit of the New Keynesian 
Phillips curve for open economies; second, we derive 
an optimal monetary policy function by assuming that 
central banks seek to minimize any intertemporal losses 
ensuing from output gaps or deviations from the inflation 
or nominal exchange-rate targets.

We calculate the deviations of the endogenous 
variables from their stationary level as functions of the 
exogenous parameters, and perform calibration exercises 
after assigning values to the parameters of the model 
that are generally accepted in the literature. Doing 
so allows us to clarify how the effects of exogenous 
shocks are transmitted through four channels before 
ultimately impacting on the exchange rate and the 
domestic producer price index. Since we are particularly 
interested in the implications of exchange-rate fixity, 
country risk, country indebtedness and the slope of 
the Phillips curve, we calibrate for different values for  
these parameters.

We obtain two key findings. First, exchange-rate 
fixity, macroeconomic stability —to the extent that it 
reduces the risk and indebtedness parameters— and 
flatter Phillips curves reduce the fluctuations of both 
the exchange rate and domestic prices when the shocks 
are variations in foreign prices and foreign output. But 
exchange-rate fixity and flatter Phillips curves exacerbate 
the fluctuations of the two endogenous variables when 
adjustments are provoked by variations in the foreign 

2  imf (2013, chap. 3) provides a detailed account of the likely factors, 
including “menu costs”, that have made inflation much less volatile, 
and less responsive to changes in the output gap, than in the past.

I
Introduction
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real interest rate. Only macroeconomic stability can curb 
fluctuations in the two endogenous variables caused by 
any type of external shock. Second, after each external 
shock considered in the analysis, erpt increases with 
higher fixity in the exchange rate and with flatter 
Phillips curves, but is hardly affected by variations in 
the risk and indebtedness factors. The main implication 
is that reducing the risk and indebtedness parameters 
increases the ability of monetary policy to stabilize 
both exchange-rate variations and domestic inflation 
when the economy suffers any of the three shocks 

considered in the analysis, without affecting the degree  
of erpt.

This paper is divided into four sections, including 
this Introduction. Section II presents the theoretical 
model and solves it for the selected endogenous 
variables. Section III evaluates the impact of changes 
in exogenous variables on both the nominal exchange 
rate and the domestic price index, and computes the 
erpt coefficients generated by each shock. Lastly, in 
section IV we conclude by considering some policy 
implications of our findings. 

II
The theoretical model

In this section we build and solve a structural general 
equilibrium model to analyse the impact of several external 
shocks on the nominal exchange rate and domestic 
prices in a small, open emerging economy that faces 
imperfections in the international financial markets. We 
expand on the work of Céspedes, Chang and Velasco 
(2003 and 2004), Fraga, Goldfajn and Minella (2003), 
and Tovar (2005). 

Our economy has five types of agent: firms, 
households, entrepreneurs, governments and monetary 
authorities. There are a large number of firms that 
produce differentiated goods in a context of monopolistic 
competition. Firms obtain capital from entrepreneurs 
and labour from households. Entrepreneurs decide on 
the size of their investments, which they finance partly 
with their own resources (net worth) and partly with 
foreign debt denominated in strong foreign currency. 
Domestic households issue bonds expressed in strong 
foreign currency and optimize their actions by taking 
into account the intertemporal budget restrictions of 
the government. Governments levy lump sum taxes 
to finance their consumption expenditure. Monetary 
authorities are concerned with the stabilization of three 
variables: domestic output, the domestic inflation rate 
and the nominal exchange rate. This presupposes that, in 
response to external shocks, central banks take action to 
achieve an optimal combination of the three variables. 

In the short term, we assume that prices adjust 
slowly, in the tradition of Calvo (1983). The number of 
firms that change prices in any given period is specified 
exogenously in this setting. The variables of the model 
are presented as linear deviations around their stationary 

state, except for interest rates and risk premiums.3 The 
model is composed of the following equations:4
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3   Relative deviations from the stationary state are denoted with a 
lower case letter. For instance, for variable Xt, which has the stationary 
level XSS, relative deviation is defined as x X X Xt t

SS SS= −` j . 
Relative deviation may be expressed as a very approximate value 
by: x X= /` jln Xt t

SS . 
4   These equations have been derived by assuming that all agents 
optimize their behaviour. A detailed explanation may be obtained 
from the authors upon request.
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Equation (1) is a central bank’s intertemporal loss 
function that penalizes deviations in output, the nominal 
exchange rate and the inflation rate from their targets. 
The log of the output gap ytu  is calculated with respect to 
the long-run or potential output level .yt t

Ts_ i  is the log 
of the target nominal exchange rate announced by the 
central bank, defined as the price of the foreign currency 
in units of the domestic currency. t

Tr is the target inflation 
rate. The inclusion of exchange-rate deviations from the 
target in the loss function of the central bank is justified 
for two reasons: first, in the open economies that we 
investigate, exchange-rate fluctuations are likely to have 
a significant effect on aggregate demand and supply; 
and, second, nominal exchange-rate volatility modifies 
the net wealth of entrepreneurs because their external 
borrowing is denominated in strong foreign currencies. 

Although some authors have acknowledged the 
relevance of exchange-rate policy by including it in the 
monetary reaction function (for instance, Ball, 1999; 
Obstfeld and Rogoff, 1995; Svensson, 2000; Mishkin 
and Savastano, 2002; Caballero and Krishnamurthy, 
2005; and Wollmershäuser, 2003), the model that we 
have built here is the first to incorporate the exchange 
rate in the loss function of the central bank. Edwards 
(2006) remarks that in many instances the exchange rate 
plays a significant role in the monetary policy reaction 
function (Taylor rules), even though central banks do 
not explicitly recognize it.

Et is the rational expectations operator in period t,  
b is the discount factor and wy stands for the relative 
weight attached to output variability. Our specification of 
the loss function allows us, as in Tovar (2005), to envisage 
a continuum of exchange-rate regimes depending on the 
relative weight assigned to exchange-rate stabilization.5 

The parameters ws and wπ measure the relative weight 
accorded, respectively, to exchange-rate and inflation-
rate variability.

Equation (2) is an aggregate supply in the spirit 
of the New Keynesian Phillips curve that incorporates 

5  In Tovar’s model, the diversity of exchange-rate regimes follows 
from the different weights assigned to exchange rate stabilization by 
the Taylor rule.

inertia in price-setting. Our version includes two open 
economy variables: the log of the real exchange rate, 
which transmits external disturbances —such as increases 
in foreign prices— into domestic inflation, and the log 
of the foreign output gap y*tu` j. The real exchange rate is 
defined such that an increase denotes a real depreciation 
of the domestic currency. The rate of return on capital 
(ret) enters the equation as an additional cost-push factor. 
The conventional part of the equation may be derived by 
assuming —as in Calvo (1983)— that firms maximize the 
difference between their expected marginal revenue and 
unit costs, and that only a fraction of them adjust prices 
during each period. All coefficients ande y ym mu u, ,r q*m m  are 
positive and proportional to parameter λ, which is linked 
to the probability of adjusting prices in the current period 
(1 - θ) with this expression: (λ = (1 - θ)(1 - θb)/θ). Thus, 
aggregate supply, as well as the implied Phillips curve, 
becomes flatter ( ymu  goes down) as the probability of 
adjusting prices declines.6 Variable μt is an exogenous 
supply shock that pushes up inflation. 

Equation (3) indicates that aggregate demand 
depends positively on the real exchange rate (expenditure 
switching mechanism), expected output (owing to 
consumption smoothing by households),7 the expected 
real exchange rate, the expected variation in the stock 
of foreign debt denominated in foreign currency ( b*t ),  
foreign output ( y*t ), government expenditure (gt), 
domestic investment (int) and a demand shock ( tz ).  
Aggregate demand decreases as the real interest rate (rt) 
and expected government expenditure rise. 

Equation (4) is the uncovered interest rate parity 
condition expressed in real terms. The variable ξt is the 
country risk premium, which is endogenously determined 
according to equation (5). The last equation indicates 
that the risk premium unambiguously increases when the 
value of current investment rises and the real exchange 
rate deteriorates —real depreciation increases the value 
of debt repayments in cases of liability dollarization—. 
It also increases with the proportion of entrepreneurs’ 
debt denominated in foreign currency (det), and with 
a stochastic shock ( tj ). The risk premium decreases 
when domestic output rises, since output is associated 
with the income and net worth of capitalists. As can 
be observed, the incidence of all these determinants 
of the risk premium depends crucially on the value of  

6  When the probability of adjusting prices is one, which means that 
all firms change their prices at every moment (full price flexibility), 
aggregate supply is represented by a completely vertical line (see, for 
instance, Woodford (2003, chap. 2)).
7  See, for instance, Fraga, Goldfajn and Minella (2003).
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parameters ι and χ, which are, respectively, the semi-
elasticity of the risk premium associated with the ratio 
of investment to net wealth of entrepreneurs and the 
ratio of external debt to net wealth.  

Finally, equation (6) is the investment demand 
equation, which can be derived easily from the standard 
international arbitrage on rates of return. This relationship 
establishes that domestic investment decreases when the 
international cost of capital (the sum of the world interest 
rate and the risk premium) rises since entrepreneurs borrow 
abroad to finance investment. Domestic investment also 
decreases with the expected real exchange rate because, 
ceteris paribus, a higher expected qt today is associated 
with a higher expected real depreciation between today 
and tomorrow, and hence with a higher cost of foreign 
capital as that cost is measured in terms of domestic 
goods. Moreover, domestic investment depends positively 
on expected output and on the current real exchange rate 
because, ceteris paribus, a higher qt today is associated 
with a lower expected real depreciation. Parameters γ 
and δ stand for the preference for domestic goods in 
consumption (home bias) and the share of international 
flows of the home country in world international trade.

Combining (5) and (6), we arrive at the balance-
of-payments (bp) curve, the locus of points (yt, int) for 
which financial markets are in equilibrium, everything 
else being constant:
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The bp schedule illustrates how the degree of 
imperfection in capital markets (ι) and the international 
financial position of the country (c) affect investment. 
In particular, as shown in Céspedes, Chang and Velasco 
(2003), investment may either rise or fall with the real 
exchange rate. When capital market imperfections and 
the inherited dollar debt are sufficiently high (large values 
of ι and c), the balance-sheet effect prevails over the 
expenditure-shifting effect associated with coefficient γ.  
In that case, the coefficient of qt is negative and the 
economy becomes financially vulnerable. Compared 
with the framework put forward by Céspedes, Chang 

and Velasco (2003), the coefficient of qt in our model 
reinforces the influence of the expenditure-shifting channel 
because we include the parameter δ < 1, which is equal 
to unity in the earlier model. An interesting particular 
case, also stressed by Céspedes, Chang and Velasco, 
is the one in which financial imperfections are absent 
(ι = 0), giving rise to a horizontal bp in the space (yt, int).

The solution of the model for the two endogenous 
variables relevant to the present study —the producer 
price level (pt

HE ) and the nominal exchange rate ( st
E )—  

is presented in the annex. The model has 14 exogenous 
variables: foreign output ( y*t ); potential foreign output 
( y *

t ); supply cost-augmenting shock ( tn ); average 
productivity of production factors (state of the technology) 
(at); stock of bonds, denominated in foreign currency, 
issued by domestic residents and held by foreigners 
(stock of foreign debt) (b*t ); government expenditure 
(gt); demand shock in private consumption (ft); foreign 
real interest rate ( r*t ); rate of return on capital (ret); 
foreign price level ( p*t ); foreign debt of entrepreneurs 
(det); target nominal exchange rate (st

T ); target rate of 
domestic inflation ( t

HTr ); and shock to the risk premium 
( tj ) Moreover, all exogenous variables —except st

T  
and t

HTr — are governed by stationary ar(1) processes:
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The equilibrium equations of the domestic price 
level and the nominal exchange rate, including the signs 
of the partial derivatives with respect to the exogenous 
parameters, can be found in the annex (equations (A7) 
and (A8)). 

Before calibrating the model, let us discuss 
briefly the relative contribution of each channel in the 
transmission effects after the initial depreciating impact 
on the nominal exchange rate.8 The expenditure channel 
has expansionary effects on aggregate demand and 

8  It is widely accepted that external shocks affect the stock markets 
first, including the foreign exchange market. The initial impact 
on the nominal exchange rate is subsequently transmitted to other 
variables, including the domestic price level, following a process of 
mutual interactions. 
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is composed of two elements in our model. The first 
reflects the effect of the initial pass-through: increases 
in the nominal exchange rate push up the aggregate 
price level which, in turn, increases the nominal value 
of domestic expenditures. The second is expenditure 
switching: depreciation increases net exports because it 
raises the relative price of imported goods and reduces 
the price of domestic exports in foreign markets. This 
strengthening of real net exports pushes up the demand 
for domestic goods.

The balance-sheet effect may have either sign. A 
positive result, associated with increases in the demand 
for domestic output, emerges when both the semi-
elasticity of the risk premium with respect to the ratio 
of investment over net debt (i) and the ratio of external 
debt over the net wealth of entrepreneurs (c) are below 
certain thresholds. The monetary policy channel operates 
through the policy reaction of monetary authorities. Its 

contribution to the expansion of aggregate demand for 
domestic output is directly related to the weight attached 
to fluctuations of the exchange rate in the loss function 
of the central bank (ws). The lower the value of ws, the 
less the exchange rate is permitted to fluctuate, reducing 
the impact of the exchange rate on aggregate demand. 
Finally, for a given expansion of aggregate demand, the 
final effects on the domestic price level depend on the 
slope of the aggregate supply. This is directly related to 
price rigidity (q), which is, in turn, directly linked to the 
price elasticity of the aggregate supply schedule ( ymu ).

In order to obtain empirical results, we calibrate the 
model and derive responses of the endogenous variables 
to some specific exogenous shocks. To do so, we assign 
reasonable values to the parameters in line with the 
relevant literature. Table 1 summarizes the benchmark 
values that we adopt to implement empirical exercises 
and the original source, where applicable. 

TABLE 1

Parameter values

Parameter Value Additional information

1 < q < 0 0.75 Probability of not adjusting the price of domestic output  
(Fraga, Goldfajn and Minella, 2003).

b < 1 0.99 Intertemporal discount factor (Fraga, Goldfajn and Minella, 2003).

0 < a < 1 0.8 Output-labour elasticity (Fraga, Goldfajn and Minella, 2003).

0 < h < 1 0.2 Elasticity net exports-real exchange rate (Fraga, Goldfajn and Minella, 
2003; Batini, Harrison and Millard, 2001).

gc > 1 2 Inverse value of the intertemporal elasticity of consumption 
(Céspedes and Soto, 2005).

gn > 1 1 Inverse value of the elasticity of labour with respect to the real wage 
(Céspedes and Soto, 2005).

0 < d < 1 0.01 Share of domestic international trade in world international trade.

0 < g < 1 0.6 Degree of preference for domestic goods in the consumer basket  
(home bias) (Tovar, 2005; Céspedes and Soto, 2005).

Wyu 0.03 Weight assigned to output stabilization in the loss function of the  
central bank. This value is higher than the one in Fraga, Goldfajn  
and Minella (2003).

Ws 0.0014

Wr 1

i 0.51 Semi-elasticity of the risk premium with respect to the ratio of capital  
to net worth (Tovar, 2005).

NE

Q DE
SS

SS SS

| =
1.25 Ratio of foreign debt of entrepreneurs to net worth of the stationary 

state, measured in domestic currency and in nominal terms  
(Tovar, 2005).

scr
Y

Q C
0 1SS

SS SS1

1 1=

c-_ i 0.65 Ratio of foreign debt of entrepreneurs to net worth of the stationary 
state, measured in domestic currency and in nominal terms  
(Tovar, 2005).
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sbr
C

Q B
1

*

SS

SS SS

2=

c_ i 0.63 Ratio of private consumption to domestic output in the stationary state. 
Both variables are measured in domestic currency.

sir
Y

Q I
0 1SS

SS SS1

1 1= =

c-_ i 0.2 Ratio of private investment to domestic output in the stationary state. 
Both variables are measured in domestic currency.

s
Y

X
0 1x SS

SS

1 1=
0.26 Share of exports in domestic output in the stationary state.

s
Y

G
0 1g SS

SS

1 1=
0.14 Share of government consumption in domestic output in the  

stationary state.

s scr0 1c1 1c= 0.6*0.65 = 0.39

s sir0 1in1 1c= 0.6*0.2 = 0.12

s s s0 1 1q c in1 1c= − +_ _i i 0.4*(0.39 + 0.12) = 0.204

h
C

Y
scr
1

1y SS

SS

2= =
1/0.65 = 1.538

h
C

G
scr

s
0 1g SS

SS g
1 2= =

0.14/0.65 = 0.215

h sbr 0q 2c= 0.6*0.63 = 0.378

h sbr 0b* 2= 0.63

1y* 1t 0.90

1y* 1tu 0.90

1y* 1tr 0.98

11tn 0.95

1a 1t 0.95

1b* 1t 0.80

1g 1t 0.5

11tz 0.3

1r* 1t 0.5

1re 1t 0.7

1p* 1t 0.9

1de 1t 0.8

1sT 1t

1T 1tr

1
1

11tj 0.8

Source: Prepared by the authors.

Table 1 (concluded)
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III
The effects of the external shocks

In this section we calculate and provide a graphical 
representation of the effects of changes in one standard 
deviation of three exogenous variables, p*t , y*t  and r*t ,  
on the two endogenous variables pt

H  and St. More 
specifically, we quantify the value of the elasticities 
given by formulae (A9) to (A14) (see annex) for 
different values for the parameters of interest. Since 
we are looking for the specific incidence of exchange-
rate fixity (related to (ws), the relative indebtedness of 
entrepreneurs (χ), the sensitivity of the country risk 
premium to relative investment (ι), and internal price 
fixity (θ), we make calculations using alternative values 
for these key parameters.

Table 2 reports the estimated erpt coefficients 
corresponding to the three shocks, and for alternative 
values for the exchange-rate fixity, risk and indebtedness 
indicators and the probability of not adjusting prices in 
the current period.

Figures 1, 2 and 3 show the impact of an increase 
in the degree of exchange-rate fixity. They depict the 
results for the elasticities of the two endogenous variables 
with respect to the foreign price (p*t ), foreign output  
( y*t ) and foreign real interest rate (r*t ), respectively. 
Each figure presents the results for two alternative 
values of exchange-rate fixity, namely, ws = 0.0014 and  
ws = 0.0015. 

TABLE 2

Exchange-rate pass-through coefficients p st
H

tb l for shocks in variables p*t , y
*
t  and 

r*t  and alternative values for parameters ws, i, χ and q

Shocks 
Baseline

for all parameters
Baseline except for  

ws = 0.0015
Baseline except for  

i = 1.5
Baseline except for  

χ = 2.0
Baseline except for  

q = 0.8

p*t 0.88 0.95 0.81 0.88 0.96

y*t 0.86 0.90 0.86 0.86 0.94

r*t 0.36 0.39 0.36 0.36 0.37

Source: Prepared by the authors using elasticities derived from the model: ws = 0.0014, i = 0.51, χ = 1.25, q = 0.75, γ = 0.6.

FIGURE 1

Response of endogenous variables pt
H  and st to shock p*t  for two alternative 

values of ws
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Source: Prepared by the authors using elasticities derived from the model. 
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FIGURE 2

Response of endogenous variables pt
H  and st to shock y*t  for two alternative  

values of ws
 

γ = 0.6, χ = 1.25, ι = 0.51, ws = 0.0014, θ = 0.75
γ = 0.6, χ = 1.25, ι = 0.51, ws = 0.0015, θ = 0.75
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FIGURE 3

Response of endogenous variables pt
H and st to shock r*t  for two alternative  

values of ws
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Source: Prepared by the authors using elasticities derived from the model.

Figures 1 to 3 and the numerical estimations in 
column three of table 2 reflect some common findings. 
First, shocks have a more intensive impact on the 
exchange rate than on domestic prices, confirming that 
erpt is only partial in the short run. Moreover, variation 
in foreign output causes the strongest effects on the 
two endogenous variables. Second, when the economy 
is shocked by increases in foreign output and foreign 
prices, greater fixity in the nominal exchange rate curtails 

the two endogenous variables (the exchange rate and 
the domestic price level), but increases erpt. Similar 
results are obtained when the Phillips curve becomes 
flatter. However, when the external shock is an increase 
in the foreign real interest rate, the dampening effects are 
offset by additional flexibility in the exchange rate and 
more vertical Phillips curves, without altering erpt. In 
the current circumstances of economic slack and high 
unemployment, many central banks have assigned greater 
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weight to output stabilization (wy) than to exchange-rate 
stabilization (ws) in their social loss function in order 
to attenuate fluctuations in real domestic output and 
employment. According to our findings, this policy shift 
will also help to decrease erpt. 

Figures 4 to 6 show the elasticities associated with 
each shock for two alternative values of the sensitivity 

FIGURE 4

Response of endogenous variables pt
H  and st to shock p*t  for two alternative 

values of i 
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Source: Prepared by the authors using elasticities derived from the model.

FIGURE 5

Response of endogenous variables pt
H  and st to shock y*t  for two alternative 

values of i 

γ = 0.6, χ = 1.25, ι = 0.51, ws = 0.0014, θ = 0.75
γ = 0.6, χ = 1.25, ι = 1.5, ws = 0.0015, θ = 0.75
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Source: Prepared by the authors using elasticities derived from the model.

of the country risk premium to relative investment (ι).  
Again, it is apparent in each case that the nominal 
exchange rate reacts more markedly than the domestic 
price level. Moreover, an increase in ι exacerbates the 
reaction of both the nominal exchange rate and the 
internal price level without changing erpt. This applies 
to adjustments caused by any external shock. 
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FIGURE 6

Response of endogenous variables pt
H and st to shock r*t  for two alternative  

values of i

γ = 0.6, χ = 1.25, ι = 0.51, ws = 0.0014, θ = 0.75
γ = 0.6, χ = 1.25, ι = 1.5, ws = 0.0014, θ = 0.75
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Source: Prepared by the authors using elasticities derived from the model.

However, the effects of an increase in the foreign 
real interest rate on the nominal exchange rate and on the 
domestic price level (see figure 6) are counter-intuitive for 
relatively high levels of ι. In fact, according to variations 
of the Mundell-Fleming model, an increase in the foreign 
interest rate triggers capital outflows that depreciate the 
domestic currency, thus stimulating domestic output. 
In our model, a rise in r*t  increases the international 
cost of capital, which reduces domestic investment  
(equation (6)) because entrepreneurs borrow abroad to 
finance their investment expenditures. The decline in 
investment shrinks the risk premium. For the benchmark 
values of ι, χ and η assumed in our calibration, the 
increase in the foreign interest rate is greater than the 
impact on the risk premium, consequently giving rise 
to normal reactions of both the nominal exchange 
rate and the domestic price level. However, if the risk 
premium drops by more than the foreign interest rate 

rises, financial capital inflows drive up the nominal 
exchange rate. Exchange-rate appreciation weakens 
the demand for domestic goods, causing reductions in 
both domestic prices and output. Those “abnormal” 
results are shown in figure 6, in which we assume that 
the risk parameter (ι) increases sufficiently. Finally, the 
central bank reacts by lowering the nominal interest rate 
in order to curb the fluctuations of both the nominal 
exchange rate and output. It is worth stressing that 
these abnormal reactions to shocks in the foreign real 
interest rate take place only for values of ι that exceed a  
certain threshold. 

Figures 7 to 9 represent the elasticities for the three 
shocks and for two alternative values of the relative 
indebtedness of entrepreneurs (χ). As in previous cases, 
the nominal exchange rate reacts more strongly than the 
domestic price level after each shock. Furthermore, an 
increase in χ does not modify erpt. 
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FIGURE 7

Response of endogenous variables pt
H  and st to shock p*t  for two alternative  

values of c

γ = 0.6, χ = 1.25, ι = 0.51, ws = 0.0014, θ = 0.75
γ = 0.6, χ = 2.0, ι = 0.51, ws = 0.0014, θ = 0.75
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Source: Prepared by the authors using elasticities derived from the model.

FIGURE 8

Response of endogenous variables pt
H and st to shock y*t  for two alternative  

values of c

γ = 0.6, χ = 1.25, ι = 0.51, ws = 0.0014, θ = 0.75
γ = 0.6, χ = 2.0, ι = 0.51, ws = 0.0014, θ = 0.75
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Source: Prepared by the authors using elasticities derived from the model.
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FIGURE 9

Response of endogenous variables pt
H and st to shock r*t  for two alternative  

values of c

γ = 0.6, χ = 1.25, ι = 0.51, ws = 0.0014, θ = 0.75
γ = 0.6, χ = 2.0, ι = 0.51, ws = 0.0014, θ = 0.75
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Source: Prepared by the authors using elasticities derived from the model.

Finally, figures 10 to 12 show the findings for 
the three shocks with respect to the probability of 
not adjusting prices in the current period θ. As can 
be seen, when the economy is hit by higher foreign 
prices and foreign output, a rise in price rigidity from  
0.75 to 0.80 reins in the depreciation of the nominal 

exchange rate and the increase in the domestic 
price level while pushing up erpt. However, when 
the economy is shocked by a higher foreign real 
interest rate, flatter Phillips curves exacerbate the 
reactions of the two endogenous variables and do not  
alter erpt.

FIGURE 10

Response of endogenous variables pt
H  and st to shock p*t  for two alternative  

values of q

γ = 0.6, χ = 1.25, ι = 0.51, ws = 0.0014, θ = 0.75
γ = 0.6, χ = 1.25, ι = 0.51, ws = 0.0014, θ = 0.80
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Source: Prepared by the authors using elasticities derived from the model.
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FIGURE 11

Response of endogenous variables pt
H and st to shock y*t  for two alternative  

values of q

γ = 0.6, χ = 1.25, ι = 0.51, ws = 0.0014, θ = 0.75
γ = 0.6, χ = 1.25, ι = 0.51, ws = 0.0014, θ = 0.80
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Source: Prepared by the authors using elasticities derived from the model. 

FIGURE 12 

Response of endogenous variables pt
H and st to shock r*t  for two alternative  

values of q

γ = 0.6, χ = 1.25, ι = 0.51, ws = 0.0014, θ = 0.75
γ = 0.6, χ = 1.25, ι = 0.51, ws = 0.0014, θ = 0.80
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Source: Prepared by the authors using elasticities derived from the model.

The results concerning variations in ι and χ are similar 
to those of Nogueira and León-Ledesma (2011), who use 
the Emerging Markets Bond Index Plus (embi+) and the 
real interest rate differential with the United States as a 
proxy for market perceptions of the national economic 
condition. In both cases, macroeconomic instability and 
increases in country risk lead to higher fluctuations in 

the exchange rate and in the domestic price level, while 
simultaneously pushing up erpt. Consequently, our findings 
also indirectly support the general view that favourable 
macroeconomic environments, including those in which 
central banks apply an inflation-targeting regime, contribute 
decisively to controlling exchange-rate and domestic- 
price volatility and to decreasing the degree of erpt.
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In this paper we have built and applied a general equilibrium 
macroeconomic model to assess the sensitivity of the 
nominal exchange rate and the domestic price level to 
three types of exogenous shock, and to calculate the 
subsequent impact on gross erpt in emerging economies. 
The model includes two elements necessary to tackle the 
issue correctly in this type of economy. One is the degree 
of exchange-rate flexibility in the social loss function, 
which is needed to assess the influence of exchange-
rate flexibility on erpt. The other is the inclusion of 
balance-sheet parameters in the transmission channel 
of erpt effects. Furthermore, the general equilibrium 
properties of the model allow us to verify the Mishkin 
(2008) proposition, according to which the degree of 
exchange-rate pass-through depends crucially on the 
external shock that hits the economy.

We obtain three significant findings. First, exchange-
rate fixity decreases the volatility of the two endogenous 
variables and increases the erpt coefficient when the 
economy is shocked by variations in foreign output and 
the foreign price level. However, exchange-rate fixity 
exacerbates the fluctuations of the two endogenous 
variables when the economy is hit by variations in the 
foreign real interest rate. Second, an increase in the sources 
of macroeconomic instability, such as the sensitivity 
of the country risk premium to relative investment and 
the relative indebtedness of entrepreneurs, also makes 
the two endogenous variables more volatile, though 
it does not affect the degree of erpt. Those results 
confirm previous findings in the literature. Third, flatter 

Phillips curves —as observed in many economies in 
the present context of economic crisis— help minimize 
adjustments to both the nominal exchange rate and the 
domestic price level, while pushing up erpt, when the 
economy is shocked by variations in foreign output and 
the foreign price level. 

Some policy implications follow from our findings. 
First, authorities in emerging economies seeking to reduce 
the degree of erpt (with the aim of tackling inflation 
or making monetary policy more effective) should take 
very seriously the macroeconomic advantages provided 
by exchange-rate flexibility and a stable macroeconomic 
environment (that is one not dominated by indebtedness 
and economic risk). Second, since those elements are 
important pillars of an inflation-targeting regime, our 
findings confirm indirectly that inflation targeting 
stabilizes exchange rates and domestic prices, boosting 
the positive macroeconomic effects of such a regime in 
emerging economies, as demonstrated in some recent 
studies.9 Admittedly, central banks’ attempts to stabilize 
inflation under flatter Phillips curves could hurt economic 
growth, but central banks may address this problem by 
increasing the weight of output stabilization in their 
social loss functions.10

9  See, for instance, Vega and Winkelried (2005), and García-Solanes 
and Torrejón-Flores (2012).
10  imf (2013) discusses other ways to tackle this issue.

IV
Concluding remarks
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To solve the model, we derive first the equation that 
specifies the equilibrium value of pt

HE  using the 
undetermined coefficients method. The procedure is as 

ANNEX

Mathematical resolution of the model

follows: minimize the loss function (1) subject to the 
aggregate supply (2) to derive the optimal trajectories 
for the domestic output gap and nominal exchange rate:

	 y
w w w w w

w w
re p p y E s* *

t
y s q y s

y s

re t q t q t
H

y t t
H

t t
HT

q t
T

2 2 1*

m m

m
m m m m b r n r m=

+ +
− − + − − − + −

r r

r

+u u
u u

u

u` `j j9 D	 (A1)

	
s

w w w w w

w w
re

w w

w w w
s* *

t
y s q y s

q y

re t q t q t
H

y t t
H

t t
HT

q y

s y y

t
T

2 2 1

2

*
m m

m
m r n r

m

m
=

+ +
− − + +

+

r r

r

r

r

+p p y Em m m b− + u
u u

u

u
u

u u

` `
`

j j
j

R

T

S
S
SS

V

X

W
W
W
	

(A2)

Now, substitute the risk premium (5) into the 
uncovered interest rate parity (4), and insert the result 
into the aggregate demand (3). Then, combine the 

resulting expression with the BP equation (7) and solve 
for y y yt t t= +u r . Insert (A1) and (A2) into the resulting 
expression and solve for E pt t

H
2+` j.

We reach:
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Substitute equations (A4) to (A6) into (A3). On 
applying the undetermined coefficients methodology, 
we derive the coefficients of pt

HE  (Bj), with:
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Where j = y*, y*r , μ, a, b*, g, φ, r*, re, p*, de, ϑ. 

For sT and pHT, CB d d1jj 1 0= − −7 A.

For example, By*  is the elasticity of the domestic 
price with respect to foreign output. With this 
information, on applying the parametric values (see 
table 1) that we explain below, we derive the signs 
of the partial derivatives in (A7):
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To derive the equilibrium equation of the exchange 
rate, we apply a similar procedure as in the case of the 
domestic price level. Consequently,
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We derive the coefficients of st
HE (Sj), with:

	
'

'
S

d

C
j

j

j

0t
= −

Where: j = y*, y*r , μ, a, b*, g, φ, r*, re, p*, de, ϑ. 

For sT y p HT, ' 'CS d1jj 0= −7 A.

The result is: 
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Taking into account the equations that specify the 
equilibrium values of the endogenous variables, it is easy to  

derive the elasticity of each endogenous variable with respect  
to the three exogenous variables of interest, p*t , y

*
t  and r*t :
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j = y*, r* and p*. 

Moreover:
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This study estimates the income elasticity of Latin American 
exports to the People’s Republic of China1 for a set of  
17 countries in the region, taking into account the dynamic 
aspects of exports while also considering the control variables  
customarily specified in the international trade literature.

  The author is grateful for the comments and suggestions of René 
Hernández, an eclac staff member, and Rhys Jenkins, a professor 
at the University of East Anglia in the United Kingdom, and for the 
suggestions of an anonymous reviewer.
1  Hereinafter simply China.

With this end in view, section II provides a 
brief description of the impact China is having on 
the world economy and its relationship with Latin 
America. Section III then reviews the literature in 
the light of the objectives of this study and touches 
on gravity models. Section IV presents the variables 
considered in the models, followed by the results of the  
two estimations carried out (for exports in general and 
by product type).

Lastly, section V offers some conclusions drawn 
from the findings of this study.

I
Introducción

II
The Asian giant

The role of China in the world economy has increased 
substantially over the last three decades. In that time, it 
has achieved double-digit annual gross domestic product 
(gdp) growth, enabling it to increase per capita gdp 
tenfold and lift 500 million people out poverty.2 China 
has also become the world’s second-largest economy, 
if gdp is measured at purchasing power parity.

Not only does China account for an enormous share 
of global production, consumption and trade, but it is 
one of the most important actors in the global financial 
system, being the largest holder of United States Treasury 
Bonds. The country has even been promoting the yuan 
as an alternative international reserve currency (Rosales 
and Kuwayama, 2012).

The size and impact of China’s international trade 
can be appreciated in different ways. One is to consider 
that the country became the world’s largest goods 
exporter in 2009 (US$ 1.202 trillion dollars’ worth),3 
accounting for 9.6% of world exports. It has also been 

2  Growth and social inclusion have not led to improvements in the 
Gini coefficient, however, as inequalities between the seaboard and 
inland China have increased (Rosales and Kuwayama, 2012).
3  China’s exports are clearly differentiated by province and city of 
origin. The four leading provinces (Guangdong, Jiangsu, Zhejiang and 
Shandong), together with the city of Shanghai, originated over 75% 
of the country’s total exports in 2007 (Rosales and Kuwayama, 2012).

playing a major role as an importer, being second in 
the world only to the United States, so that in 2009 
it accounted for 8% of global imports (Rosales and  
Kuwayama, 2012).

Besides the export dynamic, another driver of the 
Chinese economy over the past decades has been the 
focus on investment as a driver of growth,4 to such an 
extent that the consumption to gdp ratio in China is among 
the lowest of any leading world economy. Over recent 
years, however, China has oriented its economic policy 
towards the goal of energizing domestic consumption.5

Where supply is concerned, the Chinese economy has 
continued to increase its agricultural output, which now 
exceeds even that of the United States and the European 
Union, and has expanded its share of the mining sector. 
China generates about 21% of the world’s agricultural 
value added, and its main agricultural products include 
cotton and rice (over 30% of the world total in both cases) 
and maize (over 20% of the world total). Its output of 

4  Gross fixed capital formation (gfcf) represents about 40% of Chinese 
output, and the share rose in 2009 because of stimulus packages for 
infrastructure investment. The contribution of public consumption 
also grew (Rosales and Kuwayama, 2012).
5  See, for example, “China vows to boost domestic consumption”, at 
[online] http://www.usatoday.com/story/money/business/2013/04/17/
china-consumption/2089959/.
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soya meal and soya oil also exceeds 20% of the world 
total (Rosales and Kuwayama, 2012).

China is not just synonymous with the primary 
sector, however. On the contrary, it is one of the world’s 
main generators of manufacturing value added in sectors 
of differing technology intensity. There has also been 
substantial progress in the service sector, where China has 
increased its efficiency, especially in trade-related services 
(transport, physical infrastructure, communications and 
business and professional services, including financial 
services) (Rosales and Kuwayama, 2012).

The role of the Chinese economy as a major world 
consumer is also substantial: China buys 53% of all 
soybeans sold on the international market, 28% of soya 
oil and 23% of cotton, while it is the world’s leading 
consumer of coal, tin, zinc and copper. With regard to 
these last, its share of worldwide minerals and metals 
consumption in 2009 was about 40% for lead, nickel, 
tin, zinc, primary steel, refined copper and aluminium. 
That same year, it accounted for 10% of global crude oil 
consumption (Rosales and Kuwayama, 2012).

The relationship between China  
and Latin America

China represents a strategic partner for Latin America. 
Bilateral trade between the two increased greatly over 
the first decade of the twenty-first century, totalling  
US$ 120 billion in 2009. In addition to the other effects 
of rising trade volumes, some of the Latin American 
countries obtain revenues from export duties, which have 
played an important role in enabling them to sustain their 
fiscal accounts, hold down public borrowing and build up 
international reserves (Rosales and Kuwayama, 2012).

In bilateral trade, exports to China as a share of the 
total exported by the Latin America region rose from an 
average of 1.7% in the 1990s to 9.4% in the first decade 
of the twenty-first century (comtrade, undated).

This trade has mainly consisted in exports of 
commodities and minerals by Latin America (chiefly 
soya, metals and oil) and imports of manufactured goods 
from China. Regarding this trade pattern, Rosales and 
Kuwayama (2012) note that “one major challenge is to 
prevent the growing trade with China from reproducing 
and entrenching a centre-periphery trade pattern in which 
China emerges as a new centre and the countries of the 
Latin American and Caribbean region as a new periphery”.

China’s demand for Latin American commodities 
has resulted from its industrialization process, in which 
metals have played a preponderant part (Jenkins, 2011). 
The dynamism of this process has not only led to a rise 

in the quantity of demand, but has also placed strong 
upward pressure on commodity and mineral prices, 
resulting in a substantial increase in the terms of trade 
for many countries of Latin America.

According to the study by Jenkins (2011), the “China 
effect”6 on global demand has been felt most strongly 
in the case of minerals and metals, since “China has 
reached a level of income at which metal use relative 
to gdp tends to rise significantly. This has been a result 
of the rapid industrialization process in China, which 
has become increasingly metal-intensive over time as 
production has shifted from labour-intensive goods (such 
as clothing) to more capital-intensive sectors (such as 
electrical and electronics). Demand for metals has also 
been driven by construction and other infrastructure 
projects,” as detailed in figure 1.7

A major drawback of the region’s export basket is 
that it competes directly with those of other countries 
and regions (such as Australia, Canada, New Zealand and 
the United States of America, and countries bordering 
China) to supply China with commodities and minerals 
(particularly mining, agriculture, fishery and forestry 
products), since China has considerably diversified 
its sources of supply (Rosales and Kuwayama, 2012).

Again, behaviour differs within Latin America, 
particularly between Central America, the Caribbean 
and Mexico, on the one hand, and South America, on 
the other. Whereas the latter region, being endowed 
with abundant natural and agricultural resources, has 
benefited most (excepting Paraguay) from trade with 
China and the resultant increase in the terms of trade 
because of the “China effect” (described in Jenkins, 2011),  
Central America, the Caribbean and Mexico have not been 
favoured in their trade with China, since their exports 
are substitutes for many Chinese exports (especially 
textiles and manufactures), while they are net importers 
of natural resources (such as oil).

In particular, Jenkins (2011) classifies countries by 
the impact of the “China effect” on them, highlighting 
the substantial benefits obtained by mineral-exporting 
economies in the region (Chile, Peru and the Plurinational 

6  Effect calculated by estimating how much higher world commodity 
prices were in 2007 than they would have been had demand risen at the 
same rate in China as in the rest of the world between 2002 and 2007.
7  In the hypothesis used by Jenkins (2011): “The counterfactual used 
to calculate the impact of China’s exceptional growth on commodity 
prices assumes that the other factors affecting prices […], such as 
shifts in supply curves, exchange-rate alterations and speculation, 
remain unchanged. In other words, we are interested in how much 
lower commodity prices would have been in 2007 had China’s share of 
world demand remained at the same level as in 2002, ceteris paribus.”
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State of Bolivia). Next come oil exporters (the Bolivarian 
Republic of Venezuela, Ecuador and Mexico) and the 
region’s two most diversified economies (Argentina and 
Brazil). In last place are the countries of Central America 
and the Caribbean, affected by the rise in international 
commodity and mineral prices, and Mexico, disadvantaged 
by increased competition from Chinese manufactures 
in the United States market.

In the recent period, the economic slowdown 
of 2008-2009 led to an increase in the share of the 

region’s exports going to China, with the share going 
to the United States diminishing accordingly. This was 
partly because the Government of China pursued a 
countercyclical stimulus programme worth US$ 586 billion  
during the 2009 international crisis (mainly in the form 
of infrastructure investment) and thereby managed to 
avoid any lasting effects from it, so much so that the 
Chinese economy grew by 9.1% in 2009, enabling 
foreign trade to recover rapidly after the initial negative 
impact (sela, 2010).

FIGURE 1

Estimated impact of Chinese demand on selected global commodity prices, 2007
(Percentages) a
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Source: Prepared by the author, on the basis of R. Jenkins, “The ‘China effect’ on commodity prices and Latin American export earnings”, 
cepal Review, No. 103 (LC/G.2487-P), Santiago, Chile, April 2011.
a 	 The chart shows how much higher global commodity prices were in 2007 than they would have been had demand risen at the same rate 

in China as in the rest of the world between 2002 and 2007.

III
Literature review

In consideration of the circumstances mentioned, 
which demonstrate the growing importance of China 
as a trading partner for Latin America and its role as a 
cornerstone of world trade, the present study, as noted 
in the Introduction, focuses on analysing the income 
elasticity of Latin American exports to the country, a 
subject that has been studied in two recent papers.

The first of these, prepared by Nomura (2013), 
analyses three channels through which a slowdown in the 
Chinese economy may be transmitted to the rest of the 

world, namely exports, commodity prices and finance, 
for a set of 26 countries. After considering these three 
channels of transmission and comparing a base scenario 
with a high-risk one,8 the study finds that a drop of one 
percentage point in Chinese gdp would reduce economic 
growth outside the country by 0.3 percentage points of 

8  For the estimates in this scenario, Nomura (2013) assumes a drop 
of between 20% and 30% for metal prices and between 15% and 
20% for the oil price in 2014, taking the average for 2013 as the base.
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gdp. In the particular case of Latin America, the effect 
is found to be even larger, with a 0.5 percentage point 
drop for every percentage point decline in China’s gdp.

The same study notes that China’s import elasticity 
is 4.2, 5.7 and 0.2 for iron, crude oil and copper, 
respectively.9 However, these elasticities are derived 
from estimates arrived at with simple models that do 
not consider dynamic effects or other variables besides 
Chinese gdp growth, in addition to which only a small 
group of countries is made to stand for Latin America in 
the publication (Brazil, Colombia, Chile and Mexico).

A document by eclac (2012) analyses the impact 
of global demand and prices for Latin America and 
the Caribbean’s main export products by applying 
time series autoregressive integrated moving average 
(arima) models and gravity models.10 The study notes 
that the gravity model served as a basis for calculating 
the income elasticities of exports from each country in 

9  Nomura (2013) states that the negative elasticity of copper may be 
attributed to the financial trade in the metal in China.
10  The specifications given by the authors for these models are as 
follows: “For the arima model, monthly data for January 2006 to June 
2012 on exports at current values and prices by product category were 
used to project export volumes for certain groups of products. For the 
gravity model, annual bilateral trade flows for 1995-2009 were used, 
together with a set of explanatory variables common to this type of 
model (gdp, distance, landlocked status, common language, existence 
of trade agreements)” (eclac, 2012, p. 60).

the region to their main destinations, including China. 
These elasticities were then used to estimate the volume 
of exports from the different countries11 in 2012-2015, 
assuming certain gdp projections for the economies of 
Latin America and the Caribbean and China.

This study employs the gravity model to conclude 
that the income elasticity of Latin American and Caribbean 
exports to China is 2.3, this being the weighted average 
of the elasticities calculated individually for each country, 
using exports by destination as weights. China and the 
rest of Asia have the highest income elasticity for Latin 
American and Caribbean exports of any region, as can 
be seen in table 1.

TABLE 1

Income elasticity of exports from Latin 
America and the Caribbean

Country or region Income elasticity

United States 1.7
Europe 1.9
People’s Republic of China 2.3
Rest of Asia 2.3

Source: Economic Commission for Latin America and the Caribbean 
(eclac), Latin America and the Caribbean in the World Economy, 
2011-2012 (LC/G.2547-P), Santiago, Chile, 2012. United Nations 
publication, Sales No. E.12.II.G.5.

11  The study does not list the countries included in the estimates.

The traditional literature on international trade models is 
based on so-called gravity models, which were originally 
introduced into economics by Tinbergen in 1962. They 
are called “gravity” models by analogy with physics, 
specifically Newton’s law of gravitation, whereby a 
mass of goods or production factors at a point of origin 
is attracted by a mass of demand at a point of destination 
(Anderson, 2010).

In their basic forms, these models set out from the 
theoretical assumption that trade flows are related directly 
to the size of the economies of the countries trading 
and inversely to the distance between them. In general 
terms, trade (X) is a function of economic “attractors” 
(m, the countries’ gdp), distance (d) and trade policies 
(p) (De Benedictis and Taglioni, 2011):

, ,X f m d p= _ i
As a rule, gravity models are estimated transversally, 

i.e., by taking a diverse set of countries at a given point in 
time. The present study has departed from this tradition 
in that the focus of analysis has been placed solely on 
trade between Latin America and China over a long time 
period. Naturally, the distance variable has not been 
considered either, since this remains constant over time.

1.	 The variables considered

As mentioned in the Introduction, the data considered 
for the estimates include 17 countries in Latin America, 
namely Argentina, the Bolivarian Republic of Venezuela, 

IV
Estimates
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Brazil, Chile, Colombia, Costa Rica, Ecuador, El Salvador, 
Guatemala, Honduras, Mexico, Nicaragua, Panama, 
Paraguay, Peru, the Plurinational State of Bolivia and 
Uruguay. Time information is annual and covers the 
period from 1990 to 2013.12

For the purpose of ascertaining the income elasticity 
of exports to China, use was made of a specification 
encompassing the following variables, which are traditional 
ones in the economic literature on international trade. In 
generic terms, the specification is as follows:

	
, , ,x f y tot rer r, , , ,i t t i t i t i t= _ i

+ + + − 	 (1)
where: 
(i)	 x represents exports valued at constant dollars from 

country i to China in year t, as ascertained from the 
United Nations Commodity Trade Statistics Database 
(comtrade), following the Harmonized System 
(hs) nomenclature. The series have been deflated 
using each country’s foreign trade deflators (index 
base 2005 = 100) as obtained from cepalstat. 
Figure  2 shows that exports from the region to 
China grew by an annualized average of 19% a year 
between 1990 and 2013, with a particular surge in 
the first decade of the twenty-first century, when 
the annualized increase averaged 24%.

12   The period of the sample for the estimates was restricted for 
methodological reasons that are explained further on, but that stem 
from the particular concern of the author of this article to estimate 
elasticities for the period of the great upsurge in trade between Latin 
America and China in the first decade of the twenty-first century, as 
discussed by Rosales and Kuwayama (2012).

(ii)	 y is Chinese gdp, measured in billions of yuan at 
constant values, as ascertained from the World 
Development Indicators database of the World 
Bank. Figure 3 shows the uninterrupted growth in 
the Chinese economy over recent decades, averaging 
an annualized 10% between 1990 and 2013.

(iii)	 tot is the index for the ratio of trade prices and 
purchasing power for Latin American exports, 
measured from base 2005 = 100, as obtained from 
cepalstat. Figure 4 shows that, taking the simple 
average for the evolution of the terms of trade of 
all the countries in the sample, there has been a 
significant positive trend in the evolution of tot 
since 2003, with some reversals (which have not 
hitherto affected the trend, however), such as the 
2009 crisis and the latest period observed (2012 
and 2013), although the figures are still clearly 
higher than during the 1990s.

(iv)	 rer is the bilateral real exchange rate between 
China and country i (index base 2005 = 100), 
obtained from the bilateral nominal exchange rate 
(neri) deflated by the consumer price index of the 
country concerned (cpii) and indexed by the same 
price indicator for China (cpichina), as shown in the 
following equation:

	

brer
cpi

ner cpi
,i t

t
i

t
i

t
china$

=

The series used to produce this indicator were 
obtained from the World Bank and cepalstat.

FIGURE 2

Exports from Latin America to China, 1990-2013
(Millions of dollars at 2005 prices) 
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Source: Prepared by the author, on the basis of information from the United Nations Commodity Trade Statistics Database (comtrade).
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FIGURE 3

China: gross domestic product (gdp), 1990-2013
(Billions of yuan at constant prices) 
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Source: Prepared by the author, on the basis of World Bank data.

FIGURE 4

Latin America: terms of trade, 1990-2013 
(Simple averages, index base 2005 = 100)
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Source: Prepared by the author, on the basis of cepalstat data.

Figure 5 shows that the bilateral real exchange 
rate of the Latin American countries (calculated as a 
simple average) was stronger in the first decade of the 
twenty-first century than in the previous decade. As with 

real interest rates, which are presented below, reasons 
for this included the inflow of capital into the region 
(which strengthened the nominal exchange rate) and 
greater control of inflation.
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(v)	 r is the real interest rate, as obtained from the 
World Bank database.13 Figure 6 shows that the 
relevant real interest rates in the countries dropped 
substantially in the latest period (2004 onward), 
reflecting greater global and regional liquidity, which 
in turn was contained by inflation rates that were  
significantly lower than the average for the 1990s.
The purpose of including variables other than 

Chinese gdp is to arrive at a correct specification of the 
underlying model. When these variables are considered, 
the relationships expected ex ante are as follows:

•	 An exogenous increase (decrease) in China’s gdp 
leads, other things being equal, to an increase 
(decrease) in the country’s demand for Latin 
American exports because income rises (falls).

13   With the exception of Ecuador and El Salvador, for which 
cepalstat data were used, as the World Bank series for these countries  
were incomplete.

•	 An exogenous increase (decrease) in Latin 
America’s terms of trade leads, other things 
being equal, to an increase (decrease) in Latin 
America’s exports to the country because 
there is a greater (lesser) incentive to export 
given the rise (fall) in export earnings and  
purchasing power.

•	 An exogenous weakening (strengthening) of 
the real exchange rate leads, other things being 
equal, to an increase (decrease) in Latin America’s 
exports to the country, as the competitiveness of 
products exported to China rises (falls).

•	 An exogenous increase (decrease) in the real 
interest rate leads, other things being equal, to 
a decrease (increase) in the amounts exported to 
China, owing to a rise (fall) in the opportunity cost.

In the estimations, given that the goal was to estimate 
elasticities, all variables other than the real interest rate 
(which has some negative values) have been expressed 
as logarithms.

FIGURE 5

Latin America’s bilateral real exchange rate with China, 1990-2013
(Simple averages, index base 2005 = 100)
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Source: Prepared by the author, on the basis of data from cepalstat and the World Bank.
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FIGURE 6

Latin America: real interest rates, 1990-2013 
(Simple averages)
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Source: Prepared by the author, on the basis of data from the World Bank.

2. 	 The estimation strategy

The estimation strategy chosen for modelling equation 
(1) was to use a methodology capable of encompassing 
the dynamic effect of exports to China. The importance of 
using methodologies of this type is that they yield long-
term elasticities which take account of the autoregressive 
effect deriving from the existence of a degree of continuity 
in markets for exports between Latin America and China: 
once commitments have been established between 
the parties and exporting begins, these commitments 
usually remain in force for several years. Accordingly, 
the following specification was determined:

	 4 5a a+ +x x y tot rer r, , , , , ,i t i t t i t i t i t i t1 1 2 3a a a n= + + +- 	 (2)

When models of this type are dealt with, the 
estimators for ordinary least squares (ols), fixed effects 
and random effects are skewed and inconsistent (Hsiao, 
1986; Baltagi, 1995). Accordingly, use is made of the 
estimator developed by Arellano and Bond (1991), 
whereby the lags of the dependent variable are used as 
instruments for estimating it.

The Arellano-Bond estimator employs the generalized 
method of moments (gmm) to estimate a dynamic model 
of the form:

	 y y x, , ,i t i t i t it1a b n= + +- 	 (3)

with	 ,it i i tn h f= + 	 (4)

where yi,t is the variable of interest to be explained by 
its own lag and by other exogenous variables of interest 
ci,t. The error term mit is composed of two parts: one 
with an unobservable component of each cross-section 
unit (individual effects) hi and an idiosyncratic white 
noise error ei,t . It is used for long panels with short time 
periods, and requires there to be no autocorrelation in 
the idiosyncratic error. The estimator is constructed 
from first differences to remove the panel-level effects, 
using instruments to form the conditions of the different 
moments. The conditions of the moments are formed by 
the first differences of the error and the other instruments 
(lagged dependent variables, among others).

The requirement of this class of estimators as regards 
the size of the panel (i that are high relative to t) is directly 
connected with the intention of the author of the present 
article to obtain elasticities reflecting the recent boom 
period with the greatest certainty. Accordingly, while 
data are available from 1990 onward, the estimations 
using this methodology were carried out for the sampling 
period 2003-2013.14

In the estimations carried out, all the explanatory 
variables described in model (1) were considered a 
priori, although the estimation procedure consisted in 
progressively discarding those variables that did not evince 

14  The decision to start the sampling period for the estimates in 2003 
was based on two complementary criteria: the considerable dynamism 
that really began in that year (see Rosales and Kuwayama, 2012), and 
recovery from the major economic crisis that affected many countries 
in the Latin America region in 2002.
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statistical significance at the usual levels. Consequently, 
the results presented below only show variables that 
displayed good statistical behaviour.

(a)	 Estimation for exports in general
Following the procedure described in the previous 

subsection, model (2) was estimated. The results of the 
estimation, in which the logarithm of total exports from 
each Latin American country to China in real terms is 
taken as the dependent variable, are presented in table 2, 
where it can be seen that the autoregressive component 
has a very high statistical significance and a memory of 
0.47 units for each unit exported in the previous period. 
Assuming this autoregressive component, the short-term 
income elasticity of exports is 0.79 percentage points 
for each percentage point change in Chinese gdp, while 
long-term elasticity15 is 1.51; in other words, for each 
1% of additional growth in Chinese gdp, Latin American 
exports would grow by an average of 1.51%. 

TABLE 2

General model estimation

  (Dependent variable: lreal_expo)

  Parameter z-statistic

lreal_expo (-1) 0.47 7.55 ***
lgdp_ch 0.79 4.33 ***
ltot - -
lrer - -
r - -

No. of observations 187
No. of countries 17
Estimation period 2003-2013

Source: Prepared by the author.

Note: *** Statistically significant at 1%.
lreal_expo: Logarithm of exports.
lgdp_ch: Logarithm of Chinese gdp.
ltot: Logarithm of terms of trade.
lrer: Logarithm of real exchange rate.
r: Real interest rate.

The Sargan test was then carried out. This tests for 
overidentifying restrictions under the null hypothesis that 
the restrictions are valid, i.e., it is a test for the validity 
of the instrumental variables, checking that these are 
not correlated with the residuals, and thus that they are 
valid instruments. The results of this test for the above 

15  This is given by: 
1 1

2

a

a

−
.

estimation are presented in table 3, where it can be 
seen that the model estimated does not reject the null 
hypothesis that the instruments are valid.

TABLE 3

Sargan test

  Value

Chi-squared 170
p-value 0.50

Source: Prepared by the author.

H0: Valid restrictions (valid instrumental variables).
H1: Overidentification.

(b)	 Estimation by export product type
One thing that needed to be studied were the 

different elasticities of Latin America’s trade with 
China in relation to the type of export product basket. 
For this, constant value series were constructed for the 
following major aggregates: (i) agriculture, hunting, 
forestry and fisheries, (ii) mining and quarrying and 
(iii) manufacturing industry, these being baskets that 
match the major divisions in the nomenclature of the 
International Standard Industrial Classification of All 
Economic Activities (isic), second revision, as obtained 
from the Foreign Trade Data Bank for Latin America and 
the Caribbean (badecel) of eclac. These series were 
deflated using the eclac external sector commodity 
price indices,16 valued in 2005 dollars.

The countries to be included in each series had 
to meet both the following methodological criteria: a 
country belonged in the category if (i) its exports of 
types a, b and c represented a substantial share (≥10%) 
of total exports to China, and (ii) its exports represented 
at least 0.4% of total Latin American exports to China 
in the sector.

Figure 7 shows that virtually the entirety of the 
region’s exports to China during the 1990s came from 
manufacturing industry, as the sector had a share of 84% 
of the total for the three major divisions. This changed 
sharply with the commodity boom in the early years of 
the twenty-first century, when mining and quarrying 
exports and agricultural exports began to become very 
substantial, accounting between them for much the same 
share of trade as manufacturing.

16   The price indices were (1) agricultural products, (2) minerals 
and (3) energy, and they were used to deflate the following series, 
respectively: (i) agriculture, hunting, forestry and fisheries, (ii) mining 
and quarrying, and (iii) manufacturing industry.
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The methodology of Arellano and Bond (1991) 
was once again used in estimating equation (1) by 
major division. Table 4 presents the results, the main 
one being that agricultural products have the greatest 
long-term elasticity (1.60), followed by mining and 

quarrying products (1.43) and, lastly, industrial products, 
with an income elasticity of less than 1 (0.82). Short-
term elasticities maintain the characteristics of their 
long-term counterparts, with values of 0.95, 0.75 and  
0.57, respectively.

FIGURE 7

Latin American exports to China by major division, 1990-2011
(Millions of dollars at 2005 prices)
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Source: Prepared by the author, on the basis of information from the Foreign Trade Data Bank for Latin America and the Caribbean (badecel).

Note: expo_agr_def: Agriculture, hunting, forestry and fisheries; expo_mq_def: Mining and quarrying; expo_ind_def: Manufacturing industry. 

TABLE 4

Model estimations by type of products exported

 
 

Dependent variable: 
lexpo_agr_def

Dependent variable: 
lexpo_mq_def

Dependent variable: 
lexpo_ind_def

Parameter z-statistic Parameter z-statistic Parameter z-statistic

lexpo_x_def (-1) 0.41 3.74 *** 0.47 4.69 *** 0.30 2.74 ***
lgdp_ch 0.95 3.23 *** 0.75 1.97 ** 0.57 2.05 **
ltot - - - - - -
lrer - -     - -
r - - -3.74 -2.80 *** - -

No. of observations 44 53 72
No. of countries 5 7 8
Estimation period 2003-2011

Source: Prepared by the author.

Note: ** Statistically significant at 5%; *** statistically significant at 1%.
lexpo_x_def: Logarithm of exports.
lexpo_agr_def: Logarithm of agriculture, hunting, forestry and fisheries exports.
lexpo_mq_def: Logarithm of mining and quarrying exports.
lexpo_ind_def: Logarithm of manufacturing industry exports. 
lgdp_ch: Logarithm of Chinese gdp.
ltot: Logarithm of terms of trade.
lrer: Logarithm of real exchange rate.
r: Real interest rate.
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The results of the estimates directly bear out what 
might have been expected ex ante in view of the degree 
of development attained by the Chinese economy during 
the period analysed and the needs deriving from this, 
which are consistent with a higher income elasticity for 
commodities and minerals required in the construction 
of large cities and as inputs for China’s own agricultural 
production, enabling it to feed the growing population that 
has been migrating from the rural sector to the new urban 
centres. Meanwhile, the lower income elasticity found 
in the estimates for Latin American manufactures shows 
how large and highly developed this production sector 
has become in China, and how Chinese manufactures 
have come to replace Latin American ones in this trade.

V
Conclusions

During the last decade (and particularly since 2003), 
Latin America’s trade with China has become strategic 
for several countries in the region. Along with other 
benefits from trade, income from duties on Latin American 
exports has been a major contributor to the region’s fiscal 
revenue and international reserves.

The first section of this document highlighted the 
strategic importance of China for Latin America as the 
recipient for a large share of the region’s exports.17 
Because of this, there is now some concern about the 
impact China’s medium-run performance will have on 
the region, given that a number of experts have warned 
of a slowdown from the growth rates seen over the past 
two decades (Chivakul, 2014).

To respond to the possible impact of this slowdown in 
Latin America, the present study estimated the long-term 
income elasticity of the region’s exports to China, using 
dynamic panel data models that follow the methodology 
set out by Arellano and Bond (1991).

The results yielded by the estimates showed long-
term elasticities of over 1 (except in the case of industrial 
products), albeit with moderate values. The estimates 
also proved robust to the choice of variables, something 
that was studied using the Sargan test.

17  This study has not analysed the geopolitical importance of China 
for the region, or other areas of economic influence, such as Chinese 
foreign direct investment (fdi) in Latin America.

When the results obtained are compared with 
those from other studies that have estimated income 
elasticities for Latin America’s trade with China, the 
following advances may be noted: the inclusion of 
a larger number of countries to represent the region 
(relative to Nomura, 2013) and the specification of an 
econometric model with dynamic panel data (an advance on  
eclac, 2012).

Looking ahead, the estimates of the International 
Monetary Fund for the Chinese economy over the next six 
years (2014-2019) are for average annual growth of 6.8%.  
If these projections were borne out, the estimates 
yielded by the general model indicate that the region’s 
exports to China would grow by about 10% a year on 
average. In a more conservative scenario of 4.5% average 
annual growth in China over the same period, Latin 
American exports to the country would grow by about  
7% a year.

The likely dynamic of bilateral trade implies 
continuing infrastructure and logistics challenges that will 
have to be dealt with by governments. Some documents 
(eclac, 2010; Perrotti and Sánchez, 2011; Sánchez and 
Perrotti, 2012) have already warned about the problems of 
infrastructure shortfalls and their negative repercussions 
for trade. It is urgent, then, for the countries to make 
the infrastructure investments needed to avoid potential 
bottlenecks resulting from external trade in general, and 
that with China in particular.

As in the earlier estimate, the Sargan test was carried 
out to check for overidentification in the variables used. 
The test results, shown in table 5, do not reject the null 
hypothesis that the instruments are valid for the three 
models estimated.

TABLE 5

Sargan test

Values Model 1 Model 2 Model 3

Chi-squared 40 61 72
p-value 0.58 0.14 0.43

Source: Prepared by the author.

H0: Valid restrictions (valid instrumental variables).
H1: Overidentification.
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Climate change is one of the greatest challenges facing 
humanity in the twenty-first century. The scientific 
community has reached a consensus that the planet is 
warming at the fastest rate in 10,000 years, and that this 
change in temperature has been caused by the increase in 
carbon dioxide (co2) and other greenhouse gases in the 
planet’s atmosphere, especially over the last 100 years. 
This increase is fundamentally due to anthropogenic 
activities. The level of greenhouse gases in the atmosphere 
is currently equivalent to almost 400 parts per million 
(ppm) of co2, compared with only 280 ppm before the 
Industrial Revolution, and is expected to rise by over  
2 ppm per year if the current trend holds (Stern, 2007). 
On the basis of a doubling of pre-industrial levels of 
greenhouse gases, most climate models project a rise in 
global mean temperatures of something in the range of 
2 ºC to 5 ºC over the next few decades. For example, a 
stabilization level of 450 ppm of co2 equivalent would 
mean a 78% likelihood of a temperature increase in 
excess of 2 ºC and an 18% likelihood of an increase of 
3 ºC or over (Stern, 2007). Alterations in precipitation 
patterns, the reduction of the world’s ice masses and snow 
deposits, rising sea levels and changes in the intensity 
and frequency of extreme weather events are other 
expected consequences (ipcc, 2007). Climate change will 
significantly affect economic activity, the population and 
ecosystems and will play an essential part in determining  
the characteristics of economic development this century.

Limiting the probable rise in temperatures must 
involve stabilizing and reducing levels of co2 and other 
greenhouse gases. This reduction cannot be achieved 
by one nation or government alone, but requires a 
commitment from all governments around the world. 

The United Nations Framework Convention on 
Climate Change (unfccc), the Kyoto Protocol and other 
treaties provide a framework that supports international 
cooperation on this issue. The Kyoto Protocol (unfccc, 
1998) established a legal obligation for some industrialized 
countries (called Annex I countries) to reduce greenhouse 
gases (ghgs), as well as mechanisms such as emissions 
trading, the Clean Development Mechanism, and 
Joint Implementation to help these countries reduce 
their greenhouse gas emissions. Currently, there are  
193 parties (192 States and 1 regional economic integration 
organization) to the Kyoto Protocol to the unfccc. The 
share of  of Annex I parties’ ghg emissions varies from 

35% to 40%, depending on whether land-use change 
and forestry are included.

Non-Annex I countries, including those of Latin 
America and the Caribbean, do not have any greenhouse 
gas emissions restrictions or commitments other than 
those enshrined in voluntary agreements. However, they 
do have financial incentives to develop projects that 
reduce greenhouse gas emissions in order to receive 
carbon credits, which they can then sell on to Annex 
I countries to help these achieve their greenhouse 
gas emissions targets. At the same time, the scale of 
the emissions cuts required means that any effective 
multilateral agreement would probably have to involve 
both developed and developing countries. Thus, there 
has been an expectation that recent and upcoming United 
Nations climate change conferences should provide an 
effective international response to climate change entailing 
further commitments from Annex I countries under the 
Kyoto Protocol and from unfccc countries generally. 

Consequently, the negotiations for the second (post-
2012) commitment period under the Protocol have been 
introducing variants into the global regime that are not 
only deepening the obligations of developed countries 
but may also give rise to commitments for different 
sectors or activities worldwide and for developing 
countries on the basis of the criteria of responsibility and 
capability (Samaniego, 2009). Stern (2008) estimates 
that a commitment to reducing emissions by 100% by 
2050 will only be met if developing countries achieve 
a 28% cut in their per capita emissions by that year. 
Developing-country participation will also lower the 
cost of reducing emissions. De la Torre, Fajnzylber and 
Nash (2009) argue that a globally efficient solution is 
only possible if greenhouse gas reductions are achieved 
in low-cost reduction countries, and not necessarily in 
those countries with the highest greenhouse gas emissions. 
Springer (2003) shows that a common finding of all 
studies surveyed is that emissions trading lowers the cost 
of achieving the Kyoto Protocol commitments and also 
that the withdrawal of the United States from the Kyoto 
Protocol has large implications for its effectiveness and the 
emissions trading scheme that it implements. Zhang (2004), 
meanwhile, explores the extension of the Kyoto Protocol 
to developing countries, especially China, demonstrating 
that broad participation by developing countries  
would reduce Annex I countries’ compliance costs.

I
Introduction
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Despite the extensive climate change economics 
modelling literature, there have been few studies with 
extensive coverage of Latin America. Medvedev and 
Van der Mensbrugghe (2010) try to link macro impacts 
to income distribution. They use results from a global 
general equilibrium model with an integrated climate 
module in tandem with a comprehensive compilation 
of household surveys to analyse within-country impacts 
in Latin America and the Caribbean. They find that, 
relative to their share of global emissions, the region’s 
countries are disproportionately affected by climate change 
damages. Although welfare declines for all households, 
agricultural households receive some benefit from rising 
food prices. Due to its low carbon intensity, the region 
stands to gain substantially from efficient mitigation or 
a cap-and-trade system.

The present study analyses the potential economic 
impacts of co2 emissions reduction in developing countries, 
with particular reference to Latin America. On the basis 
of an analysis of the interactions between the economy, 
energy and the environment, it assesses the economic and 
welfare effects of curbing greenhouse gas emissions under 
different trading schemes. Simulations of carbon trading 
markets model leading options under discussion in the 
climate change negotiations, including those involving 
contributions from major emitters in developing countries 
and those involving participation by developing countries  
in carbon trading without an obligation to mitigate.

The analysis focuses on two groups of developing 
countries. The first comprises major potential players in 
international carbon trading markets such as the Group 
of Five (g5), i.e., Brazil, China, India, Mexico and South 
Africa. Given their contribution to global emissions, put 

at more than 30% (iea, 2010a), it is important for these 
countries to be included in any international effort to reduce 
co2 emissions. The analysis then goes on to consider 
Latin American and Caribbean countries, including Brazil 
and Mexico; while its current contribution to global co2 
and greenhouse gas emissions is small (less than 6%, or 
around 8% when emissions associated with changes in 
land use are considered), the region is very vulnerable 
to climate change (eclac, 2009a and 2009b). 

Latin America and the Caribbean does not speak with 
a single voice in international negotiations, something 
that may be accounted for by the heterogeneity of 
the region’s countries. Some, such as the Bolivarian 
Republic of Venezuela, Mexico and the Plurinational 
State of Bolivia, are energy exporters, while others, 
such as Brazil, Chile, Costa Rica and Mexico, are major 
players in the Clean Development Mechanism. Chile and 
Mexico are members of the Organization for Economic 
Cooperation and Development (oecd), while Brazil and 
Mexico are part of the g5. On the other hand, small 
island States in the Caribbean are extremely vulnerable 
to climate change. The present document makes an 
effort to address the economic implications of different 
emissions trading scenarios at the country level in this 
heterogeneous group.

Section II reviews the Kyoto Protocol and mechanisms 
for reducing greenhouse gas emissions, including carbon 
markets. Section III explains the methodology, including 
the general equilibrium model, the co2 emissions database 
and policy scenarios. Section IV describes the results 
for each set of scenarios evaluated, and section V draws 
some conclusions and discusses policy implications for 
developing countries.

II
The Kyoto Protocol, the modelling framework 
and the scenarios simulated

The Kyoto Protocol was adopted in 1997, entering into 
force in 2005. In 2001, the Marrakesh Accords detailed its 
implementation. Under the Protocol, industrial countries 
agreed to cut greenhouse gas emissions by an average of 
5.2% from 1990 levels by 2008-2012 (table 1).1 Under 

1  The reduction targets cover emissions of the six main greenhouse 
gases: carbon dioxide, methane, nitrous oxide, hydrofluorocarbons, 

Annex B of the Protocol, most Annex I countries are 
required to reduce their emissions, while some countries, 
in view of their 1990 emissions levels, are allowed to 
emit or not required to curb their emissions under the 
reduction scheme.

perfluorocarbons and sulphur hexafluoride, these last three being 
known as F-gases.
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The Kyoto Protocol has established three main 
market mechanisms for reducing greenhouse gases:
(i)	 international emissions trading among participating 

parties (Annex I countries) in the carbon market, 
where countries with emissions lower than their 
targets are able to sell those emissions to countries 
that are over their targets;

(ii) 	 Joint Implementation, which allows Annex I countries 
to invest in projects that reduce greenhouse gas 
emissions in other Annex I countries and have the 
credits generated by those projects count towards 
their emissions reduction commitment; and 

(iii) 	the Clean Development Mechanism, which allows 
Annex I countries to invest in emissions reduction 
projects in developing countries and have credits 
generated from those projects count towards their 
Kyoto Protocol commitments. The Kyoto Protocol 
and Marrakesh Accords established a system of 
emissions trading among 37 developed and transition 
economies that represented about 29% of all the 
world’s co2 emissions in 2004 (wri, 2008). 
With carbon markets, countries that have emissions 

to spare (emissions permitted but not “used”) are able 
to sell this excess capacity to countries that are over 
their targets. In 2005, the European Union started its 
emissions trading system, regulating 10,000 facilities 
with a total value of US$ 50 billion in the international 
carbon market, or over 75% of the entire world carbon 
market in 2007 (Capoor and Ambrosi, 2008). This 
initiative continues. At the same time, there are domestic 
emission trading systems taking shape in other Annex I  

countries, including Australia, Canada, Japan, New 
Zealand, Switzerland and the United States. For some 
countries, such as Canada, Japan and the United States, 
there are also subregional initiatives (Flachsland, 
Marschinski and Edenhofer, 2009). 

Although the use of carbon taxes is relatively new 
in developing countries, many are implementing them, 
with or without trading schemes, as an independent 
instrument or alongside other carbon pricing instruments 
such as an energy tax (oecd, 2013). Furthermore, several 
are estimating the local co-benefits of co2 mitigation, 
while cap-and-trade systems, auction schemes and 
other pricing policies for specific activities are under 
study (eclac, 2009a; Johnson and others, 2009; iea, 
2010b). The value of the carbon tax or its equivalent, 
as well as the co-benefits, depend on the system, 
activities involved, geographic coverage and year, among  
other things.

However, these regional or national markets are 
limited insofar as they may not include some countries 
that are particularly effective at reducing greenhouse gas 
emissions, such as certain developing countries, or are not 
able to benefit from the flexibility of wider and deeper 
markets. Thus, Evans (2003) argues that international 
emissions trading has the potential to lower the cost of 
reducing emissions and promote environmentally friendly 
investment in transition economies. De la Torre, Fajnzylber 
and Nash (2009) look beyond transition economies and 
argue that a global and cost-effective solution will only 
be achieved with the participation of countries that can 
reduce greenhouse gas emissions at low cost. 

TABLE 1

Parties to the Kyoto Protocol: base year emission levels and emission limitations

Party 
Emission limitation or  
reduction commitment

(% of base year/period level)a, b

Base year 
for F-gases

Country’s total emissions in base year
(tons of co2 equivalent)c

Australia 108 1990
Austria 87 1990 79 049 657
Belarusd 92e 1995
Belgium 92.5 1995 145 728 763
Bulgariad 92 1995 132 618 658
Canada 94 1990 593 998 462
Croatiad 95
Czech Republicd 92 1995 194 248 218
Denmark 79 1995 69 978 070
Estoniad 92 1995 42 622 312
European Union 92 1990 or 1995 4 265 517 719
Finland 100 1995 71 003 509
France 100 1990 563 925 328

Germany 79 1995 1 232 429 543
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Party 
Emission limitation or  
reduction commitment

(% of base year/period level)a, b

Base year 
for F-gases

Country’s total emissions in base year
(tons of co2 equivalent)c

Greece 125 1995 106 987 169
Hungaryd 94 1995 115 397 149
Iceland 110 1990 3 367 972
Ireland 113 1995 55 607 836
Italy 93.5 1990 516 850 887
Japan 94 1995 1 261 331 418
Latviad 92 1995 25 909 159
Liechtenstein 92 1990 229 483
Lithuaniad 92 1995 49 414 386
Luxembourg 72 1995 13 167 499
Monaco 92 1995 107 658
Netherlands 94 1995 213 034 498
New Zealand 100 1990 61 912 947
Norway 101 1990 49 619 168
Polandd 94 1995 563 442 774
Portugal 127 1995 60 147 642
Romaniad 92 1989 278 225 022
Russian Federationd 100 1995 3 323 419 064
Slovakiad 92 1990 72 050 764
Sloveniad 92 1995 20 354 042
Spain 115 1995 289 773 205
Sweden 104 1995 72 151 646
Switzerland 92 1990 52 790 957
Ukrained 100 1990 920 836 933

United Kingdom 87.5 1995 779 904 144

Source: United Nations Framework Convention on Climate Change (unfccc) [online] http://unfccc.int/2860.php.

Note: F-gases are fluorinated gases: hydrofluorocarbons, perfluorocarbons and sulphur hexafluoride.
a	 Targets under the European Union “burden-sharing” agreement are those shown in italics.
b	 Annex I parties with a base year other than 1990 are Bulgaria (1988), Hungary (average of 1985-1987), Poland (1988), Romania (1989) 

and Slovenia (1986).
c	 The base year data are as determined during the initial review process.
d	 A party undergoing the transition to a market economy (an eit party).
e	 The amendment to the Kyoto Protocol with an emissions reduction target for Belarus has yet not entered into force.

III
Economic modelling for climate change and 
emissions trading: the gtap-e model

The economic literature devoted to modelling 
implementation of the Kyoto Protocol and carbon 
emissions trading has expanded since the signing of the 
Protocol. Springer (2003) has compiled the results from 
25 models of the market for tradable greenhouse gas 
emission permits under the Kyoto Protocol. The models are  
categorized into five non-exclusive major groups (figure 1):

(i)	 integrated assessment models, which include physical 
and social processes and an economic component 
represented by one of the following models;

(ii)	 computable general equilibrium (cge) models;
(iii)	 emissions trading models;
(iv)	 neo-Keynesian macroeconomic models;
(v)	 energy system models. 

Table 1 (concluded)
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FIGURE 1

Model types for economic analysis of climate policy
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Source: U. Springer, “The market for tradable ghg permits under the Kyoto Protocol: A survey of model studies”, Energy Economics, vol. 
25, No. 5, Amsterdam, Elsevier, 2003. 

Note: The gtap-e model is classified as a computable general equilibrium (cge) model.

General equilibrium models and neo-Keynesian 
macroeconomic models are top-down, since they use 
aggregate economic data on all sectors of the economy. On 
the other hand, energy system models offer more sectoral 
detail for the energy sector than cge and macroeconomic 
models, and are therefore called bottom-up models. For 
this study, we use an applied general equilibrium model, 
the gtap-e model, a modified version of the Global 
Trade Analysis Project (gtap) model, and the associated 
database. The gtap-e model (Burniaux and Truong, 
2002; McDougall and Golub, 2009) is an extension of 
the gtap model (Hertel, 1997; Tsigas, Frisvold and Kuhn, 
1997), which is a standard, static, multi-region, multi-
sector applied general equilibrium model that includes 
explicit treatment of international trade and transport 
margins, global savings and investment, and price and 
income responsiveness across countries. It assumes 
perfect competition, constant returns to scale and the 
Armington specification for bilateral trade flows, which 
differentiates trade by origin.2 The gtap-e model was 

2  Like any other, cge models present some limitations. These include 
their dependence on a large amount of statistical data and on high-
quality parameters and elasticities (estimated outside the model), their 
poor representation of investment behaviour and the closure rules 
chosen for the simulations (O’Ryan, De Miguel and Miller, 2000; 
Schuschny, Durán and De Miguel, 2007).

used to analyse carbon emissions trading in Hamasaki 
and Truong (2001), Hamasaki (2004), Nijkamp, Wang 
and Kremers (2005), Dagoumas, Papagiannis and 
Dokopoulos (2006) and Houba and Kremers (2007). 

The gtap-e model incorporates a modified treatment 
of energy demand that includes energy-capital substitution 
and inter-fuel substitution, co2 accounting, taxation, 
and emissions trading. It represents a top-down energy 
modelling approach which, given a detailed economic 
description at the macro level, estimates the demand for 
energy inputs in terms of demand for sectoral output. It 
estimates these two types of demand from aggregated 
production or cost functions.3

On the production side, the gtap-e model refines 
the standard gtap model with a new production system 
that has additional intermediate levels of nesting, 
incorporating energy into the value added nest (figure 2),  

3  These capabilities provide flexibility in emissions reduction options 
following application of a carbon tax, quota or trading system, as 
countries and sectors are not limited to achieving their goals by 
curtailing gdp but can seek a new optimal solution in their production 
structure, capital-energy mix and consumption patterns. This may also 
involve energy efficiency options and changes in the composition 
of value added (including energy) via the value added-energy and 
capital-energy elasticities of substitution. The model does not allow 
alterations to technical coefficients between inputs or the relationship 
between valued added and inputs.
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so that energy inputs are combined with capital to 
produce an energy-capital composite which is combined 
with other primary inputs in a value added-energy nest 
using a constant elasticity of substitution (ces) function. 
Energy commodities are also separated into electricity 
and non-electricity commodities (figure 3), with a level of 
substitution within the non-electricity group (σnely) and 
between the electricity and non-electricity commodity 

groups (σener). This nesting continues with the separation 
of non-electricity into coal and non-coal, and of non-
coal into gas, petroleum and petroleum products, with 
a substitution elasticity of σncol.

4

4  This production structure can be further modified to include biofuel 
production, as in Birur, Hertel and Tyner (2007).

FIGURE 2

gtap-e production structure
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Source: J.M. Burniaux and T.P. Truong, “gtap-e: An energy-environmental version of the gtap model”, gtap Technical Paper, No. 16, 
West Lafayette, Center for Global Trade Analysis, Purdue University, 2002.

FIGURE 3
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West Lafayette, Center for Global Trade Analysis, Purdue University, 2002.
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The gtap-e model also modifies private and 
government consumption (figures 4 and 5), separating 
energy from non-energy commodities. For government 
consumption, the substitution elasticities (σgenne = 0.5 
and σgen = 1) allow for substitution between energy and 
non-energy commodities. However, if σgenne = σgen = 

1, then the gtap-e structure reverts to the standard gtap 
model. Household consumption follows the standard gtap 
model, which uses the constant difference of elasticities 
(cde) functional form. The gtap-e model specifies the 
energy composite using a ces functional form with a 
substitution elasticity of σpen = 1.

FIGURE 4

gtap-e government consumption
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Source: J.M. Burniaux and T.P. Truong, “gtap-e: An energy-environmental version of the gtap model”, gtap Technical Paper, No. 16, 
West Lafayette, Center for Global Trade Analysis, Purdue University, 2002. 

FIGURE 5

gtap-e private household purchases
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Source: J.M. Burniaux and T.P. Truong, “gtap-e: An energy-environmental version of the gtap model”, gtap Technical Paper, No. 16, 
West Lafayette, Center for Global Trade Analysis, Purdue University, 2002.

This study uses a new version of the gtap-e 
model (McDougall and Golub, 2009) which modifies 
the previous gtap-e model (Burniaux and Truong,  
2002) by:
(i)	 reinstating emissions trading with trading blocs;
(ii)	 calculating carbon dioxide emissions from the 

bottom up;

(iii)	 reinstating carbon taxation, without converting 
rates from specific to ad valorem;

(iv)	 reorganizing the production structure to group 
equations by nest and with a full set of technological 
change variables;

(v)	 revising the calculation of the contribution of net 
permit trading revenue to welfare change.
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In this case, the gtap-e model includes emission 
permits and emissions trading by providing for trading 
blocs which trade emission permits within themselves. 
This allows bloc-level emissions and emission quotas to 
be the same. The model also allows for carbon taxation, 
relating the level of carbon emissions to a carbon tax rate.

1.	 Economic data, co2 emissions and parameters

The gtap-e modifies the standard gtap database by 
including co2 emissions by region, commodity and use. 
This paper uses version 6 of the gtap database, which 
covers 87 regions and has 2001 as its base year.5 For 
co2 emissions, data based on Lee (2008) were converted 
into a compatible gtap format (Ludeña, 2007). These 
carbon dioxide emissions data cover emissions from 

5  We tried to use version 7 by transforming the co2 emissions data 
built up by Lee (2008) into the gtap format. Lee constructed co2 
emissions data for version 7.0 of the gtap database with coverage 
of 113 regions and a base year of 2004. However, unlike the co2 
emissions data for version 6.0 of the gtap database, the data did not 
differentiate between domestic and imported sources.

intermediate use and government and private consumption 
of both domestic and imported products. This paper 
thus improves on previous studies using the gtap-e 
model, as it employs a new version that corrects some 
shortcomings in Burniaux and Truong (2002), together 
with better economic and co2 emissions data.

As for parameters, the gtap-e model includes 
substitution elasticities for capital-energy subproduction 
(σke), energy subproduction (σener), non-electricity 
energy subproduction (σnely) and non-coal energy 
subproduction (σncol). It also modifies the substitution 
elasticity for primary factors (σvae), as it adds a regional 
dimension to this gtap parameter. In this paper, we use 
substitution parameters econometrically estimated by 
Beckman and Hertel (2009).

We aggregate the gtap database into 19 sectors 
and 25 regions (tables 2 and 3), with special attention to 
developing countries, including those of Latin America 
and the Caribbean. Sectoral aggregations focus on 
energy and energy-intensive sectors as well as carbon 
emissions-related sectors such as pulp and paper, chemical 
products, mineral products (concrete production) and 
metal products.

TABLE 2

Sectoral aggregations for all countries from the gtap database, version 6

No. Sector Description (57 commodities)

1 Crops Paddy rice, wheat, cereal grains, fruits and vegetables, oilseeds, sugar crops, 
plant-based fibres, other crops

2 Livestock Livestock, pigs, poultry, raw milk, wool
3 Forestry Forestry
4 Fishing Fishing
5 Coal Coal extraction
6 Crude oil Oil extraction
7 Gas Gas extraction and distribution
8 Mining Mining
9 Light manufacturing Processed food (meat, vegetable oil and fats, dairy products, processed rice, sugar, etc.), 

beverages and tobacco, textiles, wearing apparel, leather products, wood products
10 Paper Paper products
11 Processed oil products Petroleum and coal products
12 Chemical products Chemical, rubber and plastic products
13 Mineral products Glass, concrete and other mineral products
14 Metal products Ferrous metals and other 
15 Heavy manufacturing Metal products, motor vehicles and parts, transport equipment, 

machinery and equipment, other manufactures
16 Electricity Electricity
17 Construction Construction
18 Transport Land transport services, air and water transport services
19 Other services Communication, financial services, insurance, business services, 

recreation and other services, public administration, dwellings

Source: Prepared by the authors, on the basis of information from the gtap database.
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TABLE 3

Regional aggregations from the gtap database, version 6

No. Region/country Description (87 countries)

1 United States United States
2 eu 15 Austria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, 

Netherlands, Portugal, Spain, Sweden, United Kingdom
3 Japan Japan
4 eu 12 Bulgaria, Cyprus, Czech Republic, Estonia, Hungary, Latvia, Lithuania, Malta, Poland, 

Romania, Slovakia, Slovenia
5 Other European Annex I Croatia, Russia, rest of former Soviet Union
6 Rest of Annex I Australia, Canada, New Zealand, Norway, Switzerland, rest of European Free Trade 

Association (efta)
7 Rest of Europe Albania, rest of Eastern Europe, rest of Europe
8 China China
9 India India
10 South Africa South Africa
11 Energy exporters Indonesia, Malaysia, Vietnam, rest of South-East Asia, rest of Western Asia, 

rest of North Africa, Central Africa, South-Central Africa, rest of Eastern Africa
12 Argentina Argentina
14 Bolivia (Plurinational State of) Plurinational State of Bolivia
13 Brazil Brazil
15 Chile Chile
16 Colombia Colombia
17 Ecuador Ecuador
18 Mexico Mexico
19 Paraguay Paraguay
20 Peru Peru
21 Uruguay Uruguay
22 Venezuela (Bolivarian Republic of) Bolivarian Republic of Venezuela
23 Central America Belize, Costa Rica, El Salvador, Guatemala, Honduras, Nicaragua, Panama
24 Caribbean Cuba, Dominican Republic, Haiti, Jamaica, Puerto Rico, Trinidad and Tobago, etc.
25 Rest of the world Rest of the world

Source: Prepared by the authors, on the basis of information from the gtap database.

2.	 Policy scenarios

Flachsland, Marschinski and Edenhofer (2009) analyse 
international emissions trading in the context of what 
they call “trading architectures,” with two options framed 
as top-down (unfccc-driven) and three as bottom-up 
(driven by individual countries or regions). These 
two approaches present trade-offs between political 
feasibility, the effectiveness of the trading system 
in curbing greenhouse gas emissions, and costs. We 
attempt to cover these different “trading architectures” 
by formulating several scenarios for carbon dioxide 
emissions reduction and trading, with and without the 
participation of developing countries.

gtap-e models emissions trading by dividing the 
world into trading blocs which trade emission permits 
within themselves. This makes it possible to formulate 
scenarios where there is no emissions trading and each 
region is its own bloc. In the Annex I trading scenario, 
Annex I countries alone form a trading bloc that excludes 
non-Annex I regions. In the global trading scenario, all 
regions trade carbon emission permits and the world 

becomes a single trading bloc. On this basis, we formulate 
four primary scenarios:
•	 Kyoto Protocol without emissions trading (Kyontr),
•	 Kyoto Protocol with emissions trading between 

Annex I countries (Kyotr),
•	 Kyoto Protocol with emissions trading between Annex 

I countries and participation by some developing 
countries (Kyotr3 and Kyotrla),

•	 Kyoto Protocol with worldwide emissions trading 
(Kyowtr).
In the first (base) scenario, each Annex I country 

must individually meet its Kyoto co2 emissions reduction 
target with no emissions trading across countries. In 
this case, Annex I countries meet their commitments 
individually without relying on flexibility mechanisms. 
The co2 emission constraints assumed for this study are 
shown in table 1. Although the United States has not 
ratified the Kyoto Protocol, for comparison purposes we 
have assumed a reduction target of 7% for that country. 

In order to harmonize the Kyoto Protocol timing 
scheme with the baseline year of the gtap-e database, 
we assumed that Annex I countries would reduce 
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carbon emissions between 1990 and 2008-2012, the 
first commitment period of the Protocol, and considered 
co2 emission levels as of 2001 (the base year of the co2 
data used in this study). To do this, we utilized aggregate 
anthropogenic co2 emissions for 1990 and 2000 (unfccc, 
2007). Going by the average annual rate of change in 
emissions between 1990 and 2000, we extrapolated year 

2000 data to estimate emissions levels for 2001. With 
these levels, we adjusted the emissions reduction targets 
based on 1990 figures to the year 2001 by comparing the 
emission levels targeted with those obtained for 2001. 
The estimated emission constraints are as follows: 21% 
for the United States, 6% for the eu 15, 12% for Japan 
and 16% for the Rest of Annex I category (see table 4).

TABLE 4

Selected countries and regions of the world: reduction in co2 emissions  
(1990 to 2008-2012) pending as of 2001
(Percentages)

Region/country Description Change in co2 emissions 

United States United States 20.78
eu 15 European Union 15 -5.37
Japan Japan -11.8
eu 12 European Union (new members) 48.81
Other European Annex I Other European Annex I countries 64.31
Rest of Annex I Rest of Annex I countries -15.89
Rest of Europe Rest of Europe 48.81

Source: Prepared by the authors, on the basis of United Nations Framework Convention on Climate Change (unfccc), “National greenhouse 
gas inventory data for the period 1990–2005” (fccc/sbi/2007/30), 2007 [online] http://unfccc.int/resource/docs/2007/sbi/eng/30.pdf.

Within the first scenario, we also tested a situation 
in which some developing countries, namely the g5 
(Brazil, China, India, Mexico and South Africa), reduced 
emissions by 5%. We focused on these countries because 
they are most likely to contribute to emissions reduction 
in climate change negotiations. The emissions reduction 
amount is arbitrary, but can give us a measure of the 
potential impact of reduction by these countries.6

In the second scenario, we assumed emissions 
reductions by Annex I countries and emissions trading 
among these countries only. The emission constraints 
applied to Annex I countries are the same as in the first 
scenario, augmented by the amount of “hot air” from 
the former Soviet Union.7 “Hot air” refers to emission 
reduction in excess of the emissions requirements 
anticipated under the Kyoto Protocol, even in the absence 
of any limitation. co2 emissions from the eu 12 and 
the Other European Annex I category are assumed to 
remain unchanged (emissions reduction target of zero), 
given that these levels allow them to emit 49% and 64% 

6  Anger (2008) also explores a scenario in which excess allowances 
are not allocated to installations in the former Soviet Union, as he 
questions whether this strategy will prevail in the future.
7  The emission surplus originating in the economic recession in the 
former Soviet Union (often referred to as “hot air”) is enough to offset 
the reductions required in the remaining Annex I countries. 

more than is permitted under the Protocol, respectively  
(see table 4). Regarding the issue of “hot air” from 
Eastern European and former Soviet Union countries, 
we explore several scenarios with and without “hot air”.8

The third scenario considers the participation of 
non-Annex I countries. First, we assume emissions 
trading between Annex I countries and major developing-
country emitters, including Brazil, China, India, Mexico 
and South Africa (the g5). As in the first scenario, this 
group reduces emissions by 5%. We then focus on Latin 
American and Caribbean countries and their potential to 
participate in emissions trading, both with and without 
reductions by the United States. In this case, we do 
not assume any specific emissions reduction quota for 
these countries, and their emissions remain unchanged 
(neither increasing nor decreasing).

In a fourth scenario, finally, we focus on a true global 
cap-and-trade system of emissions trading between Annex 
I and non-Annex I countries. We formulate two scenarios. 
In the first, only Annex I countries reduce emissions, and 
“hot air” from former Soviet Union countries is factored 
in. The second scenario offers an alternative view, with 
Annex I countries and the g5 reducing emissions, but 

8  If emissions trading is used, the emission surplus in the former Soviet 
Union can, in principle, be transferred to other Annex I parties at no cost.
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without “hot air.” For both scenarios, the co2 emissions 
quota constraints for all other countries, including 
developing countries, are set at zero.

Finally, within each of the four major scenarios, 
we tested situations in which the United States did and 
did not reduce emissions. In situations involving both 
emissions trading and a reduction in United States 
emissions, the United States participated in the emissions 
trading, while in situations where the Unites States did 
not reduce emissions, it was not a participant in carbon 
markets.

For the scenarios with emissions trading, countries 
that traded emissions were part of a trading bloc. For 
scenario 3, where non-Annex I countries also trade, we 
modified the gtap-e closure and parameter file to allow 
specific regions to trade with Annex I countries. As 
McDougall and Golub (2009) mention, in the standard 
closure with no emissions trading, emissions are always 
equal to the emissions quota, i.e., the quota is meaningless 
and follows emissions as if no emissions constraints 
were imposed. However, when regions trade, regional 
emissions and regional quotas are decoupled because 

actual emissions become exogenous and the emissions 
quota endogenous.

A summary of the scenarios is given in table 5. The 
“usa” column shows whether the United States reduces 
co2 emissions. In the scenarios with emissions trading 
between Annex I countries but without emissions reduction 
by the United States, the country does not participate in 
emissions trading. The “fsu” column shows the scenarios 
in which we account for the “hot air” from countries 
in the former Soviet Union. The “g5” column shows 
scenarios where Brazil, China, India, Mexico and South 
Africa reduce emissions by 5%. These policy scenarios 
cover the emissions trading architectures described by 
Flachsland, Marschinski and Edenhofer (2009), with a 
combination of top-down and bottom-up approaches, 
i.e., global initiatives in combination with national or 
regional trading systems.9

9  For these scenarios, we assume a single price across trading blocs or 
countries, without any market imperfections such as monopolization of 
trading markets and with full price disclosure among trading countries.

TABLE 5

Emissions trading policy scenarios

No. Scenario Description usa fsu g5

1 Kyontr1a Kyoto without emissions trading, with United States ✓
2 Kyontr1b Kyoto without emissions trading, without United States

3 Kyontr2a Kyoto without emissions trading, with United States and g5 (-5%) ✓ ✓
4 Kyontr2b Kyoto without emissions trading, without United States but with g5 (-5%) ✓
5 Kyotr0 Kyoto with Annex I countries trading emissions (fsu+emissions) ✓ ✓
6 Kyotr1c Kyoto with Annex I emissions trading, with United States (fsu = 0) ✓
7 Kyotr2a Kyoto with Annex I emissions trading, without United States (fsu = 0)

8 Kyotr3a Kyoto with Annex I emissions trading, with United States and g5 (-5%) ✓ ✓
9 Kyotr3b Kyoto with Annex I emissions trading, without United States but with g5 (-5%) ✓
10 Kyotrla1 Kyoto with Annex I emissions trading, with United States and Latin America ✓
11 Kyotrla2 Kyoto with Annex I emissions trading, with United States and Latin America

12 Kyowtr1 Kyoto with worldwide emissions trading (fsu+emissions) ✓ ✓
13 Kyowtr2 Kyoto with worldwide emissions trading (fsu+emissions) ✓ ✓

Source: Prepared by the authors.

Note: A tick in the “usa” column means that the United States reduces its emissions and participates in emissions trading (in scenarios 
where trading is allowed); a tick in the “fsu” column indicates that “hot air” from former Soviet Union countries is included; a tick in the 
“g5” column indicates scenarios with a 5% reduction in emissions from Brazil, China, India, Mexico and South Africa.
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IV
Carbon markets and the role of developing 
countries: the results

This effect, known as carbon leakage, is one of the 
problems of a system that lacks commitments at the 
global level, so that while some countries may reduce 
their emissions, others, without any binding constraints, 
may increase them. In the second scenario, where there 
is no reduction in United States emissions, the change in 
non-Annex I countries’ emissions is positive but lower 
than in scenario 1 (and is actually negative for India).

When selected developing countries (g5) voluntarily 
reduce their emissions by 5% (kyontr2a and kyontr2b), 
non-Annex I countries increase their emissions, and by 
more than in the first two scenarios, as the g5 countries 
reduce theirs, allowing extra room for increases in non-
Annex I countries.11

The cost associated with these reductions is shown 
in table 8. The carbon tax equivalent (in dollars per ton) 
in scenario 1 ranges from US$ 9.72 for the EU 15 to 
US$ 36.2 for Japan. For the United States and the Rest 
of Annex I group, the carbon tax equivalent is close to 
US$ 22 per ton. It is important to note that it is cheaper 
for the g5 countries to reduce emissions by 5% than 
for any Annex I country. The cost is lowest for India 
(less than US$ 1 per ton), followed by China (US$ 1.5 
to US$ 1.6 per ton) and South Africa (US$ 4). For the 
two Latin American countries, Brazil and Mexico, the 
cost is higher, being similar to that of the European 
Union at around US$ 7 to US$ 9 per ton. These results 
reflect developing countries’ advantage over developed 
countries in terms of reducing co2 emissions at lower 
cost, something that is analysed in more depth in  
later sections.

The impacts on gdp and welfare are shown in 
tables 9 and 10, respectively. For gdp, we focus on the 
sign of changes rather than their magnitude, which is 
less significant.12 As expected, reducing emissions has 
a marginal negative impact on gdp for Annex I countries 

11  Since there is no trade, each country and region is its own bloc and 
the table 6 results are the same as those in table 7.
12  Changes in gdp are quite small, mainly owing to the size of shocks 
and the static nature of the model itself, which does not capture the 
dynamics of carbon emissions reductions.

The set of scenarios analysed ranges from no trade to 
a global trading system, the aim being to measure the 
impacts on Latin America and the Caribbean. At the 
same time, this study seeks to measure the role that 
developing countries (including Latin American and 
Caribbean countries) can play within these trading 
structures. Our discussion focuses on the reduction in 
co2 emissions (tables 6 and 7) and the size of the carbon 
tax needed to achieve those reductions (table 8), as well 
as the effects on gdp (table 9) and welfare (tables 10 
and 11).10 It is important to point out that the numerical 
values of the results are not as relevant as the signs of 
the impacts presented.

1.	 No emissions trading: the autarky scenario

We begin our discussion with the results from the various 
scenarios with no emissions trading, with and without 
United States participation and with the participation 
of developing countries in emissions reduction, namely 
Brazil, China, India, Mexico and South Africa. In this 
case, countries reduce their emissions, but without a 
system of emissions trading in place. 

For emissions reductions, table 6 shows the 
percentage change in co2 emissions for all countries and 
regions from 2001 to 2008-2012. For Annex I countries, 
namely the eu 15, Japan, the Rest of Annex I category 
and the United States, the first two scenarios (kyontr1a 
and kyontr1b) represent the current status quo whereby 
only Annex I countries are required under the Kyoto 
Protocol to reduce emissions. The second scenario is 
the closest to the status quo, as the United States has 
not ratified the Kyoto Protocol but the rest of the Annex 
I countries are reducing their emissions. 

In the first scenario, emissions reduction targets 
are met in Annex I countries, but emissions in all non-
Annex I countries increase, in some case by almost 3%.  

10  Changes in welfare only take into account the impacts derived from 
the scenarios simulated in this paper. The findings do not consider 
welfare effects from damages caused by climate change, adaptation 
options or other mitigation policies.
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under all scenarios. When the United States is outside 
Kyoto, even this negative impact on gdp disappears. It 
is also important to note that when the United States 
reduces its emissions, curtailing consumption of 
energy products, there are direct negative impacts on 
energy-exporting countries, in particular the Bolivarian 
Republic of Venezuela. Emissions cuts in Brazil, 
China, India, Mexico and South Africa have a marginal 
negative effect on gdp in all of them except India. As 
mentioned before, the cost to India of reducing emissions 
is the lowest of any of the developed and developing 
countries considered, which means that the gdp impact  
is minimal. 

Where welfare changes are concerned, all non-trade 
scenarios predict welfare losses of between US$ 19 billion  
and US$ 20 billion a year, with these losses being smallest 
in scenarios without United States participation. In the 
first scenario, a third of welfare losses are borne by 
developing countries. Most of the countries affected are 
energy exporters (with a US$ 10 billion loss), which are 
worse affected than Japan or the Rest of Annex I group, 
and the bulk of their welfare losses derive from the terms 
of trade. For example, for the Bolivarian Republic of 
Venezuela, an energy exporter and the Latin American 
country with the largest welfare loss, practically the 
entire effect comes from changes in the terms of trade 
in the crude oil and petroleum products sectors. In the 
second scenario, where the United States does not reduce 
emissions, there is a direct effect on most developing 

countries. There is a reduction in any potential welfare 
loss for energy-exporting countries, but this is offset by 
the effect on energy-importing countries such as Brazil, 
China and India, where any welfare gain is reduced. 
This effect on energy-importing countries derives 
from the terms of trade, with lower prices for energy 
commodities such as crude oil or petroleum products 
being forfeited. Nevertheless, welfare changes associated 
with carbon trading are positive for most developing 
countries, including when the g5 mitigates, unless the 
United States does not participate in the market. In this 
case, both Brazil and Mexico have fewer comparative 
advantages than China and India and might experience 
some welfare losses.

Lastly, when the g5 countries reduce their emissions, 
there is a negative effect on the welfare of Brazil, China and 
Mexico. The welfare losses vary with trading opportunities 
and United States participation. When the United States 
reduces co2 emissions, China, India and South Africa 
benefit because their mitigation opportunities give them 
comparative advantages relative to the United States, 
triggering positive impacts on welfare. Meanwhile, Brazil 
is unaffected and Mexico experiences larger welfare 
losses. The close ties between the Mexican and United 
States economies and Mexico’s role as a large energy 
exporter mean that emissions reduction commitments by 
the United States also impact Mexican welfare though the 
terms of trade channel, adding to the effect of Mexico’s 
own commitments. 
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2.	 Emissions trading: Annex I and  
developing countries

This section analyses emissions trading between Annex 
I countries and includes participation by developing 
countries in the trading scheme, with a special focus 
on the g5 and Latin American countries. When Annex 
I countries reduce their emissions and “hot air” from 
the former Soviet Union countries (kyotr0) is accounted 
for, the change in co2 emissions across all countries is 
close to zero (table 6). The change in emissions at the 
bloc level for Annex I countries is 0.37% (table 7), i.e., 
the overall change in emissions when reductions by 
the United States, Japan, the EU 15 and other Annex I 
countries and the “hot air” from former Soviet Union 
countries are factored in is almost zero in a scenario 
of emissions trading among this set of countries. As a 
result, the effective cost of reducing emissions is close 
to zero (table 8). As the changes in emissions are close 
to zero, so too are the changes in gdp. For welfare, the 
world experiences a positive effect of US$ 208 million 
per year. Where welfare changes from carbon trading 
are concerned (table 11), the net effect is zero, with 
welfare gains for Annex I countries other than those of 
the former Soviet Union being offset by welfare losses 
for the latter. These welfare gains and the neutrality of 
carbon trading demonstrate the advantage of emissions 
trading versus no trading.

The second and third scenarios consider the case of 
emissions trading between Annex 1 countries (with and 
without the United States), but without “hot air” from 
the former Soviet Union countries. These two scenarios 
make it possible to test the case where the former Soviet 
Union countries keep their emissions quota unchanged. 
The findings show that the change in co2 emissions differs 
between the two scenarios (table 6). When the United 
States reduces its emissions, it also participates in the 
carbon market. The reduction in emissions for Annex I 
countries is larger when the United States participates 
than when it does not reduce emissions and does not 
participate. Also, the more that Annex I countries reduce 
their emissions, the more carbon leakage there is in 
developing countries. 

The reduction at the bloc level is larger with United 
States participation in the carbon market (12%) than 
without (5.7%). This level of reduction is directly related 
to the level of the carbon tax necessary to reduce co2 
emissions. The reduction in co2 emissions is larger when 
the United States participates in the carbon market, with 
a carbon tax equivalent of US$ 14.74 per ton. Conversely, 
when the United States does not participate in the carbon 

market, both the reduction in co2 emissions and the level 
of carbon tax necessary to reduce emissions (US$ 7.05 
per ton) are lower. 

It is important to note that these carbon tax equivalents 
are lower than the taxes when there is no co2 emissions 
trading, which highlights the importance of having a 
carbon market. For welfare, as in the previous case, 
emissions reduction in the United States results in a loss 
of welfare that also directly affects energy-exporting 
countries. However, welfare losses are smaller than when 
there is no trade. As for welfare changes resulting from 
carbon trading, the results show that welfare gains for 
other Annex I countries are reduced when the United 
States does not participate in this, as the absence of the 
United States makes the market smaller.

The next four scenarios incorporate the participation 
of developing countries in carbon trading. The first two 
incorporate Brazil, China, India, Mexico and South 
Africa (g5), while the second two incorporate Latin 
American and Caribbean countries. The results show that 
participation by developing countries reduces the cost 
of the tax equivalent. The carbon tax equivalent is cut 
by almost half when the g5 countries are included and 
by about US$ 1 per ton when Latin American countries 
participate. This may be indicative of the weight of 
Latin American countries relative to other developing 
countries. The effect on welfare is the same, with larger 
positive welfare changes when developing countries 
participate. An important source of positive welfare 
changes is carbon trading, with China and India seeing 
positive welfare changes overall because they capture 
a large proportion of the market thanks to the low cost 
of reducing emissions there. As before, welfare gains 
are reduced when the United States does not reduce 
emissions and does not participate in emissions trading, 
as the carbon market is smaller. When there is worldwide 
emissions trading, costs are lower and market volume 
is smaller than in a scenario where only countries with 
quantified emission targets (Annex I countries) trade. 
At the same time, when all greenhouse gases in the 
analysis are included, costs and permit prices decrease 
relative to models that only consider co2 emissions. 
Thus, any limitation on participation would increase 
abatement costs. 

On the other hand, participation by numerous 
developing countries reduces Annex I countries’ 
compliance costs, and the gains to oecd countries increase. 
Developing countries also benefit, as they gain additional 
financial resources and reduce their baseline carbon 
emissions. However, the gains for former Soviet Union 
countries decrease as developing-country participation 
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rises, which might have important implications for rules 
and regulations governing the admission of new countries 
to emissions trading schemes.

3.	 Global emissions trading

With global emissions trading, the change in emissions 
under the first scenario (with reductions in Annex I 
countries and “hot air” from former Soviet Union countries) 
is close to zero, while at the bloc level emissions quotas 
rise by only 0.23%, with an equivalent carbon tax of 
zero. Given these small changes in emissions, there is 
almost no change in gdp or welfare. When we compare 
this scenario with the other two scenarios incorporating 
“hot air” (kyontr1a and kyotr0), we observe that, in 
contrast to the welfare losses in the autarky scenario, 
emissions trading reduces any negative economic 
impact that emissions cuts may have on developed and 
developing countries. Annex I countries are able to 
reduce their emissions without hampering economic 
growth or welfare, which reflects the effectiveness of a 
global trading system.

In the scenario where developing countries (g5) 
reduce their emissions and “hot air” is eliminated, non-
inclusion of the emissions allowance of former Soviet 
Union countries in the accounts means that other countries 
around the world have to reduce their emissions. This 
shows the importance of the “hot air” assumption when 
carbon markets are modelled, as it enables the different 

countries, and especially non-former Soviet Union Annex 
I countries, to meet their reduction commitments by 
trading with former Soviet Union countries. When this 
mechanism is eliminated, countries around the world 
have to reduce their collective emissions by almost 9% 
(table 7).

Both developed and developing countries therefore 
reduce their emissions by between 3% and 25%. Among 
developing countries, some of the largest reductions are 
in major players such as China (17%), India (22%) and 
South Africa (9%). All Latin American countries (but 
not those of the Caribbean) reduce their emissions by 
between 3% and 6%. 

Where welfare is concerned, reducing emissions 
causes welfare losses in Annex I and energy-exporting 
countries. Developing countries such as China and India 
show welfare gains, as do Annex I countries such as 
Japan and the EU 15. However, it is important to note 
that carbon trading becomes a major source of welfare 
gains for China and India (table 11). China reports a 
US$ 2.6 billion welfare gain and India a US$ 1.2 billion 
gain. As discussed previously, it is cheaper to reduce 
emissions in China and India than in other developing 
countries, which might explain why they capture most 
of the welfare gains from carbon trading. For Latin 
American countries such as Brazil and Mexico, welfare 
gains from carbon trading are small and do not make 
up for possible welfare losses from other sources such 
as the terms of trade or resource allocation.

V
Conclusions and policy implications

Climate change is caused by anthropogenic emissions, 
so humankind needs to find solutions to prevent a 
continuous increase in the average global temperature, 
alterations in precipitation patterns and rising sea levels, 
among other things, that would irreversibly damage the 
resilience of the planet. The most likely scenarios have 
the average temperature climbing by between 1 °C and 
4 °C during this century. Mitigation of greenhouse gas 
emissions to stabilize the climate appears to be essential 
and requires a global agreement. The efforts required 
represent a challenge to the current economic model and 
will have to go far beyond the commitments accepted 
under the Kyoto Protocol. Further commitments by 
developed countries and worldwide contributions to 

mitigation will be imperative. Nevertheless, they could 
impose short-term costs. Mitigation will require a range 
of instruments of varying efficiency and flexibility, and 
the distribution of winners and losers around the world 
will be uneven. But the impacts of climate change in 
the absence of measures would be far costlier still, and 
the countries affected would have to be economically 
compensated for them. 

This paper has simulated and analysed different 
scenarios for reducing carbon emissions and structures for 
trading co2 emissions (with their carbon tax equivalent), 
together with their impacts on the economies and 
welfare of both developed and developing countries, 
paying particular attention to Latin America and the 
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Caribbean. The results yield several stylized facts 
that are consistent with previous research. Firstly, the 
participation of the United States is crucial in lowering 
emissions around the world as well as in determining the 
cost of emissions reductions. It is therefore imperative 
for any carbon trading market to include the United 
States, which is the largest emitting country after China, 
and most developing countries would also benefit from 
improvements in competitiveness and participation in 
that emission-lowering trading scheme.

Secondly, the role of the former Soviet Union 
countries and their “hot air” is a major factor in the 
emissions trading market. In the short term, including 
this would reduce the cost of mitigation, assuming the 
co2 emissions reduction rates simulated in this paper. 
Given that this emissions surplus is insufficient in the 
long term, however, this “hot air” effect will not offer the 
same degree of latitude in trading schemes, because the 
countries benefiting from it will need to make mitigation 
efforts without emissions to spare.

Thirdly, the participation of developing countries 
is crucial for reducing co2 emission abatement costs. 
This effect is magnified when some of these developing 
countries also commit to mitigation (we simulated 
mitigation actions by Brazil, China, India, Mexico and 
South Africa), thus further lowering these mitigation costs.

The economic impact on developing countries, 
which is always very small, differs depending on whether 
the focus is on energy-exporting or energy-importing 
countries. The findings are also influenced by the 
participation of the United States in emissions reduction 
efforts. For energy-exporting countries, there are welfare 
losses that are mostly driven by a deterioration in the 
terms of trade, the reason being that Annex I countries 
cut their emissions mainly by decreasing consumption 
of energy commodities such as coal, gas, crude oil and 
petroleum products. This affects the terms of trade of 
energy-exporting countries, with prices for their energy 
commodity exports falling relative to their import 
prices. The terms-of-trade impact is greatest for Latin 
American energy-exporting countries such as Argentina, 
the Bolivarian Republic of Venezuela, Colombia and 

Mexico, given their close relationship with the United 
States as a trading partner. Nevertheless, changes in 
welfare from participation in a carbon trading scheme are 
generally positive for Latin American countries (unless 
the United States does not participate), even when they 
have committed to reducing their own emissions. The 
Bolivarian Republic of Venezuela is the only one that 
might suffer from a worldwide system of carbon trading 
with commitments from all major polluters (Kyoto 
Protocol Annex I countries plus the g5). 

The findings highlight the major role that developing 
countries can play in the carbon emissions market and 
the cost of emissions reduction. However, the study also 
finds that for some developing countries that are energy 
exporters, the impact of carbon emissions reductions 
may be negative, other things being equal, since demand 
for their commodities may decrease. However, it is also 
important to point out that this paper has not considered 
the Clean Development Mechanism, which may reduce 
some of these negative impacts for developing countries. 
Finally, it needs to be remarked that dynamic effects 
are not considered in this assessment, and the long-
term incentives a carbon tax may create for investment 
allocation around the world and among economic sectors, 
and changes in future competitiveness, remain a matter 
for future reseach. Winners and losers from a trading 
scheme might change depending on countries’ ability to 
adapt their economies in a dynamic context. Nevertheless, 
the short-term costs are low enough to justify action, 
and trading schemes that provided flexibility would  
be beneficial.

As regards the policy implications that can be 
deduced from this analysis, developing countries should 
consider three things: (i) the potentially negative short-
term impacts on their economies of any reduction in 
emissions by industrialized nations, and the mechanisms 
that might be used to reduce some of these impacts;  
(ii) the role they can play in international carbon markets 
as they negotiate at the unfccc Conferences of the 
Parties each year, and (iii) the potential role and benefits 
to developing countries of other flexible mechanisms 
envisioned in the Kyoto Protocol.
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Uruguay has one of the highest indices of human 
development in Latin America and the region’s lowest 
inequality rate.1 However, in the second half of the 20th 
century, it entered a period of economic stagnation that 
led to a slow but steady deterioration of sociocultural 
conditions and higher rates of poverty and inequality. 
The capacity of the welfare State to respond to the new 
structure of social risks eroded (Filgueira and others, 
2005). Secondary education is one of the public policy 
sectors that has proven least adept at responding to the 
new structure of risks, in part due to the political standoff 
that the sector has been experiencing for the past three 
decades. In effect, the representation of various corporate 
interests at the management levels, combined with an 
identity crisis as to the social purpose of secondary 
education, are the main battlegrounds.

This paper maintains that the causes of inequalities 
in education should be analysed at multiple levels. This is 
not a problem that can be explained solely by an analysis 
at the individual level (household) or at the system level. 
The individual level has been studied more closely in 
Uruguay beginning with the pioneering study by Rama 
(1993), and studies on the effect that a student’s home 
environment has on educational achievement are more 
prolific in the national literature. The purpose of this 
paper is to help understand the institutional roots of 
educational inequality.

1  With a Gini coefficient of 39.5, Uruguay has the lowest level of 
inequality in the region. For a full classification of global inequality 
levels, see World Bank, 2014. 

The premise of this study is that Uruguay’s public 
education system, which educates 83% of all secondary 
school students in the country, has not succeeded in 
adapting its main organizational components in line 
with the country’s changing risk structure, which has 
exacerbated inequalities in educational achievement 
in two ways: through the exclusion of students from 
the system and through the segmentation of schools in 
terms of quality. With respect to discrepancies in quality, 
there are three main causes: the stability of teachers in 
schools; the type of relationship between teaching staff 
and central administration; and the mechanism used to 
assign students to schools.

The disconnect between the new social risks and the 
institutions regulating the education system has meant 
that a good part of the country’s educational indicators 
have stalled. This is more problematic at the secondary 
level, where the evidence indicates that the country has 
not managed to improve either completion rates for the 
basic cycle of secondary education among young people 
aged 15 to 20 years or advancement rates to the second 
cycle of secondary education (see figure 1).

This paper is organized as follows. Following the 
Introduction, section II explains the three mechanisms 
underpinning Uruguay’s education system that 
are failing to prevent socioeconomic inequalities 
from becoming educational inequalities. Section III 
presents the model prepared for the analysis of data 
and describes the variables included in it. Lastly,  
section IV presents the findings, and section V discusses  
the conclusions.

I
Introduction
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1.	 Inequality and education: a difficult relationship

What role does education play in social equity? The 
working idea inherited from the old paradigm is that 
education is a factor in social integration and the main 
socializing agent. With the publication of the Coleman 
Report (Coleman, 1966), the notion that schools have 
very little to offer when it comes to building social equity 
took hold, and other levels of analysis of educational 
achievement began to emerge, such as the family, the 
neighborhood and the school itself. Regarding the specific 
role that teaching staff and the education system play 
in student achievement, Hanushek and Luque (2001) 
show the disproportionate contribution that the school 
makes to educational attainment in low-income countries, 
compared with the contribution made by the family. In 
the case of Latin America, Cueto (2004) shows how the 
school has a larger influence on student achievement 
than indicated in the Coleman Report.

The World Conference on Education for All 
(Jomtien, Thailand, 1990) and the World Education 
Forum (Dakar, Senegal, 2000) set global targets in three 
key areas: coverage, quality and equity in education. In 
the years since, efforts have been redoubled to measure 
educational outcomes and processes, in order to more 
effectively identify the policies to be followed and 
evaluate the role of the various aforementioned factors 
in educational attainment.

The prevailing approaches to the study of social 
inequalities focused on education as a vehicle for reducing 
inequality. These schools of thought —such as feminist 
theory (Abbott, Tyler and Wallace, 1990; Stromquist, 
1990), the effective schools approach (Edmonds, 1986; 
Fernández, 1999; Hanushek, Link and Woessmann, 
2012) and the school composition and peer effects theory 
(Wilkinson and others, 2002; Sacerdote, 2001; Graham, 
2008; De Giorgi, Pellizzari and Redaelli, 2010)— were 
emerging and incorporating specific viewpoints that 

II
Regulation and inequality: hypothesis  
on causal links 

FIGURE 1

Uruguay: completion of the basic cycle of secondary education,a  

by age group, 1991-2007
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contributed to a better understanding of the inequalities 
present in society and how the educational environment 
either reflected them or offered a way to counter them. 
Of particular importance for this study were the findings 
reported by Hanushek and Woessmann (2010) on the 
relationship between educational performance and the 
type and quality of work obtained in the labour market. 
These authors noted the strength of this relationship 
across countries and regions, which underscores the 
policy importance of the question guiding this study.

Other works emphasize the importance of equality 
of opportunities (Roemer, 2005; Perera, Llambí and 
Messina, 2009; Méndez and Zerpa, 2009). Under this 
approach, which speaks more directly to the relationship 
between the regulations governing the education system 
and educational inequalities, giving individuals equal 
“opportunities of use” in line with their capacities is 
paramount. Thus, to minimize differences at the outset, 
the education system should level the playing field by 
ensuring that similarly talented individuals making 
the same degree of effort are able to achieve the same 
level of results, regardless of their family or social 
environment. According to this approach, institutional 
factors (educational conditions) are the key to more 
equitable outcomes (DiMaggio, 1982; Vélez, Schiefelbein 
and Valenzuela, 1994).

2.	 The case of Uruguay: regulation and inequality

Uruguay’s education system is centrally run and 
regulated by the State, basically through the system of 
inspections and the standardized curriculum.2 In the 
period 1995-1999, the Sanguinetti administration oversaw 
the most sweeping reform of the education system in 
70 years, underpinned by strategies to ensure equity in 
resources (with a compensatory emphasis) and results 
with centralized models that combined targeting and 
universality in the allocation of resources.

From the start of this reform to the Vázquez presidency 
(2005-2009), there were a number of structural tensions 
that went unresolved between the existing and emerging 
models in the education system. The debate, which was 
driven by political and ideological differences, sparked 
ongoing battles between the educational authorities and 
the teachers’ unions, especially at the secondary level. 

2   The main formal channel of communication between schools 
and the central administration takes the form of the inspector. The 
purpose of this position, which is competitively filled, is to evaluate 
teachers and principals, as well as to ensure the correct functioning 
of school facilities. 

During the Vázquez administration, several of the changes 
introduced as part of the reform were reversed and others 
either slowed or stalled, and the most important educational 
innovations were run from outside the system, such as 
the ceibal Plan, which provides a personal computer 
to every student in the public schools (Martínez, Alonso 
and Díaz, 2009).

There are three aspects concerning the way in which 
the education system is currently run that are key to 
understanding the system’s failure to maintain high levels 
of coverage and prevent socioeconomic inequalities among 
the students from becoming educational inequalities. 
First, the mechanism for assigning teachers to schools 
has the dual effect of sending a revolving door of young 
and inexperienced teachers to schools with unfavourable 
and highly unfavourable sociocultural conditions and 
concentrating teachers with more experience in favourable 
schools. Second, the system by which students are 
assigned to schools based on geography reproduces the 
social segregation process. Lastly, the centralized system 
for supplying educational and technological materials 
is inadequate to the needs of the schools, leading to a 
parallel system in which materials are provided based on 
the ability of the students’ parents to meet those needs.

(a)	 Teacher distribution by school 
The mechanism for assigning teachers and principals 

in the public school system stands in sharp contrast to 
its centralized model of administration. School selection 
rules give teachers the autonomy to select their preferred 
school, as well as to change schools at their discretion, 
within the framework of a hierarchical structure that gives 
seniority to the teachers who have worked the longest in 
the system. The hierarchically-based mechanism works 
as follows. Every year, the vacancies are announced. 
Once all open positions have been posted, a selection 
process is carried out in each department in the country. 
If a teacher wishes, he or she may register in up to two 
departments for the selection process. The current rules 
establish a complex mechanism governed by what is 
known as “order of precedence by grade in descending 
order.”3 Basically, this means that full teachers make 
their selection before interns and substitutes; teachers 
at higher professional grades choose before those at 
lower grades; and within each grade, teachers with 
more points choose before those with fewer points. The  
teachers choose their schools by order of precedence, but 

3  See the Statutes on Teaching Personnel, particularly Articles 13 and 14.  
This same mechanism is set out in the rules for deconcentrated councils. 
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there is a complementary mechanism that allows them 
to subsequently resign their chosen position and select, 
on an interim basis, a better position that was left vacant 
by another teacher. These vacancies occur from time to 
time by teachers who are taking leave or transferring to 
jobs with the National Public Education Administration 
(anep) or another public agency.

Accordingly, the final distribution of teachers in 
the schools depends on the individual decisions made 
by each teacher under these conditions. Neither the 
authorities, nor the principals, nor the parents have any 
say in the matter.4 The only constraints on teachers as 
they make their selections are the selections of other 
teachers, or more precisely, the selections of teachers 
better positioned in the “order of precedence.”

This system favours teachers over students, inasmuch 
as it makes it impossible to incorporate into the system any 
type of strategic incentive or criteria in the distribution of 
teachers in schools. The most striking consequences are 
the segmentation of teachers by experience and chronic 
staffing instability in schools in more unfavourable areas. 
This, in turn, generates inequalities in two ways. First, 
teachers with more experience tend to be assigned to 
schools that are characterized by being located in more 
favourable neighborhoods and offering both cycles of 
secondary education (1st to 3rd years and 4th to 6th 
years, respectively). Second, the high turnover in schools 
located in less favourable areas diminishes their ability 
to coordinate, especially when it comes to following up 
with students who have significant learning challenges 
(Reimers, 2000; García Huidobro, 2003; Bogliaccini, 
2003 and 2007). This leads to higher repeat and dropout 
rates (anep, 1999 and 2002; Filgueira, Fuentes and 
Rodríguez, 2006). The problem is worse at the secondary 
level and is consistent with the international evidence on 
good results, since a teacher selects positions in various 
schools, such that the last to choose must teach classes in 
different schools at some distance apart, which undermines 
the quality of the teaching and hinders coordination, 
increasing teacher absences (anep, 2005 and 2008).

(b)	 Geography-based assignment of students  
to schools 
Assigning students who live within a certain radius 

of a school to that school, i.e. based on geographical 
proximity, in a society with relatively high levels of 
inequality and, even more importantly, with high levels 

4   The anep authorities can act indirectly to eliminate, move or  
create positions.

of residential segregation by social class, creates a 
school segmentation problem (Kaztman, 1999 and 2001; 
Filgueira and Bogliaccini, 2004; Kaztman and Retamoso, 
2006). In societies with high rates of inequality, there 
are two major sources of risk with respect to educational 
segregation: the geographic recruitment base and a 
segmented educational supply in terms of quality and 
costs. Educational segregation should be understood as 
the situation that arises when the educational experience 
of an individual, or a group of individuals within the 
society, tends to be essentially the same experience of 
other individuals of the same social background. This 
segregation works to the detriment not only of the civic 
development of individuals within society but also of 
learning and educational achievement (Kaztman, 2001; 
Kaztman and Filgueira, 2001; anep, 2002).

The geography-based assignment of students to 
schools impairs educational equity by weakening the 
“peer effect” within the system (García Huidobro, 2000; 
Reimers, 2000; anep, 2002). However, given the number 
of secondary schools and their geographic distribution, 
segmentation at this level tends to manifest in a different, 
even counterintuitive, way than at the primary level (which 
consists of six years). In the latter case, segmentation is 
created by the existence of schools in which the entire 
student body is poor, since each urban neighborhood in 
Uruguay has its own public school. Meanwhile, at the 
secondary level, because there are fewer schools, they 
tend not to be located in unfavourable neighborhoods.

This means that the burden of heterogeneity is not 
shared equally across social classes. On the contrary, 
students from better backgrounds do not contribute 
to a rising tide through the “peer effect,” and schools 
located in more unfavourable neighborhoods tend to 
receive a more heterogeneous student body from a 
larger radius, given that they must accept disadvantaged 
students from neighborhoods that do not have any or  
enough schools.5 

This process of segmentation by “skimming” 
(Filgueira and Bogliaccini, 2004) worsens the inequalities 
in the system and is comparable to the process of 
residential segregation due to the development of private 
neighborhoods by social sectors with more resources. 
Over the past 30 years, these gated communities have 
sprung up rapidly in the region, a trend that has also  
 

5  Unlike in the primary education system, where there has been an 
explicit policy for the past 20 years to build schools in the most critical 
neighborhoods, the process of expanding schools at the secondary 
level has been much slower.
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been seen in Uruguay though at a slower pace (Álvarez, 
2007). Studies examining the effect of the school on 
performance include works by Formichella (2011) in 
Argentina; Oreiro and Valenzuela (2012) in Uruguay, 
and Fernández and Del Valle (2013) in Costa Rica.

(c)	 Provision of educational and  
technological materials 
Schools lack own resources for school furnishings 

and supplies, with the exception of items provided by 
parent associations. Schools must put in requests with 
the central administration for the items they need, or 
otherwise solicit donations from parent associations and 
other occasional benefactors (Da Silveira and Queirolo, 
1998; Filgueira and Martínez, 2001).

As a result, there are major differences between 
schools in terms of instructional materials and 

technology, with two determining factors at play: the 
ability of school staff to negotiate with the central 
administration, and the economic capacity of the 
students’ parents. In an index of basic instructional 
materials and equipment that was constructed using 
data from the technical systems at anep (1999), 24% 
of schools in very unfavourable areas were found to 
have unmet needs, compared with just 2% of schools in  
favourable areas.

In summary, this article identifies three important 
factors in the institutional regulation of the school system 
that make it hard to correct performance inequalities: 
decentralized, teacher-driven decisions determining 
the distribution of teachers among schools, geography-
based criteria for assigning students to schools and a 
nationally centralized system for supplying educational 
and technological resources.

III
Variables and hypotheses

In order to test the three suggested hypotheses, a logit 
model is proposed using 2006 data from the Programme 
for International Student Assessment (pisa) on 15-year-
olds enrolled in the basic cycle of secondary school. 
Table 2 summarizes the variables that were used in the 
model, as well as the suggested hypotheses.

pisa is an international tool that assesses educational 
performance based on a representative sample of 15-year-
old secondary school students in each participating country. 
The assessment is conducted every three years, with each 
round focusing in depth on one cognitive area (science, 
reading or mathematics). In addition to the assessment, 
pisa administers three questionnaires to be completed 
by the students, their families and the school principals. 
In 2006, Uruguay also participated in the international 
option to assess a sample of students in the second 
year of the basic cycle of secondary school, regardless 
of age. A comparison of the findings from 2003 and 
2006 points up some important changes: (i) coverage of 
15-year-olds grew from 75% to 80%; (ii) the percentage 
of students who were behind grew, especially in the 
first year of secondary school; (iii) the participation of 
vocational schools grew by four percentage points, and 
(iv) the percentage of students attending schools in very 
unfavourable areas doubled. In short, “between 2003 and 
2006, the trend in Uruguay was mixed: it maintained 

its performance in mathematics but slipped in reading” 
(anep, 2007, p. 67).

The dependent variable is “scientific literacy,” a 
binary variable built using the pisa scale of proficiency in 
science.6 The pisa survey groups test scores by levels that 
indicate the proficiency that the student is demonstrated 
to possess. Students at level 6 have achieved the highest 
level of difficulty, and those at level 0 are unable to 
complete the most basic tasks (see table 1).7 Students 
at levels 0 and 1 have not attained scientific literacy. 
According to the pisa technical report, “at level 2, students 
have adequate scientific knowledge to provide possible 
explanations in familiar contexts or draw conclusions 
based on simple investigations. They are capable of 
direct reasoning and making literal interpretations of 
the results of scientific inquiry or technological problem 
solving” (oecd, 2006b, p. 294). As a point of reference, 
in 2006, 80.8% of students who completed the pisa test 
in the oecd countries placed at level 2 or higher.

6   The emphasis of the pisa assessment rotates between reading, 
mathematics and science. In 2006, the focus was on science. The 
same analysis could be repeated with either of the other two areas 
by consulting the database from other years (2003, 2009 or 2012).
7   For more methodological information on how this variable is 
constructed, see oecd (2009, p. 134). 
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The dependent variable was selected for three 
reasons. First, it can be interpreted in substantive terms. 
As established in the conceptual framework for the pisa 
test, the skills that define the threshold of proficiency 
in science —as in reading and mathematics— are the 
minimum required to be able to reasonably participate 
in the knowledge society, advanced studies and the 
labour market.

TABLE 1

Proficiency scale in science 

Levels
Porcentage of 

students
Scientific literacy

0 15.3 Below the line
(40.4 %)1 25.1

2 32.1

Above the line
(59.6%)

3 18.5
4 7.4
5 1.5
6 0.1

Source: Prepared by the authors, on the basis of data from Organization 
for Economic Cooperation and Development (oecd), pisa 2006 
Technical Report, Paris, oecd Publishing, 2006.

Secondly, in the case of Uruguay, it has been shown 
that when controlling for social and family background, 
it is virtually guaranteed that students who have not 
developed these competencies by 15 years of age will 
not finish secondary school and thus will not advance 
to higher education (Bucheli and Casacuberta, 2000; 
Kaztman and Retamoso, 2007; Fernández, 2009; Fernández 
and others, 2010). Moreover, their job prospects will be 
nearly entirely limited to performing manual labour in 
relatively low-paying jobs without protections (Fernández 
and others, 2010). This, in turn, has serious implications 
in terms of the development models to which the country 
can aspire based on the degree of specialization of the 
available human capital.

The third reason has to do with the problem 
of equity. The pisa test consists of a set of scalable 
activities reflecting a wide range of skills that can be 
hierarchically ordered from the most basic to the most 
complex, which are ultimately expressed in a value 
continuum scale. Intuitively, a system that produces 
less inequality could be thought of as one in which 
the range of student outcomes is narrower, which can 
easily be determined using classic indicators such as 
variance, coefficient of variation, percentile spread, or 
measures such as the Gini coefficient. Although these 
measures are statistically potent, another reasonable way 
to think about the problem is in terms of the capacity 

of the education system to guarantee that all students 
have access to a standard set of lessons determined as 
necessary for the entire population.

In terms of the former approach, there are some 
cases in which high rates of equity can be normatively 
unacceptable, e.g. a system in which all students are 
below the proficiency threshold. The latter approach, 
which is the approach supported by this article, is less 
concerned about the prospect of an academic elite 
scoring far above the national average, instead focusing 
on the notion of universal access to a core set of skills 
and knowledge that school systems should guarantee. 
These approaches are not contradictory but rather 
complementary, inasmuch as the international empirical 
evidence shows that systems with higher performance 
levels are the same systems that succeed in minimizing 
gaps between their students (oecd, 2008).

The variable included in the model to measure 
the effect on literacy of the first factor considered that 
regulates the system is the “proportion of certified 
teachers at the school,” measured as the percentage of 
teachers with a teaching certificate out of the total number 
of teachers at the school (oecd, 2006b, p. 308). Given 
that all public schools in the country must either have 
a fully certified teaching corps or distribute the number 
of certified teachers equally across schools, this variable 
helps test the hypothesis that the system in place for 
assigning teachers to schools has a negative effect on 
educational equality.

Hypothesis 1: the teacher assignment mechanism 
means that less desirable schools must fill positions 
with uncertified teachers, teachers in their final year of 
training, or teachers in their first year following training.

The second factor considered is “heterogeneity of 
school,” measured as the standard deviation from the 
mean socioeconomic level of the student body.

Hypothesis 2: given the geographical distribution 
of secondary schools, those that are more heterogeneous 
will have a higher proportion of students falling below 
the “literacy” level.

The third factor considered is asymmetry in the 
distribution of technological and teaching resources among 
schools, as a result of the national centralisation of the 
system for supplying and repairing those resources. To 
capture this factor, two variables are used. “Shortages of 
technological resources” is a simple additive index of the 
shortages reported by the school principal of the number 
of computers available for instruction, software for those 
computers and audiovisual materials. The second variable 
is “shortages of instructional materials,” measured as a 
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simple additive index of the shortages reported by the 
school principal of textbooks and library resources.8

Hypothesis 3: the greater the shortages of resources, 
in both cases, the smaller the percentage will be of 
students in the school who attain literacy levels.

Table 2 summarizes the descriptive statistics for 
the variables included in the analysis (table A.1 shows 
the statistics for each dependent variable group). The 
variables included as controls at the student level are as 
follows: “sex,” “socioeconomic level of the student,” and 
“age-grade delay status.” Previous studies in Uruguay 
have shown that in terms of “gender,” on average, girls 
perform better than boys (Perera, Llambí and Messina, 
2009).9 Given that the dependent variable in this model 
is “literacy,” it is assumed that on average the proportion 
of proficiency above the literacy threshold will be greater 

8   The pisa database offers an index of quality of school educational 
resources (scmatedu) that is computed from seven items that measure 
the school principal’s perceptions about the possible factors hindering 
instruction at the school. This study does not use the index on the 
understanding that it is important to make a conceptual distinction 
between shortages of technological resources and shortages of 
instructional materials.
9  In general, with respect to the countries participating in the pisa 
survey, girls obtain higher scores than boys in reading, but boys score 
better in science and mathematics. However, the 2006 pisa A test in 
Uruguay did not yield any significant differences, as illustrated by 
the results of the statistical model. 

among female students, but indicators are not available 
to put forth a hypothesis on the statistical importance of 
this difference in averages.

In relation to the “socioeconomic level of the 
student,” it is estimated —following the literature on 
the topic— that the literacy percentage will be higher 
among students with higher socioeconomic levels.

With respect to “age-grade delay of student,” the 
hypothesis is that this variable correlates inversely with 
the literacy rate. In this case, it should be noted that the 
pisa test is administered to 15-year-old students, so it 
is not possible to compare students who have repeated 
a grade against those who have not in the same level 
of secondary education (delayed students are enrolled 
in lower grades than the grade that corresponds to  
their age).

Also included are two school-level control variables: 
“socioeconomic context of the school” and “type of 
school,” either public or private.10 In the first case, the 
classification established by anep in 2006 was used, 
whereby schools were grouped into five categories 
ranging from a “very favourable” environment to a 
“very unfavourable” environment (anep, 2007). This 
classification has been used to test the importance that the 

10  Schools are urban (there are virtually no schools in rural areas of 
Uruguay), and vocational schools were excluded from the analysis. 

TABLE 2

Characteristics of independent variables

Variable

Operationalisation

Effect on 
literacy

Mean
Standard 
deviation

Minimum 
value

Maximum 
value

Level of 
measure-

ment
Categories

Sex Dummy 
variable

0 = female, 1 = male Negative 0.47 0.50 0 1

Context of student Interval Continuum, positive Positive 0.54 0.17 0 1

Age-grade delay of student Dummy 1 = delayed Negative 0.15 0.35 0 1

Proportion of certified teachers 
at the school

Interval Continuum Positive 61.91 18.61 20 100

Heterogeneity of school Interval Continuum Positive 0.92 0.20 0.9 2.3

Context of school Ordinal 
variable 

1 = very unfavourable  
5 = very favourable

Positive  3.00 1.23 1 5

Context of school Ordinal 0 = no shortages  
6 = maximum shortages

Negative  3.20 1.95 0 6

Shortages of textbooks and 
library resources

Ordinal 0 = no shortages Negative  2.00 1.24 0 4

4 = maximum shortages 0.41

Type of school Nominal 0 = private, 1 = public Negative 0.84 0.49 0 1

Source: Prepared by the authors, on the basis of data from Organization for Economic Cooperation and Development (oecd), pisa 2006 
Technical Report, Paris, oecd Publishing, 2006.



93C E P A L  R E V I E W  1 1 6  •  A U G U S T  2 0 1 5

EDUCATION SYSTEM INSTITUTIONS AND EDUCATIONAL INEQUALITIES IN URUGUAY   •  JUAN A. BOGLIACCINI AND FEDERICO RODRÍGUEZ

IV
Analytical technique and results

The model proposed for this analysis is a binomial 
logit model. The results are interpreted based on the 
analysis of the probability of change in the dependent 
variable (between 0 = illiterate and 1 = literate) given a 
change of one unit in the independent variable, with all 
other variables remaining constant at their mean values:  
Pr (Y = 1|x) (Gelman and Hill, 2007; Gujarati, 2004). 
The model includes robust standard errors to correct for 
heteroskedasticity.11 The number of observations in the 
model is 4,276, taken from the Uruguay data from the 
2006 edition of the pisa test. The gross participation rate 
in the test was 98.2% of the schools in the sample (pisa 

11  The tests for ruling out multicollinearity (variance inflation factor) 
and homoskedasticity from the errors (Breusch-Pagan/Cook-Weisberg 
test) can be found in tables A.3 and A.4. 

requires a school participation rate of 85%). The rate of 
participation of students who completed both the test and 
the questionnaire was 83.16% of the effective sample 
(pisa requires a participation rate of at least 80%). Table 
3 presents the results of the model.

1.	 Analysis of variables measured at the  
school level 

The model required four iterations to converge. A first 
analysis conducted at the centre of the data, the point at 
which the slope of the logistic curve is most pronounced, 
revealed the maximum magnitude of the effect of each 
independent variable on literacy. Among the school-
level variables, the most important as concerns aspects 
of educational inequality related to how the school 

school environment has on student achievement, and it is 
clear that students perform better in a better environment 
(anep, 2007). As in the case of the individual context, 
the hypothesis is that this variable correlates positively 
with the literacy rate at the school.

Lastly, regarding the “type of school” and based on 
the work of Oreiro and Valenzuela (2012), the hypothesis 
is that private schools will have a smaller proportion of 

literate students than will public schools. It is important 
to note that there are no private schools in the “very 
unfavourable” socioeconomic category and, conversely, 
no public schools in the “very favourable” category. Thus, 
the effect of “type of school” on literacy is determined 
by restricting the comparison to the “unfavourable,” 
“average,” and “favourable” categories, in which there 
are both public and private schools.

TABLE 3

Logit effect of selected variables on illiteracy 

Iteration 1: pseudolikelihood log = -2 878.3
Iteration 4: pseudolikelihood log = -2 250.6

β β /4 σ2 Robust Z Significance

Sex -0.048 -0.012 0.090 -0.53
Context of student 2.579 0.645 0.327 7.89 ***
Age-grade delay of student -2.155 -0.539 0.156 -13.82 ***
Proportion of certified teachers at the school 0.009 0.002 0.003 3.49 ***
Heterogeneity of school -1.168 -0.292 0.297 -3.93 ***
Context of school 0.459 0.115 0.059 7.82 ***
Shortages of technological resources -0.069 -0.017 0.036 -1.89 *
Shortages of textbooks and library resources 0.061 0.015 0.048 1.27
Type of school 0.514 0.129 0.181 2.84 **
Intercept -1.524 -0.381 0.427 -3.56 ***

N = 4276; Wald chi2(9)=640; LR=1255; AIC=4521
Code: * p(Z)<0.05; ** <0.1; *** <0.001 (a tail)

Source: Prepared by the authors.
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system is run —the proportion of certified teachers at 
the school, the homogeneity of the school, context of 
the school, shortages of technological resources and 
type of school— are statistically significant.

The proportion of certified teachers at the school 
is statistically significant in explaining illiteracy. An 
increase of 10% in that proportion at the centre of the 
data, with other variables remaining constant at their 
averages, causes the likelihood of obtaining literacy 
results to rise by 2%.

This finding supports the hypothesis put forth 
about the negative effect of the rules for filling 
teaching positions in the public sector, in which teacher 
preference is the only functionally strategic criterion. 
Individual teachers are limited only by the strategies of 
their colleagues exercising precedence in the selection 
process. This mechanism operates at the highest level 
of decentralisation (with the various levels identified as 
the central administration of the public school system, 
individuals schools and individual teachers), which does 
not allow for corrective measures in the system to improve 
equity in the distribution of resources among schools.

The effect is small but significant, which is to be 
expected given that the variable used as a proxy captures 
the difference in certification rates (and presumably 
teacher experience) but not the difference in the effect 
of teacher turnover.12 At any rate, the analysis of the 
model yields sufficient evidence to state definitively 
that this problem is a probable and important cause of 
educational inequality.

Heterogeneity at the school is also statistically 
significant and correlates negatively with the likelihood 
of rising out of the ranks of illiteracy. The less 
socioeconomically diverse the student body, the greater 
the likelihood will be that students will score above the 
literacy line. At the centre of the data, school heterogeneity 
in Uruguay is one (1) standard deviation from the mean of 
the context of the school. In this case, a onestep increase 
in school heterogeneity (from 0 to 1) leads to a 29%  
decrease in the likelihood of emerging from illiteracy.

These findings support the hypothesis that the 
mechanism for assigning students to schools based 
on geography has a regressive effect on the likelihood 
that a student will emerge from illiteracy. In a context 
of medium to high levels of residential segregation, the 
geography-based system segments the student body, 
preventing a distribution of students that would favour 
a positive “peer effect.”

12  pisa does not provide a better indicator, and the anep has not made 
systematic measurements of this phenomenon publicly available. 

The variable included in the model to measure 
shortages of textbooks and library materials is not 
statistically significant as an explanation for literacy 
levels. However, the variable on shortage of technological 
resources is statistically significant. At the centre of 
the data, a one-step increase in terms of the shortage of 
technological resources causes a 1.7% decline in the 
likelihood that a student will test as literate.13 

In short, the hypothesis on the negative effect 
on equality of centralised mechanisms for supplying 
educational materials is corroborated by the model 
presented in this paper only in the case of technological 
resources. This finding is extremely important for 
understanding the risks related to equity and integration 
of the individual in a society that is seeking to close the 
digital divide.

2. 	 Analysis of three typical scenarios

To illustrate the effects of the variables introduced in the 
model, a series of scenarios are presented to examine, 
under a discrete set of conditions, the likelihood that 
a student will score above the threshold for scientific 
literacy (levels 2 to 6). For greater clarity with respect to 
the hypotheses guiding the study, the scenarios assume 
that student characteristics (average student in the system) 
remain constant while school characteristics vary, in order 
to observe changes in the likelihood that the average 
student will score above the literacy line, depending 
on whether he or she is enrolled in an average school, 
a school among the 25% with the worst conditions or a 
school among the 25% with the best conditions.

(a)	 Scenario 1
In 2006, the average individual in the sample is a 

female student from a middle socioeconomic background 
(category 3) who had no age-grade delays and was enrolled 
in an average school with the following characteristics: 
the school is public, the average student is also from a 
middle socioeconomic background, the heterogeneity 
of the school is also at the midpoint of the distribution  
(a standard deviation of 0.9), 62% of teachers are certified, 
there are shortages in at least two of the three categories 
included in the index of technological shortages and there 
are inadequate materials in at least one of category of 
instructional materials.

13   The 2006 pisa assessment was administered before President 
Vázquez’s government launched the ceibal Plan, which provides 
a personal computer to every student enrolled in a public school at 
the primary level.



95C E P A L  R E V I E W  1 1 6  •  A U G U S T  2 0 1 5

EDUCATION SYSTEM INSTITUTIONS AND EDUCATIONAL INEQUALITIES IN URUGUAY   •  JUAN A. BOGLIACCINI AND FEDERICO RODRÍGUEZ

The likelihood that this student will obtain a score 
on the pisa test that places her above the literacy line is 
74%. In other words, 3 of every 4 hypothetical students 
will score above level 1 (see table 1). If the student has 
one year of age-grade delay, the likelihood that she scores 
as literate is just 25%. This figure is extremely important 
because of all the countries around the world participating 
in the pisa test, Uruguay is one of four with the highest 
rates of age-grade delays among 15-year-olds.14 

(b)	 Scenario 2
The same female student is assumed to attend a 

school with conditions that place it among the best 25% 
of schools in the country. In this school, the average 
student is from a middle socioeconomic background 
(i.e. the peer effect remains constant in this comparison), 
there is less heterogeneity (a standard deviation of 0.72), 

14  Uruguay has very high dropout rates among 15-year-olds and age-
grade delays (14% of 15-year-olds who have remained in school). This 
is an inefficient solution to the problem created by the tension between 
coverage and quality that is always present in any school system. 

73% of teachers are certified and there are technological 
shortages in just two of the three categories and shortages 
of instructional materials in just one. The likelihood that 
this same student will score above the literacy threshold 
is now 82% (compared with 74% in scenario 1). If the 
student has one year of age-grade delay, the likelihood 
drops to 34%.

(c)	 Scenario 3
Lastly, the same student is assumed to attend a 

school with conditions that place it among the worst 
25% of schools in the country. In this school, the average 
student comes from an unfavourable sociocultural 
context, there is more heterogeneity (a standard deviation 
of 1.05), only 47% of teachers are certified and there 
are technological shortages in all three categories and 
shortages of instructional materials in both categories. 
The likelihood that this same student will score above 
the literacy threshold is just 58% (compared with 74% 
in scenario 1 and 82% in scenario 2). If the student has 
one year of agegrade delay, the likelihood drops to a 
mere 14%.

V
Conclusions

The analysis presented here demonstrates that the 
mechanisms for assigning teachers and students to 
schools and distributing instructional materials have an 
adverse effect, producing and reproducing educational 
inequalities. First, the mechanism for assigning teachers 
to schools leads to the segmentation in the distribution 
of teachers based on the sociocultural context of the 
respective schools, which reinforces inequalities of 
origin among the students. Second, the mechanism for 
assigning students to schools leads to homogeneity in 
the student body of schools with favourable conditions, 
and heterogeneity in the student body of schools with 
average, unfavourable and very unfavourable conditions. 
Lastly, the mechanism for the provision and maintenance 
of technological resources for educational use reinforces 
unequal access to these resources in favour of schools 
in more favourable contexts.

The effect that teacher assignment mechanisms 
have on the distribution of skills and capacities among 
schools and the ensuing inequalities in quality and equity 
raise the problem of how to stop operating according to 

the “logic of the market” that the mechanism imposes. 
This is a clear “principalagent problem” in which 
the interests of the system diverge dramatically from 
those of the student body, begging the question as 
to what end is being served by allowing teachers to 
choose their school with no possibility for the system  
to intervene.

Assigning students who live within a certain 
radius of a school to that school reproduces patterns 
of residential segregation within the school and, thus, 
educational segmentation. During the 1995 education 
reform, some projects intended to break this dynamic 
were discussed, including a school busing policy that 
would have made it possible to transport students between 
districts, a proposal that was ultimately rejected for 
budgetary and political reasons. The risk of failing to 
implement policies to break this pattern is that school 
segmentation will become further entrenched, as the 
public school system expands through the construction 
of new schools in very unfavourable neighborhoods, 
generating a problem not unlike the one currently seen 



96 C E P A L  R E V I E W  1 1 6  •  A U G U S T  2 0 1 5

EDUCATION SYSTEM INSTITUTIONS AND EDUCATIONAL INEQUALITIES IN URUGUAY   •  JUAN A. BOGLIACCINI AND FEDERICO RODRÍGUEZ

ANNEX

TABLE A.1

Descriptive statistics of the variables included in the analysis,  
by dependent variable category

Variable
Illiterate Literate

Mean Standard deviation Mean Standard deviation

Sex 0.48 0.50 0.46 0.50
Context of student 0.47 0.16 0.59 0.16
Age-grade delay of student 0.33 0.47 0.03 0.17
Proportion of certified teachers at the school 56.77 18.13 63.10 18.49
Heterogeneity of school 0.96 0.18 0.89 0.21
Context of school 2.00 1.00 3.02 1.19
Shortages of technological resources 3.79 1.73 2.89 2.00
Shortages of textbooks and library resources 2.24 1.15 1.77 1.26
Type of school 0.92 0.27 0.71 0.46

Source: Prepared by the authors, on the basis of data from Organization for Economic Cooperation and Development (oecd), pisa 2006 
Technical Report, Paris, oecd Publishing, 2006.

at the primary school level: the creation of cultural 
homogeneity in poor neighborhoods.

Signs of problems related to the highly centralised 
structure of the national school system are beginning 
to be seen in various aspects of how the system is run. 
The digital divide will clearly be a critical challenge in 
terms of overcoming inequality of opportunities in the 
years ahead, and Uruguay’s education system does not 
seem poised to tackle it. At the same time, the ceibal 
Plan has succeeded in reducing the technology gap by a 
wide margin in primary education and is on the path to 
accomplishing the same at the secondary level. However, 
the success of this solution should not be used to mask the 
root of the problem, which lies in the differential access 
that schools have to resources and the problem that this 
gap in access then creates by reinforcing inequalities at 
the origin. Nor should it go unrecognized that this plan 
was developed outside the national education system 
(and is run by an technology innovation agency), owing 
in part to internal conflicts and opposition to the policy, 
even in late 2010, by the teaching corps.

In conclusion, the institutional challenges that 
the national education system must face in order to 
overcome problems related to coverage, quality and 
equity will require actions at two levels. First, the 

objectives of the secondary education cycle should be 
reformulated, followed by the institutional mechanisms 
in the service of those objectives. At present, instruction 
at the secondary level is not exclusively geared towards 
providing access to a university education, but rather 
also towards preparing students to enter the job market 
and vocational programs at post-secondary technical 
schools. The second area of action, which is related to 
the first, is for the education system to tackle problems 
related to sectoral corporatism, in order to advance 
towards the institutional changes needed to put student 
education above the interests of non-student actors in  
the system.

Lastly, the study presented here has its own 
limitations, namely the fact that is analyses only one 
category of the institutional aspects that can affect 
equity in educational achievement. In Uruguay, factors 
such as national exams, accountability, school choice 
and performance incentives have not been incorporated. 
As a result, the potential effect of these factors cannot 
be assessed. In addition, there are limitations in terms 
of the information available in the pisa databases and 
how to use the data to measures the desired concepts. 
Hopefully, future studies will be able to successfully 
transcend these limitations.
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TABLE A.2

Description of variables used in the analysis

Variable Description

Sex Sex of the student.

Context of student Index of household economic, social and cultural status (iescs).

Age-grade delay of student This is defined as a delay of two or more years in the educational career of a student with 
respect to his/her cohorts.

Proportion of certified teachers at the school This variable is calculated by dividing the number of fully certified teachers by the total 
number of teachers.

Context of school This is established based on the iescs average for the student body at the school. It is a 
measure of the central trend.

Heterogeneity of school This is established based on the “context of school” variable, but it measures the internal 
heterogeneity of the respective school, regardless of its relative “context” position. It is a 
measure of dispersal. 

Shortages of technological resources This is a simple additive index based on the school principal’s opinion about the shortages or 
inadequacy of computers available for instruction, the shortages or inadequacy of educational 
software for the computers and the shortages or inadequacy of audiovisual resources  
for instruction.

Shortages of textbooks and library resources This is a simple additive index based on the school principal’s opinion about the shortages or 
inadequacy of textbooks and library resources at the school.

Type of school A value of 1 is assigned when the school is private, and a value of 0 is assigned when the 
school is public. 

Source: Prepared by the authors.

TABLE A.3

Variance inflation factor (vif) for the model

Variable vif 1/vif

Sex 2.58 0.387055
Context of student 2.47 0.405523
Age-grade delay of student 2.24 0.446160
Proportion of certified teachers at the school 2.03 0.492614
Heterogeneity of school 1.56 0.639929
Context of school 1.24 0.804850
Shortages of technological resources 1.17 0.851628
Shortages of textbooks and library resources 1.06 0.941546
Type of school 1.02 0.982756
Mean vif 1.71

Source: Prepared by the authors, on the basis of data from Organization for Economic Cooperation and Development (oecd), pisa 2006 
Technical Report, Paris, oecd Publishing, 2006.

TABLE A.4

Breusch-Pagan/Cook-Weisberg test 
for heteroskedasticity

Ho: Constant variance

Variables: Adjusted illiteracy values

χ2(1) = 9.27

P>χ2 = 0.0023

Source: Prepared by the authors, on the basis of data from Organization 
for Economic Cooperation and Development (oecd), pisa 2006 
Technical Report, Paris, oecd Publishing, 2006.
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The health sector has major effects on the level of social 
welfare. From the individual standpoint, the consumption 
of the goods and services produced by this sector affects 
well-being directly, since an individual’s health status 
determines the degree to which he/she feels completely 
well. From the macroeconomic perspective, the health 
sector affects economic growth, since it forms part of the 
stock of human capital and determines the economy’s 
productive capacity (who, 2001; Bloom, Canning and 
Sevilla, 2001). Over the last few years, health spending 
in both developed and developing economies has grown 
considerably in per capita terms (by 3% per year on 
average in the countries of the Organization for Economic 
Cooperation and Development (oecd) (oecd, 2010)). 
This increase is largely explained by the introduction 
of new technologies and changes in the population’s 
epidemiological profile, since a higher prevalence 
of chronic diseases results in more intensive use of 
hospital services. In Brazil, public and private health 
expenditure jointly account for roughly 8% of gross 
domestic product (gdp) —similar to the 8.9% average 
among oecd countries in 2009—. In absolute terms, 
health expenditure in Brazil was equivalent to US$ 674 
per capita at 2006 purchasing power parity (who, 2009), 
compared to a global per capita average of US$ 790. 
In sector-dynamic terms, health expenditure in Brazil 
has maintained a broadly constant share of gdp over the 
last few years (ibge, 2008). This relative stability partly 
reflects budgetary control by the government, which 
restrains public expenditure. In economies with health 
systems that are predominantly public, tighter control 
of health expenditure is normal.

Aside from the health sector’s importance in terms 
of gdp share, other characteristics provide insights into 
its dynamism and sectoral interaction in the economy 
at large. The delivery of health care, particularly in 
the case of low- and medium-complexity services, is 
a labour-intensive productive process that absorbs a 
large proportion of the employed population. Most 

of the services in question cannot be provided on a 
commercial basis and respond to demand in the area 
of residence. In contrast, high-complexity health-sector 
activities, particularly diagnostic services and drug 
manufacturing, are technology-intensive. Consequently, 
those health subsectors are more interdependent with 
the external sector, either directly, for example through 
equipment purchase, or indirectly, through inputs to 
perform medical procedures. Technological-intensity 
varies between countries and seems to be related to the 
ways the services in question are financed and delivered 
in each country.

This article makes a systemic analysis of the health 
sector in Brazil, by studying its productive structure 
and interactions with the other sectors of the economy. 
It draws on unpublished data on the National Health 
Accounts, provided by the Brazilian Geographical 
and Statistical Institute (ibge), and it puts forward a 
methodology for harmonizing the System of National 
Accounts (input-output matrix) with the Health Satellite 
Accounts for 2000 and 2005.1 That harmonization helps 
to clarify the relations that exist between health and other 
sectors of the economy, and makes it possible to measure 
the effects of health policies on the macroeconomic 
aggregates using input-output indicators. The National 
Health Accounts System adopted in Brazil follows the 
international accounts model, which enables comparisons 
to be made between countries.

Input-output matrices are a suitable tool for analysing 
interdependence between the different sectors in an 
economy. Their main function is to make it possible to 
evaluate a sector’s production requirements to satisfy a 
given sectoral structure of final demand for goods and 
services. The input-output methodology has been used 
for analysis in different areas; and in Brazil there are 
applications relating to most of the industrial sectors 
—agriculture (Rodrigues and Guilhoto, 2004), transport 
(Toyoshima and Ferreira, 2002; Betarelli Junior, Bastos 
and Perobelli, 2008), income distribution (Azzoni 
and others, 2007; Moreira, 2007), energy (Perobelli, 
Mattos and Faria, 2007; Mattos and others, 2008) and 

1   This article uses the tables of resources and uses for the health 
subsectors and the tables of uses of goods and services for  
those subsectors.

I
Introduction
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environmental issues (Hilgemberg and Guilhoto, 2006; 
Imori and Guilhoto, 2007), among others. Nonetheless, 
studies focusing specifically on the health sector are 
scarce. Most international research on this sector, 
using the input-output methodology, focuses mainly 
on intra-sectoral relations (Correa and Parker, 2005; 
Hongyi, 2009).

This study contributes to the input-output literature 
in Brazil and helps fill the gap in specific analyses of 
the health sector. With the epidemiological transition 
and population ageing processes that are unfolding 
in Brazil, health expenditure is likely to increase in 
the future; and this could have differentiated effects 
on the economy, according to the relations that exist 
between the health sector and other economic sectors. 
In that connection, the harmonization of the Brazilian 

input-output matrix is an important tool allowing for a 
higher level of health sector disaggregation. Moreover, 
gaining a better understanding of inter-sectoral relations 
is fundamental for optimizing the planning of public 
health policies, in the context of consolidating and 
expanding the Brazilian health system, particularly its  
public-sector component.

The rest of this article is structured as follows: 
section II discusses the Brazilian health sector, and 
section III describes the harmonization of the National 
Health Accounts with the System of National Accounts. 
Section IV reviews descriptive statistics of the input-
output matrix expanded to include subsectors of the 
health sector, while section V analyzes the other health 
subsectors based on the input-output model. Lastly, 
section VI concludes.

II
The health sector in Brazil

This section describes the performance of the Brazilian 
health sector based on an extensive sample of oecd 
countries, including a number of Latin American ones. 
Three indicators are used: health sector expenditure as 
a proportion of gdp, life expectancy at birth, and health 
expenditure measured in purchasing-power-parity terms. 
Life expectancy at birth is generally used in the literature 
as an indicator of the population’s average health status, 
since it takes account of all age groups and all surviving 
cohorts (Robine, Romieu and Cambois, 1999; Almeida 
and others, 2000; Andrade, 2002; Camargo, Rodrigues 
and Machado, 2006; Terra and Queiroz, 2010). Although 
this indicator has a number of limitations, since it does 
not include the morbidity dimension or quality of life at 
the individual level, it is the best measure, particularly 
for making international comparisons. Indicators of 
expenditure as a proportion of gdp and expenditure at 
purchasing power parity are mutually complementary. 
The first relates to the allocation of health expenditure 
in the countries in question, while the second provides 
a measure of the level of expenditure per person. Two 
countries can allocate health spending in the same 
way, but at very different levels according to per capita 
income differences.

Figure 1 shows the relation between the proportion 
of gdp spent on health and gdp per capita in 2007. 
The shape of the curve reveals a monotonic relation 

between health expenditure and per capita gdp, because 
the wealthier countries allocate a larger share of their 
gdp to the health sector. Although Brazil’s per capita 
gdp is low (US$ 7,185 at purchasing power parity), it 
is located on the curve, suggesting that the allocation 
of expenditure to the health sector in terms of relative 
share of output follows the same pattern as seen in the 
developed countries. It is interesting to note Brazil’s 
situation compared with that of other Latin American 
countries: while Mexico and Chile both have very similar 
per capita gdps to Brazil’s, they spend a much smaller 
share of gdp on health. Moreover, while gdp levels in 
Argentina and Cuba are below that of Brazil, their relative 
share of health expenditure is very similar to that seen 
in developed countries. Among the latter, the United 
States records the highest level of expenditure, close 
to 16% of gdp, and occupies a position well above the 
fitted curve of health expenditure against per capita gdp. 
Other developed countries, such as Germany (10.4%), 
Canada (10.1%) and France (11%) fit the curve well.

Figure 2 shows the relation between life expectancy 
at birth and per capita gdp. Life expectancy is a measure 
of economic welfare. The curve has a quadratic shape 
which suggests a positive relation but with life expectancy 
increasing at declining rates as per capita gdp grows. 
In other words, it suggests a concave health production 
function, which makes clear that health gains are greater 
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among the poorer countries. As the economy’s wealth 
grows, the health gains for individuals are ever smaller, 
bearing in mind the life-cycle dimension (mortality). 
Brazil’s location on the graph is well below the fitted 
curve, which suggests that Brazilian life expectancy 
is well below what would be expected in terms of the 
country’s wealth. It also probably reflects the high level 

of child mortality in Brazil (close to 20 per 1,000 live 
births compared to the figures in developed countries, 
where rates are generally below 10 per 1,000 live births).  
According to the health economics literature, the Brazilian 
epidemiological profile reveals infectious/contagious 
diseases typical of less developed countries, coexisting 
with the chronic-degenerative diseases that are typical 

FIGURE 1

Share of gdp spent on health and per capita gdp, selected countries 2007
(us dollars at purchasing power parity)
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int/whosis/whostat/EN_WHS10_Full.pdf?ua=1; World Bank, “gdp per capita”, 2007 [online] http://data.worldbank.org/indicator/NY.GDP.
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FIGURE 2

Life expectancy at birth and per capita gdp, selected countries 2007
(Years and us dollars)
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of developed countries (Luna, 2002; Schramm and 
others, 2004; Brazil, Ministry of Health, 2004 and 2010; 
Campelo, Gonçalves and Donadi, 2005).

Lastly, figure 3 corroborates the results of the 
previous figure, by analysing life expectancy in relation 
to total health expenditure calculated at purchasing 
power parity. The shape of the curve is the same as that 
obtained previously, thereby reinforcing the notion of 
a concave health-care production function. The relation 
in question makes it possible to rank countries in terms 
of technical efficiency, because the curve shows the 
life expectancy that would be predicted by the level of 
health expenditure. Brazil’s low position on the graph 

reveals a degree of expenditure inefficiency (Marinho, 
Cardoso and Almeida, 2009; Ribeiro and Rodrigues Jr., 
2006; Ribeiro, 2008). The authors of the present article 
believe this reflects the persistence of health problems 
that are typical of poorer countries, stemming above all 
from a lack of sanitation and basic public health services 
for certain segments of the population.

The indicators presented show Brazil’s relative 
position with respect to global health indicators and 
expenditure. To gain a better understanding of that 
position, the following sections analyse the structural 
characteristics of the health sector and how it integrates 
into the productive system.

FIGURE 3

Life expectancy at birth and per capita health expenditure, selected countries 2007
(Years and us dollars at purchasing power parity)
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III
Harmonization of the National Health Accounts 
with the System of National Accounts

This section describes the procedure used to harmonize 
Brazil’s input-output matrices with the aim of incorporating 
the breakdown of the economic activities of the health 
sector in 2000 and 2005. Two data systems were used: 
(i) the System of National Accounts of the ibge (2000 
and 2005), which divides the Brazilian input-output 

matrix into 55 sectors, and (ii) the National Health 
Accounts System, also published by the ibge, which 
reports five economic activities of the health sector 
in addition to those already existing. The new version 
of the input-output matrix proposed in this study thus 
comprises 60 sectors —the 55 original ones together 
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with the five health subsectors. As the structure of the 
input-output matrices is similar for all available years, 
the same procedure is adopted.

Tables 1 and 2 show the breakdown according 
to the technology of the activity and product in the 
System of National Accounts (original breakdown), 
and the respective breakdown in the National Health 
Accounts System. The first column shows the subsector 
or original output of the System of National Accounts; 
and the second shows the classification available in the 
National Health Accounts System proposed by the ibge. 
As can be seen, four subsectors and seven additional 
health-related products were created.

Three key tables were used from the System of 
National Accounts: the table of resources of goods and 
services, which shows their supply in the economy at 
current prices, and import values; the table of uses of 
goods and services at consumer prices, which provides 

the economy’s value added; and the table of supply 
of and demand for production at basic prices, which 
specifies the values of intermediate consumption and 
final demand. The three tables originally encompass 
110 products and 55 sectors, forming a 110x55 matrix.

From the National Health Accounts System, data on 
the total value of output was obtained from the resources 
of goods and services table; and these were combined 
with data on intermediate consumption and value added 
obtained from the uses of goods and services table.

Application of the input-output methodology 
requires the technology type (sector or product) under 
which the matrix will be constructed to be defined. This 
article chose an input-output model with sector-based 
technology, so that the final matrix is a 60x60 square 
matrix constructed from the market-share matrix. The 
procedures adopted in the harmonization are described 
in more depth in annex I.

TABLE 1

Description of the health subsectors in the System of National Accounts  
and National Health Accounts 

Health subsector Other health subsectors

Pharmaceutical products Manufacture of pharmaceutical products
Manufacture of apparatus for  
medical-hospital and dental use

Manufacture of apparatus for medical-hospital and dental use

Commerce Other commerce 
Trade in pharmaceutical, medical, orthopaedic and dental products

Financial intermediation and insurance Financial intermediation and other insurance 
Complementary medical care

Corporate health care Hospital care activities 
Other health-care-related activities 
Private social services

Source: Brazilian Geographical and Statistical Institute (ibge), Sistema de Contas Nacionais and Contas Nacionais em Saúde, 2005.

TABLE 2

Original product and breakdown of products in the System of National Accounts

Health product Health subproducts

Pharmaceutical products Pharmaco-chemical products 
Medicines for human use 
Medicines for veterinary use 
Materials for medical, hospital and dental use

Commerce Other commerce 
Trade in pharmaceutical, medical, orthopaedic and dental products

Financial intermediation and insurance Financial intermediation and other insurance 
Health plan —including health insurance

Corporate health care Hospital care activities 
Other health-care-related activities 
Private social services

Source: Brazilian Geographical and Statistical Institute (ibge), Sistema de Contas Nacionais and Contas Nacionais em Saúde, 2005.
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Table 3 shows the relative share of the other components 
of the health sector in gdp, employment and gross 
production value in the years 2000 and 2005, respectively. 
The health sector as a whole represented about 7% 
of gdp and 4% of total employment generated in 
Brazil. The other subsectors include public health and 
other related activities. The latter’s share in gdp and 

employment reflects the importance of the unified health 
system in the delivery and financing of health services. 
Although the pharmaceutical and medical apparatus 
and instruments manufacturing subsectors generate 
few jobs, they account for a much larger share of gdp 
and gross production value, thereby indicating a high  
capital-output ratio.

IV
Descriptive statistics of the input-output  
matrix expanded to incorporate subsectors  
of the health sector

TABLE 3

Brazil: relative share of the other health subsectors in gdp, employment and gross 
production value, 2000 and 2005
(Percentages)

Subsectors 
gdp Employment

Gross production 
value

2000 2005 2000 2005 2000 2005

Manufacture of pharmaceutical products 0.71 0.61 0.05 0.04 0.70 0.58
Medical-hospital, measurement and optical apparatus and instruments 0.32 0.33 0.12 0.13 0.29 0.28
Trade in pharmaceutical, medical, orthopaedic and dental products 0.40 0.44 0.71 0.75 0.38 0.41
Complementary medical assistance 0.26 0.19 0.06 0.07 0.33 0.22
Hospital care activities 1.16 1.19 0.27 0.25 0.70 0.70
Other health-care related activities 1.89 1.57 1.04 1.14 1.15 0.92
Private social services 0.25 0.21 0.42 0.45 0.15 0.12
Public health 2.47 2.73 1.37 1.40 1.45 1.55

Total 7.46 7.27 4.04 4.23 5.16 4.79

Source: Brazilian Geographical and Statistical Institute (ibge), Sistema de Contas Nacionais and Contas Nacionais em Saúde, 2000 and 2005.

To identify the linkage structure of the other 
components of the health sector, the typical input-output 
analysis statistics are presented for the years 2000 and 
2005. Figures 4 and 5 show the distribution of the 
sales of the other health subsectors for intermediate 
consumption and components of final demand in 2000 
and 2005, respectively. For comparison purposes, the 
composition of the sales of large aggregate sectors are 
included (agriculture, extractive industry, manufacturing, 
commerce and services). Families account for a very 
small proportion of the sales of the public health sector, 
which is mainly consumed by government. In practice, the 
family consumption of public health services is counted 
in government consumption, because, as a free-access 
public good, it is not paid for (directly) by the families.

The analysis of figures 4 and 5 reveals two intersectoral  
relation models associated with the other health subsectors. 
The first group, oriented more towards industrial activity, 
is headed by the complementary medical care branch, 
which has the largest share in sales for intermediate 
consumption. Much of the production of those subsectors 
is thus converted into productive inputs for the other 
sectors, potentially generating upstream linkages in 
the economy. That group consists of the other health 
subsectors: manufacture of pharmaceutical products, 
manufacture of apparatus for medical-hospital and dental 
use; trade in pharmaceutical, medical, orthopaedic and 
dental products; and complementary medical care. The 
latter is linked to consumption by the public administration  
sector, which represents the part financed by government.
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FIGURE 4

Brazil: composition of total demand of the other health subsectors and sector 
aggregates by components of total absorption, 2000
(R$ million)
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FIGURE 5

Brazil: composition of total demand of the other health subsectors and sector 
aggregates by components of total absorption, 2005
(R$ million)
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Source: Brazilian Geographical and Statistical Institute (ibge), Sistema de Contas Nacionais and Contas Nacionais em Saúde, 2000.
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The second group of subsectors include activities 
related to the provision of medical care, consumed mainly 
by families. This group includes hospital-care activities, 
other health-care-related activities and private social 
services. The activities in question involve few upstream 
linkages, since they do not provide significant inputs 
for other sectors of the economy but basically represent 
final consumption services. Most of these activities are 
health services provided in the individual consumers’ 
area of residence. This intersectoral relation model is 
repeated in the two years analysed, as is corroborated 
by comparing the subsectors’ sales structure with that 
of the aggregate sectors. The first group’s share of 
intermediate consumption is similar to that reported 
for manufacturing industry and commerce. It should 
also be noted that the Brazilian health sector basically 
targets domestic demand, with a very small percentage 
of export sales.

Table 4 displays data on the cost structure of the 
disaggregated health subsectors, based on domestic 
intermediate consumption, value-added and imports, in 
2000 and 2005. Imports account for a large proportion 
of the costs of health subsectors that engage in 
industrial activities, in other words, the manufacture of 
pharmaceutical products and the manufacture of apparatus 

and instruments for medical-hospital and dental use. The 
share in question is similar to that seen in manufacturing 
industry in the two years analysed. Moreover, the share 
of those two subsectors in intermediate consumption 
is less than the industry average, which suggests few 
backward linkage effects in the productive structure. In 
addition, growth in the subsectors entails an increase in 
the demand for imports, which could have significant 
repercussions on the country’s balance of payments. 
The cost composition of the hospital-care activities 
subsector is the most similar to that of industry. This 
probably reflects the complexity of the services provided, 
which are intensive both in equipment and in various 
national services, and it needs relatively few imports. 
The cost structure of the other health subsectors is 
similar to that of the services sector generally, with a 
larger share of value-added and a smaller percentage  
of imports.

The indicators analysed in this section displayed 
some of the characteristics of the health subsectors in 
their direct inter-relation with the other sectors of the 
economy, in terms of purchases, sales and costs. A 
complementary analysis can be performed based on the 
input-output model resulting from the matrix constructed 
with the new health subsectors.

TABLE 4

Brazil: relative composition of purchases by the health subsectors  
and aggregate sectors, 2000 and 2005
(Percentages)

Sectors

2000 2005

Intermediate 
consumption

Imports Value-added
Intermediate 
consumption

Imports Imports

Manufacture of pharmaceutical products 41.4 15.9 42.7 43 14.6 42.3
Manufacture of apparatus 20.1 10.4 69.5 21.8 11.7 66.5
Health-care commerce 30.8 0 69.2 30.5 0 69.5
Complementary assistance 49.7 0 50.3 49.9 0 50.1
Hospital activities 49.7 8.1 42.2 50 9.4 40.6
Other health-related activities 30.8 5 64.2 36.1 6.8 57.1
Private social services 44.4 7.2 48.4 39.5 7.5 53
Public health 32.5 6.7 60.8 37 7.8 55.2

Agricultural 35.6 4.7 59.8 41.1 4.8 54.1
Extractive 45.2 8.5 46.3 48.9 8.7 42.4
Industry 55.6 12.1 32.2 57.6 12.1 30
Commerce 24.8 5.1 70.1 24.9 5.2 69.9
Services 31 4.6 64.4 30.9 5.2 63.9

Source: Brazilian Geographical and Statistical Institute (ibge), Sistema de Contas Nacionais and Contas Nacionais em Saúde, 2000.
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V
Analysis of health subsectors based on the 
input-output model

Multiplier analysis is a traditional approach derived 
from the input-output model. Multipliers complement 
the analysis of the importance of a given sector in the 
economy, making it possible to evaluate the direct and 
indirect effects on the economic system of exogenous 
disturbances, particularly from final demand (Miller 
and Blair, 2009). This study uses the most common 
input-output indicators: production and employment 
multipliers, indices of backward and forward linkages and 
key sector. These indicators are constructed according to 
the methodology described in Miller and Blair (2009).

In short, production multipliers capture the effect 
on the economy’s production of a one-monetary-unit 
increase in the sector’s final demand. Thus, as the 
increase in final demand for the sector’s production 
implies a need for direct inputs, which in turn require 
more inputs, the indirect need of production is essential 
for satisfying that demand. The total coefficients of the 
Leontief inverse matrix capture that effect in all sectors, 
whereas summation along the rows measures the total 
multiplier effect of the sector in question. Similarly, 
assuming employment has a fixed-coefficient relation 
with the sectors’ production, the production multiplier 
effects would be reflected in employment multiplier 
effects. Lastly, the index of backward and forward 
linkage and the key sector are formulations based on the 
multipliers, where the aim is to identify the sectors that 
contribute by more than the economy-average in terms of 
multiplier effects on input purchases (backward linkage) 
and on the sale of their output (forward linkages). Annex 
II formalizes these indicators.

A complementary approach to key sector concept 
and linkage indices is the field of influence (Sonis and 
Hewings, 1992).

The field-of-influence concept relates directly 
to changes in the technical input-output coefficients, 
defined as follows:

A aij=  is the direct coefficients matrix;

E eij=  is the matrix of disturbances;

= −B I A b ij
1
=

-_ i  is the inverse Leontief matrix before 
the effects of the disturbances;

 B I A E bij
1

ff == − −
-_ _ _i i i  is the inverse Leontief 

matrix after the effects of the disturbances.
Assume a small change e, in just one parameter, aij 

of matrix A. For example, let i = 1 and j = 1, such that:
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According to Sonis and Hewings (1992), the field 
of influence stems from the following relation:
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where F(eij) is the field of influence of the change in 
the input-output coefficient aij. According to Guilhoto 
(2004), to identify the coefficients with the largest field 
of influence, it would be necessary to associate each 
matrix F(eij) with a value equal to:

	 S fij kl ij
l

n

k

n
2

11

f=
==
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Thus, from the value Sij it is possible to develop a 
hierarchy of direct coefficients based on their respective 
fields of influence. In other words, the sectoral relations 
can be viewed in terms of their importance in the multiplier 
effect in the economy.
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VI
Results

This section presents the results obtained from the 
analysis of the linkages of the health subsectors in the 
context of the Brazilian economy, using an input-output 
model and its usual indicators: (i) simple multipliers 
of production and employment; (ii) linkage indicators;  
(iii) key sector, and (iv) field of influence.

The forward and backward linkage indices can be 
used to evaluate the interaction between the subsectors, 
with respect to both the supply of intermediate inputs 
and the demand for them. As a result, key subsectors 
are considered those that have above-average linkages 
in both the purchase and the sale of their output to the 
rest of the national economy.

Annex III sets out the results of the forward and 
backward linkage indices and the identification of key 
sectors. Those results are illustrated in figures 6 and 7, 
which relate the forward and backward linkage indices 
to the specification of the key sectors in 2000 and 2005. 
The horizontal axis measures the forward linkage index in 
each sector, and the vertical axis indicates the backward 
linkage index.

Quadrant I of figures 6 and 7 shows the key sectors, 
in other words those with above-average input purchase 
and sale linkages to the rest of the economy. Quadrant II  
shows sectors that have above-average forward and 

below-average backward linkages, in other words, while 
the sale of their products in money terms is greater than 
the average for the rest of the economy, their input 
purchases are below average. Quadrant III shows sectors 
that have a low level of production linkage, with few 
intersectoral relations in either the sale or the purchase 
of products on the domestic market. Lastly, although 
the sectors of quadrant IV purchase more than average 
amounts of domestic intermediate inputs, they are little 
used as production inputs themselves.

The results show that none of the health subsectors was 
a key sector of the economy, either in 2000 (see figure 6) or 
in 2005 (see figure 7). This result was expected, since the 
service sectors generally have few backward and forward 
linkages; they are more closely related to final demand 
(consumption by families and government), and make  
intensive use of imported inputs (pharmaceuticals sector).

The key sectors identified for the Brazilian economy 
were: (i) food and beverages; (ii) textiles; (iii) cellulose 
and paper products; (iv) oil refining; (v) chemical 
products; (vi) manufacture of resins and elastomers;  
(vii) articles of rubber and plastic; (viii) manufacture 
of steel and products of steel, and (ix) metal products, 
except machinery and equipment. There were no changes 
in the list of key sectors between the two periods.

FIGURE 6

Brazil: dispersion of backward and forward linkages, 2000
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FIGURE 7

Brazil: dispersion of backward and forward linkages, 2005
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A more detailed view of the health subsector 
multipliers reveals their lower-than-economy-average 
effect. The production multiplier corresponds to a 
direct and indirect variation in the total production of 
the economy (all sectors), stemming from an exogenous 
change of one monetary unit of final demand in a given 
sector. As a substantial part of the subsectors’ sales 
corresponds to final demand, and their intermediate 
purchase coefficients are small, one would expect these 
subsectors to rank low in terms of linkages.

Annex IV shows the results of the multipliers for 
Brazil in the period analysed (2000 and 2005). These 
figures are similar in the two years, because the input-
output structure changes little through time. The simple 
production multipliers of the health subsectors (see table 5)  
displayed below-average values (1.88 in 2000 and 1.92 
in 2005), compared to the other sectors of the economy 
(see annex IV). The services sectors generally have few 
upstream linkages, because their sales are destined mainly 
for final demand. Moreover, as explained in section III,  
the high import coefficients imply less multiplier effects 
on the national economy, which is characteristic of 
the pharmaceuticals manufacturing and hospital-care 
activities sectors, for example. Among the various 
health subsectors, hospital-care activities recorded the 
largest production multipliers in 2000 and 2005: 1.87 
and 1.88, respectively (33rd and 35th in the ranking of 
the multiplier effects in the economy). In this case, an 
increase of one real in the production of hospital-care 
activities generates a 1.89 reais increase in final demand 
in the economy.

Associated with the production multipliers, the 
employment multipliers indicate the number of jobs 
created in the economy for each job created in the sector 
of interest, incorporating the direct and indirect effects 
of a variation in final demand.

Table 6 reports the employment multipliers of the 
health subsectors. An increase of one million reais in 
final demand produced an average of 59 jobs in 2000 
and 38 in 2005. The employment multipliers fall in all 
sectors between 2000 and 2005, possibly reflecting 
productivity gains during the period (see annex IV). In 
the two years analysed, the multipliers of the private 
social services and health services trade sectors were 
above the national average. The private social services 
sector has the fourth largest sector employment multiplier, 
with 103 jobs created in the economy as a result of a 
change of R$1 million in final demand in 2005. This 
reflects the subsector’s high labour intensity. The health 
services trade and other health-related activities subsectors 
also generated jobs at a rate above the average for the 
Brazilian economy as a whole (see table 6).

The field of influence, as calculated in equation (3) 
defines the importance of each of the purchase and sale 
relations (input-output), both intersectoral and intrasectoral. 
Table 7 shows the field of influence of the input- output 
model corresponding to 2005. For ease of viewing, the 
results for each productive link are shown in grey scales, 
representing above-average fields of influence, in other 
words, the most important linkages for the economy in 
general. Those links were classified into four groups:  
(i) Group A: linkages that display one standard deviation 
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above the mean (light grey); (ii) Group B: between one 
and two standard deviations above the mean (medium 
grey); (iii) Group C: between two and three standard 
deviations above the mean (dark grey); and (iv) Group D:  
more than three standard deviations above the mean 
(darker colour). Following the input-output structure, 
the rows correspond to the sectors that supply productive 
inputs, whereas the columns represent the destination 
of those inputs. The rows and columns labeled 18 and 
19 refer to the health subsectors.

The results showed few significant links in health 
subsectors, compared with other sectors. The specific 
results in 2005 for the subsectors “Manufacture of 
pharmaceutical products (18)”, “Manufacture of 
apparatus for medical-hospital and dental use (19)” and 
“Complementary medical care (48)” are noteworthy. 
The results of the field of influence for 2000 repeat 
the pattern (see annex V). The sector “Manufacture of 
pharmaceutical products (18)” has close links with sectors 
from other areas of the economy, including the food and  
beverages (6), textiles (8), cellulose and paper products 
(12), oil and coke refining (14), and electricity and gas, 
water, sewerage and urban cleaning (41) sectors. The main 
upstream linkage of the health subsectors in the economy 
occurs through the purchases of the pharmaceuticals 

subsector. In terms of intrasectoral interdependence, it 
is strongly linked with the subsector “Complementary 
medical care (48).”

In terms of the intensity of the linkages of the 
health subsectors:
(i)	 The subsector “Manufacture of pharmaceutical 

products (18)” displays seven above-average linkages 
with respect to the subsector’s purchases and  
12 above-average linkages in relation to its sales.

(ii)	 The subsector “Manufacture of apparatus for 
medical-hospital and dental use” displays seven 
above-average linkages with respect to the subsector’s 
purchases and 10 above-average linkages in relation 
to its sales.

(iii)	 The subsector “Complementary medical care (48)” 
displays seven above-average linkages with respect 
to the subsector’s purchases and 14 above-average 
linkages with respect to its sales.

(iv)	 The intensity of the intersectoral linkages (within 
the group of subsectors that comprise the health 
sector) is not very strong, in terms of either sales 
or purchases. They are represented by lines 44, 
48, 54, 55, 56 and 59, which show linkages with a 
below-average standard deviation. In some cases 
the linkages are below this pattern.

TABLE 6

Employment multipliers, 2000 and 2005

Health sectors
Employment multiplier

2000 Rank 2005 Rank

Manufacture of pharmaceutical products 26 52 17 49
Manufacture of apparatus 34 39 20 41
Health services trade 89 13 54 15
Complementary care 30 44 22 36
Hospital care activities 44 27 27 28
Other health-related activities 54 24 43 20
Private social services 133 4 103 4
Public health 58 22 36 23

General average 59 38

Source: Brazilian Geography and Statistical Institute (ibge), Sistema de Contas Nacionais and Contas Nacionais em Saúde, 2000.
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This article contributes to the study of health economics 
by constructing an input-output matrix with a subsector 
breakdown of the sectors analysed, thereby making 
it possible to evaluate their productive linkages. The 
harmonization and integration of the input-output matrix 
with the National Health Accounts System for the years 
2000 and 2005 opens up a major research agenda in 
the field of health economics, by allowing for analysis 
and evaluation of public policies in that area. To better 
understand the reforms of the Brazilian health system, 
account needs to be taken of their macroeconomic effects 
on productive chains and job creation, bearing in mind 
the importance of the sector from the individual- and 
social-welfare standpoints.

This article’s broad characterization of the health 
sector, and its integration into the productive structure 
of the economy, produces a number of general results 
pertaining to the dynamic of the sector in Brazil. Firstly, 
intersectoral relations in the health subsectors are quite 
concentrated, since most of the sales represent final 
demand by families or intermediate consumption by the 
sector itself. This results in few backward and forward 
linkage effects. Two other characteristics of the sector’s 
productive structure are the highly intensive use of labour 
and orientation toward generating medical services as such. 
The subsectors linked to the production of pharmaceutical 
products and medical apparatus are an exception to the 
pattern, and are more similar to the industrial sectors. 
Accordingly, they are the health subsectors with the 
strongest domestic and external linkages.

Other structural characteristics of the health sector in 
2000 and 2005 include the fact that the main destinations 
for the production of the pharmaceuticals manufacturing 
subsector are intermediate consumption and consumption 
by families; and this subsector requires a large amount of 
imported inputs compared to the other health subsectors. 
In the case of the employment multipliers, there are 
health subsectors with a high multiplier effect, such as 
private social services (ranked fourth), and also subsectors 

with a low multiplier effect, such as the manufacture of 
pharmaceuticals (ranked 49th in 2005). 

Lastly, another result concerns the productive 
linkage of the health subsectors. The field of influence 
showed that the pharmaceutical product manufacturing 
subsector, which has the strongest relation with the other 
sectors, has clear linkages with the food and beverages, 
textiles, cellulose and paper products, electricity and gas, 
water, sewerage and urban cleaning sectors. This result 
clarifies the productive chain of this health subsector 
and illustrates its likely repercussions on the productive 
sector of the economy as a result of policies to encourage 
the manufacture of pharmaceutical products, among 
other things.

From the standpoint of long-term sector policies, 
the results suggest that the effects of a general increase 
in health expenditure on Brazil’s productive structure 
are less intensive than the average of the other sectors of 
the economy, owing to the health sector’s low degree of 
backward and forward linkage. Those effects could be 
more important in the pharmaceuticals and hospital-care 
subsectors specifically. Population ageing will probably 
generate expenditure growth, particularly in those 
subsectors. This paper, based on the harmonization of the 
Brazilian input-output matrix, represents an important 
step enabling this type of research.

Thus, the systemic treatment of the health sector, 
in other words evaluating its interdependence with 
the productive fabric of an economy such as Brazil’s, 
constitutes a new research agenda in a country that is 
undergoing changes, such as the demographic transition 
and variations in the individuals’ consumption basket 
and in life expectancy, which could have repercussions 
for the behaviour of this sector. This study is seminal 
for the Brazilian economy because it provides a starting 
point for expanding the line of research in using the 
matrix developed here to calibrate computable general 
equilibrium models and, for example, perform a  
welfare analysis.

VII
Final comments
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The first step in the preparation of the data consisted of 
expanding the matrix of resources of goods and services 
to incorporate the health subsectors. A 110x60 matrix 
was obtained. For that purpose, the matrix of resources of 
goods and services of the National Health Accounts was 
used, assuming the same production technology for all of 
the products of a given industry. Under that hypothesis, 
the activity x product matrix was constructed (market 
share or D matrix), the coefficients of which are obtained 
by normalizing their values with respect to the total 
amount of each product produced. The resulting matrix 
provides data on the share of each product originating 
from the various sectors of economic activity.

The second stage was to expand the matrix of the 
supply of and demand for production at basic prices to 
incorporate the health subsectors; and the table of uses 
of goods and services of the satellite accounts for that 
sector were used for that purpose. As a result, a matrix 
of monetary flows with technology-product x sector  
(110x60) was obtained, along with intermediate 
consumption flows and final-demand values.

The final step consisted of transforming the matrix 
of supply and demand for production (constructed 
through the second stage) into a square matrix, using 
the following procedure: multiplication of the market-
share matrix (constructed on the basis of the first step) 
transposed, in other words, a 60x110 matrix, by the matrix 
of supply and demand for production (constructed in B), 
in other words a 110x60 matrix. A 60x60 matrix was 

thus obtained. Value added, obtained from the matrix 
of uses of goods and services at consumer prices, was 
incorporated into the 60x 60 input-output matrix. For the 
data on health-sector value-added, the uses of goods and 
services of the National Health Accounts was used. With 
respect to the closure of the matrix from the purchases 
standpoint, the value of imports was calculated as the 
difference between the total value of production and 
the sum of intermediate consumption and value-added.

The statistics available for the health sector in Brazil 
based on the satellite accounts are quite detailed. There 
are data on demand (final consumption, consumption 
of public administration, investment, government) and 
value-added, data relating to the use of domestic and 
imported inputs, tables on the production of the activities 
and a breakdown by margins and taxes.

This makes it possible to decompose the matrix 
and construct technical coefficients, taking account of 
the specifics of the products and sectors. Tables relating 
to the health sector in Brazil, obtained from the satellite 
accounts, make it possible to capture the orientation of 
the sales of products and sectors, for both intermediate 
and final consumption. This is of the utmost importance 
in this study, since the breakdown proposed presents 
a number of sectors that are oriented more towards 
intermediate consumption and others oriented towards 
final demand (for example private social services). 

To gain a better idea of the structure of the accounts, 
an extract is reproduced below.

ANNEX I

Procedure adopted to harmonize Brazil’s input-output matrices
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TABLE A.1

Resources of goods and services

Product description

Output of the activities (previous year’s prices in R$ million) 

Manufacture of 
pharmaceutical 

products

Manufacture  
of apparatus  
for medical-
hospital and 
dental use

Trade in 
pharmaceutical, m 
edical, orthopaedic 

and dental 
products

Complementary 
medical care

Public health

Pharmaco-chemical products  310  0  0  0  0
Medications for human use  12 307  0  0  0  13
Medications for veterinary use  1 650  0  0  0  0
Materials for medical, hospital and dental use  653  14  0  0  0

Apparatus and instruments for medical, hospital and 
dental use

 3  2 644  0  0  0

Trade in pharmaceutical, medical, orthopaedic and 
dental products

 0  0  7 541  0  0

Health plans —including health insurance  0  0  0  7 561  0
Public health  0  0  0  0  29 506

Hospital care services  0  0  0  0  1 200
Other health-care-related services  0  0  0  0  8
Private social services  0  0  0  0  0
Agriculture  0  0  0  0  0

Mining industry  0  0  0  0  0

Manufacturing industry  828  9  0  0  1
Production and distribution of electricity,  
gas and water

 0  0  0  0  0

Construction  0  0  3  0  0

Commerce  0  0  0  0  0
Transport, storage and postal services  0  0  0  0  0
Information services  0  0  0  0  0
Financial intermediation, insurance and 
complementary pension saving

 0  0  0  0  0

Real estate and rental activities  15  0  16  5  0
Other services  0  0  0  0  0
Public administration, health and education  0  0  0  0  0
cif/fob adjustment - - - - -

Total  15 766  2 667  7 560  7 566  30 728
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Product description

Output of the activities (previous year’s prices in R$ million) 

Manufacture of 
pharmaceutical 

products

Manufacture  
of apparatus  
for medical-
hospital and 
dental use

Trade in 
pharmaceutical, 

medical, 
orthopaedic and 
dental products

Complementary 
medical care

Public health

Pharmaco-chemical products  0  0  0  2  312
Medications for human use  0  0  0  95  12 415
Medications for veterinary use  0  0  0  245  1 895
Materials for medical, hospital and dental use  0  0  0  6  673

Apparatus and instruments for medical, hospital and 
dental use

 0  0  0  8  2 655

Trade in pharmaceutical, medical, orthopaedic and 
dental products

 0  0  0  0  7 541

Health plans —including health insurance  0  0  0  0  7 561
Public health  0  0  0  0  29 506

Hospital care services  13 590  0  0  281  15 071
Other health-care-related services  0  22 783  0  0  22 791
Private social services  0  0  1 464  0  1 464
Agriculture  0  0  0  91 708  91 708

Mining industry  0  0  0  36 997  36 997
Manufacturing industry  0  0  0  626 595  627 433
Production and distribution of electricity, gas and 
water

 0  0  0  64 030  64 030

Construction  0  0  0  110 119  110 122

Commerce  0  0  666  145 977  146 643
Transport, storage and postal services  0  0  0  96 271  96 271
Information services  0  0  0  76 606  76 606
Financial intermediation, insurance and 
complementary pension saving

 0  0  0  103 258  103 258

Real estate and rental activities  700  382  893  139 395  141 406
Other services  0  0  0  226 185  226 185
Public administration, health and education  0  0  0  193 210  193 210
cif/fob adjustment - - - - -

Total  14 290  23 165  3 023  1 910 988  2 015 753

Source: Brazilian Geographical and Statistical Institute (ibge), Health Satellite Accounts.

Note: cif: Cost, insurance and freight; fob: Includes the value of the goods and expenses of transportation to the destination country.

The breakdown structure of the satellite accounts 
reveals differences in the production structure. To verify 
the technological differences, an extract of the inverse 

Leontief matrix is shown below, with the health subsectors 
highlighted. The “technological” specifics of each sector 
can thus be viewed.

Table A.1 (concluded)
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ANNEX II

Formal construction of input-output indicators

The multipliers complement the analysis of the importance 
of a given sector in the economy, by making it possible 
to evaluate the short and long-term effects produced in 
a given economic system by exogenous disturbances 
(Miller and Blair, 2009).

The production multiplier measures the direct and 
indirect variation in the total production of an economy 
of all sectors and regions, caused by an exogenous 
variation of one monetary unit in the final demand of a 
given region or sector. In formal terms, the simple output 
multiplier for sector j, Oj, is given by:

	 O bj ij
i

n

1

=
=

/ 	 (A.1)

where bij are the elements of the inverse Leontief matrix.
The employment multiplier estimates the effects 

of an exogenous change in final demand, in other words 
the number of jobs generated in the economy, either 
directly or indirectly, by a change in final demand that is 
sufficient to cause an increase in employment in sector j. 
Calculating the employment multiplier entails estimating 
the relation between the value of production of a given 
sector and employment in that sector. In formal terms:

	 ew X, jn j j1 =+ 	 (A.2)

where ej represents personnel employed in sector j , and 
Xj is that sector’s gross production value.

For an economy with n sectors:

	 , , ,w w wW , , ,n n n nR 1 1 1 2 1g= + + +7 A	 (A.3)

So the simple employment multiplier is given by:

	 w bE ,n i ijj
i

n

1
1

= +
=

/ 	 (A.4)

where i represents a given sector of the economy and 
wn+1,i is the ratio between the number of employees and 
the value of production.

The matrix that results from that transformation (Ej) 
represents the sector capacity for generating employment 
per additional unit of final demand. The structure of the 
matrix Ej is similar to the structure of the matrices B 
(Leontief) and A (coefficients matrix). Consequently, for 
each sector j, the sum of the elements of each column 
represent the employment multiplier of sector j.

Rasmussen (1952) and Hirschman (1958) use 
backward and forward linkage indices to identify the 
sectors with the greatest linkage power in the economy. 
The backward linkages (power of dispersion) —Uj — 
determine how much a given sector demands from the 
other sectors of the economy, whereas the forward 
linkages (sensitivity of dispersion) —Ui — determine 
the degree to which that sector supplies demand from 
the other sectors the economy. The backward linkage 
index is defined as:

	 , , , ...,U n b
n

b i j n
1 1 1 2j iji ijji2= =_ i/ // 	(A.5)

The forward linkage index is defined as:

	 , , , ...,U n b
n

b i j n
1 1 1 2i ijj ijji2= =_ i/ // 	(A.6)

If Uj > 1, a unit variation in the final demand of 
sector j creates an above-average increase in the economy.  
If Ui > 1, a unit change in the final demand of all sectors 
creates an above average increase in the sector. Values 
above 1 in both indices identify key sectors in the economy. 
Those sectors have strong linkage effects in terms of the 
flow of goods and services, and make above-average 
contributions to the growth of the economy.
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ANNEX III

TABLE A.3

Brazil: index of linkages and key sectors, 2000 and 2005

Economic sectors
Backward linkages Forward linkages Key sector

2000 2005 2000 2005 2000 2005

Agriculture, forestry, forestry management  0.8673  0.9086  1.6158  1.7715 - -
Livestock and fishing  0.9629  1.0238  0.8550  0.8492 - -
Oil and natural gas  0.9220  0.9692  1.3107  1.5526 - -
Iron ore  1.0807  1.0224  0.6876  0.7293 - -
Other extractive industry  1.0227  1.0500  0.8594  0.7967 - -
Food and beverages  1.2718  1.2796  1.3742  1.4364 X X
Tobacco products  1.1258  1.2408  0.5625  0.5469 - -
Textiles  1.0525  1.0254  1.1146  1.0826 X X
Garments and accessories  1.0082  1.0241  0.5989  0.5657 - -
Leather and footwear articles  1.2511  1.2159  0.6824  0.6822 - -
Products onward except furniture  1.0114  1.1063  0.8078  0.8406 - -
Cellulose and the likes of paper  1.0942  1.1403  1.2073  1.1404 X X
Newspapers, magazines and discs  0.9844  0.9532  1.0359  0.8628 - -
Oil and coke refining  1.2119  1.1900  1.9997  2.1330 X X
Alcohol  1.0934  1.0238  0.7921  0.7015 - -
Chemical products  1.1452  1.0975  1.9503  2.1663 X X
Manufacture of resins and elastomers  1.3315  1.2331  1.0811  1.1639 X X
Manufacture of pharmaceutical products  0.9313  0.9292  0.7023  0.6315 - -
Manufacture of apparatus for medical-hospital and medical use  0.7266  0.7272  0.5637  0.5485 - -
Pesticides  1.2635  1.1579  0.7379  0.7721 - -
Perfume, hygiene and cleaning  1.0712  1.1283  0.7093  0.6286 - -
Paints, varnishes, enamels and lacquers  1.1129  1.0757  0.6563  0.6185 - -
Products and preparations of miscellaneous chemicals  1.0946  1.0787  0.8872  0.8494 - -
Articles of rubber and plastic  1.2183  1.1675  1.2801  1.3594 X X
Cement  1.0467  1.1025  0.6274  0.6087 - -
Other nonmetallic mineral products  1.1245  1.0734  0.7881  0.7804 - -
Manufacture of steel and steel products  1.0944  1.0989  1.3294  1.6753 X X
Non ferrous metallurgy  1.0882  1.0197  0.9302  0.8489 - -
Products of metal, except machinery and equipment  1.0836  1.0515  1.1956  1.3435 X X
Machinery and equipment, including maintenance and repairs  1.1059  1.1290  0.9712  0.9253 - -
Electrical appliances  1.2088  1.2245  0.5708  0.5478 - -
Office machinery and computer hardware  0.8997  0.9179  0.5525  0.5306 - -
Electrical machines, apparatus and materials  1.0944  1.0729  0.9819  0.9758 - -
Electronic material and communication equipment  1.0540  1.0635  0.7272  0.6465 - -
Medical-hospital, measurement and optical apparatus and 
instruments

 0.8435  0.8426  0.6242  0.6008 - -

Automobiles, trucks and utility vehicles  1.1507  1.2981  0.5815  0.5500 - -
Trucks and buses  1.0829  1.1955  0.5731  0.5733 - -
Parts and accessories for automotive vehicles  1.1286  1.2395  0.9680  1.2576 - -
Other transport equipment  0.8862  1.1223  0.5860  0.6755 - -
Furniture and products on various industries  1.0493  1.0252  0.6573  0.6066 - -
Electricity and gas, water, sewerage and urban cleaning  0.9196  0.8993  2.2950  2.5283 - -
Construction  0.9552  0.8919  0.7809  0.7343 - -
Trade in other health services  0.7532  0.7443  2.4336  2.5043 - -
Trade in pharmaceutical, medical, orthopaedic and dental products  0.8068  0.7945  0.6318  0.6322 - -
Transport, storage and postal services  0.9298  0.9719  2.5105  2.5416 - -
Information services  0.9017  0.8753  1.9773  1.9822 - -
Financial intermediation and other insurance  0.8835  0.7574  2.2145  1.8974 - -
Complementary medical care  0.9767  0.9343  0.6406  0.5811 - -
Real estate and rental services  0.5732  0.5661  0.8905  0.8335 - -
Maintenance and repair services  0.7837  0.7400  0.7956  0.6801 - -
Hotel and restaurant services  1.0738  1.0632  0.7704  0.7014 - -
Business services  0.8680  0.8112  2.4883  2.2097 - -
Commercial education  0.8144  0.8221  0.5717  0.5511 - -
Hospital-care activities  0.9960  0.9828  0.5443  0.5317 - -
Other health-care-related activities  0.8197  0.8540  0.5513  0.5353 - -
Private social services  0.9467  0.8858  0.5356  0.5223 - -
Other services  0.8480  0.8188  0.8438  0.7459 - -
Public education  0.6919  0.6963  0.5375  0.5233 - -
Public health  0.8347  0.8441  0.5334  0.5205 - -
Public administration and social security  0.8268  0.8008  0.7167  0.6672 - -

Source: Prepared by the authors.

Note: Health sectors shaded.
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The concepts of inclusion and exclusion began to gain 
popularity in public policy analysis and practice in the 
1990s, especially in Europe and in the work of international 
organizations. Programmes run by the International Labour 
Organization (ilo), the United Nations, commissions 
of the European Union and intersectoral bodies such as 
the Social Exclusion Unit of the Government of Tony 
Blair in the United Kingdom, built their social agendas 
around such concepts (MacPherson, 1997; Porter, 2000; 
Davies, 2005). Even before then, however, they had been 
used in French social policy (Lenoir, 1974) to refer to 
social groups warranting attention from government 
policy. The now widespread use of the inclusion/
exclusion distinction in policy design reflects the fact 
that it introduces a readily understandable and broadly 
applicable strategic and political criterion: people fall 
within or outside specific social criteria, above or below 
certain limits which express difference.

Useful though this binary formula may be for 
policymaking, insofar as it provides concrete guidelines 
for deciding on measures and visualizing outcomes, from 
a sociological standpoint, drawing a sharp distinction 
between inclusion and exclusion is more of an artifice 
constructed for instrumental purposes than an actual 
observation of social circumstances. In its static form, 
the distinction transforms processes (for example, 
participation versus marginalization) into states (inclusion 
versus exclusion), attaches social categorizations 
to individuals (excluded versus included), and, by 

demarcating boundaries, impedes the conception of 
paradoxical constellations in which different modalities 
of inclusion and exclusion are mingled (Goodin, 1996; 
Davies, 2005; Sánchez, 2012).

This article reviews the inclusion/exclusion 
distinction, aiming to overcome its limitations, reveal the 
paradoxes it masks and identify, conceptually, various 
forms of inclusion/exclusion that may refer to concrete 
situations. The hypothesis underlying this exercise is 
that social practices of different natures exist in modern 
societies, and these inevitably produce paradoxes that 
are hidden when the inclusion/exclusion distinction 
is applied in its static form. In order to address these 
paradoxes, it is first necessary to identify the conditions 
of inclusion within exclusion, and the conditions of 
exclusion within inclusion. This exercise should yield 
diverse constellations of inclusion/exclusion that take 
us beyond a static understanding of the distinction, 
which tends to entrench the very inclusion and exclusion 
conditions that we are trying to overcome.

To support this hypothesis, this Introduction is 
followed, in section II, with a reconstruction of the 
inclusion/exclusion distinction in sociological tradition 
(Simmel, Durkheim, Parsons), with an emphasis on the 
paradoxes that it reveals and hides. Section III continues 
with a systemic elaboration of the distinction (Luhmann, 
Stichweh), before discussing the proposal of the French 
school (Fitoussi, Rosanvallon) to show the limitations of 
the static version of the distinction inclusion/exclusion for 
addressing the emergence of new inequalities (section IV).  
On this basis, section V proposes an original classification 
of different constellations of inclusion/exclusion and 
illustrates them with specific examples. Section VI 
offers a summary of the main findings together with 
their conceptual and public policy implications.

I
Introduction
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In the history of sociological thought, the distinction 
inclusion/exclusion has been associated mostly with the 
functionalist tradition from Durkheim to Luhmann (Rawal, 
2008; Braeckman, 2006; Allman, 2012). Nonetheless, it 
was Georg Simmel who originally noted the paradoxical 
nature of the inclusion/exclusion relationship. His essays 
on the stranger and on secrecy illustrate this point. The 
stranger is neither in nor out, or may be both at the same 
time. The stranger belongs to the social group, but comes 
from beyond; he develops charm and significance, but 
is not the “owner of soil,” either in a physical sense or 
in terms of social reference (Simmel, 1950a, p. 403). 
This ambiguity moves the group towards openness with 
the stranger, from confidence to confession, but at the 
same time the stranger maintains his freedom in practical 
terms. In other words, the stranger is not included or 
excluded; or is just as included as excluded.

Secrecy works in a more radical way: included are 
those who know; the rest are excluded. This binary use of 
distinction hides paradoxes, however. Secrecy involves a 
strong sense (expectation) of difference among persons, 
based on the possession of knowledge as inner property 
of the group (Simmel, 1950b). Inclusion in the secret 
develops the group’s identity and its boundaries. Yet 
there are inclusive groups (nations, creeds) for which 
the secret consists in “including everybody who is not 
explicitly excluded” (Simmel, 1950b, p. 369). In this 
case, Simmel gives the distinction a binary application: 
“The principle of including that which is not explicitly 
excluded is opposed by the principle of excluding that 
which is not explicitly included” (Simmel, 1992, p. 447). 
This masks the real paradoxes. In political matters, for 
example, inclusion by the State initially excludes members 
of other States (until they become “nationalized” or 
acquire some sort of formal citizenship): it excludes 
them in inclusion. And in religious matters, inclusion 
through tolerance means acceptance of the other who 
is nevertheless excluded as an equal. Inclusion and 
exclusion appear rather as interpenetrated forms.

In Durkheim’s work, the conceptualization of 
inclusion/exclusion must be reconstructed from the 

author’s analysis of solidarity and anomy. Modern 
society implies an order of simultaneous inclusions and 
exclusions: inclusion as organic solidarity, exclusion as 
spheres outside the division of labour (Durkheim, 2001). 
This raises new issues of integration, which are reflected 
in types of suicide (Durkheim, 2002). Paradoxically, 
the egotistic and anomic suicide (lack of integration) 
encourages the suicidal to follow a social pattern of suicide 
by which he or she expresses denial of society (a lonely 
place, a means, a stage, a note). Also paradoxically, the 
suicidal must recognize him or herself as a member of 
society in order to reject the social, otherwise he would 
be a “death person,” not a “suicidal.” The suicide is thus 
included in his (last) exclusion. What Durkheim calls 
altruistic suicide (high integration) is a refusal of society 
in the name of society. Semantically, society elaborates 
such acts of self-sacrifice in terms of the martyr, the 
hero, the saint (Luhmann, 1993), affirming the act as 
desirable: exclusion is sustained (and viewed positively) 
as an act of inclusion.

Parsons goes further than Simmel and Durkheim 
by giving the inclusion/exclusion distinction explicit 
sociological meaning: “The process by which previously 
excluded groups attain full citizenship or membership 
in the societal community will, in this paper, be called 
inclusion” (Parsons, 1965, p. 1.015). In a more technical 
manner, Parsons details this definition as follows: “In 
view of the pluralistic structure of modem societies, it 
is quite possible for persons or other units which are in 
some respects ‘outsiders’ to be included with ‘locals’ 
in other respects […] inclusion is specifically because 
of the pluralistic structure of modern societies, not an 
either-or matter, but one of many partial components 
of membership and of ‘acceptance’” (Parsons, 2007, 
pp. 73 and 74).

Parsons attributes to inclusion the good, the 
expectable, the normal; while exclusion is the negative 
side. His empirical point of reference for this elaboration 
is what he called the “Negro situation in America” 
(Parsons, 1965). In that context, the concept of inclusion 
is predominantly used as a synonym for full citizenship. 

II
Paradoxes of inclusion/exclusion in sociological 
tradition: Georg Simmel, Émile Durkheim, 
Talcott Parsons
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Parsons (1965, p. 1.026) understands this as a matter 
of “acceptance”, that is, “the capacity and opportunity 
for full participation without informal discrimination.” 
Exclusion defeats this goal. However, paradoxically, 
exclusion is seldom full exclusion: insofar as full 
citizenship is an ideal, real citizenship implies exclusions 
when compared with the ideal. For this reason, Parsons 
speaks of multiple partial components of membership and 

acceptance, because ultimately inclusion is a cumulative 
and incremental outcome, which means that there are 
always exclusions to be overcome (Mascareño, 2012a).

The binary interpretation of the inclusion/exclusion 
distinction is thus rendered inadequate by the very 
reflection it invites. There can never be a single state 
of full inclusion or exclusion, only situations in which 
the two coexist.

III
Inclusion and exclusion in systemic sociology: 
Niklas Luhmann and Rudolf Stichweh

Contemporary systemic sociology takes a step forward 
in identifying complex situations of inclusion/exclusion, 
although it is still inclined to view the distinction in a 
binary manner, which again leads to the sublimation of 
certain paradoxes.

Luhmann’s analysis of inclusion/exclusion is precise 
and innovative: “Inclusion (and by analogy, exclusion) 
refers only to the way that humans are indicated, i.e. 
made relevant in communication” (Luhmann, 2005, 
p. 229). The author clarifies that “the societal system 
provides for persons and assigns them to positions in 
the framework of which they can act in keeping with 
expectations” (Luhmann, 2007a, p. 492). In Luhmann’s 
radical definition of the social in terms of communication, 
individuals as such are excluded from the social. They 
can participate in society only when they are engaged 
in communication. This is what Luhmann means by 
“indicating” and “made relevant”: social communication 
includes them as “people”. This can take different forms, 
depending on the communication system in question 
—people vote, buy, sell, are subjects of law, and fall in 
love, for example—. In all these cases there is inclusion. 
Inclusion is not a single thing, then; it is not a scheme 
of (up/down) class observation and is not only about 
welfare: subalterns are also included with reference to 
the possibility of subverting the order, and to that extent 
are observed and controlled. Debtors are also afforded an 
important place in economic communication, especially if 
they fall into arrears; and law-breakers may be excluded 
from multiple communications, but must be included at 
least in the penitentiary system.

What emerges from this system-related inclusion/
exclusion concept is the affirmation that neither inclusion 

nor exclusion of individuals is ever absolute: no one is 
fully included or fully excluded. True, one can always be 
included as a potential audience in a system in which one 
does not participate formally or professionally: museums, 
concerts, the arts in general, expect a larger audience 
at the weekends, but this participation is qualitatively 
different from that of the curator, the musician or the 
artist, and if both things are called “inclusion,” then 
the concept is too imprecise to capture the difference 
in real social operations. The audience cannot “touch”: 
it is included in the art’s exclusion of inclusion, and 
this is very different from being included or excluded  
as such. 

Instead of opening the distinction to encompass these 
paradoxes, Luhmann (2005 and 2007a) emphasizes the 
radicalism of the distinction and speaks of the sphere of 
inclusion and the sphere of exclusion. The first has low 
integration, insofar as inclusion in one particular sphere 
does not imply inclusion in others; the second has high 
integration, because exclusion from one sphere can imply 
a chain of exclusions. This affirmation is logical when it 
is assumed that the principle of functional differentiation 
is almost fully predominant: having money does not 
necessarily imply having political power or more rights 
(low integration of inclusion); but lacking a job implies 
difficulties in gaining inclusion in education, health care, 
clothing and so on (high integration of exclusion). The 
problem is that this undervalues the potential that the 
social principles of stratification and segmentation retain 
to alter functional inclusions/exclusions.

Much of what is termed “factic power” is attributable 
to integrations of inclusion as a result of the persistence of 
stratification (money can buy votes and legal decisions); 
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and the lack of formal work can be replaced by informal 
work (so that exclusion becomes decoupled from taxation 
and labour law) or by participation in informal networks 
that afford indirect access to functional outputs through 
segmentary groups (Mascareño, 2014). Referring to 
these spheres as “inclusion” and “exclusion” is to set 
up a binary distinction that is inconsistent with reality. 
This scheme is taken to an extreme when inclusion 
and exclusion are attributed to geographical areas: the 
“formal” sphere where the rule of law prevails and the 
favela (Luhmann, 2005, pp. 244 and 245).

The paradox is that Luhmann may observe these 
problems at both an empirical and a theoretical level, 
stating that the inclusion/exclusion difference never 
occurs empirically clearly enough for everyone to be 
unequivocally assigned to one side or the other (Luhmann, 
2005, p. 246). The question, then, is why maintain the 
binary distinction at all as a scheme of observation. 
Why not, rather, deconstruct it in the terms required by 
the variety of forms of inclusion/exclusion present in 
modern society?1

Rudolf Stichweh (2005, pp. 20-41) attempts to do this 
by identifying various forms of inclusion by functional 
systems: inclusion through professional/client relations 
(health, education, law), voice/exit-options in politics, 
economy, the arts and the media, inclusion in the role 
of both producer of performances and public (intimate 
relationships), and indirect inclusion (for example, in 
science through training in the education system). All 
these call for determining the types of inclusion of 
publics. In most systems, the producers of functional 
outputs are also part of the system’s public: legislators 
also vote and are subject to the law, salespersons also buy. 
In law, in particular, there is another sort of inclusion of 
publics: the cooption of the accused, i.e. those who are 
obliged (expressly against their will) to participate in 
judicial communication. And in other spheres, publics are 
brought into secondary roles (voluntary services, science 
and amateur music, mass sports), i.e. they participate in 

1     This was correctly anticipated by Robles (2005), although his 
proposal over-emphasizes individuation as a reference problem, and 
thus loses other sociological sources that place tension on inclusion 
and exclusion relations.

a restricted manner (local and non-specialized) in the 
system communication.

As is plain to see, none of these forms of inclusion 
involve any aspiration to fullness. Even inclusion as an 
exit option (i.e. the option of withdrawing from systemic 
participation) in politics, the arts and the media shows 
that inclusion can paradoxically occur as self-exclusion, 
i.e. when someone —having the opportunity to do 
otherwise— declines to vote, buy or sell, or be a spectator 
of an art or the public of the media. Indirect inclusion, 
meanwhile implies exclusion from the system itself only 
to be included in it through another —as in the inclusion 
of the sub-included in functional outputs through informal 
networks—. In the case of inclusion of publics, inclusion 
though cooption certainly involves exclusion from other 
options. And inclusion in secondary roles supposes 
exclusions from central operations of the system. These 
are forms of exclusion within systems, in other words 
inclusion in exclusion. People are thus neither included 
nor excluded, nor are they in an intermediate position; 
rather, in the concrete situation in which they operate, 
they are both included and excluded at the same time.

More recently, Stichweh (Stichweh and Windolf, 
2009, pp. 38-40) reformulated this problem, addressing 
paradoxical situations of inclusion/exclusion using the 
distinction between including exclusion and excluding 
inclusion. The distinction thus re-enters itself and makes 
paradoxes easier to visualize: youth welfare institutions 
are an including exclusion insofar as they limit degrees of 
freedom with a view to “social resettlement” thereafter, 
while youth gangs function as excluding inclusion 
because the group is constructed through opposition to 
the expectations structure of the wider society. The same 
difference could be applied to organized protest groups 
(indigenous persons, environmentalists, students) that 
generate powerful communications of social exclusion to 
draw attention to their demands for inclusion (including 
exclusion), and terrorist groups that attract members by 
reinforcing the irrevocability and irreversibility of their 
operations of exclusion (excluding inclusion).

Systemic sociology thus takes a decisive step towards 
“visibilizing” the paradoxes in situations of inclusion/
exclusion, and refines their conceptualization. However, 
the observation could be still more comprehensive.
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IV
Inclusion and exclusion in the French school: 
Pierre Rosanvallon, Jean Paul Fitoussi

The inclusion/exclusion distinction has been widely applied 
in France. The popularity of the terms is apparent in the 
symbiosis between its uses in public discourse and in 
theory. In the first, the key figure is René Lenoir (1974), 
for whom the excluded consisted of those with any type 
of disability or mental illness, drug addicts, and even the 
elderly and single-parent families. Viewed thus, Lenoir’s 
proposal led to problems typical of binary application of 
the inclusion/exclusion distinction: dualization of society 
into the included and the excluded, transformation of 
processes into states, attribution of (discriminatory) 
categorizations to individuals, and concealment of the 
paradoxes of real-life constellations. The distinction 
helped to show the existence of a problem, but the 
schematic application prevented adequate description.

When Fitoussi and Rosanvallon (2010, p. 27) stated 
that “social dynamics cannot be reduced to those who are 
‘in’ and those who are ‘out’” and added that “exclusion is 
the result of a process, not a given social state,” they were 
distancing themselves from a binary application of the  
distinction, making it necessary to determine to which 
social situations the distinction inclusion/exclusion now 
refers. The key to understanding this lies not in erasure of 
the classic modalities of stratification and prioritization 
(as Luhmann emphasized), but in strong individuation of 
their forms, which impedes reconstruction of a collective 
experience of social change. Whereas status used to allow 
recognition of inclusion in a group, class or community, 
today these references have become unstable, so the 
description of collective identities must be complemented 
by “individual trajectories and their variations over time” 
(Fitoussi and Rosanvallon, 2010, p. 31).

For Fitoussi and Rosanvallon, this affected the way 
in which individuals experience their relationships with 
others: (i) one who was previously an “equal” (same 
profession, same line of work, same area of residence), is 
now different: “An executive who has been unemployed 
for some time, for example, does not experience his 
situation solely in terms of reduced income: first of all 
he feels excluded from the world of executives” (Fitoussi 
and Rosanvallon, 2010, p. 74), and (ii) one who was 
previously different, is now an “unequal equal”: “Over 

time, the Income differences between a small businessman 
who goes bankrupt, an unemployed executive and a wage 
earner with an unsteady job are likely to disappear, but 
they will still not form a homogenous category” (Fitoussi 
and Rosanvallon, 2010, p. 76). These authors call this 
new inequalities or dynamic inequalities (originating in 
technical, legal or economic developments) which are 
intertwined with the persistence of structural inequalities 
(of income, assets and education).

These authors’ theoretical strategy is to approach 
inclusion/exclusion in terms of equality/inequality, and 
so in the observation of specific situations equalities and 
inequalities can appear in both inclusion and exclusion. 
A first result of this strategy is to multiply the descriptive 
possibilities and visibilize real paradoxes: the included 
may be unequally included. This makes it possible to 
observe different degrees of exclusion in inclusion, as 
occurs in an education system whose quality is highly 
dependent on families’ monetary capacities (Repetto, 
2011). Or, equally, the excluded may be the object of 
egalitarian inclusion through institutionally accepted 
inequalities that exclude others, as in the case of quotas 
for women’s political participation (Ríos, 2008).

A further result of this strategy is that the equality/
inequality distinction introduces a normative standard 
into the inclusions/exclusions analysis: equality is 
favoured over inequality as a universal principle. This 
demands legitimization when inequality is inherent 
to the situation: inequality of professions (different 
professions), for example, is legitimate, but gender 
inequality (discrimination) is not, and since it is not, 
justified inequalities must be introduced in order to 
equalize (quotas in politics, flexibilities in employment, 
protection in the family). When this does not occur, 
inclusion in a particular category becomes exclusionary, 
because it differentiates (ranks) people who were 
previously equals without justification, treats equals as 
unequals, results in wage differences between men and 
women for the same work, and gives rise to different 
treatment by public services for people with different 
ethnic identities: “The action of dynamic inequalities 
generates differences in the immediate environment, and 
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consequently, social non-belonging. What is occurring 
here is a rupture of perceived equality that is even more 
intolerable because it appears to be baseless” (Fitoussi 
and Rosanvallon, 2010, p. 103).

Underlying this perspective is the paradigm of 
solidarity present in French sociology since Durkheim. In 
this context, exclusion is a weakening of the bonds that 
keep society together, and inclusion denotes intentional 
efforts (especially by the State) to maintain that unity. 
According to Rosanvallon (2000), the combination of this 
perspective with the new inequalities is the new social 
question: “Two major problems appear in the wake of 
the crisis: the disintegration of the traditional principles 
of social solidarity, and the inadequacy of ‘social rights’ 
as a framework in which to resolve problems of social 
exclusion and fully legitimate assistance programmes” 
(Rosanvallon, 2000, p. 4).

The problem is this case is a passive welfare State 
resulting from the decoupling of welfare and labour. 
In the mid-twentieth century economy, workers could 
have a position in the labour structure in small niches 
of productivity. Their disadvantaged position was 
compensated for by the State. When the labour situation 
changed, with the market opening and competition of 

the late twentieth century, workers lost their employment 
niches and were left reliant on State assistance: “They 
have become paid unemployed,” and welfare policies 
became “a system of subsidized exclusion” (Rosanvallon, 
2000, pp. 61-63). This is what could be termed 
compensatory inclusion, which legitimizes different forms  
of exclusion.

To capture the novelty of this situation, the old 
paradigm of exclusion as a stable category must be 
abandoned, to address the “turning points, setbacks and 
failures that [individuals] have experienced, the divergences 
and differences that set them apart” (Rosanvallon, 2000, 
p. 98). The discussion must therefore address processes 
of exclusion, rather than states. Here, it becomes very 
important to understand exclusion in a context of global 
risk and act accordingly (Fitoussi and Stiglitz, 2009).

As may be appreciated, the French school strives to 
reveal the paradoxes in specific contemporary situations 
of inclusion/exclusion and to supply a dynamic conceptual 
framework for observing them.

Below, this framework is systematized through 
conceptual distinction of various constellations of 
inclusion/exclusion, bringing paradoxes into the light 
and helping to analyse them in more detail.

V
Constellations of inclusion and exclusion  
in modern society

Whatever the forms and combinations of inclusion 
and exclusion considered, the theories examined 
suggest that two considerations are always relevant:  
(i) the first refers to the individuation of processes 
of inclusion/exclusion and explores people’s ability 
to chose among the options they consider best in 
relation to their view of their life; (ii) the second 
has to do with the general social contexts in which  

processes of inclusion/exclusion take place, and the 
main issue is the extent to which different levels of 
social organization are capable of offering alternatives 
that are adequate in number and diversity, such that 
institutions can cover the range of options (in depth and  
breadth). Figure 1 offers a representation of these 
two macrovariables and the different constellations of 
inclusion/exclusion proposed.
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FIGURE 1

Dimensions and situations of inclusion/exclusion
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Source: Prepared by the authors.

•	 Self-inclusion/self-exclusion. A situation little 
considered in inclusion/exclusion theories is 
one in which individuals autonomously chose to 
participate or not in a particular social output. The 
clearest example of this is participation in religion. 
Those who consider themselves non-believers 
—36% worldwide, including the non-religious and 
atheists (win-Gallup International, 2012)— allow 
themselves self-exclusion from religious practice 
which, nevertheless, remains available for future 
inclusions. Viewed from the standpoint of religion, 
self-exclusion does not prevent (i) this individual 
being considered as included (as a brother, neighbour, 
child of God, or as an infidel, i.e. a form of inclusion 
through cooption in which the included party does 
not consent to the inclusion), or, furthermore,  
(ii) the operations of the system being geared towards 
his effective inclusion (through evangelization, 
compassion or the death of infidels —although 
the latter would be an extreme form of excluding 
inclusion, as in the case of the grouping known 
as Islamic State). Accordingly, the possibility of 
reverting self-exclusion through self-inclusion 
is always available: people can believe again or 
believe for the first time.

	 For situations of self-inclusion/self-exclusion to be 
possible, people must have the individual capacities 

to identify and obtain the means to their ends (in 
classic terms: education and average income), and 
this must converge with different social contexts 
that must provide an environment of diversity and 
choice, so that if one option is not available, another 
equivalent will be, without implying substantial 
changes in individual’s life plans. In such a 
convergence of individual and social conditions, 
if someone leaves a job (self-exclusion) or even 
loses it, that person has access to a range of other 
possibilities in the form of eligible equivalent jobs 
(self-inclusion). Similarly, if a chosen place of study 
(self-inclusion) does not meet expectations, not 
only does the individual have the means (monetary 
and cognitive) to chose another, but society also 
provides the equivalent spaces.

	 In situations of lack of employment such as those 
described by Rosanvallon (“paid unemployed,” 
“subsidized exclusion”), and amid persistent 
structural inequalities, this possibility of self-
exclusion /self-inclusion is limited to the upper 
strata of society. Only at this level can individuals 
expect to be communicationally relevant for social 
systems and to see this expectation realized by 
means of bank provision of saving and loan services, 
private health insurance, university scholarships 
or even a new and better job. This presupposes a 
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high capacity for personal selection and decision 
and institutions capable of offering a range of 
alternatives. Self-inclusion/self-exclusion links 
people with the material and cognitive means to 
move within a varied institutional environment. Be 
this as it may, it does not mean a permanent state 
of inclusion. Ranges of individual selectivity can 
be rapidly and drastically reduced when a senior 
executive loses his job and the context of social 
crisis offers no alternatives at the same level. This 
triggers the high integration of exclusion described  
by Luhmann (2005). In a monetized social context, 
for example, long-lasting unemployment can 
mean mortgage foreclosure, moving children to 
a different school, changing health insurance and 
the destructuring of the identity references of 
those affected, which reintroduces the problem 
of new inequalities signalled by Fitoussi and  
Rosanvallon (2010).

•	 Inclusion by risk and exclusion by danger. Whereas 
self-inclusion/self-exclusion emphasizes the mobility 
of individual options in relation to social contingency, 
in the case of inclusion by risk/exclusion by danger 
the emphasis is on organizational decisions. The need 
to take a decision leads to a situation of growing 
complexity in which one of the alternatives must be 
chosen. But the unintended effects of organizational 
decisions are always amplified to levels that are 
hard to determine: extending high-risk (subprime) 
mortgages to local clients can unleash a global 
financial crisis; innovations in technological systems 
can be used to invade privacy; savings decisions 
in industrial facilities can cause environmental 
catastrophes; deficient fiscal policies can trigger 
long-term unemployment, drastically limit people’s 
plans or force mass migrations.

	 These events can leave a large number of people 
in highly ambiguous situations: they are excluded 
from organizational making of certain decisions 
that may affect them, but they are included in these 
decisions insofar as they may be affected by their 
consequences. This problem increases with the 
transnationalization of organizations, because the 
makers of decisions that may have local effects can 
be outside the jurisdiction of the authorities in the 
territory where their decisions cause dangers.2 At 

2   This is exemplified by investment disputes between private corporations 
and States, or the prosecution of cybercrime (Mereminskaya, 2014; 
Shull, 2014).

the same time, technical decisions (whether to raise 
or lower interest rates, implement technological 
innovations, save on safety matters) have extensive 
normative consequences in terms of unsought 
changes in people’s life plans, or in terms of 
the associated political costs. Organizations can 
take the risk of making a decision, because it is 
assumed that it is the best decision from a strategic, 
technical or even political point of view, given the 
information available. They can even prepare for 
possible failures by means of policies to mitigate 
consequences (compensatory inclusion in the 
form of corporate social responsibility). But the 
person outside the decision-making process who 
is not consulted or in some way considered in a 
decision that will inevitably affect him, is beyond 
all possibility of avoidance or safeguarding from 
the consequences of the decision. This is no longer 
risk, because there is no selectivity option vis-à-vis 
the consequences; here the individual is subject to 
the potential danger of a risky decision taken by 
another (Luhmann, 2006).

	 In these terms, since risk is selection of one 
option among several by making a decision, 
social organizations and institutions design their 
policies from the point of view of inclusion in the 
risk of deciding. They may have mechanisms for 
consultation with those potentially affected (such as 
community plebiscites or user surveys) or procedures 
for including them in the actual decision-making 
(roundtables, participatory budgeting, community 
councils) (Mascareño, 2010). These mechanisms 
never reach all those potentially affected, however 
(Karlsson, 2012). There is always a group excluded 
from the decision, in other words, included in 
the danger of others’ decisions. This is a serious 
democratic problem, because exclusion by danger 
limits concretization of people’s right to consent on 
matters that may affect them, and this increases the 
new inequalities (Fitoussi and Rosanvallon, 2010). 
Affected persons are included in the consequences, 
but excluded from the decisions, for example, in 
the event of a unilateral change in the contractual 
conditions of commercial matters (in banking, 
retail and major department stores) (Ossandón, 
2012), in the radical change of a public transport 
system, as occurred with the Transantiago system 
in Chile (Briones, 2009), or in the use of indigenous 
territories for forestry or industry without prior 
consultation as set forth in the provisions of the 
Indigenous and Tribal Peoples Convention, 1989 



136 C E P A L  R E V I E W  1 1 6  •  A U G U S T  2 0 1 5

THE DIFFERENT FACES OF INCLUSION AND EXCLUSION  •  ALDO MASCAREÑO AND FABIOLA CARVAJAL

(No. 169) of the International Labour Organization 
(ilo) (Mereminskaya, 2011).

	 Those affected participate under a form of inclusion 
as cooption. In the sense of Stichweh (2005), they 
are included as a public, but without the voice/
exit-options that would enable them to deliberate 
on issues that could affect them, or withdraw from 
the impacts that may occur. They are left in a kind 
of excluding inclusion: tied to the outcomes of 
a process which they have not explicitly sought  
or accepted.

•	 Compensatory inclusion. Compensatory inclusion 
is probably the most traditional form of inclusion 
and the most associated with the re-establishment 
of equality vis-à-vis unjustifiable (therefore 
illegitimate) contingent differences. Broadly 
defined, compensatory inclusion is carried out by 
social institutions (usually, but not always, public 
institutions), through public policies, subsidies, 
legislation or ad hoc actions, to balance situations 
which are assumed to be temporary: illness, short-term 
unemployment, welfare assistance in old age, poverty  
or catastrophe (Fitoussi and Rosanvallon, 2010).

	 Compensatory inclusion is both an including 
exclusion, insofar as it identifies a disadvantaged 
group, unequal to others, regarding whom an 
intervention is geared towards (re)inclusion. Since 
compensatory inclusion (especially by the State) 
assumes that the exclusions targeted are temporary 
situations, when these situations become permanent 
they tend to lead to demands for the compensation to 
be permanent, as well. This was the problem faced 
by welfare States in the second half of the twentieth 
century. The monetary cost of these State outputs 
was known as the crisis of the welfare State in the 
1980s (Luhmann, 2007b; Offe, 2007), in which 
unemployment played a central role. Structural 
unemployment, as it was known (Standing, 1983; 
Rodríguez, 1993), produced structural exclusion 
which required structural compensation. But given 
that the costs of compensation grow increasingly high 
for the State, the quality of compensation becomes 
unsatisfactory for individuals. As unemployment 
becomes long-term, a chain of exclusions arise in 
other spheres (place of residence, education, health 
care), which then become further compensatory 
demands upon the State. Compensatory inclusion 
thus becomes an excluding inclusion, inasmuch as 
it includes those affected, but does so in inequality, 
i.e. it legitimizes and institutionalizes inequalities. 
For example, as in the case of Chile, people on low 

and medium incomes have certain progressively 
restricted educational options compared with their 
higher-income compatriots (Torche, 2005). The 
State may offer compensatory policies such as 
subsidies or tax discounts for education (sii, 2013), 
but these are still not enough to balance out the 
selectivity ranges for interested parties and they 
stratify access to educational outputs of diverse 
quality. In other words, there is exclusion through 
progressive reduction of the range of individual 
(family) options, as well as a stratified inclusion 
in educational options of decreasing quality, or at 
least variable, quality. When this becomes routine 
and associated with semantics of discrimination, 
we are talking about inclusion in exclusion: there 
is inclusion, but it is stratified and stigmatized, 
that is, with structural and semantic exclusion at 
different levels.3

	 For reasons such as this, Rosanvallon (2000) prefers 
to change the welfare approach from the idea of 
compensation on the basis of social rights to the 
idea of risk. Because everyone faces different risks, 
the political justification for compensation becomes 
less relevant: “[The notion of risk] replaces the 
classical idea of justice, understood as conformity 
to nature or to an ethical or political norm, with the 
idea of a purely contractual justice (the system of 
compensation)” (Rosanvallon, 2000, p. 15). That is, 
compensation replaces political responsibility for a 
contractual compact. What Rosanvallon overlooks 
is that the State’s compensation operations also 
depend on decisions made excluding potential 
beneficiaries/affected parties and, thus, without 
consideration for possible future harm to them: 
compensatory inclusion puts them in danger of 
exclusion. Lengthy waiting periods for care for 
potentially serious illnesses are an example (Oliver 
and Mossialos, 2004); another is support for trade 
unions that lobby for universal access to work 
but exclude women who need flexible working 
conditions in order to enter stable employment 
(Abramo, 2006).

	 In these terms, compensatory inclusion functions 
with paradoxes that can be controlled when the 
exclusions it addresses are limited in time; by 
contrast, when the exclusions become permanent, 
the paradoxes multiply and it can no longer be 
certain that the State interventions are producing 

3   We return to this in “inclusion in exclusion”.
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generalized welfare. A series of non-governmental 
institutions, national and transnational, address (and, 
in some cases, profit from) this problem, aiming 
to limit the chain of exclusions that can arise as 
a result of the systematic stratification of access 
caused by compensatory inclusion (community and 
church organizations, private welfare foundations, 
international development organizations). But, like 
the State, they too are subject to the paradoxes of 
compensatory inclusion.

	 A greater problem arises, however, when compensations  
(public or private, national or international) fail 
or become routine. In these cases, instances of 
inclusion in exclusion and sub-inclusion become 
entrenched. This is discussed next.

•	 Inclusion in exclusion. Inclusion in exclusion 
implies inclusion, but in a position of subordination 
compared with other social categories. Inclusion 
in exclusion supposes asymmetry between groups, 
generally justified in traditional or community 
terms. Group semantics and discourses play a 
preponderant role in this. Post-colonial theories refer 
to subalterns (Guha and Spivak, 1988): groups who 
suffer discrimination on the basis of ethnic origin, 
caste, class, gender, sexual orientation, language or 
religion. Without adopting that denomination or the 
political elements that go with it, it is nevertheless 
true that inclusion in exclusion is sustained by public 
discourses that: (i) form social categories on the 
basis of certain features that are understood to be 
shared by them, but do not necessarily form part 
of their self-description; (ii) public stabilization of 
that discourse leads the group to incorporate/adopt 
these externally formed categories, and (iii) the 
adoption of these categories situates the group in a 
position of subordination relative to the dominant 
discourse, which is reproduced by the same group to 
the extent that it assumes its hetero-categorization.

	 Probably the clearest example of this is gender 
categories. For Butler (2007, p. 49), the very category 
of woman is insufficient to capture “what one is […] 
because gender is not always constituted coherently 
or consistently across different historical contexts 
and it is interwoven with race, class, ethnic, sexual 
and regional modalities or discursively constituted 
identities.” From this it derives that even when the 
semantics of woman are used with emancipatory 
intent (activism), subordination flows from within the 
demand: every claim for woman is an actualization 
of that subordination. The struggle for inclusion 
excludes (Mascareño, 2013). But the problem is not 

only expressed in terms of identification processes. 
It also has structural consequences in employment 
segregation by gender, in the concentration of 
women in the lower rungs of the occupational 
hierarchy, and in the wage gaps that result from 
these classifications (Mora, 2013; Uribe, 2008). 
Something similar occurs with migrants. Especially 
for lower-skilled migrant workers, the conditions 
of inclusion not only consist of precarious forms 
of employment (low-wage, sporadic, without a 
contract), but also involve ethnic discrimination, 
particularly, in Latin America, in the case of workers 
from Andean countries (Mora, 2009). Here, there is 
inclusion, although it has progressive and systematic 
restrictions on ranges of selectivity, which lead to 
different degrees of inclusion in exclusion. 

	 A subtle, but equally illustrative, example of 
inclusion in exclusion is that of processes of cultural 
identification.4 In his critique of the essentialist 
concept of culture underlying positions of liberal 
multiculturalism, Sergio Costa (2012) argues that, 
by following this approach, the modern State 
legitimizes the protection of minorities by means 
of safeguards and limits within which identities 
can be reproduced without the risk of external 
intervention diluting them through assimilation. 
Liberal multiculturalism is thus based on paradoxical 
suppositions: that cultural identity does not change 
(because it has an immutable essential substrate), 
but it is assumed it needs to be protected from 
changing (protection against assimilation). On 
this dual basis, the guarantees enshrined in the 
Constitution of Brazil of 1988, which was created in 
a highly progressive political environment, included 
recognition of rural property for descendents of 
former slave communities (quilombos). Until 
1988 there were no groups demanding such 
recognition, but the article in the Constitution 
encouraged political mobilizations that saw this 
as an opportunity to resolve land issues. These 
mobilizations also involved a series of “external” 
agents: anthropologists, members of religious 
orders, activists, agents of the State and the media. 

4   The heavily criticized culture of poverty approach (Lewis, 1975) 
could also be considered inclusion in exclusion. In its original form, 
however, it was understood as an endogenous group production that 
was self-sustaining across generations. This limits its understanding 
as a relational problem to which certain features are attributed and 
then adopted as self-description by other groups, and which, moreover, 
conceals structural variables (especially relations of subordination) that 
determine the production of those identification processes (Harris, 2001).
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In 2003, a presidential decree established that the 
procedure for declaring slave ascendancy would be 
based on self-identification. By late 2011, there were  
3.524 communities descended from quilombos. One 
of them was the Mocambo community, which had 
always expressed a non-indigenous rural identity: 
“The legal advantages […] were persuasive, 
leading the Mocambo residents, after many 
discussions and political disputes, to publically accept  
themselves as a remnant quilombo community” 
(Costa, 2012, p. 150).

	 This example illustrates how the State set out 
originally to pursue inclusion (access to land), 
but for this it had to define a cultural identity that 
would be benefited by the inclusion. The symbolic 
relevance of that identity (associated with solving 
land issues) led to the exclusion of other possibilities, 
so that the group was subordinated to the form of 
identification constructed by the State.

	 Inclusion in exclusion reveals multiple paradoxes. 
It expands when we understand that it can combine 
with exclusion by danger (exclusion of discriminated 
groups from decision-making) or with compensated 
inclusion (limitations on inclusion on the basis of 
discriminatory discourse). Or when it heralds entry 
into sub-inclusion, as discussed below.

•	 Sub-inclusion. Sub-inclusion implies the lack 
of institutional conditions to fulfil fundamental 
rights, but the obligation to respond to a social 
order that exacts obedience (Neves, 2006). In other 
words, it is a denial of the rights that underlie any 
possibility of positive social inclusion (participation 
in institutional or organizational outputs), but a 
reaffirmation of obligations they include, and even 
the threat of physical force in response to deviation 
from the norm. There is much insistence on these 
obligations for such groups, because, unable to find 
an institutional way out of sub-inclusion, they may 
resort to violence, crime, illegality or subversion of 
the general order. However, often the main concern of 
the sub-included is sheer survival: refugees, migrants 
in war zones, victims of political persecution, the 
homeless, and the extremely poor. Certain groups 
suffer a convergence of discriminations that not only 
limit universal accessibility to institutional outputs, 
but also lead to the formation of areas in which the 
rule of law has no effective or symbolic application 
(slums, favelas) (Mascareño, 2012b and 2014), 
or groups that are systematically denied access 
to certain spaces or positions that are in principle 
universal (indigenous persons, gays, migrants). 

In this sense, sub-inclusion is characterized by 
the denial of individual autonomy and the utmost 
restriction of degrees of selectivity.

	 For all those in a state of sub-inclusion, any aspiration 
to fulfil life plans through compensatory institutions 
is suspended. Historically, in Latin American 
sociology this has been termed marginality, hard 
poverty and extreme poverty (Nun, 2001; Kessler 
and Di Virgilio, 2008); governments have attempted 
to resolve it through compensatory policies which, 
so long as the poverty persists, must be considered 
to have failed. Given this failure, people seek 
alternatives in the informal sector to achieve some 
level of (sub)inclusion, for example, in community 
networks, occasional jobs or the informal market. 
The alternative of engaging with illegal rings (of 
crime, drug trafficking, corruption) may seem 
attractive, inasmuch as it promises access to otherwise 
inaccessible objects and resources (Dewey, 2012). 
What this produces is a sort of inclusion achieved 
through generally illegitimate means, which are thus 
not subject to bureaucratic restrictions, nor do they 
have any sort of social or legal protection. Those 
involved gain access to certain outputs they need 
for survival or to fulfil a modus vivendi through 
informal means, but at the cost of entering a milieu 
unprotected by the law or the formal institutions, 
and needless to say, at the risk of legal prosecution 
for any punishable action.

	 Undoubtedly sub-inclusion is not the only condition 
that motivates participation in informal networks 
or illegal rings. Indeed, those in a state of sub-
inclusion lack the resources or contacts to organize 
such rings; they have to be formed already for sub-
included individuals to be co-opted or to include 
themselves. But even those with the broadest ranges 
of selectivity (self-inclusion/self-exclusion) can 
diverge into illegal networks or rings (for purposes 
of tax evasion, market collusion, environmental 
bribes). The sphere of the State responsible for 
compensated inclusion is also vulnerable to this 
problem (corruption, political patronage, favours 
trading, unregulated lobbying). The difference is 
that the sub-included: (i) have illegality as the only 
alternative; (ii) are blamed as “responsible” when 
such rings are uncovered, and (iii) enable the upper 
echelons of the ring to continue operating and to 
regroup in due course. In that sense sub-inclusion, 
moreover, aids the particularistic (informal, but 
above all illegal) privileges of others, helping to 
reproduce and conceal them.
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VI
Conclusion

The difference between inclusion and exclusion is 
undeniably useful for sociological analysis and for public 
policies in complex societies. However, precisely that 
high degree of complexity prevents a simplistic analysis 
that attributes a state of inclusion to some and exclusion 
to others. The aim of this article has been to elaborate 
an analytical model of different situations in which 
inclusion and exclusion are intertwined, supported by 
illustrations and examples. A number of conclusions 
may be drawn from this exercise. Below are set forth 
conceptual conclusions, first, then conclusions with a 
bearing on policy design and implementation.

In conceptual terms, relations between inclusion and 
exclusion link individual expectations with organizational 
or institutional outputs with high, medium or low levels of 
selectivity. The broadest range of selectivity occurs when 
people may decide whether (and when) to participate 
in different social spheres. For example, high-income 
individuals can choose higher-cost private education 
or health care, or opt to save and use State alternatives. 
The level of selectivity decreases progressively for other 
situations of inclusion/exclusion. Without procedures for 
consultation with potential affected parties (exclusion by 
danger), organizational or institutional decisions affect 
people who have to deal with the consequences using their 
own resources, or wait for forms of compensatory inclusion 
(generally from public agencies), in which the range of 
selectivity available is institutionally predefined. Inclusion 
in exclusion discriminates culturally and leaves people 
subordinated to organizational or institutional contexts. 
Sub-inclusion, meanwhile, is associated with the narrowest 
range of individual selectivity. This both prevents the 
fulfilment of the fundamental rights of each individual and  
implies their submission to legally imposed obligations.

There may be permanent mobility between the 
different forms of inclusion and exclusion, especially 
on the boundaries between self-inclusion/self-exclusion 
and compensatory inclusion, or between inclusion in 
exclusion and sub-inclusion. Individuals move in a 
transitional space which can rarely be identified with 
permanent states. This may explain what Araujo and 
Martuccelli (2011, p. 168) term positional inconsistency 
in the social stratification: “The sense that anything can 
change at any time.” Even for the sub-included (those 
with the most limited selectivity), formal institutional 

channels can offer a way out towards compensatory 
inclusion, where, nevertheless, they face the consequences 
of discriminatory discourses of inclusion in exclusion. At 
the same time, the broad capacity to decide conferred by 
self-inclusion/self-exclusion can be reduced by situational 
contingencies (financial crises, illness, accidents), by 
individual decisions (to save by switching to the public 
education or health system), or by third-party decisions 
(expropriations, a crisis in the firm where an individual 
is employed), which can lead people towards areas of 
compensatory inclusion in order to satisfy particular 
expectations. Complexity permanently deconstructs 
stratification, but does not eliminate it. Accordingly, 
differences in selectivity and inclusion may be identified, 
but not fixed in position. In other words, the distinction 
inclusion/exclusion cannot be applied in a binary fashion 
under highly complex social conditions.

This must be a key consideration for designing 
and implementing public policies: it is not possible to 
continue talking about inclusion and exclusion as if they 
were two separate worlds, as if only the sub-included 
were excluded, or only those with the capacity for self-
inclusion and self-exclusion were included. Neither 
can exclusion be identified with extreme poverty and 
inclusion with crossing the poverty line: the first is a case 
of sub-inclusion, while the second is at least compensated 
inclusion. The binary formula of inclusion/exclusion 
is too rigid for this type of problem. Both mobility in 
borderline areas and the multiple social dimensions 
in which participation and non-participation occur in 
parallel, make this formula too simplistic, trivializing the 
objects of policies, distorting their effects and preventing 
a proper analysis of the problems in hand.

Finally, any measure, whether public or private, must 
be taken with awareness of its potential exclusionary 
outcomes. This is especially important when designing 
and implementing programmes based on technical models 
that do not consider those who will be affected in the 
future, and when programmes themselves reinforce the 
stratification of inclusion in exclusion. There can be no 
decision without consequences, especially when it comes 
to public organizations and institutions: it is not possible 
to precisely calculate the number of possible affected.

While it is true that synergy and complementarity 
between social programmes and broader public policies 
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are essential to bar possibilities of exclusion, it is also true 
that, whatever the policy framework, there will always 
be exclusion issues that will have to be treated with 
flexibility. For this it is necessary, first, to have sufficiently 
fine-tuned concepts to apply to case analysis and to 
assessment of the outcomes of each decision, whether 

public or private. A broad distinction between inclusion 
and exclusion is confusing and oversimplifies problems 
that are by nature complex. The model presented here, 
on the basis of five interrelated situations of inclusion/
exclusion, attempts to expand the sociological and policy 
capacity to observe and process this complexity.
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Financial markets are becoming increasingly complex 
and are becoming accessible to more and more people. 
Because of this, individuals’ ability to optimize their 
finances is presumed to have a substantive influence 
on their well-being (see, for example, Hilgert, Hogarth 
and Beverly, 2003, and Campbell and others, 2011). 
This is the origin of the concept of “financial literacy” 
(fl) as a characteristic that has a decisive influence on 
an individual’s ability to optimize his or her financial 
standing position.

While the different empirical approaches used 
to measure people’s fl have come in for criticism, it 
can be argued that the levels of fl found in the general 
population are substantially lower than they should be 
(Hogarth and Hilgerth, 2002; Miles, 2004; Christelis, 
Jappelli and Padula, 2005; Lusardi and Mitchell, 
2007a and 2007b; Lusardi, Mitchell and Curto, 2010; 
Landerretche and Martínez, 2011; Van Rooij, Lusardi 
and Alessie, 2011; Stone and Neumann, 2012, among 
others). This has consistently been found to be the case 
in all the countries for which data are available, and fl 
levels are particularly low among the poorer segments of 
the population and among women. It has been observed 
that this fl deficit not only has a detrimental impact on 
individuals but has also played a harmful role in markets 
and in recent global financial crises (Gerardi, Goette and 
Meier, 2010). Many countries have therefore begun to 
implement programmes designed to boost the population’s 
fl levels in the belief that the social benefits of this type 
of initiative will far outweigh its costs.

Analyses of such programmes’ impact on financial 
behaviour have not yielded straightforward results, 
however (see, for example, Lyons and others, 2006; 
Hathaway and Khatiwada, 2008; Servon and Kaestnert, 
2008; Willis, 2009; Mandell and Klein, 2009). A number 
of authors attribute this to the fl literature’s lack of a 
sound conceptual framework (Mason and Wilson, 2000; 
Willis, 2008; Remund, 2010, and Huston, 2010).

In order to develop better policies and impact 
assessments in this area, a fuller understanding of the 
process of fl accumulation and decumulation (flad) 

is needed. Thus far, only a very few in-depth studies 
(Delavande, Rohwedder and Willis, 2008, and Agarwal and 
others, 2009) have focused on how fl levels may change 
over people’s life cycles or over time or how they may  
be altered by changes in the surrounding environment.

There is no consensus in the literature regarding 
the conceptualization of fl (Huston, 2010). Mason and 
Wilson (2000) have looked into the meaning of “financial 
literacy”, while Remund (2010) says that experts and 
consumer advocates use the term “to describe the 
knowledge, skills, confidence and motivation necessary to 
effectively manage money.” Clearly, there are a number 
of different definitions of fl (based on such factors as 
numeracy, financial behaviour, knowledge and others) 
but very little clarity about the decision-making process 
and what role fl plays in that it.1

The approach most commonly taken in the literature 
is to treat fl as an economic good whose accumulation 
is optimized on the basis of its expected contribution 
to an individual’s decision-making process. This 
amounts to an implicit adoption of the model of fl as 
an “information good” (Bates, 1990), although some 
authors use a human capital model instead (see, for 
example, Delavande, Rohwedder and Willis, 2008). In 
both cases, the underlying idea is that fl is an economic 
good about which individuals arrive at optimization-based 
consumption decisions. flad patterns will therefore 
presumably be influenced by the expected benefit and 
expected cost of fl acquisition. If the expected benefit 
increases or the cost decreases, a person can be expected 
to acquire more fl. This is the origin of the idea that it is 
desirable to educate people about the importance of fl 
and to reduce the cost and effort involved in acquiring 
it. Here, this view will be referred to as the “economic 
model of fl.”

1   Van Rooij, Lusardi and Alessie (2011), for example, pose questions 
that allow them to measure numeracy and basic knowledge related to 
the working of inflation and interest rates, as well as questions designed 
to measure more advanced financial knowledge related to financial 
market instruments (stocks, bonds, and mutual funds). Lusardi and 
Mitchel (2006) and Stone and Neumann (2012) use a measurement 
of preparedness for retirement. Lusardi (2008) uses a measurement 
of knowledge about basic financial concepts, while Fajnzylber, Plaza 
and Reyes (2009) and Hastings and Tejeda-Ashton (2008) focus on 
variations in the amount of financial information provided to individuals 
or the format in which it is supplied. 

I
Introduction
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Yet, despite the fact that this approach is so widely 
used, no empirical assessments have been made of how 
well the fit between the economic model of fl and flad 
patterns is.

The main objective of this study is to arrive at 
just such an assessment. In the economic model of fl, 
the occurrence of an event that has long-term financial 
implications for a given person will raise the expected 
value of fl, since the incorporation of new information 
(the event) may make it necessary to take certain financial 
decisions. If the occurrence is exogenous to fl, then fl 
will be expected to increase in response to the event. 
The impact of events having financially significant 
implications on individuals’ fl was estimated using a 
representative sample of the Chilean population for the 

period 2004-2009. The sample corresponds to that used 
in four rounds (2002, 2004, 2006 and 2009) of a panel 
survey (the Social Protection Survey); a fifth round was 
conducted in 2012, but the data from that round are not 
yet available. These longitudinal data include a module 
on financial knowledge and skills.

The results of this analysis indicate that there is 
no significant, consistent variation in fl when an event 
having substantial financial implications occurs. The 
study therefore concludes that fl does not behave like 
an economic good.

The following section covers the data, the selected 
events, the fl indicators and the statistical analyses used 
in this study. Sections III and IV report the results and 
present a discussion of the findings.

II
Methodology and data

In the economic model of fl, the benefit of fl is defined 
as its expected impact on financial decision-making. If 
the expected trends in people’s income and expenditure 
flows change, and they therefore have a strong reason to 
re-evaluate their financial situation, then the expected 
benefit of acquiring fl will rise. If, at the same time, 
the cost of acquiring fl remains constant, people 
would be expected to acquire more fl. A comparison 
of measurements of fl before and after a change in the 
expected trend of income and expenditure flows ought 
to reflect a positive effect under these circumstances.

For this study, we used survey data to select a series 
of observable events that can reasonably be supposed 
to trigger changes in people’s expected income and 
expenditure flows. These events are of a sort that has 
far-reaching, multidimensional effects on people’s lives 
and include changes in civil status, health, job training 
status and household composition. It is unlikely that 
changes in fl could be the factor that would bring 
about these transitions, and it is therefore reasonable 
to assume that they are exogenous to fl. It can also 
be reasonably assumed that, given the amount of time 
between one survey and the next (two years), most of the 
people concerned will have resolved the attendant time 
constraints and will have avoided paying a higher “price” 
to acquire fl. Under these assumptions, we should find 

some extent of a positive correlation between the events 
in question and people’s financial behavior.

The methodology used for this study was based 
on the regression of an fl indicator with the occurrence 
of these events while controlling for fixed effects at the 
individual level and for variables that change over time. 
Panel data were used for a sample of approximately 
14,000 people over a span of seven years. The events 
were selected beforehand and those that exhibited a 
correlation with changes in people’s financial portfolios 
were retained. In addition to fixed effects at the individual 
level, the econometric model incorporated variations in 
people’s incomes as a control variable, and an independent 
analysis was conducted of each age, sex and education-
level subgroup.

Another reason for using the events that were 
selected for this study is that they are ones that usually 
involve coordination with government agencies, which 
facilitates the implementation of public policies dealing 
with personal finances. This is why it is so important to 
understand the fl patterns associated with these events, 
which can also create “teachable moments” (i.e., certain 
types of health and education learning opportunities) 
(Hansen, 1998; Syvertzen, Stout and Flanagan, 2009; 
Demark-Wahnefried and others, 2005; McBride, Emmons 
and Lipkus, 2003; McBride and Ostroff, 2003, among 
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others) that may also be applied to the field of fl (Willis, 
2008; gao, 2004; Mandell and Klein, 2007 and 2009). 
During these teachable moments, people are unusually 
receptive and are actively seeking out information.

1.	 Data

The data used in this study are drawn from the longitudinal 
Social Protection Survey, which is conducted roughly 
every two years in order to obtain information about 
the operation and development of the social protection 
system in Chile (Bravo and others, 2004). This study 
uses data from the last three rounds for which results 
are available (2004, 2006 and 2009). The questionnaire 
used in the previous round (2002) was substantially 
different from the one used in the following rounds, so 
the 2002 questionnaire could not be used to construct 
comparable measurements of variables such as income 

and expenditure. A brief quantitative description of the 
database is given in table 1.

The first Social Protection Survey round, conducted 
in June 2002 and January 2003, used a representative 
nationwide sample of 17,246 persons registered with 
the country’s pension system. The second round 
(November 2004-May 2005) included a sample of 
approximately 3,000 people who were not covered by 
the pension system. In the third and fourth rounds (2006 
and 2009), only people who had been surveyed in one 
of the previous rounds were covered. The 2006 round 
included a new module on financial knowledge and non- 
cognitive skills.

Balancing panel data from the last three rounds 
yields a sample with a total of 12,223 observations 
per round, with 5,905 men (48.3%) and 6,318 women 
(51.7%). The distribution of the sample by age group 
and level of education is shown in table 1.

TABLE 1

Number of observations per Social Protection Survey round, 2004-2009

2004 2006 2009

Total
Current 

contributors to the 
pension system

Total
Current 

contributors to the 
pension system

Total
Current 

contributors to the 
pension system

Number % Number % Number % Number % Number % Number %

Men 5 905 48.3 4 346 54.6 5 905 48.3 4 200 55.1 5 905 48.3 4 442 54.5

Women 6 318 51.7 3 611 45.4 6 318 51.7 3 423 44.9 6 318 51.7 3 699 45.4

Age < 35 1 663 13.6 1 092 13.7 1 358 11.1 973 12.8 976 8 790 9.7

34 < age < 55 5 040 41.2 3 737 47 4 786 39.2 3 453 45.3 4 321 35.4 3 351 41.2

54 < age 5 522 45.2 3 130 39.3 6 081 49.8 3 198 41.9 6 928 56.7 4 002 49.1

Educ <= 12 9 990 81.7 6 122 76.9 9 935 81.3 5 765 75.6 9 951 81.4 6 177 75.9

12 < educ 2 235 18.3 1 837 23.1 2 290 18.7 1 859 24.4 2 274 18.6 1 966 24.1

Total 12 223 100 7 959 100 12 223 100 7 624 100 12 223 100 8 143 100

Source: Prepared by the authors, on the basis of data from the Social Protection Survey.
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2.	 Selection of events

The events that were selected meet the following criteria: 
(i) they are presumably associated with a reassessment 
of people’s long-term financial positions; (ii) they are 
captured by the available data; and (iii) they exhibit a 
significant correlation with changes in the consumption 
of financial goods.

A number of such events were selected beforehand. 
For each of the consecutive rounds (2004-2006 and 
2006-2009), each of these events was coded as 1 or 0, 
depending on whether or not it occurred. The initial list 
included 17 events:
1.	 Birth of a child
2.	 Retirement of a member of the household (other 

than the interviewee)
3.	 Marriage
4.	 Divorce
5.	 Widowed
6.	 Award of a professional degree
7.	 Award of a diploma
8.	 Completion of a job training or in-service training 

course
9.	 Learning a trade
10.	 Commencement of a person’s first permanent job
11.	 Becoming unemployed
12.	 Re-employment
13.	 Retirement
14.	 Disablement
15.	 Termination of a period of disablement
16.	 Deterioration in health status
17.	 Improvement in health status

The frequencies of occurrence of each of these 
events for each consecutive pair of survey rounds and 
for each category are shown in table 2. These 17 events 
can be grouped into six categories: changes in household 
structure, changes in civil status, changes in level of 
education, training, changes in occupational status and 
changes in health status.

The next step is to confirm that these events actually 
are associated with a change in financial behaviour. In 
order to do so, we measured the correlation between the 
occurrence of these events and changes in four variables 
that entail some sort of interaction between the person 
concerned and the financial system. These variables 
are: (i) changes in savings rate; (ii) changes in total 
debt over income; (iii) changes in health insurance, and  
(iv) changes in the amount of insurance.

The econometric model used to find correlations 
was a linear fixed-effect model, since this allowed us to 
make sure that any omitted static variable that did not 
interact with the dynamic variables would not influence 
the results. The incidence of homogeneous phenomena 
caused by a round or time effect is partially captured 
by the constant:

	
+ +

incomeD D D= +Y X

d d

it j ijtj it1

17

34

b

d fDDhousehold_incomeit it+ + +
=

/
region it

	(1)

where Y denotes the variable of interaction with the 
financial system, X corresponds to the vector of the 
17 events and d to the constant, i = 1…N indicates the 
individual concerned, d34 is a dummy variable that 
indicates whether the difference is in the 2006-2009 
rounds rather than in the 2004-2006 rounds, dregion 
is a dummy that captures temporal heterogeneity by 
region, ∆income is the variation in the logarithm of the 
interviewee’s inter-round income, ∆income_household 
is the variation in the logarithm of the income of the 
rest of the household members and t = 1,2 corresponds 
to the periods 2004-2006 and 2006-2009, respectively. 
It is assumed that the variables for all the rest of the 
observables and unobservables are sufficiently fixed to 
be eliminated from the model or that they change over 
time in a similar way for all the individuals concerned 
and are therefore incorporated in the constant. The 
rest of the assumptions made by Liker, Augustyniak 
and Duncan (1985) are also used to obtain consistent, 
unbiased estimators.

The results of these regressions are shown in  
table 3. Each of the four variables that capture interaction 
with the financial system is analysed separately.

The criterion used to construct the definitive list 
of events was the existence of a correlation having a 
significance level of at least 10% between the event and 
one of the indicators of interaction with the financial 
market. This exercise allows us to immediately rule out 
four events: retirement of a household member, divorce, 
and the two types of changes in employment status.

In order to rule out the presence of multicollinearity, 
inter-event correlations were examined. All of these 
correlations were under 0.1 except in a few cases during 
the second period and, even in those cases, the correlation 
was barely above that figure.



148 C E P A L  R E V I E W  1 1 6  •  A U G U S T  2 0 1 5

IS FINANCIAL LITERACY AN ECONOMIC GOOD?  •  RUBÉN CASTRO AND ANDRÉS FORTUNATO

TA
B

L
E

 2

D
is

tr
ib

ut
io

n 
of

 th
e 

oc
cu

rr
en

ce
 o

f t
he

 s
el

ec
te

d 
ev

en
ts

, b
y 

ro
un

d 
an

d 
ca

te
go

ry
, 2

00
4-

20
09

	
(N

um
be

r 
of

 o
bs

er
va

ti
on

s)

E
ve

nt
R

ou
nd

To
ta

l
M

en
W

om
en

Y
ou

ng
 p

eo
pl

e
A

du
lts

O
ld

er
 a

du
lts

E
du

ca
tio

n 
<

 1
3

E
du

ca
tio

n 
>

 1
2

0
1

n.
a.

0
1

n.
a.

0
1

n.
a.

0
1

n.
a.

0
1

n.
a.

0
1

n.
a.

0
1

n.
a.

0
1

n.
a.

1
20

04
-2

00
6

11
 5

92
59

9
32

5 
58

1
30

1
23

6 
01

1
29

8
9

1 
16

1
19

4
2

4 
55

0
22

4
9

5 
87

9
18

1
21

9 
46

6
44

6
21

1 
99

5
14

6
10

20
06

-2
00

9
11

 6
55

53
4

34
5 

62
0

26
0

25
6 

03
5

27
4

9
82

8
14

5
2

4 
13

0
18

6
4

6 
69

7
20

3
28

9 
54

0
38

6
23

1 
97

2
14

1
10

2
20

04
-2

00
6

10
 9

13
62

3
68

7
5 

28
9

28
0

33
6

5 
62

4
34

3
35

1
1 

20
6

67
84

4 
49

4
98

19
3

5 
21

3
45

8
41

0
8 

88
1

47
5

57
7

1 
91

0
14

0
10

1
20

06
-2

00
9

10
 6

92
64

9
88

2
5 

23
5

26
9

40
1

5 
45

7
38

0
48

1
86

9
48

58
4 

00
8

74
23

8
5 

81
5

52
7

58
6

8 
72

6
50

8
71

5
1 

83
4

13
5

15
4

3
20

04
-2

00
6

11
 6

74
33

9
21

0
5 

63
9

17
6

90
6 

03
5

16
3

12
0

1 
26

6
62

29
4 

58
8

10
2

95
5 

82
0

17
5

86
9 

47
6

27
4

18
3

2 
06

6
61

24
20

06
-2

00
9

11
 3

86
45

1
38

6
5 

49
6

23
8

17
1

5 
89

0
21

3
21

5
87

0
57

48
4 

01
7

16
0

14
3

6 
49

9
23

4
19

5
9 

26
5

35
6

31
8

1 
98

1
93

49

4
20

04
-2

00
6

11
 9

40
73

21
0

5 
78

4
31

90
6 

15
6

42
12

0
1 

32
4

4
29

4 
64

6
44

95
5 

97
0

25
86

9 
69

8
52

18
3

2 
10

6
21

24
20

06
-2

00
9

11
 7

34
10

3
38

6
5 

69
1

43
17

1
6 

04
3

60
21

5
92

1
6

48
4 

12
4

53
14

3
6 

68
9

44
19

5
9 

54
5

76
32

8
2 

04
8

26
49

5
20

04
-2

00
6

11
 9

27
86

21
0

5 
78

4
31

90
6 

14
3

55
12

0
1 

32
5

3
29

4 
67

4
16

95
5 

92
8

67
86

9 
67

0
80

18
3

2 
12

1
6

24
20

06
-2

00
9

11
 7

21
11

6
38

6
5 

70
2

32
17

1
1 

01
9

84
21

5
92

7
0

48
4 

16
2

15
14

3
6 

63
2

10
1

19
5

9 
51

3
10

8
32

8
2 

07
0

4
49

6
20

04
-2

00
6

12
 1

48
75

 
5 

87
0

35
 

6 
27

8
40

 
1 

31
8

39
 

4 
77

1
14

 
6 

05
9

22
 

9 
93

3
0

 
2 

07
8

73
 

20
06

-2
00

9
12

 1
50

73
 

5 
87

3
32

 
2 

67
7

41
 

93
9

36
 

4 
30

8
12

 
6 

90
3

25
 

9 
94

9
0

 
2 

05
1

72
 

7
20

04
-2

00
6

11
 8

67
27

3
83

5 
73

2
14

1
32

6 
13

5
13

2
51

1 
30

2
48

7
4 

63
7

11
1

37
5 

92
8

11
4

39
9 

68
2

18
2

69
2 

05
0

89
12

20
06

-2
00

9
11

 9
85

16
5

73
5 

77
5

88
42

6 
21

0
77

31
94

3
21

11
4 

22
2

72
26

6 
82

0
72

36
9 

79
5

10
4

50
2 

05
4

56
13

8
20

04
-2

00
6

11
 2

85
85

5
83

5 
37

3
50

0
32

5 
91

2
35

5
51

1 
21

3
13

7
7

4 
35

0
39

8
37

5 
72

2
32

0
39

9 
40

8
45

6
69

1 
75

1
38

8
12

20
06

-2
00

9
11

 7
36

41
4

73
5 

64
0

22
3

42
6 

09
6

19
1

31
91

0
54

11
4 

11
9

17
5

26
6 

70
7

18
5

36
9 

68
9

21
0

50
1 

91
1

19
9

13

9
20

04
-2

00
6

11
 8

48
29

2
83

5 
74

7
12

6
32

6 
10

1
16

6
51

1 
29

5
55

7
4 

61
7

13
1

37
5 

93
6

10
6

39
9 

64
7

22
2

69
2 

07
1

68
12

20
06

-2
00

9
11

 9
88

16
2

73
5 

78
2

81
42

6 
20

6
81

31
95

0
14

11
4 

22
2

72
26

6 
81

6
76

36
9 

77
2

12
7

50
2 

07
8

32
13

10
20

04
-2

00
6

11
 7

11
51

2
 

5 
67

9
22

6
 

6 
03

2
28

6
 

1 
17

5
18

2
 

4 
59

7
18

8
 

5 
93

9
14

2
 

9 
53

2
40

1
 

2 
04

4
10

7
 

20
06

-2
00

9
11

 8
51

37
2

 
5 

74
9

15
6

 
6 

10
2

21
6

 
83

5
14

0
 

4 
20

2
11

8
 

6 
81

4
11

4
 

9 
68

1
26

8
 

2 
02

0
10

3
 

11
20

04
-2

00
6

11
 1

63
1 

06
0

 
5 

47
2

43
3

 
5 

69
1

62
7

 
1 

20
0

15
7

 
4 

34
1

44
4

 
5 

62
2

45
9

 
9 

02
4

90
9

 
2 

01
9

13
2

 
20

06
-2

00
9

11
 2

51
97

2
 

5 
47

1
43

4
 

5 
78

0
53

8
 

87
7

98
 

3 
94

5
37

5
 

6 
42

9
49

9
 

9 
11

8
83

1
 

2 
00

2
12

1
 

12
20

04
-2

00
6

11
 6

45
57

8
 

5 
58

7
31

8
 

6 
05

8
26

0
 

1 
27

8
79

 
4 

54
5

24
0

 
5 

82
2

25
9

 
9 

44
0

49
3

 
2 

06
7

84
 

20
06

-2
00

9
11

 6
58

56
5

 
5 

59
6

30
9

 
6 

06
2

25
6

 
90

7
68

 
4 

06
9

25
1

 
6 

68
2

24
6

 
9 

48
3

46
6

 
2 

02
6

97
 

13
20

04
-2

00
6

11
 8

54
36

9
 

5 
72

5
18

0
 

6 
12

9
18

9
 

1 
35

7
0

 
4 

77
2

13
 

5 
72

5
35

6
 

9 
58

8
34

5
 

2 
13

3
18

 
20

06
-2

00
9

11
 5

06
71

7
 

5 
54

6
35

9
 

5 
96

0
35

8
 

97
5

0
 

4 
30

7
13

 
6 

22
4

70
4

 
9 

27
4

67
5

 
2 

08
7

36
 

14
20

04
-2

00
6

11
 5

91
61

3
19

5 
60

7
28

7
11

5 
98

4
32

6
8

1 
33

7
19

1
4 

63
9

13
8

8
5 

61
5

45
6

10
9 

36
3

55
5

15
2 

09
6

52
3

20
06

-2
00

9
11

 6
15

55
4

54
5 

61
6

26
1

28
5 

99
9

29
3

26
96

6
7

2
4 

17
6

12
7

17
6 

47
3

42
0

35
9 

40
6

49
7

46
2 

07
2

46
5

15
20

04
-2

00
6

11
 8

05
39

9
19

5 
69

3
20

1
11

6 
11

2
19

8
8

1 
34

3
13

1
4 

68
9

88
8

5 
77

3
29

8
10

9 
55

5
36

3
15

2 
12

0
28

3
20

06
-2

00
9

11
 5

88
58

1
54

5 
59

7
28

0
28

5 
99

1
30

1
26

96
2

11
2

4 
20

2
10

1
17

6 
42

4
46

9
35

9 
37

7
52

6
46

2 
07

1
47

5

16
20

04
-2

00
6

11
 9

93
22

4
6

5 
82

4
80

1
6 

16
9

14
4

5
1 

35
1

6
 

4 
69

2
91

2
5 

95
0

12
7

4
9 

71
9

20
9

5
2 

14
0

11
 

20
06

-2
00

9
11

 9
89

22
6

8
5 

80
3

10
0

2
6 

18
6

12
6

6
96

8
7

 
4 

25
2

65
3

6 
76

9
15

4
5

9 
73

7
20

4
8

2 
10

4
19

 

17
20

04
-2

00
6

11
 9

82
23

5
6

5 
78

6
11

8
1

6 
19

6
11

7
5

1 
32

3
34

 
4 

69
2

91
2

5 
96

9
11

0
4

9 
72

2
20

6
5

2 
12

3
28

 
20

06
-2

00
9

12
 0

39
17

6
8

5 
80

6
97

2
6 

23
3

79
6

96
0

15
 

4 
24

9
68

3
6 

83
0

93
5

9 
78

8
15

3
8

2 
10

3
20

 

So
ur

ce
: 

P
re

pa
re

d 
by

 t
he

 a
ut

ho
rs

, 
on

 t
he

 b
as

is
 o

f 
da

ta
 f

ro
m

 t
he

 S
oc

ia
l 

P
ro

te
ct

io
n 

S
ur

ve
y.



149C E P A L  R E V I E W  1 1 6  •  A U G U S T  2 0 1 5

IS FINANCIAL LITERACY AN ECONOMIC GOOD?  •  RUBÉN CASTRO AND ANDRÉS FORTUNATO

3.	 fl indicators

Two indicators are used to measure people’s stock of fl: 
their basic financial skills (bfs), which is determined on 
the basis of information drawn from the last two survey 
rounds, and their knowledge about the pension system 
(kps), which is determined on the basis of information 
from the last three rounds. This second indicator is 
intended to capture a different dimension of fl and to 
replicate the exercise conducted on the basis of bfs while 
extending it to include the 2004 round.

(a)	 Measurement of basic financial skills (bfs)
The indicator used to measure bfs was calculated 

for the 2006 and 2009 rounds on the basis of responses 
to six questions. These questions were grouped into a 
submodule whose purpose was to measure people’s 
ability to understand or perform basic mathematical and 
financial calculations. The questions were as follows:
1.	 If the probability of falling ill is 10%, how many 

people out of every 1,000 persons will fall ill?
2.	 If five people have winning lottery tickets and the 

jackpot is two million pesos, how much money 
will each person receive?

3.	 Suppose that you have $100 in a savings account. 
The account earns interest at a rate of 2% per year. 
If you keep the money in your account for five 
years, how much money will you have at the end 
of those five years? (four ranges of figures given).

4.	 Let’s say that you have $200 in a savings account. 
The account interest at a rate of 10% per year. How 
much will you have after two years?

5.	 Suppose that you have $100 in a savings account. 
The account earns interest at a rate of 1% per 
year. The rate of inflation is 2% per year. If you 
withdraw your money after one year, you will be 
able to buy something that costs: (i) more than $100;  
(ii) exactly $100; (iii) less than $100; (iv) don’t 
know or no response.

6.	 Is the following statement true or false?: “Using a 
given amount of money to buy shares in one company 
is less risky than using that same amount of money  
to buy shares in a number of different companies.”
Each response is compared with the correct response 

to arrive at binary variables (knows/does not know). A 
quantitative description of the responses given by the 
total sample to each question is shown in the upper 
portion of table 4. For all the questions in both rounds, 
men gave a larger number of correct answers than 
women did. Young people generally had more correct 
answers for all the questions except for the question 
about inflation in 2009, where adults scored higher. More 
educated people scored higher than their less educated 
counterparts, with the biggest differences (differentials 
of over 30%) corresponding to the first three questions. 
As for inter-round differences, the scores on questions 
2, 4, 5 and 6 were generally better for the 2006 round, 
while the scores on questions 1 and 3 were higher for 

TABLE 3

Regressions in first differences, indicators of interaction with financial markets  
in comparison to the preliminary selection of events, 2006-2009

Activity
Event

Change in amount  
of insurance

Change in  
health insurance

Change in  
savings rate

Change in  
debt/income ratio

Birth of a child 0.089 0.053** 0.09 2.252*
Retirement of household member 0.044 0.013 0.067 -0.637
Marriage 0.115 0.054* 0.034 2.665***
Divorce 0.358 0.044 0.031 1.847
Widowed -0.086 -0.041*** 0.069 1.17
Award of a professional degree 0.626 0.236** 0.461*** 6.645
Award of a diploma 0.17 0.032 0.089 2.74***
Job training 0.413*** 0.082*** -0.069 1.361
Learning a trade 0.23* 0.005 -0.067 -0.191
First permanent job -0.086 -0.011 -0.15*** 0.127
Becoming unemployed -0.092 0.003 0.044 -0.441
Re-employment -0.009 -0.022 0.279 -7.497
Retirement of interviewee -0.156** -0.014 -0.129*** -0.624
Disablement 0.048 -0.037*** 0.07 -0.855
Termination of a period of disablement -0.086 -0.029*** 0.055 -0.163
Improvement in health status 0.183 -0.026 -0.157*** 4.737
Deterioration in health status -0.031 -0.06*** -0.168 0.558

Source: Prepared by the authors, on the basis of data from the Social Protection Survey.

Note: * Significant at 10%; ** significant at 5%; *** significant at 1%.
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the 2009 round; these differentials were generally less 
than 5%, however, except in the case of question 5 (on 
inflation), where the differential amounts to 7%.

The same information is given in the lower portion of 
table 4 for the subgroup of persons who were paying into 
the pension system at the time they were interviewed. In 
general, the differentials between rounds and categories 
are much the same as they were in the first case, but the 
scores are higher In all cases with the exception of the 
scores for more highly educated persons. This is no doubt 
due to the existence of a correlation between having a 
higher level of education and the probability that the 
person is paying into the pension system.

(b)	 Measurement of knowledge about the pension 
system (kps)
The 2004, 2006 and 2009 rounds of the Social 

Protection Survey included over 30 questions designed to 
measure people’s knowledge about the pension system. 
This makes it possible to construct a kps indicator that 
can be used in conjunction with the bfs indicator.

Because the wording of some of the questions differed 
from one round to the next, and given the findings of 
Lusardi, Mitchell and Curto (2012) regarding the ways 

in which differences in the wording of questions can 
significantly influence the answers given, we decided to 
use only those questions which were worded in the same 
way in all three rounds. This left us with 11 questions:

1.	 Do you know what percentage of your taxable 
income is deducted (was deducted or would be 
deducted) each month for social security tax? 
[Between 11.1% and 13]

2.	 Do you know how the pension fund management 
boards (afps) calculate pension benefits? [On 
the basis of the balance in the individual pension 
account, retirement age or other factors]

3.	 Do you know about or have you heard about the 
Voluntary Retirement Savings (Ahorro Previsional 
Voluntario (apv)) system that has been in place 
since 2002?

4.	 Do you know how much you have in your individual 
pension account?

5.	 Do you know how much of a commission your afp 
charges for managing your funds?

6.	 Do you know about or have you heard about multi-funds?
7.	 Do you know how many different types of funds 

there are? [5]

TABLE 4

Basic financial skills: percentage of correct answers, by round and cohort
(Percentages)

Question Round Total Men Women Age < 35 34 < age < 55 54 < age Educ <= 12 12 < educ

    Total sample

1 2006 44.3 49.8 39.4 60.0 46.7 39.0 37.9 73.0
2009 44.4 50.0 39.0 65.4 48.0 39.2 37.7 76.0

2 2006 40.4 45.0 36.0 48.6 42.1 37.3 35.7 62.0
2009 38.4 43.1 34.0 51.9 41.8 34.5 33.2 63.6

3 2006 45.7 49.5 42.2 57.9 47.7 41.6 40.6 69.0
2009 47.1 51.1 43.2 63.5 50.8 42.5 41.5 72.9

4 2006 1.7 2.3 1.1 2.4 1.8 1.5 0.7 6.1
2009 1.3 2.0 0.6 2.2 1.4 1.0 0.5 4.9

5 2006 25.2 27.5 23.0 27.1 25.3 24.7 22.2 38.4
2009 17.8 20.0 15.8 17.8 19.5 16.8 15.3 30.3

6 2006 43.6 46.0 41.3 49.7 45.5 40.7 40.2 59.5
2009 40.4 43.2 37.7 48.3 45.1 36.4 37.1 55.9

    Current contributors to the pension system only

1 2006 51.9 54.6 48.6 62.0 51.9 48.9 45.0 73.3
2009 52.3 55.9 48.0 67.7 51.8 49.9 45.2 76.7

2 2006 45.9 48.6 42.6 49.6 45.9 44.9 40.7 62.5
2009 44.5 47.0 41.5 53.4 45.2 42.3 38.9 63.8

3 2006 51.6 53.9 48.9 59.0 51.5 49.6 45.9 69.4
2009 54.9 56.8 52.6 66.5 55.1 52.6 49.0 74.3

4 2006 2.1 2.6 1.6 1.9 2.1 2.2 0.9 5.9
2009 1.6 2.3 0.8 2.2 1.7 1.5 0.6 4.9

5 2006 27.5 29.1 25.5 27.3 26.7 28.3 23.8 38.7
2009 20.2 21.8 18.3 18.4 20.9 19.9 17.2 30.2

6 2006 47.3 48.6 45.6 50.7 47.2 46.3 43.3 60.0
2009 44.9 46.3 43.2 48.1 47.4 42.2 41.5 55.9

Source: Prepared by the authors, on the basis of data from the Social Protection Survey.
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8.	 Do you know what type of fund your pension 
contributions are in?

9.	 By law, at what age can a man begin to draw his 
pension? [65]

10.	 By law, at what age can a woman begin to draw 
her pension? [60]

11.	 Do you know what the different types of old-
age pensions are? [Scheduled withdrawals, life 
annuities, fixed-term withdrawals with a deferred 
life annuity and immediate life annuities with 
scheduled withdrawals]
The responses to questions 1, 2, 7, 9, 10 and 11 can 

be checked, whereas the answers to the other questions 
consist of statements about the person’s knowledge. 
Bravo and others (2004, 2006 and 2008) report some 
discrepancies between self-reported knowledge and 
actual knowledge, but they nonetheless find a close 
correlation between the two. Chan and Huff (2003) 
find that responses regarding self-reported knowledge 

provide supplementary data about the importance that 
people attribute to the information referred to in the 
question and about their degree of assurance in that 
regard. Landerretche and Martínez (2011) suggest 
that, in order to avoid overestimating the parameters in 
question, the results for these types of responses should 
be regarded as the upper limit for accurate results when 
the time comes to interpret them, with the assumption 
being that the actual value is lower. 

It is very important to note that several of these 
questions are posed only to people who are paying into 
the pension system at the time that they were interviewed. 
The estimates discussed in the following section include 
this subsample so that the results for bfs and kps can be 
compared. As in the case of the bfs indicator, the responses 
are coded in order to obtain binary variables (correct/
incorrect or knows/does not know). The percentages 
of correct answers in each round in each of the various 
categories are given in table 5.

TABLE 5

Knowledge about the pension system: percentage of correct answers,  
by round and cohort, 2006-2009
(Percentages)

Question Round Total Men Women Age < 35 34 < age < 55 54 < age Educ <= 12 12 < educ

1 2004 22.5 24.0 20.8 26.8 22.3 21.3 19.4 33.0
2006 19.4 20.0 18.6 24.2 19.1 18.2 16.3 29.4
2009 16.5 17.5 15.3 23.0 16.5 15.2 13.2 27.7

2 2004 10.8 12.0 9.4 10.3 10.8 11.1 8.6 18.1
2006 11.4 11.9 10.8 10.9 10.8 12.2 9.5 17.6
2009 13.1 14.4 11.5 14.7 12.3 13.4 10.8 20.4

3 2004 55.8 56.3 55.2 53.3 57.4 54.7 49.0 78.4
2006 61.8 61.6 62.1 66.0 62.8 59.4 55.2 82.8
2009 44.3 44.3 43.6 44.8 45.8 42.9 37.3 67.3

4 2004 50.2 53.8 46.0 44.4 51.7 50.5 47.4 59.6
2006 50.1 53.1 46.3 41.3 52.0 50.6 47.5 58.4
2009 43.7 46.2 40.6 35.3 45.4 43.9 41.4 51.3

5 2004 3.1 4.0 1.9 2.3 3.2 3.2 2.2 5.8
2006 4.9 5.7 3.9 4.7 4.7 5.2 3.6 9.0
2009 5.1 5.8 4.3 5.8 4.9 5.2 3.8 9.3

6 2004 43.6 44.5 42.5 46.9 44.2 41.7 35.4 71.0
2006 40.9 42.8 38.6 42.3 41.5 39.8 32.7 67.2
2009 41.5 43.5 39.2 45.1 42.3 40.2 33.1 69.6

7 2004 17.9 18.8 16.9 17.6 18.4 17.5 12.6 36.0
2006 17.1 18.4 15.5 18.7 17.0 16.7 12.0 33.5
2009 24.5 26.2 22.4 27.1 24.5 23.9 17.6 46.9

8 2004 29.4 31.2 27.1 31.1 30.2 27.7 21.6 55.3
2006 30.2 32.6 27.2 31.4 30.5 29.4 22.7 53.8
2009 35.0 37.6 31.9 39.2 36.0 33.4 26.7 62.3

9 2004 82.9 83.8 81.8 76.6 83.3 84.7 81.5 87.7
2006 86.1 87.6 84.4 81.1 85.7 88.1 84.5 91.5
2009 86.8 90.6 80.4 79.3 85.9 89.0 85.6 90.7

10 2004 79.0 77.7 80.6 74.1 78.6 81.1 77.0 85.8
2006 81.6 81.4 82.4 77.6 81.6 82.8 78.8 90.7
2009 73.9 73.7 74.1 70.3 73.8 74.8 71.4 82.1

11 2004 1.1 1.3 0.8 0.5 1.2 1.2 0.6 2.9
2006 9.1 10.4 7.5 4.8 8.0 11.6 6.7 16.8
2009 0.9 1.1 0.8 0.5 0.7 1.3 0.4 2.6

Source: Prepared by the authors, on the basis of data from the Social Protection Survey.
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Here again, with the exception of the question about 
the age at which women can retire, men gave a larger 
percentage of correct answers to all of the questions 
in all of the rounds than women did. The ranking in 
terms of age group is not as clear here as it was in the 
preceding case. Young people seem to know more about 
the percentage that is deducted from their pay in the 
form of social security taxes and about how their funds 
are being invested, but older adults show themselves 
to be more knowledgeable about retirement ages and 
the different types of pension systems. Adults in the 
intermediate age group appear to know the most about 
how pension funds are calculated and about how much 
they have in their accounts. Level of education once 
again appears to be a significant differentiating factor 
in terms of the results, with the biggest differentials 
(around or slightly higher than 30%) being in the level of 
knowledge about the “solidarity insurance contribution” 
and about the different pension-fund investment options. 
The members of this group are the ones who know the 
least about retirement ages.

As far as inter-round differences are concerned, there 
does not, generally speaking, appear to be any clear-cut 
trend. People scored the highest on questions 1, 2, 4  
and 6 in the 2004 round, the highest on questions 3, 10 
and 11 in the 2006 round, and the highest on questions 
5, 8 and 9 in the 2009 round. The differentials between 
consecutive rounds are below 5%, however, except 
for a 20% drop between the 2006 and 2009 rounds for 

the question regarding knowledge about the Voluntary 
Retirement Savings system. These coefficients were 
obtained after the panel was balanced, so the same people 
were the respondents in all of the rounds.

(c)	 Principal Component Analysis of Ridit Scores 
(pridit) indices
In order to obtain the bfs and kps indicators, 

interviewees’ responses in each round were recoded using 
a psychometric methodology for analysing the principal 
score components (Lieberthal, 2008). A brief discussion 
concerning the pridit methodology can be found in 
annex 1. This is a non-parametric technique that has also 
been used by Lusardi, Mitchell and Curto (2012) in a 
similar context to reduce the restrictions associated with 
some of the assumptions that are implicit in the simple 
average. In particular, it makes it possible to give more 
weight to unusual responses in the final indicator (the 
ridit component) and to the responses to questions that  
appear to explain the responses given to other questions.

Table 6 provides a quantitative description of 
these indicators. It should be noted that the indicators 
constructed using this technique may take on negative 
values and that the values obtained are comparable only 
within their particular context (the bfs and kps indicators 
cannot be compared to one another). In order to provide 
a point of reference, the last two columns of table 6 show 
the overall average for each indicator for all the rounds 
and the corresponding standard deviation.

TABLE 6

Indicators of financial literacy: averages, by round and category, 2006-2009

Indicator bfs bfs (contributors only) kps

Round 2006 2009 2006 2009 2004 2006 2009

Total 0.0166 -0.0189 0.1406 0.1138 0.0918 0.1039 0.0324
Men 0.0978 0.0710 0.1857 0.1648 0.1223 0.1410 0.0792
Women -0.0634 -0.1050 0.0840 0.0521 0.0543 0.0571 -0.0237
Age < 35 0.2332 0.2659 0.2611 0.3015 0.0871 0.1029 0.0704
34 < age < 55 0.0676 0.0617 0.1417 0.1319 0.0543 0.0571 -0.0237
Age > 54 -0.0716 -0.1087 0.1025 0.0634 0.0767 0.0921 0.0109
Educ < 13 -0.1007 -0.1296 0.0105 -0.0038 -0.0741 -0.0590 -0.1293
Educ > 12 0.4562 0.4426 0.4967 0.4733 0.5706 0.5496 0.5270

Mean 0.0000 0.1277 0.0777
Standard deviation 0.7052 0.6936 0.7513

Source: Prepared by the authors, on the basis of data from the Social Protection Survey.

Note: bfs: Basic financial skills; kps: Knowledge about the pension system.

As can be seen from the analysis of the responses 
to the survey questions, men tended to exhibit a greater 
extent of fl than women did. This finding is corroborated 
by all of the indicators, with differentials of between 

approximately 0.10 and 0.25 standard deviations. The 
value of the bfs indicator appears to decline as people 
age, whereas the values of the kps indicator do not exhibit 
any clear-cut trend (see figure 1 (A and B)).
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FIGURE 1

A. Average values for the bfs indicator, by age group, for each round
(Confidence intervals of 10%)
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B. Average values for the kps indicator, by age group, for each round
(Confidence intervals of 10%)

-0.3 

-0.2 

-0.1 

0 

0.1 

0.2 

0.3 

0.4 

0.5 

 
24

-2
6 

 
27

-2
9 

 
30

-3
2 

 
33

-3
5 

 
36

-3
8 

 
39

-4
1 

 
42

-4
4 

 
45

-4
7 

 
48

-5
0 

 
51

-5
3 

 
54

-5
6 

 
57

-5
9 

 
60

-6
2 

 
63

-6
5 

 
66

-6
8 

 
69

-7
1 

 
72

-7
4 

 
75

-7
7 

 
78

-8
0 

 
81

-8
3 

 
84

-8
6 

 
87

-8
9 

2004 2006 2009 

Source: Prepared by the authors, on the basis of data from the Social Protection Survey.

Note: bfs: Basic financial skills; kps: Knowledge about the pension system.
The dotted lines indicate the confidence intervals.
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4.	 Statistical analysis

The statistical analysis focused on comparisons of the 
results for a given respondent as measured by the two fl 
indicators in consecutive rounds. The dependent variable 
is the change in the fl indicator and the independent 
variables are the occurrence or non-occurrence of the 
selected events. The 13 types of events are all included 
at one and the same time in the same regression. 

Here too, a linear fixed-effect regression was used:
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where Y corresponds to the knowledge indicator,  
X to the vector for the 13 teachable moments, d to the 
constant that captures the linear time effect; ∆income and 
∆income_household are the differentials in the logarithms 
for the income of the interviewee and for the rest of the 
household, respectively; dregion is a dichotomous variable, 
by region; d34 indicates whether the observation is for 
the period between 2006 and 2009; i = 1…N denotes the 
individual in question; and t = 1,2 corresponds to 2006 
or 2009, respectively. It is assumed that the variables 
for all the rest of the observables and unobservables 
are sufficiently fixed to be eliminated from the model. 
The other assumptions are the same as they were for 
the preceding regressions.

III
Results

An analysis of the sample as a whole yields results 
(shown in the first column of table 7) that generally 
hold true for the subsamples (see the remaining 
columns in table 7) as well: only 1 of the 13 events 
that were selected is clearly associated with variations 
in the fl indicator. This event —job training— has 
a significant impact on both basic financial skills  
(bfs) and knowledge about the pension system (kps), 
with coefficients of 0.271 and 0.630 for the pridit 
indicators of bfs and kps, respectively. This is far 
higher than the median for these indicators (around 
0.10 in both cases). None of the other 12 events had a  
significant impact.

In the subsamples, the only education-related event 
that had an impact on fl was job training.

An analysis of the subsamples by sex, age and 
education yields some additional results but does not 
reflect any pattern that could be extrapolated to the overall 
sample. The most salient of these results have to do with 
the impact of changes in health status among women and 
among people below 54 years of age. In these subsamples, 
health-related events have a positive influence on bfs 
but a negative one on kps. The possible explanations 
for this may include the presence of divergent patterns 
in the appreciation and depreciation of individuals’ fl 
stocks or to movements into and out of the labour force.

In this study, all the regressions have been replicated 
using indicators calculated as simple averages rather 
than using principal components analysis of ridit scores 
(pridit). The two exercises yielded similar results.
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TABLE 7

Results of the regressions

Subsample Total sample Men Women Age < 35 34 < age < 54 54 < age Educ <= 12 12 < educ

Event bfs indicator-total sample

Birth of a child 0.154*** 0.090 0.199*** 0.066 0.057 0.267*** 0.161** 0.018
Marriage 0.053 0.086 0.013 -0.019 0.066 0.055 0.040 0.054
Widowed -0.187 -0.461 -0.069 0.820*** -0.427 -0.149 -0.120 -0.130
Award of a professional degree 0.180 0.045 0.274* 0.350** -0.220 -0.003 - -0.231*
Award of a diploma 0.129* 0.055 0.162 -0.277 0.116 0.368** 0.195** -0.255**
Job training 0.363*** 0.334*** 0.360*** 0.290** 0.288*** 0.470*** 0.297*** 0.081
Learning a trade 0.034 0.211* -0.131 0.075 -0.032 0.130 0.024 -0.093
Obtaining first permanent job -0.060 -0.030 -0.052 -0.096 -0.096 -0.083 -0.033 0.030
Retirement -0.287*** -0.299 -0.253*** - -0.704*** -0.200*** -0.222*** -0.039
Disablement -0.148** 0.008*** -0.255*** 0.059 -0.032 -0.174** -0.145** 0.128
Termination of a period of 
disablement

-0.056 -0.030 -0.079 0.902*** 0.037 -0.068 0.002 -0.109

Improvement in health status 0.105 -0.331** 0.426*** 0.560*** 0.303** -0.125 0.181 0.450*
Deterioration in health status 0.029 -0.032 0.042 0.024 -0.016 0.044 0.065 -0.110

Event bfs indicator-persons paying into the pension system only

Birth of a child 0.104* 0.052 0.139* 0.075 0.013 0.198** 0.114* 0.010
Marriage 0.027 0.012 0.045 -0.140 0.099 0.009 0.005 0.027
Widowed -0.389 -0.116 -0.493 0.758*** -0.918*** -0.509** -0.392 -0.256
Award of a professional degree 0.196* 0.000 0.325*** 0.358** -0.334** 0.177 - -0.166
Award of a diploma 0.059 0.019 0.083 -0.411*** 0.110 0.241 0.129 -0.273**
Job training 0.271*** 0.263*** 0.274*** 0.212* 0.228*** 0.338*** 0.212*** 0.055
Learning a trade -0.034 0.252** -0.248** -0.001 -0.141 0.138 -0.020 -0.121
Obtaining first permanent job -0.066 -0.038 -0.067 -0.193 -0.063 -0.032 -0.073 0.101
Retirement -0.280** -0.431*** 0.163 - -0.942*** -0.189* -0.195* -0.250
Disablement 0.039 0.091 0.003 -0.031 0.120 -0.011 0.028 0.115
Termination of a period of 
disablement

0.196** 0.188 0.225 0.776*** 0.205* 0.156 0.217** 0.241

Improvement in health status 0.057 -0.361** 0.325* 0.517*** 0.348** -0.305 0.142 0.432*
Deterioration in health status 0.045 -0.089 0.163 0.091 0.008 0.041 0.051 0.020

Event kps indicator

Birth of a child 0.087 0.039 0.125 -0.026 0.058 0.249** 0.105 -0.020
Marriage 0.124 0.116 0.105 0.207 -0.048 0.207 0.122 0.060
Widowed -0.489 -0.227 -0.613** 0.988*** -0.735*** -0.635* -0.453 -0.594***
Award of a professional degree -0.004 0.105 -0.062 -0.212 -0.166 0.256 - -0.444***
Award of a diploma 0.392*** 0.546*** 0.259** 0.315* 0.336*** 0.585*** 0.341*** 0.184**
Job training 0.630*** 0.646*** 0.623*** 0.709*** 0.624*** 0.607*** 0.609*** 0.301***
Learning a trade 0.241*** 0.289** 0.188 0.001 0.161 0.468*** 0.249*** 0.138
Obtaining first permanent job -0.214** -0.015 -0.325*** -0.141 -0.391*** -0.016 -0.226*** -0.023
Retirement -0.209 -0.210 -0.155 - -0.743*** -0.155 -0.071 -0.436
Disablement -0.211** -0.147 -0.308** -0.108 0.013 -0.431*** -0.224*** -0.108
Termination of a period of 
disablement

-0.148 -0.130 -0.183 0.000 -0.239* -0.089 -0.132 0.042

Improvement in health status -0.343*** -0.407** -0.285* -0.861*** -0.349** -0.282 -0.206** -0.348
Deterioration in health status 0.099 -0.067 0.232 0.537*** 0.168 -0.114 0.118 0.098

Source: Prepared by the authors, on the basis of data from the Social Protection Survey.

Note: bfs: Basic financial skills; kps: Knowledge about the pension system.
* Significant at 10%; ** significant at 5%; *** significant at 1%.
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Given the importance that is generally ascribed to 
financial literacy (fl) in terms of its implications for 
people’s well-being, and in view of a number of studies 
that indicate that the population’s level of fl is quite low, 
various government programmes designed to increase 
the population’s level of fl have been introduced. 
There is, however, no consensus in the literature as 
to the effectiveness of these programmes or about the 
robustness of the current conceptual approach to fl.

According to the most prevalent way of thinking 
about fl (referred to here as the “economic model of fl”),  
people decide how much fl to acquire based on the 
expected benefits that it will yield in terms of decision-
making. In this study, however, the economic model of 
fl did not fit the data very well, since the analysis did not 
turn up conclusive evidence of an increase in people’s 
fl when they experienced events that are associated 
with changes in financial status. This conclusion was 
reached by analysing two different indicators of fl, 
both in conjunction with one another and separately, 
on the basis of a panel of over 12,000 respondents who 
were surveyed up to four times within seven years. This 
sample was also divided up into several subsamples.

In short, it is not clear that the economic model is 
a good fit for fl. While some criticism might be aimed 
at this study in terms of the quality of the data or of the 
fl indicators or the validity of the empirical strategy 
that it has employed, the fact remains that it backs up 
a number of other studies that have, for one reason or 
another, cast doubt upon the soundness of the current 
construct of fl.

It is possible that fl cannot be reduced to a simple 
concept. Even in a more general context, information 
goods are quite complex (Bates, 1990; Rafaeli and 
Raban, 2003). It may also be that fl should be viewed 
as an individual trait which, like intelligence, does not 
change in the short run. A model of fluid intelligence 
versus crystalized intelligence has been proposed 
that may help us to come to grips with a possible 
association between fl and age (Agarwal and others, 
2009). Or perhaps fl is more a matter of attitude than 
of knowledge per se. Yet another possibility, which 
would not preclude the preceding one, is that individuals 
update their fl in ways that cause it to appreciate and/
or depreciate such that the net variation in fl is usually  
very small.

ANNEX 1

pridit

pridit (i.e., principal component analysis of ridit scores) 
is a non-parametric aggregation technique that involves 
using two different procedures to rank samples based on 
categorical observables (Lieberthal, 2008).

The ridit methodology has been developed to 
analyse categorical (in this case, binary) variables 
serving as proxies for unobservables (Lieberthal, 2008). 
The underlying reason for using the ridit methodology 
in this study is that an incorrect response may provide 
more information about a person’s level of fl than a 
correct one, and vice versa. This is because there are 
some questions that most people answer correctly and, 
in these cases, the incorrect answers allow us to identify 
a particular group of individuals; by the same token, 
when dealing with questions that most people get wrong, 
the correct answers provide us with more information.

Assigning ones and zeros to all correct and 
incorrect answers as a basis for constructing the indicator 
presupposes, first, that fl is metrically measurable —an 
assumption that we will not take exception to— and, 
second, that the metric can be scaled with equal intervals 
between responses for each survey question (Brockett 
and others, 2002). ridit deals with this problem by using 
sample information for each question to assign different 
values or weights to the responses (Lieberthal, 2008).

In line with Brockett and others (2002), the following 
algorithm was used to construct the ridit scores in this 
study: pti

t  is the sample probability of obtaining answer i 
for question t, where i = 0,1 is the number of categories 
corresponding to answer t. ridit scores are therefore 
determined as follows:

R p pti tj
j i

tj
j i

= −
1 2

t t/ /

IV
Discussion
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Thus, rather than assigning zeros and ones, we 
assign Rt0 and Rt1 to the answers to each question t. This 
score rises monotonically in the different categories, 
with the original classification being maintained at the 
same time that E(Rt) = 0 is fulfilled. In the words of 
Brockett and others (2002), this method “eliminates 
the necessity of assigning integer values in an ad hoc 
fashion and improves the statistical characteristics 
of the resulting scored data for subsequent standard 
statistical analysis, whatever it is” (Brockett and  
others, 2002).

pridit: once the ridit scores for each question 
have been obtained, the principal component analysis 
weights the questions on the basis of how important a 
role the play in terms of the variance of the final scores. A 
convergent algorithm is used to compute the weightings, 
with the questions that are the least correlated with a linear 
combination of the other questions being given a greater 
weighting, since they are the ones that provide the most 
information. In other words, greater attention is devoted to 
the “strangest” answers when the time comes to compute  
the final scores (Lusardi, Mitchell and Curto, 2012).
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Weak economic performance is a problem that affects 
many countries. A low level of economic activity can lead 
the economy into a vicious cycle of modest productivity. 
The reduction of effective demand is one of the factors 
explaining the mediocre economic performance of a 
group of countries. By contrast, robust demand growth 
can stimulate production in dynamic sectors and 
foster economies of scale, productivity growth, and  
economic expansion.

In that connection, redistributing income towards 
workers can fuel demand and economic activity in countries 
with large domestic markets. Redistribution can expand 
the domestic market and thus encourage considerable 
economies of scale. Moreover, if the redistribution of 
income towards the workers produces education and 
health improvements, these will also have positive 
effects on labour productivity and long-term economic 
growth. In some countries, this can even reduce political 
instability, thereby facilitating institutional reforms and 
promoting the supply of public goods.

For those reasons, it is crucial to analyse the 
growth regime of the Brazilian economy to determine 
whether redistributing income in favour of workers 
causes the economy’s output to expand. If the growth 
regime is wage-led, redistributing income will produce 
positive effects. By contrast, if the demand regime is 

profit-led, redistribution will cause economic activity  
to contract.

The key objective of this paper is to verify whether 
the profit share of gdp and capacity utilization Granger-
caused capital accumulation in the Brazilian economy in 
the period 1950-2008. In other words, the aim is to test 
whether variations in the profits-gdp ratio and capacity 
utilization precede variations in capital accumulation. 
Based on the ideas of Kalecki (1971) and Steindl (1952), 
the article will analyse the validity of the investment 
function for the case of Brazil and, consequently, will 
identify the economy’s growth regime (wage-led or 
profit-led). For the period under analysis, a data sample 
taken from ipea (2011) and Marquetti (2000) spanning 
1950 to 2008 was used. The latter author’s database on 
national capital was used, extended to 2008; and the 
technique developed by Toda and Yamamoto (1995) 
was used to test causality between the time series for 
the variables capital accumulation, profits-gdp ratio, 
and capacity utilization.

This article has five sections following this 
Introduction. Section II briefly reviews the recent 
performance of the Brazilian economy; section III considers 
the relation between distribution and economic activity; 
section IV describes the methodology used and section 
V presents the results. Lastly, section VI concludes.

I
Introduction

II
The Brazilian economy in the 2000 decade:  
a brief review

The Brazilian economy has grown vigorously since the 
middle of the 2000 decade. Between 2004 and 2010, 
gross domestic product (gdp) expanded at a rate of  
4% per year, and per capita gdp rose by 2.8% per year, 
even after the effects of the international financial crisis 
that reached Brazil as from the fourth quarter of 2008. 
That performance almost doubled the growth recorded 
between 1980 and 2003, when the economy expanded at 
an average annual rate of 2.2%. It should be noted that 

Brazil, which was included in the high-growth country 
group during the golden age of capitalist development 
(1950-1973), when gdp expanded by 7% per year, formed 
part of the low-growth group during the neoliberal 
capitalism period (1980-2007). Nonetheless, despite 
recovering a degree of dynamism, the country grew 
more slowly than in 1950-1973, and also more slowly 
than the developing economies generally between 2004 
and 2010 (United Nations, 2010).
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A brief summary of the reasons for the recovery 
offers insight into the changes in the conduct of economic 
policy compared to the previous period and provides 
important elements for the analyses performed in  
this article. 

The international panorama prevailing up to 2008 
contributed to the results achieved in Brazil. The global 
economy grew rapidly, driven by China and India. In 
the first few years of the decade of 2000, the Brazilian 
economy benefited from export growth and highly 
favourable international prices. The country’s net external 
debt at the end of 2007 stood at US$ 49.3 billion, below 
that prevailing in 1980 in nominal terms. Brazil became 
less vulnerable to international crises, and it became 
a major recipient of net direct investment. When the 
international crisis hit, Brazil had a large volume of 
reserves and capacity to apply countercyclical policies.

A key feature of the expansion was the pursuit of a 
development programme based on the domestic market, 
with three key measures. The first was the adoption by the 
Brazilian government of a plan geared towards economic 
development. The Growth Acceleration Plan (pac) 
represented the recovery of the State’s role in economic 
planning and coordination of public investments and of 
State and private enterprises. As shown in figure 1, the 
investment rate recovered rapidly after the adoption of 
the pac, rising from 15.9% in 2005 to 19.5% in 2010.

The second measure was the implementation of 
redistributive policies, such as the Bolsa Família family 

subsidy programme and real increases in the minimum 
wage, which were instrumental in boosting family 
consumption and stimulated economic activity. Figure 2 
shows the trend of social spending in relation to gdp for 
1994-2008. Economic policy changed course in the decade 
of 2000. One of the consequences of the redistribution 
was an improvement in the income distribution, with the 
Gini coefficient, which measures the degree of inequality 
in the economy, dropping from 0.61 in 1990 to 0.54 in 
2009 (ipea, 2011), thereby indicating a reduction in the 
inequality of labour incomes.

The third measure was the expansion of credit 
supply across many segments of the financial market, 
with the State-owned banks leading the process. Thanks 
to increased lending from public and private banks, the 
amount of credit in relation to gdp grew considerably 
from 2000 to 2010.

One result of the domestic-market-led expansion 
policy was a fall in the unemployment rate, which 
dropped from 10.5% in December 2002 to 5.3% in 
December 2010. In addition, the increase in formal 
employment was fundamental for securing political and 
economic backing for the set of measures adopted by the  
Brazilian government.

Reducing inequality and improving living conditions 
among underprivileged population groups can stimulate 
growth, for two reasons. Firstly, these developments 
improve people’s nutrition in terms of both quality and 
quantity, which translates into labour productivity gains. 

FIGURE 1

Brazil: investment rate, 1995-2010
(Percentage of gdp)
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Source: Prepared by the author, on the basis of Brazilian Geographical and Statistical Institute (ibge), “Tabela de recursos e usos”, 2011 
[online] http://www.ibge.gov.br/home/estatistica/economia/contasnacionais/2011.
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Income redistribution reduces poverty, with positive 
effects on health and education (Deaton, 2003), which 
in turn increases labour productivity in the medium 
and long terms. Secondly, in egalitarian economies, it 
is easier to reach consensus to implement reforms, and 
this reduces political instability.

Throughout the period under analysis the goal of 
monetary policy was to control inflation, except at the 
peak of the international financial crisis between late 
2008 and the first half of 2009. High interest rates have 
repercussions for fiscal policy and the cost of servicing 
the public debt. A reduction in real and nominal interest 
rates can make it possible to change the composition 
of public expenditure, reducing the cost of debt service 
and enabling increased investment and public spending, 
while lowering taxes.

Another significant effect is on the exchange rate. 
The spread between international interest rates and the 
yield on Brazilian government debt was a major factor 
in attracting financial resources and, consequently, 

causing the real to appreciate. An overvalued exchange 
rate produces perverse effects on economic growth. 
Firstly, it increases the current account deficit and 
the need to attract foreign saving through the capital 
account, which generates additional external liabilities. 
Secondly, it reduces the competitiveness of industry, 
thereby speeding up the medium- and long-term de-
industrialization process. Nonetheless, exchange-rate 
appreciation also makes it cheaper for the industrial 
sector to purchase machinery and equipment, which 
could generate productivity growth.

In fact, an appreciated exchange rate helps to 
restrain domestic inflation, which has positive effects 
on the real wage and, hence, on consumption. This can 
stimulate growth in large economies that have a broad 
domestic market. Thus, the net effect on the economy of 
exchange-rate overvaluation can be either expansionary or 
contractionary, depending on the specifics of each region.

Table 1 summarizes economic growth in Brazil 
between 1989 and 2008, which gathered pace after 2003. 

FIGURE 2

Brazil: social spending, 1994-2008
(Percentage of gdp)
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Source: Prepared by the author, on the basis of Brazilian Geographical and Statistical Institute (ibge), “Tabela de recursos e usos”, 2011 
[online] http://www.ibge.gov.br/home/estatistica/economia/contasnacionais/2011 and Economic Commission for Latin America and the 
Caribbean (eclac).

TABLE 1

Brazil: rate of growth of gross domestic product (gdp), 1989-2008
(Percentages)

Period gdp Net national capital

1989-2003 2.21 2.63
1989-1997 2.67 2.98
1997-2003 1.60 2.16
2003-2008 4.70 3.02

Source: Prepared by the author.
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Economic development is the outcome of profound 
structural shifts towards activities that generate greater 
value added and offer dynamic economies of scale.1 
The interaction between supply and demand, and the 
distribution of the benefits obtained from the process of 
expanding the production surplus, play a significant role 
in explaining development. Accordingly, analysing certain 
aspects of the relation between the income distribution 
and the level of economic activity is crucial for gaining 
a better understanding of the economic growth process.

Analysis of whether redistributing income in favour 
of workers can induce growth in economic activity has 
been a constant in economics literature. The empirical 
and theoretical results are varied, and they highlight the 
complexity of the relationship between the two variables.

Some studies, including Berni, Marquetti and 
Kloeckner (2002) and Bagolin, Gabe and Ribeiro (2003), 
contain tests of the Kuznets curve for the southern region 
of Brazil. Kuznets (1966) argues that, irrespective of the 
initial level of inequality, economic growth can lead to 
equality of incomes in the long term. The author argues that 
in its initial stages, inequality would be pro-growth. The 
Kuznets curve, in the form of an inverted “U”, establishes 
strong empirical evidence that in the intermediate stages 
of development, a deepening of inequality would be a 
necessary and natural phenomenon. Although in the long 
run, egalitarian forms would predominate, this would be 
a natural consequence of the economic growth process. 
This argument is used to claim that an increase in the 
relative size of industry should lead to productivity growth, 
leading in turn to an increase in the pay of specialized 
workers. The shortage of skilled workers and capital 
would push up the remuneration of labour in the initial 
and intermediate stages of development; but, over time, 
the supply of skilled workers would increase, so their 
pay would tend to decline, thereby reducing the degree 
of inequality in the economy.

 Nonetheless, studying inequality on a bidimensional 
basis is problematic; and the theoretical arguments in favour 
of equality need to be analysed. If income redistribution 
improves education and health levels, this will generate 

1  Dynamic economies of scale are generated through technological 
progress, gains in learning, external economies, and the division of 
labour. The process of gains in learning can improve capacity to 
implement innovations.

economic growth because labour productivity is positively 
correlated with education and health in the long term. 
If the relation between absolute income and the level of 
health is concave, redistributing income towards workers 
will improve the population’s health (Deaton, 2003) 
which, in turn, will help keep it above the poverty line. 
Consequently, the effects on education and access to 
health care will stimulate long-term economic growth. 
In addition, in a wage-led economy, prosperity can be 
achieved through redistributive policies.

In an economy in which wages have a strong effect 
on growth, capital accumulation is encouraged by the 
remunerations paid to labour (and consumption). In that 
case, the demand effect (measured by the accelerator) 
would be an essential element explaining accumulation, 
while the share of profits in gdp would be a less important 
explanatory variable. For structuralists, the accelerator 
(demand effect) is the key to explaining accumulation, 
since its effect on investment is greater than that of profits 
in most developing countries (Taylor, 1983).

Redistribution towards workers can generate an 
economic expansion through various channels, including 
the reduction of political instability and credit constraints. 
Greater stability can stimulate industrial investment, 
which leads to productivity growth; whereas an easing 
of credit constraints can increase productivity through 
knowledge accumulation. Moreover, a reduction in 
instability can promote institutional reforms and the 
supply of public goods, which in turn promotes greater 
cohesion and facilitates consensus around a common 
direction and strategy for national development. Income 
redistribution also expands the domestic market and 
thereby generates considerable economies of scale. Ros 
(2000) suggests that equality can reduce incentives for 
economic agents to engage in rent-seeking activities.

A similar result can be reached through a 
microeconomic analysis. According to the utility 
approach, abandoning the hypothesis of exogenous 
preferences leads to the conclusion that the income 
distribution can maximize aggregate utility in the 
economy. This becomes clear when individual utility is 
treated as a function of the welfare of other individuals 
in the community (Bortis, 1997).

Accordingly, redistributing income towards workers 
can raise the aggregate utility level, because the utility 
gain in low- and middle-income segments compensates 

III
Income inequality and economic activity
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for the loss of utility among the upper-income brackets. In 
contrast, a concentration of income would act perversely. 
At least from the theoretical standpoint, an individual’s 
utility can be increased if other citizens receive a minimum 
quantity of goods. In that context, redistribution can be 
justified if preferences are endogenous and are interrelated.

The foregoing arguments show that the relation 
between inequality and the growth of economic 
activity is quite complex. Income inequality can stem 
from different factors, and it is important to discover 

which of them is the predominant explanation. If the 
improvement in education and health levels among the 
population compensates for reduced domestic saving 
effects, then income redistribution will be crucial for 
expanding the economy. Consequently, it is important 
to ascertain the effects of inequality in a broad sense, 
including inequality in the political domain, inequality 
of income and unequal access to land. The next section 
describes the data sources and methodology used in  
this article.

IV
Data sources and the Toda and Yamamoto 
(1995) procedure

This article performs Granger non-causality tests on 
the Kaleckian investment function for Brazil in the 
period 1950-2008. In the original proposals made by 
Kalecki (1971) and Steindl (1952), the specification of 
the normalized investment function (g = i/k), includes 
the share of profits in gdp (profit-share) (π) and capacity 
utilization (u) as independent variables. In the case of π, 
this is calculated as the quotient between total profits and 
value-added. Capacity utilization is estimated through 
the ratio between value added and national capital, 
according to the neo-Kaleckian literature. The raw data 
used to calculate investment, national capital and the 
profit share of gdp were taken from statistics contained 
in ipea (2011) and Marquetti (2000). The latter author’s 
database on national capital extended to 2008 was used.

The series are annual, and constant 1995 values 
are used as the base. The econometric method chosen is 
the procedure developed by Toda and Yamamoto (1995) 
to test for Granger non-causality. All estimations were 
made with the programme.

The Granger non-causality test assumes steady-
state variables. The traditional tests are not suitable in 
the presence of integrated variables, because they do 
not follow a standard distribution. To overcome that 
problem, unit root and co-integration tests are applied.

Nonetheless, the unit root econometric tests (the 
Dickey-Fuller test and the Phillips-Perron test) are 
ineffective with respect to the alternative hypothesis of 
steady-state variables, and are not reliable in the case 
of relatively small samples (Toda and Yamamoto, 1995, 
p. 226). The Johansen co-integration test suffers from 

similar shortcomings, because its results are sensitive 
to the different specifications adopted. This increases 
uncertainty in the results of the causality test, owing 
to the presence of biased preliminary tests (Marquetti, 
Koshiama and Alencastro, 2009, p. 375).

The Toda and Yamamoto (1995) method does not 
have the shortcomings of the traditional procedures 
described above. This alternative method can be applied 
to co-integrated series, non-cointegrated series, or series 
with different orders of integration, without the need to 
perform unit root tests. It is also the most appropriate test 
for relatively small samples (Marquetti, Koshiama and 
Alencastro, 2009, p. 376; and Yamada and Toda, 1998).

The procedure developed by Toda and Yamamoto 
(1995) consists of applying a Wald test to verify the 
constraints on the parameters of an augmented vector 
autoregressive (var) model in levels and estimated 
by ordinary least squares (ols). Toda and Yamamoto 
(1995) showed that the application of the Wald test 
on the constraints on the parameters of an augmented  
var (k + emax) with variables in levels, follows an asymptotic 
chi-squared (χ2) distribution, irrespective of whether or 
not the system is cointegrated. The optimal number of 
lags is k, and emax is the maximum order of integration 
of the time series. Thus the Wald test is applied to the 
first k parameters to verify the validity of the hypothesis 
of Granger non-causality. The other lagged parameters 
are not tested, because they only serve to ensure the 
presence of an asymptotic χ2 distribution.

The procedure developed by Toda and Yamamoto 
(1995) to test for Granger non-causality has three steps. 
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Firstly, the number of lags (k) must be defined along with 
a maximum order of integration of the system (emax). As 
in the original proposal by Toda and Yamamoto (1995), 
in this article the optimal number of lags will be chosen 
using the Schwartz information criterion (sic).2 It was 
found that the maximum order of integration of the 
system (emax) follows a first-order integrated process, 
since most of the economic variables are first-order 
integrated, I(1).

The next step consists of the direct estimation of 
a var(k + emax) in levels for the variables analysed. The 
details of the equations for the first specification are 
set out below:
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2   Although the Akaike information criterion (aic) could be used to 
define a maximum order of integration of the system, its application 
tends to select less parsimonious models.
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where:
g = accumulation rate (i/k);
π = profit share of gdp;
u = capacity utilization (y/k).

The last stage consists of performing the Wald 
constraints test on the first k parameters, to examine the 
hypothesis of Granger non-causality. Thus, the profit share 
of gdp Granger-causes the capital accumulation rate, if 
the hypothesis H0: d1j = 0 is rejected. At the same time, 
installed capacity (u) Granger-causes accumulation if the 
hypothesis H0: β1j = 0 is rejected. In the tests developed 
to determine whether accumulation Granger-causes both 
the profit share of gdp and installed capacity, respectively, 
the procedure was analogous.

The procedure developed by Toda and Yamamoto 
(1995) to test the hypothesis of Granger non-causality 
between the variables, is thus a suitable method for 
identifying the variables that would affect the national 
rate of capital accumulation, and can provide elements 
to verify whether the economy is wage-led or profit-led. 
It should be stressed that the Granger non-causality 
test, on its own, indicates the time sequence between 
the variables under study and is predictor of future 
behaviour of the variables.

V
Results

This section considers the main results obtained. Firstly, 
an analysis is performed of the order of integration of 
the variables studied. Then, the Toda and Yamamoto 
(1995) method is used to test the hypothesis of Granger 
non-causality between the variables.

Figure 3 shows the temporal behaviour of capital 
accumulation (g), the profit share of gdp (π) and capacity 
utilization (u) in the period spanning 1950 to 2008. The 
analysis in this study does not extend beyond 2008, 
because there are no estimates of national capital after 
that date; 1995 was taken as the base year for prices, as 
the series was annual.

The statements made above are confirmed, particularly 
in relation to the recovery of the capital accumulation 

and investment rates as from 2003. In addition, the ratio 
between profits and gdp declines from 2003 on (Marquetti 
and Porsse, 2014), which highlights the wage growth 
during the period.

Table 2 shows the results of the unit root tests for the 
explanatory variables of the neo-Kaleckian accumulation 
function. The augmented Dickey-Fuller test was applied 
to verify the order of integration of the series.

An analysis of table 2 shows that the variables 
profits-gdp ratio (π) and capacity utilization (u) may have 
a unit root. Nonetheless, the results are not conclusive 
for those two variables, since they are sensitive to 
the specification adopted. It can also be seen that the 
“capital accumulation” variable has a unit root. The first 
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difference of the variables was tested, which indicated 
the stationarity of the series.

The Toda and Yamamoto (1995) procedure was 
applied to the neo-Kaleckian capital accumulation 
function to establish whether the series display Granger 
unidirectional or bidirectional causality. In the first stage of 
the test, the level of the augmented vector autoregressive 
var model must be defined; this means specifying the 
number of lags (k) and a maximum order of integration 
of the system (emax).

Further analysis of table 2 shows that the maximum 
order of integration of the system (emax) is 1. The 
number of lags (k) was obtained from the Schwartz 
test and proved equal to 2. Then, a var(3) in levels was 
estimated to test Granger non-causality, and a var(4)3 

3     Tests were performed to verify the existence of autocorrelation 
in the residuals: the lm test and White heteroscedasticity test on the 
specification of the intensive-form investment function.

FIGURE 3

Brazil: temporal behaviour of the series on capital accumulation (g), investment 
rate, profit-gdp ratio (π ), and capacity utilization (u), 1950-2008
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Source: Brazilian Geographical and Statistical Institute (ibge), “Tabela de recursos e usos”, 2011 [online] http://www.ibge.gov.br/home/
estatistica/economia/contasnacionais/2011; Institute of Applied Economic Research (ipea), “Estatísticas sociais”, Ipeadata, 2011 [online] 
http://www.ipeadata.gov.br; and A.A. Marquetti, “Estimativa do estoque de riqueza tangível no Brasil, 1950-1998”, Nova Economia, vol. 
10, No. 2, Minas Gerais, Federal University of Minas Gerais, 2000.

Note: Use was also made of the national capital database of Marquetti (2000) extended to 2008 and Marquetti and Porsse (2014). Capital 
accumulation was estimated through the ratio between investment and national capital. Capacity utilization was obtained by dividing output by 
national capital, in accordance with the neo-Kaleckian approach. Lastly, the investment rate is merely the ratio between investment and output.
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was estimated to verify the sensitivity of the results to 
the level of lags in the system.

The results for the neo-Kaleckian specification 
suggest that capacity utilization (u) precedes capital 
accumulation in time. In other words, installed capacity4 

(whose coefficient in the equation is a measure of the 
accelerator) Granger-causes accumulation. The results 
are not sensitive to the number of lags chosen in the 
Granger test (for further details see table 3 and the annex).

Analysis of table 3 shows that the profits-gdp 
ratio does not Granger-cause capital accumulation. 
This result, together with the indication that capacity 
utilization (u) Granger-causes accumulation (which 
ratifies the central role of the accelerator in emerging 

4   In general, there is a dispute between Marxian and neo-Kaleckian 
economists on the use of the output-capital ratio to proxy for installed 
capacity in the economy. Marxians do not consider the productivity of 
capital (the output-capital ratio) to be an adequate measure of installed 
capacity (Duménil and Lévy, 1999). Capital productivity would only 
be the technological component of the profit rate (r = (π/y)(y/k)), 
since it measures technical change in the economy and results from 
the distributive conflict. Marxians explain the Brazilian economic 
growth miracle (1968-1973) in terms of technological change and 
the high level of capital productivity in the period.

economies), is an indicator that income concentration 
and de-concentration processes would not necessarily 
determine the growth of the Brazilian economy in the 
period 1950-2008. Consequently, the economy could 
grow under policies of either redistribution or income 
concentration; but the institutional arrangement is an 
important explanatory component of the expansion.

In this connection, it is important to recall the ideas of 
Tavares and Serra (1972), who suggest that the exhaustion 
of the Brazilian growth model in the 1960s was caused 
by the weakening of investment. Those authors argue 
that the economy would require arrangements to secure 
new sources of financing to increase investment. Hence 
the need to re-concentrate income as a way to provide 
new sources of funding to increase capital accumulation. 
In short, Tavares and Serra (1972) believe that the 
paralysis or exhaustion of growth regimes are related 
to the system’s dynamic, which creates constraints that  
call for new social, economic and political arrangements.

Lastly, it is seen that there is no Granger-causality 
relation between gdp profit share and capacity utilization. 
In other words, there is no time precedence between 
the two series.

TABLE 3

Brazil: Granger-causality relations in the economy, 1950-2008

Specification
Capacity utilization (u) 

x 
 Capital accumulation (g)

gdp profit share (π) 
x 

 Capital accumulation (g)

gdp profit share (π) 
x 

 Capacity utilization (u)

Specification

g = c + δπ + βu

	 u	 g

X
	 π	 g

X
	 π	 u

Source: Prepared by the author.

TABLE 2

Unit root test for the regression variables

Variables Test modality Number of lags Augmented Dickey-Fuller test p-value

Capital accumulation (g) Without constant 1 -0.95  0.30
With constant 1 -1.59  0.47
With constant and trend 1 -2.25  0.45

Profit-gdp ratio (π) Without constant 1 0.47  0.81
With constant 3 -2.93  0.04**
With constant and trend 3 -2.90  0.16

Installed capacity (u) Without constant 1 -2.48  0.01***
With constant 1 -2.22  0.20
With constant and trend 1 -1.29  0.87

Source: Prepared by the author.
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This article aimed to establish whether there is Granger 
causality between the gdp profit-share, capacity-utilization 
and capital-accumulation variables. The results of the 
Granger non-causality test for the variables in the 
intensive-form investment function provide an indicator 
of the growth regime of the Brazilian economy in the 
period 1950-2008.

The results of the tests show that capacity utilization 
on its own Granger-causes capital accumulation. It was 
also found that the profit share of gdp does not Granger-
cause accumulation. Thus the economy can have growth 
regimes that are either wage-led or profit-led, in certain 
periods. Wage-based regimes and profit-based regimes 
would explain the expansion processes only in the short 
and medium terms (Taylor, 1991).

Consequently, these results show that the growth 
of the Brazilian economy appears to be explained by 
the accelerator.

Specifically, the results show that the accelerator 
(the coefficient on the installed capacity variable in the 
regression) is the key parameter for explaining Brazilian 

VI
Conclusions

capital accumulation. According to the neo-Kaleckian 
and structuralist literature, the accelerator is the main 
explanatory component of investment, since it has a 
greater effect than profits on investment in developing 
countries (Taylor, 1983). Other studies, such as Cuesta 
(1990) and Von Arnim and Rada (2011), obtained 
similar results using alternative methods for the study 
of other countries.

The results thus show that the accelerator tend to 
increase capital accumulation, thereby raising the level of 
economic activity. According to the estimations obtained, 
growth can be produced by either a concentration or 
a de-concentration of income. Periods of wage-led 
expansion in economies alternate with periods of 
profit-led expansion, as this is a short- or medium-
term phenomenon. The main factors are found to be 
the accelerator effect and the institutional arrangement 
needed to stimulate growth. As growth regimes change 
through time, it is advisable to proceed cautiously and 
intensify research to determine the current regime of the  
Brazilian economy.

ANNEX

TABLE A.1

Vector autoregressive regression (var(3)), ordinary least squares (ols), 1950-2008
(Dependent variable: capital accumulation (g))

Variable Coefficient Standard error t-statistic p-value

Constante 0.039638 0.037287 1.063054 0.2933
g(-1) 0.954799 0.183519 5.202738 0.0000
π(-1) -0.088970 0.087916 -1.011989 0.3168
u(-1) 0.095541 0.048361 1.975580 0.0542
g(-2) -0.093285 0.257331 -0.362509 0.7186
π(-2) 0.095327 0.074971 1.271519 0.2099
u(-2) 0.008393 0.070331 0.119337 0.9055
g(-3) 0.105512 0.132798 0.794533 0.4310
π(-3) -0.081704 0.078005 -1.047412 0.3004
u(-3) -0.093466 0.054570 -1.712765 0.0935

R2 0.908229 Adjusted R2 0.890274
S.E. of the regression 0.011322 Akaike criterion -5.963656
Sum of the squares of the residuals 0.005897 Schwarz criterion -5.601986
Durbin-Watson 1.958439 Prob. (F-statistic) 0.000000

Source: Prepared by the author.

Note: The regression variables are: capital accumulation (g), profit share of gdp (π) and capacity utilization (u).
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TABLE A.2

Wald test for the hypothesis that the variable profit share of gdp (π  ) Granger-causes 
Brazilian capital accumulation (g) 

Statistical test Value Degrees of freedom p-value

F-statistic 0.904804 (2.46) 0.4117
χ2 1.809608 2 0.4046

Source: Prepared by the author.

TABLE A.3

Wald test of the hypothesis that the capacity-utilization variable (u) Granger-causes 
Brazilian capital accumulation (g) 

Statistical test Value Degrees of freedom p-value

F-statistic 3.372944 (2.46) 0.0430
χ2 6.745888 2 0.0343

Source: Prepared by the author.

TABLE A.4

Vector autoregressive (var(4)) regression, ordinary least squares (olc), 1950-2008
(Dependent variable: capital accumulation (g))

Variable Coefficient Standard error t-statistic p-value

Constant 0.044792 0.035378 1.266118 0.2124
g(-1) 0.968530 0.214332 4.518826 0.0000
π(-1) -0.100200 0.092328 -1.085258 0.2840
u(-1) 0.103160 0.047612 2.166659 0.0360
g(-2) -0.072161 0.248043 -0.290920 0.7725
π(-2) 0.096273 0.076167 1.263974 0.2132
u(-2) 0.008107 0.074341 0.109053 0.9137
g(-3) 0.047919 0.182107 0.263136 0.7937
π(-3) 0.015815 0.105128 0.150432 0.8811
u(-3) -0.127061 0.098793 -1.286133 0.2054
g(-4) 0.020818 0.150357 0.138454 0.8905
π(-4) -0.094231 0.076204 -1.236561 0.2231
u(-4) 0.025055 0.068363 0.366495 0.7158

R2 0.907611 Adjusted R2 0.881214
S.E. of the regression 0.011708 Akaike criterion -5.854008
Sum of the squares of the residuals 0.005757 Schwarz criterion -5.379548
Durbin-Watson 1.954304 Prob. (F-statistic) 0.00000

Source: Prepared by the author.

Note: The regression variables are: capital accumulation (g), profit share of gdp (π) and capacity utilization (u).

TABLE A.5

Wald test of the hypothesis that the variable profit share of gdp (π  ) Granger-causes 
Brazilian capital accumulation (g)

Statistical test Value Degrees of freedom p-value

F-statistic 1.103795 (2.42) 0.3410
χ2 2.207590 2 0.3316

Source: Prepared by the author.



170 C E P A L  R E V I E W  1 1 6  •  A U G U S T  2 0 1 5

DO DEMAND AND PROFITABILITY STIMULATE CAPITAL ACCUMULATION? AN ANALYSIS FOR BRAZIL  •  HENRIQUE MORRONE

TABLE A.6

Wald test for the hypothesis that capacity utilization variable (u) Granger-causes 
Brazilian capital accumulation (g) 

Statistical test Value Degrees of freedom p-value

F-statistic 3.484320 (2.42) 0.0398
χ2 6.968640 2 0.0307

Source: Prepared by the author.

The same results were obtained for Granger causality 
in the var(4), so they are not sensitive to the number of 
lags in the system. Analogously, a var was estimated 
in levels to verify whether the variables Granger-cause 

capacity utilization and the profit share of gdp. The results 
showed that capital accumulation does not Granger-cause 
capacity utilization and the profit-gdp ratio. The full results  
of these tests can be obtained from the author on request.
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Recent articles on the use of Phillips curves to predict 
inflation in the United States have shown their predictive 
capacity to be somewhat limited or, as Stock and Watson 
(2008) put it, “episodic.” In other words, Phillips curves, 
understood as models for predicting inflation from one or 
more activity variables, would appear to have predictive 
capacity only in certain specific periods, while in others 
they practically lose this capacity or do not outperform 
some simple competitors. Findings of this sort are 
obviously a cause for some surprise and concern, and 
they have been reported not only by Stock and Watson 
(2008) but also by Rossi and Sekhposyan (2010) and 
Clark and McCracken (2006), and implicitly too by 
Ciccarelli and Mojon (2010), among others.

Phillips curves, in their different versions, have been 
a feature of economic analysis for many years. However, 
the findings of Stock and Watson (2008), Rossi and 
Sekhposyan (2010) and Clark and McCracken (2006) 
call into question the predictive use that relationships 
of this kind may be put to in the economic literature.

The discussion abounds in subtle distinctions that 
can be important in gauging the predictive usefulness 
of a Phillips curve. First, the sheer variety of Phillips 
curves makes it practically impossible to assess them 
all in a single academic paper. Second, these curves 
portray a contemporaneous relationship between activity 
variables and inflation, so that strictly speaking they are 
consistency models and not projection models. This is 
true, for example, of the neo-Keynesian Phillips curve, 
which broadly speaking depicts a contemporaneous 
relationship between inflation, marginal costs and 
inflationary expectations (see, for example, Céspedes,  
 

Ochoa and Soto, 2005). On the face of it, it is not clear 
that the modest predictive performance of Phillips 
curves also necessarily implies a weak contemporaneous 
relationship between activity measures and inflation.

Some hypotheses have been put forward to account 
for this evidence of weak predictive usefulness. For the 
case of the United States, in particular, it has been said 
that the inability of certain activity measures to predict 
inflation means not necessarily that there is no relationship 
between usual measures of activity and future inflation, 
but that there is a weak relationship between the two 
variables which, if linear, could be associated with a 
small and probably unstable parameter.1 This view is 
consistent with a number of studies that have reported 
a degree of instability in inflation model parameters 
for countries as diverse as the Bolivarian Republic 
of Venezuela (Pagliacci and Barráez, 2010), Canada 
(Hostland, 1995), Colombia (Melo and Misas, 1997) 
and the United States (Russell and Chowdhury, 2013).

It seems relevant, then, to explore this hypothesis 
for the relationship between usual measures of 
activity and future inflation in Chile. This study 
accordingly analyses whether some traditional activity 
measures have the capacity to contribute to the task 
of predicting inflation in the country. If the answer is 
affirmative, the stability of this predictive capacity will  
be studied.

In setting this goal, the intention is essentially 
pragmatic. The ultimate concern of the study is to 
determine whether the activity measures analysed here 
might inform economic policymaking by way of a sound 
inflation forecast. To this end, use is made of a real-
time Monthly Indicator of Economic Activity (imacec) 
database, which at each moment in time t provides the 
historical series of this index as available at that time 
in the monthly bulletins of the Central Bank of Chile. 
This point is very important, especially considering 
that activity figures usually go through several rounds 
of revision before being finalized. These rounds can 
take years and, as this article shows, can result in large  
 

1   This hypothesis was put forward by Michael McCracken at the 
Joint Statistical Meetings held in Washington, D.C., in August 2009.

I
Introduction
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alterations to the originally published figures. Using 
revised imacec figures to assess the predictive usefulness 
of activity measures would appear to be of little use when 
it comes to gauging the contribution of these variables 
to economic decision-making. If the difference between 
the figures originally published and the final ones were 
large, any analysis of this kind conducted with the 
final figures would be vitiated, as it would incorporate 
information that did not form part of the dataset available 
at the time decisions were actually being made. For this 
reason, the present article assigns an important role to 
real-time estimates, although estimates based on final 
figures are carried out in parallel with this to evaluate 
the potential differences that may be detected between 
analyses based on revised and real-time figures.

The main results obtained match those set out by 
Stock and Watson (2008), Rossi and Sekhposyan (2010) 
and Clark and McCracken (2006) for the United States: 
the evidence for predictability in Chile is episodic and 
unstable, and the coefficient for the different measures 
of activity is usually of moderate size. These findings 
may partly explain some of the results obtained in the 
out-of-sample exercise that was also carried out. In 
this exercise, the predictive contribution of the activity 
measures analysed was found to be minimal or non-
existent in relation to the contribution of the inflation 
lags. From these empirical results it is concluded that, 
while the activity measures used here have some capacity 
to predict inflation, that capacity is unstable and modest 
compared to the contribution of trend and seasonal 
inflation components in Chile.

It is important to stress that the results of this study 
derive from a rigorous, basic econometric analysis 
centring on four simple versions of backward-looking 
Phillips curves, where the activity variable used enters 
each equation with no more lags than the latest activity 

figure available.2 On the face of it, these results do not 
seem directly generalizable to other versions of Phillips 
curves incorporating forward-looking terms, other activity 
variables, additional lags of these or both. From this point 
of view, an interesting point to study in future is how far 
the results can be extrapolated to specifications of this 
type. Backward-looking Phillips curves were chosen for 
this paper because a large literature (cited in the following 
section) has studied them recently, and because a common 
way of instrumenting forward-looking terms is simply 
to add lags of the variable concerned, an expression 
that is ultimately fairly similar to a backward-looking 
specification. Lastly, it is important to clarify why only 
the latest activity measure figure available was included 
in this case, without lags. This was done because of the 
importance that seems to be given in the debate to the 
current state of economic activity in a country over the 
evolution of this activity. In particular, the approach here 
is based on the fact that the Phillips curve used (along 
with a traditional specification of a Taylor rule) by the 
so-called structural projection model of the Central Bank 
of Chile (2003) includes only the contemporaneous term 
of the output gap and no additional lags (Taylor, 1993).

The rest of the article is organized as follows. Section II  
presents a brief review of the recent literature on the 
predictability of inflation when Phillips curves are used. 
Section III describes the methodology adopted in this 
study. Section IV shows the results, section V carries 
out a brief robustness analysis and section VI sets forth 
the main conclusions from this study.

2  The present paper also contains a brief analysis of robustness inspired 
by the work of Hostland (1995), Melo and Misas (1997) and Pagliacci 
and Barráez (2010), in that the specifications are extended to allow 
for regime switching or incorporation of the annual rate of variation 
in the exchange rate as an extra control variable.

II
Literature review

It is now many years since a number of authors began 
to detect empirical relationships between economic 
activity and inflation, subsequently popularized under 
the name of Phillips curves, in reference to the work of 
Phillips (1958). Both that author and Fisher (1926) and 
Samuelson and Solow (1960) documented the existence of 
an inverse empirical relationship between some measure 

of inflation and the unemployment rate. Since then, 
countless articles have debated and argued for and against 
the existence and the stability and usefulness, or both, of 
this type of relationship. The interested reader may be 
referred to the brief historical review of the literature on 
the subject compiled by Atkeson and Ohanian (2001). 
Also worth reviewing is the article by Stock and Watson 
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(2008), who provide a summary of the literature in which 
inflation predictions are evaluated with a pseudo out-of- 
sample methodology for the United States from 1993.

Although it would be over-ambitious to attempt 
in a few short paragraphs to cover the whole wealth of 
the vast literature analysing and employing different 
activity measures as a basis for inflation, a few lines may 
be devoted to some more or less recent contributions 
that specifically set out to use Phillips curves or activity 
measures to predict inflation.

Before going further with this literature review, it is 
worth highlighting what is something of a contradiction 
between different articles written in the last decade. To 
give an example of the way opinions have oscillated, 
reference will be made first of all to the articles of Stock 
and Watson (1999 and 2008). These authors state in the 
first of their articles that, among the methods used to 
predict inflation, Phillips curves are considered to provide 
stable and reliable forecasts. In that article, in fact, Stock 
and Watson (1999) devote part of their effort to evaluating 
the stability of a particular Phillips curve, which includes 
inflation lags and unemployment as predictors. Although 
they detect some instability in this equation, this is 
attributed primarily to the coefficients associated with the 
inflation lags, while the coefficients relating to economic 
activity measures are found to be relatively stable. At the 
same time, they provide evidence that activity measures 
other than unemployment can generate more accurate 
predictions than those which only use employment-related 
variables.3 Lastly, the authors conclude that Phillips 
curves are useful instruments for predicting inflation. Ten 
years on, the story seems to have changed, as in 2008 
the same authors wrote an article stating that forecasts 
based on Phillips curves behaved in an “episodic” way, 
meaning that in some periods they were better than a 
good univariate benchmark, while in some others they  
were actually outperformed by these benchmarks.

Although the results published by Stock and 
Watson in that 10-year period do not contradict each 
other outright, they do seem to show a waning of their 
original enthusiasm regarding the usefulness of Phillips 
curves as a forecasting method.

Rather more drastic than Stock and Watson’s recent 
result is the one arrived at by Atkeson and Ohanian 
(2001), who note that a number of specifications of 
Phillips curves are unable to predict United States 
inflation a year ahead with any more accuracy than a 
simple random walk. This finding is a harsh reminder 

3  The period of analysis runs from January 1959 to September 1997, 
with a monthly frequency.

of the devastating article by Meese and Rogoff (1983) 
in the field of exchange-rate forecasting literature.

Pursuing this parallel with the exchange-rate 
forecasting literature, Clark and McCracken (2006) 
claim to find evidence for the predictive capacity of 
Phillips curves when this predictability is evaluated by 
in-sample exercises, with mixed evidence for predictability 
when it is evaluated by out-of-sample exercises. In an 
attempt to reconcile these two somewhat contradictory 
results, the authors explore two possible explanations: 
instability in the parameters of the Phillips curve and 
the power of the out-of-sample tests. They conclude 
that the results might be due to the out-of-sample tests 
being less powerful than the in-sample tests. Although 
this lack of power might be amplified by a mooted 
instability in the parameters of the Phillips curve, they 
mention a number of articles suggesting stability rather 
than instability in the Phillips curve (see, for example, 
Stock and Watson, 1999; Rudebusch and Svensson, 
1999; Estrella and Fuhrer, 2003).

Another interesting result, which also marks a kind 
of oscillation in the literature, is that contributed by Rossi 
and Sekhposyan (2010), who find that the predictive 
capacity of Phillips curves disappeared at the start of the 
period called the Great Moderation. This also goes against 
the findings of Stock and Watson (1999), Rudebusch 
and Svensson (1999) and Estrella and Fuhrer (2003), 
since it reflects a predictive instability in Phillips curves 
which, according to Clark and McCracken (2006), is not 
reported in these latter articles. Similarly, as noted in 
the Introduction, there is also evidence of instability in 
the parameters of some specifications for inflation in the 
Bolivarian Republic of Venezuela, Canada, Colombia 
and the United States as estimated by Hostland (1995), 
Melo and Misas (1997), Russell and Chowdhury (2013) 
and Pagliacci and Barráez (2010).

In the case of Chile, there seem to be few studies 
examining the ability of some variant of Phillips curves 
to predict inflation. The literature review carried out 
for the present paper turned up four studies: Nadal de 
Simone (2001), Aguirre and Céspedes (2004), Fuentes, 
Gredig and Larraín (2008) and Morandé and Tejada 
(2008). In the first, Nadal de Simone (2001) estimates 
a Phillips curve with variable parameters for Chile and 
finds, using an in-sample analysis, that all the coefficients 
are significant.4 Nonetheless, the evolution of the 

4  Nadal de Simone (2001) also conducts an out-of-sample analysis, but 
only considers four inflation forecasts. Because of the small number 
of observations, the present study focuses on the conclusions from 
the in-sample analysis.
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coefficient associated with the output gap presented by 
the author is very striking. First, the coefficient starts off 
with negative values in the early 1990s before peaking 
positively around 1995 and then beginning a rapid 
decline towards the end of the decade that brings it to 
almost zero. This inverted “U” pattern is very striking, 
as it reveals a persistent trajectory encompassing positive 
and negative values before finally moving towards zero, 
an indication that if the gap was once significant as a 
predictor of inflation, this significance fell away towards 
the end of the sample period.

Another very interesting study is that of Aguirre 
and Céspedes (2004). These authors demonstrate that 
a Phillips curve augmented with dynamic factors in 
accordance with the out-of-sample methodology of 
Stock and Watson (1998) improves on the predictive 
capacity of a traditional Phillips curve over horizons 
of 6, 9 and 12 months. This augmented model also 
outperforms a univariate benchmark over horizons of 
9 and 12 months. For their part, Fuentes, Gredig and 
Larraín (2008) evaluate the out-of-sample predictive 
capacity of a number of Phillips curves in what they 
call a “near” real-time prediction exercise. This exercise 
differs from a real-time one in that, among other things, 
it uses revised gross domestic product (gdp) figures and 
does not carry out real-time seasonal adjustment. With 
these considerations, the authors find that output gap 
measures have predictive capacity for inflation over 
horizons of 3 to 4 quarters. Lastly, Morandé and Tejada 
(2008) also estimate a Phillips curve with parameters that 
are variable over time, although without predictive goals. 
They also break down the evolution of the parameters 

of this curve into periods of high and low volatility. 
Their findings indicate a sharp oscillation of the gap 
parameter associated with a state of marked instability 
in the economy. The parameter also seems to present a 
declining trend over time, at least in periods of stability, 
which would appear to indicate a diminishing capacity 
for the output gap to predict inflation.

It can be seen, then, that the evidence for predictability 
on the basis of Phillips curves for Chile is mixed. Both 
Aguirre and Céspedes (2004) and Fuentes, Gredig and 
Larraín (2008) show a predictive capacity, but Nadal de 
Simone (2001) and Morandé and Tejada (2008) show 
an unstable gap parameter, calling into question the 
predictive power of Phillips curves.

It is important to emphasize that most of these articles 
work with revised figures that can differ considerably 
from real-time figures. Chumacero and Gallego (2002) 
show that the difference between revised imacec series 
and initial indications can be great. More recently, 
Morandé and Tejada (2008) have drawn attention to 
major discrepancies between different gap estimates 
obtained in real time and with revised figures. Indeed, 
these authors point out that the literature has already 
suggested following monetary policy rules based on 
variables that are immune to this kind of uncertainty.

It is clear from the literature review that a real-
time predictability analysis using Phillips curves that 
would make it possible to assess the true ability of these 
curves to provide decision makers with reliable inflation 
projections remains to be carried out in Chile. Just such 
an analysis is conducted in the following sections of 
this article.

III
Methodology

1.	 Econometric specifications

The essential goal in this paper is to evaluate the capacity 
of certain activity measures to predict future inflation 
in Chile. Four simple linear models have been adopted 
for this, some of them very similar to those used by 
Aguirre and Céspedes (2004) and Fuentes, Gredig and 
Larraín (2008), and to the inflation models of Stock and 
Watson (2008). Thus, the following family of models 
will be considered:
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where:

	
ln lnP P100t h t h t h 12r = −+ + + -_ _i i9 C

denotes the logarithmic approximation for cumulative 
12-month inflation up to month t + h. This inflation is 
measured by the consumer price index (cpi).

Meanwhile, Yt-1 denotes the seasonally adjusted 
imacec using the x12-arima method. Yt-1 is a measure 
of economic activity available at time t - 1. It should 
be noted that this index is published with a month’s 
delay relative to inflation. Thus, in December 2009, for 
example, the inflation figure for November 2009 and the 
imacec for October 2009 were published. This is why 
the right-hand side of all the equations shows inflation 
at time t and the measure of activity at time t - 1. The 
results section of this article will graphically display some 
estimates of the parameters accompanying the activity 
variable in equations (1) to (4). This is done by estimating  
(1) to (4) both with final imacec figures and with real-time 
series, namely the imacec series reported each month 
in the monthly bulletin of the Central Bank of Chile.

Furthermore, the equations feature tr , which is 
defined as the inflation target announced by the Central 
Bank of Chile. Assuming perfect credibility, this term 
can also be taken as a proxy for inflation expectations.5

The variable Y*
t 1-  represents the trend of the 

seasonally adjusted imacec at time t - 1. This trend is 
obtained by applying the Hodrick-Prescott filter.

Lastly, the variables ei,t+h represent shocks 
uncorrelated with the information available at t.

Depending on the number of lags for the inflation 
considered in each equation, and the inclusion or 
exclusion of the variable tr ,there will be a total of 
2(n + 1) specifications associated with each equation. 
Generally speaking, this study will always work with 
at least the contemporaneous inflation term on the right 

5  In point of fact, before Chile settled on a stable and constant inflation 
target of 3%, the target was variable, and in one sample period it was 
calculated to December each year rather than cumulative 12-month 
inflation being taken.

side, so that the possible specifications come down  
to 2n. The main goal is to determine the size, stability 
and statistical significance of the four gi parameters, with 
i = 1, 2, 3, 4. To obtain robust estimates for each of these 
parameters, i.e., estimates that do not depend on each 
of the 2n possible specifications for each equation, use 
will be made of traditional Bayesian model averaging 
(bma), as described by Brock and Durlauf (2001), among 
others, and also summarized in annex C of the article 
by Pincheira and Calani (2010).

2.	 Estimation, simultaneity and endogeneity

As noted earlier, this article uses the expression “Phillips 
curves” to denote a general relationship between inflation 
and one or more activity variables. As deployed in 
the economic literature, these relationships have two 
essential functions or objectives. First, equations that 
establish a relationship between inflation and activity 
typically form part of a set of simultaneous equations in 
general equilibrium models, which attempt to describe 
the mechanics of a number of macroeconomic variables 
taken as a whole. An example of this is the structural 
projection model of the Central Bank of Chile (2003), 
which uses an expression very similar to those employed 
in the present article, albeit extended so that it also 
includes an imported inflation term. A rather different 
example is found in Yeh (2009), who sets out not so 
much to prepare a general equilibrium model for the 
economy as to determine the causal relationship between 
growth and inflation and, conversely, between inflation 
and growth. This leads him to propose a model with two 
simultaneous equations, where both growth and inflation 
are endogenous variables. In this case, and in systems 
of simultaneous equations generally, Yeh (2009), and 
likewise Hansen (2014), shows that the ordinary least 
squares (ols) estimator of each equation generates 
inconsistent estimators for the structural parameters 
of the model. To deal with this drawback, additional 
information besides that contained in the equations 
themselves needs to be used if a constant estimation 
is to be obtained. For this, it is traditional to employ 
instrumental variables or strategies of identification 
by heteroskedasticity. Interesting applications of or 
variations on these methodologies can be found in 
Russell and Chowdhury (2013) and in García-Solanes 
and Torrejón-Flores (2012), as well as in the article by 
Yeh (2009) already cited, to mention just a few studies.

Secondly, another part of the literature employs a 
relationship between inflation and activity for prediction 
purposes. This is done in the present study and in the 
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above-mentioned articles by Stock and Watson (2008), 
Rossi and Sekhposyan (2010), Clark and McCracken 
(2006) and Ciccarelli and Mojon (2010).

When the goal is predictive, it is usual to employ 
multi- or univariate single-equation models based on 
the following theoretical results:
(i)	 The best predictor under quadratic loss for a 

variable Yt+h based on the information available in 
a vector of variables Xt is given by the conditional 
expectation of Yt+h, given Xt, i.e., E Y Xt h t+_ i (see 
Hansen, 2014, for the demonstration).

(ii)	 The best linear predictor of a variable Yt+h based on 
the information available in the vector of variables 
Xt is given by X *

t
Tb , where b* is defined as

	 E X X E X Y*
t t

T
t t h

1
b =

-

+` _j i; E

	 and is denominated the best linear predictor under 
quadratic loss for Yt+h, based on the information 
available in a vector of variables Xt (see Hansen, 
2014, for the demonstration).

(iii)	 The ols estimator between Yt+h and the vector 
of variables Xt consistently estimates the best 
linear predictor defined in the previous point (see  
Hamilton, 1994).
The three results shown above are the basis on 

which many predictive models have been constructed 
and estimated. What emerges from these results is that 
the traditional problem of endogeneity, arising when 
many economic relationships are being estimated, 
does not exist as a problem for prediction when the 
vector of parameters to be estimated is the best linear 
predictor b*, which is the goal of the present study, 
since the ols estimator provides a consistent estimate. 
Thus, the present study proceeds to estimate the four 
econometric specifications using the ols method, and 
this estimator is interpreted as an approximation to the 
best linear predictor.6

6   It is also interesting to note than when the shocks of the model 
are normal, the best predictor will have a linear form, so that in this 
particular case the best predictor is the same as the best linear predictor.

IV
Empirical results

1.	 Final and real-time imacec series

Activity figures, such as gdp and imacec series, undergo 
several rounds of revision after first being released. 
Accordingly, discrepancies are usually to be expected 
between the first release and the final figure for any of 
these variables. The whole process can take several years 
before the final figure (the one that will not be subject to 
further revisions) is arrived at, which could potentially 
be important for economic policymaking. Thus, if initial 
gdp indications, for example, significantly underestimated 
the final figure, economic agents’ decisions might not 
be optimal, since they would be working with skewed 
initial information. In Chile, there is now evidence that 
the differences between final and preliminary activity 
figures have been far from negligible. As noted earlier, 
Chumacero and Gallego (2002) show that the difference 
between revised imacec series and initial indications 
can be substantial. More recently, Morandé and Tejada 
(2008) have pointed out large discrepancies between 
different output gap estimates obtained in real time and 

using revised figures. Lastly, Pincheira (2010) provides 
a table with near-final and preliminary figures for annual 
gdp growth in Chile, showing that first vintages have 
substantially underestimated near-final gdp, although 
the extent of this underestimation has diminished 
substantially over time.7

This subsection will depart from what has been 
done in the recent literature on Chile. Although it seems 
important to quantify the differences between final 
and preliminary figures, as is done by Chumacero and 
Gallego (2002) and, after a fashion, Pincheira (2010), 
the assumption followed will be that economic agents 
conduct their analyses on the basis of the most up-
to-date activity series available at each point in time. 
Considering the most up-to-date imacec series available 
in December 2009, for example, it is very likely that 

7  Near-final gdp growth is the latest growth figure published on a 
given basis. The near-final figure for gdp growth often matches the 
final figure that is no longer subject to any future revision. Pedersen 
(2013) is another recent study using a real-time imacec basis.
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the latest figure will be a preliminary one, but it is also 
likely that the penultimate figure in the series will be 
on its second revision, and that the figure for December 
2008 will be on its third or fourth revision. Again, the 
figure for December 2000 will probably be final. Thus, 
economic agents have to deal with heterogeneous time 
series, comprising a mix of final figures and figures 
that have been through different rounds of revision. An 
important question is whether this heterogeneity will 
result in some kind of noise or bias in the variables to 
be estimated. Morandé and Tejada (2008) answer this 
question affirmatively when calculating the output gap. 
This study will set out to evaluate differences in the 
ability of different activity measures to predict inflation. 
It will also seek to consider what differences there might 
potentially be in inflation forecasts as such. Nonetheless, 
before the issues of interest are directly evaluated in this 
way, it is advisable to carry out a graphic evaluation 
of whether the differences between real-time and final 
series are large. Figures 1 and 3 show sequences of 
time series illustrating the differences between those 
available in real time and those produced with final 
data. The panels of the charts differ in the base year 
taken to calculate the activity figures. Each panel within 
each chart represents the difference between the final 
imacec and the one published in the monthly bulletin 
of the Central Bank of Chile in March each year. These 
results are presented for a subsample of the period from 
1997 to 2009. The shaded areas in the panels indicate that 
the values for that period include non-final data. What 
is calculated in these areas is the difference between 
the latest release available and the corresponding  
real-time figure.

Figure 1 analyses the curves only up to the month 
of December 1995. This is because from January 2006 
onward there are no final imacec figures having 1986 as 
the base year, since subsequent rounds of revisions were 
carried out with 1996 as the base. To avoid comparing 
figures with different base years, it was considered 
preferable to focus on data available only up to December 
1995. The first panel (with figures from the March 1996 
monthly bulletin) shows a large revision between the 
real-time figures and the final ones. Consistently with 
the finding of Pincheira (2010), the final figures show 
the real-time ones to be significant underestimates, and 
the fewer rounds of revision they have been through, the 
larger the underestimate. The same pattern can be seen 
in the second panel of figure 1. Nonetheless, the next 
two panels show that there were virtually no revisions 

in the publications of March 1998 onward for figures 
prior to January 1996. This indicates that the figures 
for December 1995 and earlier had been practically 
finalized by March 1998.

Figure 2 shows a very different situation to figure 1.  
It should be recalled that figure 2 compares series 
whose base year is 1996. For the reasons indicated in 
the previous paragraph, only figures up to December 
2002 will be compared, since final imacec figures with 
base year 1996 are available up to that date. The four 
panels of figure 2 are very different to those of figure 1.  
First, there were continual revisions during the five 
years of evolution encompassed by figure 2, since all 
the panels show discrepancies between the final and 
real-time series. Second, the pattern of revisions in each 
panel is different to the one in the first panel of figure 1.  
There is no longer an upward trend in the panels, or 
such a strong bias towards underestimation relative to 
the final imacec as in figure 1. It is also striking that 
the revisions shown in figure 2 are medium-sized and 
present something of a seasonal pattern.

Figure 3 compares series constructed using base 
year 2003. Only the period between January 2003 and 
December 2006 is analysed. This period is chosen 
because data with base year 2003 are only available 
from January that year and because the latest finalized 
data are assumed to be those for December 2006.

The behaviour of revisions in figure 3 is different 
from that in figures 1 and 2; they are smaller and have 
a considerably less marked seasonal pattern than in  
figure 2.

The results of figures 1, 2 and 3 form an interesting 
picture where revisions follow very different processes, 
with size and bias tending to diminish over time, 
something that is wholly consistent with the analogous 
result shown by Pincheira (2010) for annual gdp growth. 
If the revision process continues to show this tendency 
towards diminishing size and bias, the uncertainty resulting 
from the non-availability of definitive real-time data 
will unquestionably tend to ease and perhaps disappear. 
Nonetheless, the same analysis carried out here suggests 
that this source of uncertainty has been considerable in 
the sample dealt with by the present study.8

8   To put a different perspective on the current size of revisions, 
the differences between the real-time and revised series were also 
calculated as 12-month changes. In some months, the differences 
between the two series exceeded 200 basis points, showing the size 
of revisions to be substantial.
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FIGURE 1

Evolution of the difference between the final and real-time imacec (fi - rti) 
(Index base year 1986  = 100)
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Monthly bulletin for March 1998 Monthly bulletin for March 1999

Source: Central Bank of Chile.

FIGURE 2

Evolution of the difference between the final and real-time imacec (fi - rti) 
(Index base year 1996  = 100)
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FIGURE 3

Evolution of the difference between the final and real-time imacec (fi - rti) 
(Index base year 2003 = 100)
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Monthly bulletin for March 2009

Source: Central Bank of Chile.
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Figure 2 (concluded)
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2.	 In-sample predictive evaluation: revised data

The first exercise carried out here consists in estimating 
equations (1) to (4) in 152 rolling windows of 71 observations  
each to get an idea of the evolution of the g parameter for 
each activity measure taken. The first window captures 
the monthly imacec data between January 1991 and 
November 1996. This first exercise is carried out with 
revised data available on the website of the Central Bank 
of Chile as of 2009. Even so, the imacec series has been 
seasonally adjusted and the output gap calculated using 
the Hodrick-Prescott filter in each estimation window, to 
avoid incorporating future information into the estimates. 
The assumption has been that the latest figure which 
will not undergo further revision is that for December 
2006. Accordingly, the charts that follow are shaded 
from January 2007 onward to indicate that the values 
from that month include non-final data. Each model 
is estimated with eight variants. These variants take 
different numbers of inflation lags (from 1 to 4 lags),  
plus inclusion or exclusion of the “inflation target” 
variable. A robust estimate of the g parameter is obtained 
by taking the Bayesian average for the eight variants 
of each model considered. To this end, the expressions 
shown in annex C of Pincheira and Calani (2010) 
are employed on the basis of heteroskedasticity and 
autocorrelation consistent (hac) estimates of the variances 
of the individual parameters of each model in according 
with the method of Newey and West (1987 and 1994). 
Also calculated are variances that are robust to model 
uncertainty in accordance with Bayesian averaging, 
and in this way asymptotically normal t-type statistics 
are constructed. The evolution of the g parameter in 
models 1 and 3 for horizons of 1, 3, 6, 9 and 12 months,  
and that of its p values, can be seen in figures 4 and 5.

The thicker curve represents the robust estimate 
of the g parameter associated with the activity variable 
being used. The thin line indicates the p value associated 
with the coefficient. The dotted straight line marks the 
10% significance level. This means that the parameter 
estimated will be statistically significant, with a confidence 
level of 90% or more, whenever the thin line is below the 
dotted straight line. Graphs of the g  parameter for models  
2 and 4 are omitted because they are very similar to those 
of figure 4 and do not add any information substantially 
different to that already shown.

Perhaps the most interesting thing about all the charts 
is that they show an “episodic” statistical significance 
for the parameter associated with the activity variable. In 
other words, the statistical significance of this parameter 
varies over time so that periods of high significance are 

followed by periods of low significance. Furthermore, 
this alternation tends to occur repeatedly during the 
sample period. The only exception to this frequent 
alternation is seen in model 3, where the oscillation in 
statistical significance is considerably smaller. Table 1  
illustrates the “episodic” character of the parameter 
associated with the activity variable by showing the 
percentage of estimation windows where this parameter 
is significant at 10%. It can be seen that this percentage 
varies depending on the model and the prediction horizon 
taken. In particular, it can be seen that the greatest 
frequency of statistical significance is concentrated at 
the prediction horizon of one month for all the models. 
This frequency oscillates between 57.9% and 84.2%. 
Conversely, the lowest frequency of significance is 
concentrated at the longer prediction horizons of 9 and 
12 months. With those horizons, the activity variable is 
found to be statistically significant in less than half the 
rolling estimation windows. When the behaviour of the 
models is compared, what is striking is that the results 
of specifications 1 and 2 are very similar. Model 3, 
meanwhile, is distinguished by having the lowest frequency 
of significance at the first two horizons. In turn, model 4  
is distinguished by having the highest frequency of 
significance in month-ahead projections and the lowest  
frequencies at horizons of 6, 9 and 12 months ahead.

TABLE 1

Rolling windows where the parameter 
associated with economic activity is 
significant at 10%a

(Percentages)

  Model 1 Model 2 Model 3 Model 4

h = 1 73.0 71.1 57.9 84.2
h = 3 50.0 52.6 43.4 44.1
h = 6 46.1 46.7 41.4 17.1
h = 9 36.2 34.2 33.6 16.4
h = 12 44.1 42.8 35.5 15.1

Source: Prepared by the authors.
a	 Final data: January 1991 to June 2009.

Lastly, it is also important to mention the size of 
the g parameter estimate. It is seen that, in general, the 
estimate for g has a moderate or small value. Although 
its largest positive value in all the charts is 1.34, not a 
negligible figure, the average for the estimates obtained 
in all the rolling windows, for each model and horizon, 
is no more than 0.23. These numbers, plus visual 
inspection of figures 4 and 5, suggest that the predictive 
contribution of the activity variable in equations (1) to 
(4) is moderate and unstable.
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All this goes to form a situation where the coefficient 
associated with the activity variable is, in general, 
“episodic” in terms of statistical significance, and where 
the estimator of this parameter presents instability and 
is of moderate size. These results are consistent with the 
hypothesis attributed to Michael McCracken, presented in 

the Introduction, and also with those results for the United 
States where no greater predictability was found with a 
series of Phillips curves. In particular, this result is very 
similar to that reported by Stock and Watson (2008), insofar 
as the predictability provided by the versions of Phillips  
curves analysed so far can also be described as “episodic.”

FIGURE 4

Evolution of the parameter and p-value associated with economic activity  
in the Phillips curve of model 1, 1997-2009
(Final data)
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FIGURE 5

Evolution of the parameter and p-value associated with economic activity  
in the Phillips curve of model 3, 1997-2009
(Final data)
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3.	 In-sample predictive evaluation: real-time data

The analysis carried out in this subsection is analogous 
to the one in the previous subsection, with the one great 
difference that this time the estimates are produced and 
the activity variable constructed with real-time data. This 
is done to assess whether the activity variables in the 
models (1 to 4) are useful for generating good inflation 
forecasts that can be employed by those required to take 
real-time decisions.

As in the analysis with revised data, figures 6 and 7 
show “episodic” statistical significance for the parameter 
associated with the activity variable in models 1 and 3.  
The g parameter is not charted for models 2 and 4 because 
the graphs are very similar to those of model 1 and do 
not add any information substantially different to that 
already shown. Table 2 is analogous to table 1 in that it 
shows the percentage of estimation windows in which 
this parameter is significant at 10%.

TABLE 2

Rolling windows where the parameter 
associated with economic activity is 
significant at 10%
(Real-time data)

  Model 1 Model 2 Model 3 Model 4

H = 1 65.8 65.1 73.0 73.0
H = 3 65.8 63.8 44.7 56.6
H = 6 63.2 60.5 39.5 39.5
H = 9 53.9 55.3 38.2 35.5
H = 12 48.7 50.0 40.8 28.9

Source: Prepared by the authors.

What stands out is that this percentage varies 
depending on the model and the prediction horizon 
taken, much as happened when final data were used. In 
particular, the highest frequency of statistical significance 
is once again found to be concentrated at the prediction 
horizon of one month for all the models. This frequency 
oscillates between 65.1% and 73%. Conversely, the lowest 
frequency of significance is once again concentrated 
at the longer prediction horizons of 9 and 12 months. 
At those horizons, the activity variable is found to be 
statistically significant in at most 55.3% of the rolling 
estimation windows. When the behaviour of the models is 
compared, it also transpires that the results of specifications 
(1) and (2) are very similar. Model 3, meanwhile, is no 

longer distinguished by having the lowest frequency of 
significance at the first two horizons; in fact, it shares 
first place with model 4 for the frequency of statistical 
significance at the one-month horizon. Model 4 is 
also distinguished by having the lowest frequency of 
significance at horizons of 9 and 12 months.

Where the size of the g parameter estimate is 
concerned, the results are also similar to those obtained 
with final data. In fact, figures 6 and 7 reveal a small 
or moderate g estimation value, peaking at 1.25 but 
averaging out to a value of no more than 0.30 across 
the estimates obtained in all the rolling windows. These 
figures, plus visual inspection of figures 6 and 7, suggest 
that the predictive contribution of the activity variable 
in equations (1) to (4) is moderate and unstable when 
this variable is introduced with real-time data, in a result 
very similar to that obtained with final data.

What has been carried out so far is a general or 
global comparison between the results associated with 
the activity parameter in equations (1) to (4), when 
this estimation is conducted with final and real-time 
data. There have been found to be a number of general 
similarities between these two estimates. However, 
this should not be taken as affirming that the nature 
of the data used to estimate specifications (1) to (4) is 
irrelevant. In fact, there can be substantial differences in 
both the g estimates and the inflation forecasts yielded 
by a single equation estimated in the same sample 
period but with real-time or final data. This is seen in 
figures 8 and 9, which show that for certain periods the g 
parameter estimate and the 12-month inflation projections 
derived from equations (1) to (4) look very different 
depending on whether estimation is carried out with 
real-time or final data. Indeed, differences in inflation 
forecasts have on occasion exceeded 100 basis points, 
and it is quite common to see differences of 50 basis 
points or so, which, while not enormous, do not seem  
negligible either.

In summary, this analysis suggests that, on average, 
the marginal contribution of the activity variable to 
inflation forecasting is episodic, moderate in size and 
unstable over time. This conclusion is robust to the nature 
of the data used to estimate the Phillips curves in this 
study. Nonetheless, individual inflation forecasts, and 
likewise each estimation of the parameter accompanying 
the activity variable, can change significantly depending 
on whether the equation concerned is estimated with 
revised data or in real time.
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FIGURE 6

Real-time evolution of the parameter and p-value associated with  
economic activity in the Phillips curve of model 1a
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a	 Data from January 1991 to June 2009.
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FIGURE 7

Real-time evolution of the parameter and p-value associated with  
economic activity in the Phillips curve of model 3
(Real-time data)
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FIGURE 8

Difference between g estimates in the same equation estimated with  
final and real-time data
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FIGURE 9

Difference between the 12-month inflation forecasts of the same equation  
estimated with final and real-time data
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4.	 Complementary out-of-sample results

The results presented in the previous subsections were 
simple in-sample regressions. The “episodic” and unstable 
character of the estimator for the coefficient associated 
with the economic activity variable, and its moderate 
size, are an indication that in out-of-sample prediction 
exercises, the predictive contribution of economic 
activity measures should be minimal. Table 3 bears this 
out. The table shows the ratio of the root mean squared 
error for out-of-sample projection of each of the models  
(1 to 4), estimated with and without the activity variable 
over the five horizons that have been taken in this study:  
1, 3, 6, 9 and 12 months ahead. The predictive exercise 
employs the same rolling windows of 71 observations 
as were used for the in-sample analysis. It should be 
noted that specifications with four lags for inflation 
were taken for this stage. Most of the figures in table 3 
are found to be less than 1, an indication that including 
the activity variable impairs the predictive accuracy of 
the models in most cases. This is consistent with the 
instability detected in the parameters associated with 
the activity variable, its “episodic” character and its  
moderate size.

Table 4 supplements this analysis, comparing the 
root mean squared error of the Phillips curves with a 
prototype model proposed by Stock and Watson (2008) 
(see the annex for more details) and some simple time 
series models.9 It can be seen that the forecasts from 
the Phillips curves are less accurate than the best time 
series models taken over all horizons. Also interesting 
to highlight is that the difference in predictive accuracy 
between the models estimated with revised and real-time 

9  The time series models considered are a random walk with constant 
and two sarima models similar to the airline model of Box and Jenkins 
(1970). These sarima models are described in great detail in Pincheira 
and García (2009) and in Pincheira and Medel (2015), with these 
studies also showing their excellent predictive capacity for inflation 
in Chile and a select group of countries. A brief summary with the 
sarima specifications used in this document can be found in the annex.

data is very small, something that is consistent with 
the minimal contribution usually made by the activity 
variables considered here, whose inclusion is actually 
detrimental in many cases.

There are two further observations about statistical 
inference exercises that the authors of the present article 
consider worth highlighting. First, it would appear that 
the application of predictive ability tests of the type 
used by Diebold and Mariano (1995), West (1996) 
and Giacomini and White (2006) does not constitute 
a major contribution for the purposes of this study, 
basically because the mean squared errors yielded by 
the models (1 to 4) have usually been found to be lower 
when they are estimated without the activity variable, 
ensuring that these tests cannot reject the null hypothesis 
of equal predictive ability in favour of the models that 
include activity variables. In other words, at worst, 
the null hypothesis cannot be rejected. While it is true 
that activity variables do reduce the root mean squared 
error in a few cases, the reduction is never greater  
than 2%. Even if reductions of this size were statistically 
significant, it would be hard to argue that they were 
economically significant, and there seems to be no 
point in implementing inference exercises considered 
unlikely a priori to be able to contribute significantly to 
the conclusions of this study.

Second, as discussed in Clark and West (2006 
and 2007) and Pincheira (2013), this comparison of 
mean squared errors would not necessarily imply that 
the activity variables had no contribution to make to 
predicting inflation. This is because comparing mean 
squared errors between nested models usually favours 
the model with fewest parameters to be estimated. In 
this paper, however, not only has a mean squared error 
calculation been carried out, but the unstable and moderate 
predictive contribution of the activity variables has been 
seen in in-sample regressions too. In summary, both the 
in-sample and out-of-sample analyses indicate a weak 
contribution by the activity variables to the prediction 
of inflation, at least in the context of the models  
(1 to 4) used here.
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TABLE 3

Ratio of the root mean squared error in inflation projections with and  
without the activity variable  a

(A value of less than 1 favours the specification without the activity variable)

Horizon

h = 1 h = 3 h = 6 h = 9 h = 12

Model 1 Real-time no target 0.98 0.94 0.93 0.90 0.97
target 0.98 0.94 0.92 0.89 0.96

Corrected no target 0.97 0.95 0.94 0.90 0.96
target 0.97 0.95 0.94 0.90 0.94

Model 2 Real-time no target 0.98 0.95 0.93 0.91 0.97
target 0.98 0.94 0.93 0.90 0.96

Corrected no target 0.98 0.96 0.95 0.91 0.96
target 0.98 0.96 0.94 0.90 0.95

Model 3 Real-time no target 1.00 0.99 0.99 0.97 1.02
target 1.00 0.99 0.99 0.96 1.01

Corrected no target 0.98 0.99 1.00 0.97 0.97
target 0.98 1.00 1.01 0.96 0.96

Model 4 Real-time no target 0.99 0.97 0.96 0.95 1.01
target 0.99 0.97 0.96 0.95 1.00

Corrected no target 0.99 0.97 0.97 0.96 1.01
target 1.00 0.97 0.97 0.95 0.99

Source: Prepared by the authors.
a	 Out-of-sample exercise between November 1997 and June 2009.

TABLE 4

Root mean squared error in inflation projectionsa

(Hundredths of a basis point)

Horizon

h = 1 h = 3 h = 6 h = 9 h = 12

Random walk with constant 0.48 1.04 1.75 2.20 2.53
sarima with constant 0.35 0.90 1.50 1.81 2.00
sarima with constant and autoregressive term 0.34 0.90 1.51 1.82 2.01
Stock-Watson with constant 0.39 1.04 1.79 2.26 2.55
Stock-Watson without constant 0.39 1.03 1.73 2.18 2.45
Phillips 1 with final activity 0.44 1.00 1.79 2.39 2.48
Phillips 1 with real-time activity 0.44 1.01 1.81 2.40 2.43
Phillips 2 with final activity 0.44 0.99 1.78 2.37 2.47
Phillips 2 with real-time activity 0.44 1.00 1.81 2.39 2.44
Phillips 3 with final activity 0.45 1.00 1.72 2.24 2.49
Phillips 3 with real-time activity 0.44 1.01 1.75 2.24 2.38
Phillips 4 with final activity 0.47 0.99 1.78 2.17 2.25
Phillips 4 with real-time activity 0.47 0.99 1.79 2.17 2.23

Source: Prepared by the authors.
a	 Out-of-sample exercise between November 1997 and June 2009.
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1.	 Models including regime switching

As stated earlier, the goal of the present study is to assess 
whether certain measures of economic activity have the 
capacity to predict inflation in the context of simple 
backward-looking versions of Phillips curves, following 
in the wake of a fairly recent international literature 
exemplified in the studies of Stock and Watson (2008), 
Rossi and Sekhposyan (2010), Clark and McCracken 
(2006) and Ciccarelli and Mojon (2010).

Notwithstanding the above, it is clear that there 
are innumerable alternative specifications for predicting 
inflation, even within the category of Phillips curves itself. 
A line of research parallel to the one followed here has 
focused on using Markov regime switching models to 
characterize inflation. Examples of this include the studies 
by Hostland (1995), Melo and Misas (1997), Amisano 
and Fagan (2013) and Pagliacci and Barráez (2010). Of 
these, the closest to the present article are Pagliacci and 
Barráez (2010) and Amisano and Fagan (2013).

A cursory robustness analysis entails the employment 
of in-sample estimations of backward-looking Phillips 
curves, like those specified in this study, but with the 
option of endogenous regime switching along the lines 
of Hamilton (1989), in accordance with the following 
specifications:
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These alternative specifications are a generalization 
of the original expressions (1) to (4), but allowing for 
two regimes for inflation.

Table 5 presents the results of the estimates when 
forecasting a month ahead. Exogenously incorporated 
into them is the possibility that two different regimes 
exist, differentiated by subscript s. The coefficient of the 
activity term is found to be small in all the specifications. 
Furthermore, only in the rs3 model is the activity variable 
found to have a statistically significant coefficient, 
something that occurs in regime 2. There is no statistical 
significance in any of the other cases. Generally speaking, 
in other words, the results are similar to those from the 
linear specifications: the activity terms only have an 
episodic predictive capacity. Interestingly, table 5 also 
provides a basis for conjecture about the characteristics 
that seem to differentiate one regime from the other. 
One regime appears to be characterized by a unit root, 
or at least by a process with a root close to 1, while the 
other seems to have considerably lower persistence. In 
any event, this is only a conjecture that would be worth 
evaluating in greater depth in future studies. The authors 
of the present study also think that it would be valuable 
to investigate the predictive out-of-sample behaviour of 
regime switching models, and this is likewise suggested 
for a future research agenda.

V
A brief robustness analysis
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TABLE 5

Parameters and p-values of Phillips curves a with regime switching

  RS1 model RS2 model

Regime 1 Regime 2 Regime 1 Regime 2

Coefficient p-value Coefficient p-value Coefficient p-value Coefficient p-value

at 0.528 0.000 -0.378 0.003 -0.237 0.039 0.375 0.001
ct 0.018 0.149 -0.011 0.494 -0.017 0.265 0.015 0.299

1{t 1.093 0.000 1.053 0.000 1.207 0.000 0.939 0.000
2{t 0.047 0.810 -0.159 0.175 -0.149 0.211 -0.071 0.677
3{t -0.132 0.410 0.209 0.090 0.235 0.057 -0.059 0.742
4{t -0.048 0.656 -0.230 0.019 -0.287 0.001 0.008 0.953

dt -0.065 0.022 0.183 0.000 0.052 0.033 0.073 0.053

  Model RS3 Model RS4

Regime 1 Regime 2 Regime 1 Regime 2

Coefficient p-value Coefficient p-value Coefficient p-value Coefficient p-value

at -0.169 0.176 0.184 0.278 -0.237 0.039 0.375 0.001
ct 0.017 0.370 0.053 0.092 -0.017 0.266 0.015 0.303

1{t 1.151 0.000 0.884 0.000 0.207 0.016 -0.061 0.644
2{t -0.132 0.273 -0.046 0.782 -0.149 0.212 -0.071 0.679
3{t 0.209 0.075 -0.008 0.948 0.235 0.058 -0.059 0.761
4{t -0.226 0.007 -0.009 0.918 -0.288 0.001 0.008 0.959

dt 0.034 0.209 0.048 0.281 0.052 0.033 0.073 0.054

Source: Prepared by the authors.
a	 Backward-looking estimates.

2.	 Models including the exchange rate

As a second robustness analysis, the possibility that the 
original results of this study were being impaired by the 
omission of relevant variables is explored. While it is true 
that the ols estimator is consistent with the best linear 
predictor, this population parameter, which we have 
called b*, may differ depending on the information set 
used to construct the forecast. This being so, the aim is to 
assess the robustness of the present results by expanding 
the original specifications to include a variable cited in 
the literature as a determinant of inflation: the exchange 
rate (see Pagliacci and Barráez, 2010; and also to some 
extent García-Solanes and Torrejón-Flores, 2012). With 
this, the original specifications are amended as follows:
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while ert represents the observed exchange rate (Chilean 
pesos per United States dollar) reported by the Central 
Bank of Chile.

Thus, the aim is to analyse whether the episodic 
character of the parameters associated with the activity 
variables is altered or not when the annual rate of variation 
in the exchange rate is included as an additional predictor. 
To this end, the above equations are estimated in the same 
rolling windows as reported in section IV.2. Table 6 shows 
the percentage of these windows where the parameter 
associated with activity proved statistically significant 
with a confidence level of 90%. In other words, table 6 
is analogous to table 1 above.

As can be seen in table 6, the episodic character 
of the parameter associated with the activity variable is 
maintained. It is clear that the percentage of windows 
where this parameter is statistically significant fluctuates 
between 11.8% and 64.5%. The general average of the 
percentages is 39.2% in table 6, while in table 1 it is 
44.3%. In summary, incorporating the exchange rate 
as an additional predictor is not found to qualitatively 
alter the results. It could even be argued that including 

the exchange rate diminishes the predictive capacity of 
activity, but on the whole, comparison of tables 1 and 6 
shows that the results are dependent on the specification. 
In equations (1), (2) and (4), including the exchange rate 
somewhat diminishes the statistical significance of the 
activity variable parameter, while in specification (3) 
there is the opposite tendency.

TABLE 6

Rolling windows where the parameter 
associated with economic activity is 
significant at 10%a

(Percentages)

  ER1 
model

ER2 
model

ER3 
model

ER4 
model

h = 1 50.0 50.0 64.5 57.9
h = 3 46.7 46.1 41.4 28.3
h = 6 40.1 40.8 56.6 11.8
h = 9 23.0 23.7 55.9 17.8
h = 12 30.9 28.3 44.1 25.7

Source: Prepared by the authors.
a	 Final data: January 1991 to June 2009. Specifications with  

exchange rate.

VI
Summary and conclusions

This study has considered four families of backward-
looking Phillips curves for Chile with a monthly 
frequency and has assessed the capacity of these to predict 
inflation at horizons of 1, 3, 6, 9 and 12 months. All the 
specifications considered include an activity variable that 
is lagged relative to the latest inflation figure available, 
in order to emulate the availability of information in 
real time. It is done in this way because the imacec data 
used in this study to construct the activity variable are 
published with a month’s delay relative to the inflation 
figure. The predictability analysis is conducted both with 
revised figures and with figures available in real time, 
making it possible to evaluate the predictive economic 
relationship and the usefulness of these Phillips curves 
when it comes to generating projections for the use of 
decision makers.

The results obtained here indicate that the predictive 
capacity of these Phillips curves is limited and, furthermore, 
that the contribution made by the activity component 
to this predictability is moderate in size, often not 

statistically significant, and fairly unstable. This holds 
true both for the real-time analysis and for the analysis 
with revised figures.

As a cursory analysis of robustness, the specifications 
were expanded to allow for the possibility of Markov-
style regime switching, or the inclusion of the 
annual rate of variation in the exchange rate as an 
additional predictor. In-sample estimates of these 
expanded specifications are consistent with the results 
obtained in simpler linear specifications, since the 
statistical significance of the parameter associated 
with the activity variable continues to be occasional  
or episodic.

Part of the literature states that out-of-sample 
predictability assessments lack predictive power 
compared to in-sample assessments. It is for this reason 
that the present study has conducted exercises of both 
types, obtaining results that point in the same direction. 
Thus, it seems more plausible to attribute the lack of 
predictability to the unstable and moderate absolute 
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value of the coefficient associated with the respective 
activity variables than to problems with the predictive 
power of out-of-sample statistical tests.

Although the results of this study are consistent with 
those of a number of articles dealing with the United 

States, they are novel in that they demonstrate a lack of 
predictive power for backward-looking Phillips curves 
in Chile. It will be part of a future agenda to determine 
whether these interesting results continue to obtain with 
other versions of Phillips curves.

ANNEX

Stock and Watson (2008) methodology

For many years, the Phillips curve has been heavily used 
as a tool for predicting inflation. However, the empirical 
results provided by this paper, and by a substantial 
section of the literature, are not necessarily satisfactory 
if the comparison is made with models where only 
past inflation is considered. Stock and Watson (2008) 
present a prototype autoregressive model with the  
following specification:

t h
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is annualized inflation accumulated over h periods from 
time t; t

1r_ i is annualized inflation accumulated over 
just one month; the variable t h

hf +
_ i  represents shocks 

uncorrelated with the information available at t; and ha_ i 
is a constant that can vary depending on the inflation 
accumulation period used.

The exercise proposed here consists in estimating this 
prototype model, with and without constant, in 152 rolling 
windows of 71 observations apiece. The first window 
takes cpi data from January 1991 to November 1996. A 
number of models are estimated in each window, taking 
different numbers of lags for the inflation differential   

t i
1rD -
_ i  (from 0 to 12 lags). The Schwarz criterion was 

used to determine the best model within each window. 
Once the model had been selected, with the number of 
lags already determined for the independent variable, 
projections were carried out at different horizons: 1, 3, 

6, 9 and 12 months ahead. Since the predictive results 
yielded by these models are a function of inflation, simple 
algebraic steps give a forecast at different horizons for the 
target variable, which is cumulative 12-month inflation. 
The out-of-sample root squared error obtained with this 
methodology is presented in table 4.

sarima models

Apart from the Stock and Watson models detailed earlier, 
the time series models considered in table 4 of this study 
are a random walk with constant and two sarima models 
similar to the airline model of Box and Jenkins (1970). 
These sarima models are described in great detail in 
Pincheira and García (2009) and Pincheira and Medel 
(2015), with these articles also demonstrating their 
excellent predictive capacity for inflation in Chile and a 
select group of countries. In particular, the three models 
used here have the following specifications:

Random walk with constant: t t t1r a r f= + +-

sarima 1: t t t t t1 12 13r a f if jf jif= + − − +- - -

sarima 2: t t t t

t t

1 1

12 13

r a tr f if

jf jif

= + + −

− +
- -

- -

where: i i= −_ _ln lnCPI CPI100t t t 12r -9 C

The model denominated sarima 1 corresponds 
to the model denominated “sarima with constant” in 
table 4. The sarima 2 model corresponds to the model 
denominated “sarima with constant and autoregressive 
term”, again in table 4.
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99 Si no se cuenta, no cuenta, Diane Alméras y Coral Calderón Magaña (coords.), 2012, 394 p.

Documentos de proyecto / Project documents
• La economía del cambio climático en el Perú, 2014, 152 p.

• La economía del cambio climático en la Argentina: primera aproximación, 2014, 240 p.

• La economía del cambio climático en el Ecuador 2012, 2012, 206 p. 

Cuadernos estadísticos de la CEPAL
42 Resultados del Programa de Comparación Internacional (PCI) de 2011 para América Latina y el Caribe. Solo disponible en CD, 2015.
41 Los cuadros de oferta y utilización, las matrices de insumo-producto y las matrices de empleo. Solo disponible en CD, 2013.

Series de la CEPAL / ECLAC Series
Asuntos de Género / Comercio Internacional / Desarrollo Productivo / Desarrollo Territorial / Estudios Estadísticos / Estudios y Perspectivas  
(Bogotá, Brasilia, Buenos Aires, México, Montevideo) / Studies and Perspectives (The Caribbean, Washington) / Financiamiento del Desarrollo/ 
Gestión Pública / Informes y Estudios Especiales / Macroeconomía del Desarrollo / Manuales / Medio Ambiente y Desarrollo / Población y Desarrollo/ 
Política Fiscal / Políticas Sociales / Recursos Naturales e Infraestructura / Reformas Económicas / Seminarios y Conferencias.
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Revista CEPAL / CEPAL Review
La Revista se inició en 1976, con el propósito de contribuir al examen de los problemas del desarrollo socioeconómico de la región. La Revista CEPAL 
se publica en español e inglés tres veces por año.
CEPAL Review first appeared in 1976, its aim being to make a contribution to the study of the economic and social development problems of the region. 
CEPAL Review is published in Spanish and English versions three times a year.

Observatorio demográfico / Demographic Observatory 
Edición bilingüe (español e inglés) que proporciona información estadística actualizada, referente a estimaciones y proyecciones de población 
de los países de América Latina y el Caribe. Desde 2013 el Observatorio aparece una vez al año. 

Bilingual publication (Spanish and English) proving up-to-date estimates and projections of the populations of the Latin American and Caribbean 
countries. Since 2013, the Observatory appears once a year.

Notas de población
Revista especializada que publica artículos e informes acerca de las investigaciones más recientes sobre la dinámica demográfica en la región. 
También incluye información sobre actividades científicas y profesionales en el campo de población. 
La revista se publica desde 1973 y aparece dos veces al año, en junio y diciembre.

Specialized journal which publishes articles and reports on recent studies of demographic dynamics in the region. Also includes information on 
scientific and professional activities in the field of population. 
Published since 1973, the journal appears twice a year in June and December.

Las publicaciones de la CEPAL están disponibles en:
ECLAC publications are available at:

 www.cepal.org/publicaciones

También se pueden adquirir a través de:
They can also be ordered through:

www.un.org/publications

United Nations Publications
PO Box 960

Herndon, VA 20172
USA

Tel. (1-888)254-4286   
Fax (1-800)338-4550

Contacto / Contact: publications@un.org
Pedidos / Orders: order@un.org






