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Abstract  

This study contributes to the literature on the social impacts of Special Economic Zones by 

analyzing the dynamics of poverty in the Brazilian state of Amazonas, where the Free Trade 

Zone of Manaus (FTZM) is located. Using census data, statistical micro-decompositions and 

counterfactual simulations, we show that labor income was a major driver of poverty declines for 

the municipality of Manaus in the 2000-2010 decade. Comparison with ex-ante ‘similar’ 

municipalities, in terms of distributional and demographic criteria, corroborates a relative success 

in terms of poverty reduction in Manaus as well as the essential role played by labor income. 

Non-labor income was far more important in the rest of the state of Amazonas. These 

contrasting results help illustrate both the benefits and limitations of the influence of the FTZM, 

and suggest that a better targeting of both social policies and training programs could improve 

distributional outcomes in the whole area. 
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1. INTRODUCTION 

 

The number of special economic zones (SEZs), that is, demarcated geographic areas within a 

country where the rules of business are different from those that prevail in the national territory, 

has surged in the world, particularly in developing countries.2  Despite this widespread use of 

SEZs as a policy instrument to foster economic development, their impact on labor standards 

and human development is still a subject of considerable debate. For example, some recent 

studies find how SEZs might offer better job opportunities, particularly for more vulnerable 

groups (women, young people, minorities and poor people in general), which may include higher 

wages (Amengual and Milberg, 2008; McCallum, 2011) and better labor conditions (Jenkins, 

2005; Cling et al., 2005; Glick and Roubaud, 2006; Cling et al., 2009; Aggarwal, 2007; Amengual 

and Milberg, 2008; De Hoyos et al., 2012). These factors may lead to poverty and/or inequality 

reduction. At the same time, several case studies (Oberai et al., 2001; Kwaku Akpokavie, 2001; 

ILO, 2003 and 2008; Glick and Roubaud, 2006; McCallum, 2011) find some troubling signals 

associated with the development of SEZs, such as lax enforcement of labor laws (unrestrictive 

firing regulations and lack of social protection), lower labor standards (with respect to social 

dialogue, freedom of association, collective bargaining, etc.), high turnover due to “sweatshop” 

working conditions in factories (working hours, pace of work, health and safety), and persistently 

low wage levels over time.3  

 

However, almost none of the abovementioned studies focuses on the ultimate effects of SEZs on 

household poverty and indeed few are based on individual data (average sector data or aggregate 

firm-level data are more frequently used). Among the exceptions, Glick and Roubaud (2006) and 

Cling et al. (2005, 2009), for Madagascar, do focus on workers’ earnings using individual-level 

labor force surveys in the Malagasy capital (Antananarivo), and De Hoyos et al.(2012), for 

Honduras, is one of the rare studies to look at the effects of SEZs on total household income 

poverty. For example, Cling et al. (2005) find that, in the 1995-2001 period, firms in the Malagasy 

Zone Franche offered wages as high as the formal private sector ones, while employees’ working 

                                                           
2 The denomination ‘SEZ’ covers a broad range of zone types such as Free Trade Zones (FTZ), Export Processing 
Zones (EPZ), Enterprise Zones, Free Ports and others. See Farole (2011), Farole and Akinci (2011), and Siroën and 
Yücer (2014) for descriptions and classifications of different types of SEZs in the world. As an example of their 
development, the International Labour Organization’s (ILO) database of SEZs reported 176 zones in 47 countries in 
1986, and approximately 3,500 zones in 130 countries by 2006 (Singa Boyenge, 2007).  
3 Recent reviews of descriptive case studies point out how gains from zone operations (through job creation, but also 
technological transfers, foreign direct investment,…) vary across countries, but also within countries and across 
zones and time (see Aggarwal, 2007, 2012; FIAS 2008; Farole, 2011, Sargent and Matthews, 2004). 
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conditions were in general more generous (with the exception of working hours).4 The 

econometric study of De Hoyos et al. (2012) also shows for Honduras that workers in the 

maquila sector earned higher wages between 1991 and 2006 and the authors evaluate, through a 

partial equilibrium simulation exercise, that poverty would have been higher without the maquila 

sector.  

 

Depending on the set of characteristics and the environment of each SEZ, the consequences for 

poverty at a local or regional level can be very different.5 Consequently, the role of SEZs in 

poverty alleviation and, more generally, in income distribution changes remains an empirical 

issue. Our aim is to contribute to the literature by analyzing poverty changes in the Free Trade 

Zone of Manaus (FTZM) and, more generally, in the Brazilian state of Amazonas in the past 

decade.  

 

The FTZM in Brazil is an interesting case study to analyze the impact of SEZs on distributional 

outcomes. First, the creation of the FTZM, in the center of the Amazon Forest, was designed 

from the outset to contribute to the economic and social development of the Amazon Region, 

one of the poorest regions in Brazil6, and to step up its political integration into the rest of the 

country. The municipality of Manaus is an isolated enclave where the only means of 

transportation are the Amazon River and airplane. Despite these problems with transport and 

market access (local, regional, domestic and foreign), the creation of the FTZM prompted the 

development of an important industrial hub in Manaus that has posted over the last decade 

particularly good economic outcomes. By way of illustration, between 2000 and 2010, gross 

domestic product in Manaus posted high levels of growth (4.4% on an annual average basis), 

resulting in major job creations.7 Defenders of the FTZM argue that this industrial boom 

generated economic gains as well as positive environmental and social effects. However, if the 

FTZM’s good economic performance in the last decade can be related to particularly relevant 

                                                           
4 However, in a subsequent study, Cling et al. (2009) show that the end of the Multifibre Arrangement had, the 
following years, a negative impact on wages and working conditions in the Zone Franche. 
5 For a review on the theoretical approaches describing the effects of SEZs on different outcomes, see Aggarwal 
(2012). 
6According to the Institute for Applied Economic Research Poverty Series (see www.ipeadata.gov.br), high levels of 
poverty are historically encountered mostly in the Northeast and North. Taking their available poverty time series 
(which uses a poverty line based on an estimation of basic needs in terms of calorie intake), the proportion of poor 
in 1976 was estimated as 62% in the Northeast and 42% in the North (with values ranging from 32% to 20% in the 
other regions). In 2011, poverty numbers fell, but rankings across the regions remained almost the same: 28% in the 
Northeast, 25% in the North and around 7% elsewhere (IPEA, 2015). 
7 GDP growth in the municipality of Manaus, and even that observed at the level of the state of Amazonas (5.3%), 
was higher on average than the growth observed in Brazil (3.6%) in the 2000-2010 decade. 
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improvements in poverty indicators in the municipality of Manaus, and more widely in the poor 

state of Amazonas, still needs to be documented.  

 

This study uses two statistical micro-decomposition methods to identify and quantify the relevant 

factors that account for observed changes in income poverty from 2000 to 2010 in the 

municipality of Manaus, where the Free Trade Zone is established, and in the rest of the 

Amazonas state. Based on a series of counterfactual simulations, this approach has been recently 

employed in the comparison of income distribution dynamics in developing and emerging 

countries, in particular in Latin American countries (Azevedo et al. 2013a, 2013b, 2013c; 

Inchauste et al. 2014). The first methodology is a Shapley-Shorrocks estimate of the standard 

Datt-Ravallion (1992) decomposition method, which sets out to assess the intricate relationship 

between poverty, economic growth and inequality by breaking down changes in poverty into the 

two main poverty reduction mechanisms: growth and redistribution components. The second 

decomposition method seeks to quantify contributions to distributional changes due to changes 

in demographics, employment, labor income and non-labor income, and is based on Azevedo et 

al. (2012a and 2012b) Shapley-value decomposition, which builds on previous work from Barros 

et al. (2006). Though these decomposition methods are an accounting exercise and do not prove 

causality, understanding the relative importance of the proximate determinants can inform 

discussions on the potential particularities of Manaus as well as on the role that different types of 

public policies may have effectively played in the area’s income dynamics. These accounting 

methods are applied separately to the municipality of Manaus and the rest of the state of 

Amazonas (also to total and urban Brazil census samples to offer a country perspective). In an 

effort to provide a framework of comparison, we have also implemented our decomposition 

methods for the rest of Brazilian municipalities, keeping those with similar initial conditions (in 

terms of income distribution and demographic characteristics). 

 

 As we discuss later in the paper, the municipality of Manaus, where the FTZM is located, is a 

rather unique case in Brazil, which does not allow the implementation of standard impact 

evaluation methods (such as experimental, cost-benefit or synthetic control methods) to 

quantitatively evaluate the effects of the FTZM. However, our decomposition analysis sheds light 

on the extent of the FTZM’s influence on household income distribution and its potential 

spillover effects on the rest of the state of Amazonas and, therefore, contributes to a better 

understanding of the effects of such trade and industrial policies on poverty in underprivileged 

areas.  
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Our results show how labor income has played a major role in Manaus, pointing to the FTZM as 

the major contributor to poverty reduction in the Amazonas state capital. However, spillover 

effects appear limited in the rest of the state, where there’s a much lower importance of labor 

income in poverty reduction. Furthermore, in the rest of the state of Amazonas, non-labor 

income appears to contribute less to poverty reduction than what is observed on average at the 

national level, pointing out to social transfer targeting problems in remote areas of the state.  

 

 

This paper is organized as follows. Section 2 gives an overview of the FTZM regime, its 

characteristics and its economic performance in the last decade. Section 3 describes the data, 

samples and variables used and provides some summary statistics. Section 4 presents our two 

decomposition methods and Section 5 summarizes the distributional decomposition results as 

follows: Subsection 5.1 presents decomposition results for the growth and redistribution 

components; Subsection 5.2 presents decomposition results for the demographics and income 

components; and Subsection 5.3 explores comparability of results by looking at the situation of 

the municipality of Manaus with its FTZM, among Brazilian municipalities presenting ex-ante 

similar characteristics. Lastly, Section 6 concludes. 

 

2. THE FREE TRADE ZONE OF MANAUS (FTZM) 

 

The Free Trade Zone of Manaus (FTZM) was established in 1967 by law8, although the issue of 

the Amazon Region’s economic development and political integration had been on Brazil’s 

official agenda for a long time. Following the collapse of the rubber-based economy in the early 

twentieth century, many government measures were adopted to create incentives and enhance the 

region’s development, suffering as it was from a lack of economic buoyancy, poverty and 

geostrategic handicaps.9 Since its creation, the FTZM has undergone a number of economic, legal 

and institutional changes. For example, in the 1970s the objective of deepening Brazilian 

industrialization prompted stricter restrictions on imports in the FTZM to encourage the 

                                                           
8 Decree-Law No. 288 of February 1967 created “an area of free trade of imports and exports and special tax 
incentives, established with the purpose of creating an industrial, commercial, agricultural and livestock center” in the 
Amazon region, with a government agency - the Superintendent of the Manaus Free Trade Zone (SUFRAMA) – 
responsible for the implementation of the incentive schemes. Note that a first FTZM was created by law (No. 3173, 
1957) back in in 1957, with a trading zone and a warehouse. However, Sá (1996) finds that poor fiscal incentives and 
the small geographical area involved (less than 200 ha) failed to create the expected economic boost in the Amazon 
area. The 1967 Decree-Law amended the initial 1957 Law, implementing the new FTZM format. 
9 Article 199 of the Federal Constitution of 1946 already stipulates the obligation to invest for the execution of the 
Economic Recovery Plan for the Amazon region (Plano de Valorização Econômica da Amazonia).  
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emergence of local industry. An industrial hub gradually flourished as wholesale and retail trade 

activities declined. In the 1990s, Brazilian trade liberalization measures reduced import 

restrictions nation-wide and a system of federal incentives with counterparts was implemented in 

the FTZM (firms applying for these benefits had to comply with some minimum requirements in 

terms of tasks, number of jobs and investment in R&D).10 Since the 1990s, only minor changes 

have been made to FTZM policies, such as firms’ contributions to public R&D funds in the 

Amazon region. The FTZM is now a “fiscal incentive area” (Garcia, 2009) granting federal, state 

and local tax breaks and exemptions to firms in the industrial hub and operating mainly as an 

import processing zone (importing many inputs from abroad and selling most of its output to the 

domestic market).11 Its fiscal benefits were recently extended through to 2073 by an amendment 

to the Brazilian Constitution.12  

 

<Figures 1a and 1b> 

 

Figures 1a and 1b show how during the 2000-2010 period of high growth, Amazonas’ 

manufacturing production13 rose by a factor of 3.4, with an annual average growth rate of 13% 

(Figure 1a), while manufacturing employment almost doubled (Figure 1b): the number of 

workers in Amazonas formal manufacturing industries grew from 59,586 to 116,503 over the 

period - a 96% increase soaring above Brazil’s average 50%. Data from the Superintendent of the 

Manaus Free Trade Zone (SUFRAMA) - the government agency in charge of implementing 

incentive schemes - illustrate that, in the FTZM specifically, the number of employees rose 

during the same time period from 50,005 in 2000 to 103,673 in 2010 (+107%) and the number of 

firms from 307 to 431. One explanation of the FTZM’s dynamism in the 2000-2010 decade is its 

production specialization in durable goods for the domestic market. Throughout the last decade, 

Brazilian GDP growth was driven strongly by rising household consumption and growing 

                                                           
10 Launched in 1991, the “Basic Productive Process” program (Processo Produtivo Básico or PPB) grants tax 
reductions or exemptions for all products (except arms and munitions, alcoholic beverages,... See art.3º, Decree-Law 
288/1967 for a complete list) to companies that set up a manufacturing process for these products in the FTZM. 
The PPB scheme is also used for the special tax regime that applies to information technology (IT Law, 2001 and 
2004).  
11 The WTO (2013) states that, “Brazilian legislation defines free-trade zones (FTZ), for imports and exports, as 
zones created to promote the development and regional integration of border areas in the north region, for which 
they are granted fiscal incentives” (p.92). Eight FTZs have been created in the North region. However, the Manaus 
Free Trade Zone is the only one engaged in production operations, while the others are free ports for the import and 
export of goods involved only in trade operations. Other export-processing zone (EPZ) projects with a specific legal 
framework have also been approved but none had started operations in 2015.  
12 A first extension of FTZM incentives was granted in 2003 through to 2023, with the second extension in 2014 
through to 2073. 
13 Using data from the Annual Industrial Survey by the Brazilian Census Bureau (PIA/IBGE). The state of 
Amazonas is the survey’s smallest geographical unit but almost all the formal manufacturing activities covered by 
PIA/IBGE in the state of Amazonas are concentrated in the FTZM. 
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investment. The growth in household consumption is linked both to an increase in household 

income (labor earnings along with pensions and social transfers) and a boom in consumer credit 

(IPEA, 2010). Household income growth together with the upturn in credit gave low-income 

families the means to buy durable goods. Motorcycles and electronic devices, the FTZM’s main 

industrial sectors, largely benefited from this increase in domestic demand. Among other factors, 

Machado and Sá (2012) also underline the positive impact on business expectations of the stated 

time extensions of the FTZM incentives and some improvements to the fiscal incentive system 

that stimulated the development of the production of intermediate goods in the area.  

 

While detractors of the FTZM in Brazil talk about the cost of the tax incentives and the allegedly 

poor competitiveness of the goods produced, defenders of the FTZM argue that it generates 

economic gains as well as positive social and environmental effects, because industrial activities 

add up to less deforestation and predatory vegetal extraction (see Rivas et al., 2009). Another 

important issue for the success of a SEZ and its positive effect on the economic development of 

a region is its capacity to generate and enhance backward and forward linkages with the rest of 

the regional economy. On average for the 2000-2010 decade, 52% of inputs were imported from 

abroad, 28% produced by “regional firms”14 and 20% by companies in the rest of the country. Sá 

(2015) believes that the FTZM’s regional linkages should be strengthened considering 

policymakers’ expectations. However, the FTZM does have linkages with local and national 

suppliers albeit with regional differences. 

 

In a move to gauge how the FTZM’s good economic performance in the past decade may have 

helped improve social outcomes in the area and see if wider regional effects are in play, we 

present all our descriptive statistics and decomposition results separately for the municipality of 

Manaus and the rest of the state of Amazonas. Note that the municipality of Manaus represents 

during this decade around 80% of Amazonas’ GDP15 and the FTZM is clearly a central economic 

activity, responsible for the majority of job creation. Both direct and indirect employment 

creation have consequences on household income distribution, which is our main outcome of 

interest in order to measure poverty over total population.  

 

 

 

                                                           
14

 “Regional” inputs are those bought either in the FTZM itself or in the other Amazonian regions administered by 
SUFRAMA (see footnote 12 on Brazilian FTZs). 
15 This value more than doubles what for example Belem represents in the adjacent state of Parà. 
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3. DATA AND DESCRIPTIVE STATISTICS 

In this paper, we use the two most recent Brazilian Population Census datasets cover the entire 

population for the years 2000 and 2010.16 . A detailed questionnaire including household and 

individual information on socio-economic variables is administered to a census sample of around 

11% of the Brazilian population in such a way as to maintain population representativeness at the 

municipality level.  

The income variable used in this study is total monthly household income per capita, expressed 

in 2010 Brazilian Reais (deflated using the national price index). Income information in Brazilian 

Census data is not free of problems of measurement errors and outliers, often more prevalent at 

the two tails of the distribution. A common practice is to simply trim a certain number or 

percentage of observations at the top and bottom of the income distribution.17 In our case, we 

decided to use additional Census information on households’ non-monetary welfare conditions 

and essentially exclude from the top and bottom income quintiles those households that declared 

inconsistent information on asset holdings. Basically, we excluded from our sample those 

households in the top income quintile that said they had no electric lighting or water supply 

problems (i.e. no municipal supply or water well in the household), a type of dwelling other than 

a house, flat or room (i.e. makeshift, collective, etc.), no toilet in the household, or no more than 

one asset on the following list: refrigerator, washing machine, phone line, computer, television, 

car. Observations of monthly household per capita income over R$ 100,000 were also excluded 

from the sample. From the bottom income quintile, we excluded those households that said they 

had all the assets in the above list and those with a household head declaring more than 14 years 

of schooling.18 Given that we are interested in understanding which factors contribute to changes 

in poverty, our decomposition exercises differentiate, among others, between labor and non-

labor income sources. Labor income is defined here as the proportion of total monthly 

household income per capita earned from all household members’ jobs. Non-labor income 

                                                           
16 Our focus on the 2000-2010 decade is not without reason. First of all, it allows us to concentrate on a period 
where the overall Brazilian extensive trade liberalization reform had already taken place, and economic and 
distributional indicators seem to have generally improved, which permits to better understand and isolate the relative 
effect of the FTZM. Moreover, the definition of period of activity for income variables changed in the last two 
census datasets, and proper comparisons with previous census years is troublesome. 
17 For example, Hoffmann and Ney (2008) make inequality comparisons using data from the 2000 Census as well as 
the PNAD and the National Accounts. In their study, they conclude that the proportion of households declaring 
zero income in the Census is suspiciously larger than in the PNAD. They also report some very extreme income 
values at the very top. They end up trimming all zero incomes as well as observations with household incomes over 
R$ 30,000 in 2000 Brazilian Reais.  
18 We believe that excluding zero incomes from our analysis could misrepresent rural areas in the Amazon region. 
But as a robustness test, we also computed all our results eliminating all zero incomes and setting a lower top income 
threshold (R$ 50,000 in 2010 Brazilian Reais), as found in some other studies on Brazil. All our main conclusions 
remain unchanged. 
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covers retirement, pensions, rents, social transfers, unemployment insurance and others. Note 

that although the 2000 Census specified the income quantities corresponding to different non-

labor income sources, the 2010 Census database only provides a constructed aggregate for total 

non-labor income. Thus, the distinction between labor and non-labor income sources is the only 

one that we can fully identify at the municipality level between 2000 and 2010.19 

<Table 1> 

Table 1 provides descriptive statistics for poverty in 2000 and 2010, as well as for inequality and 

mean household per capita income. Two poverty thresholds are used to measure poverty: a R$ 70 

line that we consider captures extreme poverty; and a R$ 140 line to include more moderate 

poverty in our numbers.20 Two poverty indicators are presented: the headcount ratio and the 

poverty gap (for inequality the Gini index and the Theil T measure are calculated). We 

differentiate between the municipality of Manaus and the rest of the state of Amazonas (RAM 

hereafter), and present total Brazil and urban Brazil as benchmarks.21 

As expected, poverty decreased everywhere between 2000 and 2010, irrespective of the poverty 

threshold or indicator used. In the municipality of Manaus, poverty levels (and changes) are very 

close to the average Brazilian situation (worse off than in urban Brazil). Taking our measure of 

moderate poverty using the headcount ratio as an illustration, more than 30% of the population 

was poor in Manaus in 2000 and less than 20% in 2010.  In the RAM, where urban areas 

accounted for 51% of the population in 2000 and 58% in 2010 (compared to 99% for the 

metropolitan area of Manaus), poverty reductions were generally lower during the same time 

period, and poverty levels remain around three times higher in 2010 than in the state capital of 

Manaus. In terms of inequality, decreases are observed everywhere, though they are smaller in the 

state of Amazonas than at the national level. This implies that whereas the municipality of 

Manaus had a slightly less unequal income distribution than the average observed in Brazil in 

2000, it was slightly more unequal in 2010.  Note that the Census also enables us to look at non-

monetary aspects of poverty since it provides information on households’ living conditions. 

                                                           
19 Studies at the country level based on the Brazilian household survey (PNAD) can actually disentangle the different 
non-labor income sources, but unfortunately the PNAD is not representative at the municipality level, and before 
2004 it excluded all rural areas of the Brazilian North region.  
20 Though Brazil does not have an official poverty line, ad-hoc administrative poverty lines of R$ 70 and R$ 140 can 
be used respectively for extreme poverty and poverty. They correspond to the 2009 values used to define the 
monetary benefits for the Brazilian main cash assistance program, Bolsa Familia. 
21 Note that there are major population differences between the municipality of Manaus and the RAM (see Table A1 
in the Appendix). For example, levels of education in the RAM are much lower than in Manaus (still at 3.8 versus 6.2 
years of schooling in 2010) and household sizes and numbers of children per household are larger (2.8 children on 
average in the RAM versus 1.6 in Manaus in 2010). Nonetheless, migration from the RAM to the municipality of 
Manaus or across states is remarkably low and only increased slightly by about 3% in the 2000-2010 decade. 
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Additional analysis using such data (here omitted to save space) shows how the population of the 

RAM suffers from much worse living conditions in addition to higher income poverty levels. For 

example, the percentage of the population with access to a municipal water supply in the RAM 

still stood at less than 50% (more than 75% in Manaus) in 2010. Regarding sanitation facilities, 

over 80% of the population in the RAM had access to neither a public network nor a septic tank 

(less than 40% in Manaus). In terms of household assets, 37.8% of the population in the RAM 

(2.9% in Manaus) had just one or none of the following household assets: refrigerator, washing 

machine, phone line, computer, TV and car.  

To sum up, although poverty (and inequality) indicators fell everywhere in the 2000-2010 decade, 

levels and trends differed between Manaus and the RAM. Manaus generally posted better 

indicators close to the average situation for Brazil and even sometimes urban Brazil22, while the 

RAM remained largely poor. 

 

4. DECOMPOSITION METHODS 

Our first step to better understand the links between the economic performance of the area 

where the FTZM is established and observed changes in poverty indicators, is to perform a 

Shapley-Shorrocks estimate of the standard Datt-Ravallion (1992) poverty decomposition into 

growth and redistribution components. Although there is little doubt that economic growth 

contributes to poverty reduction, initial conditions (in terms of economic development) and 

growth patterns (i.e. the sector and/or geographic composition of economic activity) are usually 

behind the observed heterogeneity in the poverty-growth relationship (see Bourguignon, 2003; 

Ferreira et al., 2010). Our aim is to explore if the state of Amazonas (both Manaus and the rest of 

the state) presents particularities within Brazil. 

 

Let the level of poverty at period t be written as a function 𝑃𝑡 = 𝑃(𝑧𝑡, 𝜇𝑡, 𝐿𝑡  ), where 𝑧𝑡 is the 

poverty line, 𝜇𝑡 is the mean income and 𝐿𝑡 is the associated Lorenz curve, at date t, representing 

distributional inequality. Holding the poverty line constant over time, the overall change in 

poverty from the base period to the end period is equal to  

∆𝑃 = 𝑃(𝜇1, 𝐿1) −  𝑃(𝜇0, 𝐿0 ) 

 

                                                           
22 For example, by 2010, workers were being relatively better paid in Manaus (with hourly wages averaging at R$ 10) 
than in urban Brazil (respectively at R$ 9.1) and this result holds even if we drop public administration and defense 
workers from the sample. 
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The Datt-Ravallion(1992) method measures, in a ceteris paribus strategy, how much of observed 

poverty changes can be attributed to changes in income growth and how much to changes along 

the income distribution, respectively known as the growth and redistribution effects, and 

represented below: 

Growth effect = ∆𝜇 = 𝑃(𝜇1, 𝐿0) −  𝑃(𝜇0, 𝐿0 ) 

Redistribution effect = ∆𝐿 = 𝑃(𝜇0, 𝐿1) −  𝑃(𝜇0, 𝐿0 ) 

 

Note that these expressions are counterfactual outcomes. In order to amount to observed 

poverty changes, they need to include a third argument, the residual, interpreted as an interaction 

effect between the growth and redistribution components. Additionally, different decompositions 

are possible depending on the period of reference (or path) taken, and no particular one is 

preferable a priori. In order to deal with these concerns, Shorrocks (1999) proposed, and 

Kolenikov and Shorrocks (2005) empirically implemented a Shapley approach, deriving a single 

decomposition value that is always accurate (i.e. includes no residual) and treats all possible routes 

symmetrically. In this paper, we calculate this Shapley-Shorrocks estimate for each component of 

the Datt-Ravallion decomposition using an algorithm proposed by Azevedo et al. (2012b). 

 

The second decomposition method we apply in this paper generates entire counterfactual income 

distributions and quantifies the contributions that changes in demographics, employment, labor 

and non-labor income sources may have made to observed income distribution changes. 

Following the methodology proposed by Azevedo et al. (2012a), which builds on previous work 

by Barros et al. (2006), we decompose the contributions of different household income factors to 

observed distributional changes by simulating the distribution of monthly total household per 

capita income, changing only one income component at a time and keeping everything else 

constant. 

In concrete terms, we begin by modelling household per capita income (𝑦𝑝𝑐) as the sum of 

individual income sources 𝑦𝑖 divided by the number of household members 𝑛. 

𝑦𝑝𝑐 =
1

𝑛
∑ 𝑦𝑖

𝑛

𝑖=1
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If we assume that only individuals older than 15 years contribute to household income,23 and if 

we capture labor (𝑦𝐿) and non-labor (𝑦𝑁𝐿) income sources separately, we can write per capita 

household income as: 

𝑦𝑝𝑐 =
𝑛𝐴

𝑛
(

1

𝑛𝐴
∑ 𝑦𝑖

𝐿
𝑛

𝑖=1
+

1

𝑛𝐴
∑ 𝑦𝑖

𝑁𝐿
𝑛

𝑖=1
) 

where 𝑛𝐴 is the number of adults (as of 15 years old) in the household. Since not all adults work 

in a household, we can go one step further and differentiate the number of employed (𝑛𝐸) adults 

from those unemployed or inactive in the household such that our final decomposition reads: 

𝑦𝑝𝑐 =
𝑛𝐴

𝑛
(

𝑛𝐸

𝑛𝐴
(

1

𝑛𝐸
∑ 𝑦𝑖

𝐿
𝑛

𝑖=1
) +

1

𝑛𝐴
∑ 𝑦𝑖

𝑁𝐿
𝑛

𝑖=1
) 

This equation enables us to decompose income changes into changes in two demographic 

components – the share of adults in the household and the share of the occupied adults – and 

two income components – the contribution of labor income per occupied adult and the 

contribution of non-labor income per adult. The decomposition method consists in constructing 

counterfactual distributions by substituting the observed distribution for each component in one 

period, one at a time, until we attain a complete change from that period to the next. For each 

counterfactual distribution, poverty measures are computed and interpreted as the level of 

poverty that would have prevailed in the absence of a change in that indicator. Note that in the 

absence of panel data, sample sizes may differ from one period to the next, and a rank rescaling 

procedure needs to be applied between the two periods. In addition, since results are again 

sensitive to the order in which effects are calculated (by component and over time), a Shapley 

value rule is also implemented here and decompositions calculated across all possible paths to 

present average results for each component. 

 

5. DECOMPOSITION RESULTS 

5.1. Decomposition Analysis into Growth and Redistribution Components 

The decomposition quantifying the relative contributions of (distribution-neutral) growth versus 

redistribution to changes in poverty is performed using the headcount ratio and the poverty gap 

index, and using our two poverty thresholds (R$ 70 and R$ 140). Findings are reported in Table 

                                                           
23 Although the Brazilian Census surveys ask all household members from 10 years old up about earnings, given that 
schooling in Brazil is compulsory until 14 years old, we fixed the bottom age threshold of our sample at 15.  
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2. Between 2000 and 2010, we find that in Brazil growth explains a slightly larger part of the 

observed reduction in poverty (threshold fixed at R$ 140); that is, if the income distribution had 

remained constant over the decade, poverty indexes would have decreased by approximately 54% 

due solely to growth in mean incomes.24 When we focus on extreme poverty (threshold fixed at 

R$ 70), the relative importance of the growth component generally drops (down to values around 

50% of total change in Brazil and 48% when looking only at urban areas, based on the headcount 

ratio). However in Manaus (and even more markedly in the RAM), the importance of the growth 

component on changes in poverty over the same time period is more prominent, irrespective of 

which poverty indicator or threshold is used (growth percentage contributions to poverty 

reduction range from 56% to 63%). 

 

<Table 2> 

To conclude, our findings from the above decomposition show that, over this decade of 

particularly good economic performance, especially in the FTZM, growth played the 

predominant role in the observed poverty changes in the Amazonas state (not exclusively in the 

municipal area of Manaus). The role of redistribution, though similar in size to the growth 

component in Brazil and urban Brazil, seems to have here counted less. 

 

5.2. Decomposition Analysis into Demographics and Income Components 

Table 3 presents results from our second poverty decomposition exercise. According to our 

analysis, at least three factors could have influenced poverty declines: demographic changes 

(particularly the share of adults per household); growth in household labor income (either 

because more people within the household are employed or because their earnings have 

increased), and growth in household non-labor income (in the form of public or private transfers 

or possibly savings patterns).25  

 

<Table 3> 

 

                                                           
24 This result of growth as the slightly larger contributor to poverty reduction is in line with what is found by 
Inchauste et al. (2014) for Brazil using PNAD data for the similar 2001-2009 period (note that they use different 
international poverty lines, in PPP dollars, in order to draw up international comparisons). In their study of fourteen 
Latin American countries (Figure 3.2 on page 45), Brazil appears as one of the three countries where the growth 
component contributes the least to poverty reduction (only Argentina and Paraguay display lower contributions of 
growth to poverty reduction over the decade).  
25 Table A2 in Appendix presents descriptive statistics on decomposition factors during the period 2000-2010. Also, 
note that conclusions from the decomposition exercise remain unchanged if we eliminate zero incomes and fix the 
top income threshold at a lower level of R$ 50,000, or if we exclude certain categories of workers such as those in 
public administration and defense (since they represent a slightly higher share of total workers in Manaus than in 
Brazil). All these robustness estimations are available from the authors on request. 
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First of all, the demographic transition that started in Brazil in past decades and continued over 

the 2000-2010 period, with rises in the share of the working-age population and the elderly, 

contributed everywhere to a reduction in poverty, irrespective of the poverty measure or 

threshold used.26 The RAM, which includes many rural municipalities, is where demographics 

plays a greater role (shares ranging between 16.5% and 21.3%), while the share of adults per 

household only accounts for up to 14.6% in Manaus.  

 

When we focus on the role played by the share of occupied adults per household, we obtain 

mixed results. Although the share of working adults per household declined among the poor in 

all our samples over the decade, this change had a different effect across the income distribution. 

The drop in household employment rate is found to have a positive impact on poverty reduction 

when the higher R$ 140 threshold is used, but not necessarily when we focus on the extreme 

poor. This may be interpreted as a positive effect of better labor market conditions, particularly 

growth in mean hourly wages,27 which could possibly allow young household members to stay in 

school and older adults to retire. Yet this effect would only apply to those individuals closer to 

the higher poverty thresholds. At lower income levels, the positive effect of employment rate 

decreases in the household could actually become negative.  

Turning now to labor income, we find that growth in labor income almost always leads to a 

decline in poverty. The only exception is when we look at extreme poverty using the poverty gap 

index, particularly in those samples that include rural areas (the RAM and our total Brazilian 

sample). The fact that the influence of labor income on poverty reduction seems to fade away for 

these extremely poor populations when the poverty gap index is used (an index that outweights 

the poorest of the poor) may be explained by the fact that the extremely poor do not yet have full 

access to the Brazilian labor market and do not benefit as much from the recent positive 

developments on this market at the country level.28 The impact of labor income on poverty 

reduction is much greater relatively speaking in Manaus than in the three other areas considered, 

irrespective of the poverty measure or threshold used (ranging from 20% for the poverty gap to 

50% of total poverty reduction based on the headcount index with the lowest R$ 70 threshold). 

                                                           
26 Indeed Brazil has experienced sustained declines in mortality rates since the 1940s and fertility falling sharply at a 
much faster rate than mortality since the late 1960s (see, for example, Gragnolati et al., 2011).   
27 Note that the average number of hours worked by the poor dropped over the decade (see Table A3), so it is 
probably not due to workers working more hours. An alternative explanation might be found in the increase in social 
protection coverage (pensions and social transfers). Yet it is less clear why the poorest of the poor would benefit less 
in this case. A mix of the two factors is probably at play. 
28 Lavinas (2013, p. 31) comes to a similar conclusion for Brazil: “The effects of economic growth were not as 
favorable to those living in extreme poverty as they had been for those classed simply as ‘poor’. The much lower 
levels of schooling, and the even more precarious, badly paid jobs held by the indigent, make them much less likely 
to benefit from upward trends in the job market.” 
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In the RAM, the greatest impact on poverty reduction by labor income reaches just 26% (with 

the headcount index and the R$ 140 poverty line). In urban Brazil, it jumps as high as 35% (again 

for the headcount and the R$ 140 line), a number significantly lower than the one observed in 

Manaus.  

 

Lastly, changes in non-labor income over the 2000-2010 decade always lead to a reduction in 

poverty. The contribution of non-labor income to poverty changes is higher when poverty is 

measured using the lower poverty threshold of R$ 70 or the poverty gap index. So as expected, 

the relative weight of non-labor income grows when we focus on the poorest of the poor: either 

by restricting our study to changes in extreme poverty (capturing households below R$ 70 per 

month); or by giving the poorest of the poor more weight in our poverty calculations by using 

the poverty gap index instead of the headcount ratio. Note that, although our measure of non-

labor income covers a range of heterogeneous sources (theoretically including social transfers, 

pensions, capital income, etc.), the fact that our poverty decompositions focus on the very low 

end of the income distribution allows us to presume the essential role played by public transfers 

in this non-labor income component. In particular, we can assume that pensions29 and the Bolsa 

Familia Program (BFP) – Brazil’s “flagship” conditional cash transfer program covering 12.8 

million families in 2010 despite its relatively small benefit amounts30 – have both played a role in 

improving extremely poor families’ living standards.31 .  

 

The relative weight of the labor income factor in poverty and inequality reduction in emerging 

and developing countries compared to other factors such as non-labor income is a subject of 

recent study and debate. For example, Inchauste et al. (2014), using a sample of 21 countries, 

international poverty lines in PPP dollars and a similar time frame (2001-2009)to ours, observe 

that in Brazil (using PNAD surveys) the most important factor for poverty reduction is growth in 

non-labor income when measured by the lowest poverty lines (US$ 1.25 a day): in this case the 

factor shares are 47.9% for non-labor income versus 44.7% for labor income based on the 

headcount ratio and 75.3% and 28.1% respectively using the poverty gap index. Taking the US$ 

                                                           
29 Public pensions have largely benefited from growth in the minimum wage as two thirds of public pensions 
correspond to the minimum wage (Lavinas, 2013).  
30 According to data from the Social Development Ministry (Ministerio do Desenvolvimento Social), 5.6% of the 
people living in the municipality of Manaus received the BFP in 2010, compared to 8% for the state of Amazonas 
and 6.7% in Brazil as a whole. 
31 Soares (2012) reviews several studies on the impact of the BFP on poverty and inequality in Brazil: the BFP has 
had a growing impact on poverty reduction over time and its influence is also stronger when the intensity of poverty 
is taken into account. Nevertheless, although evaluations vary greatly (mainly because of studies’ methodological 
differences), the BFP has had a modest effect on inequality reduction. The author also underlines that the cost of the 
BFP - dubbed “a little big program” (p. 6) - is low considering its wide coverage, but “in spite of the improvement of 
welfare among those who remain poor, greater impacts on the percentage in poverty require higher benefits” (p .22). 
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2.50-a-day poverty line, non-labor income is still the most important contributor in the case of 

the poverty gap index (45.2% versus 41.7%), but not with the headcount ratio (31.7% versus 

44.8%). It is only when the highest poverty line is considered (US$ 4 a day) that labor income 

becomes the most important contributor to poverty reduction. Despite the fact that our study 

uses census data and different poverty lines, and is therefore not strictly comparable, our results 

for Brazil are in line with this evidence.32 In addition, within the state of Amazonas, we find a 

clear distinctive pattern, with a much greater relative importance of labor income in the 

municipality of Manaus than in the RAM (and than in urban or total Brazil). This result might be, 

at least in part, due to the FTZM’s good economic performance throughout the 2000-2010 

decade. 

 

 

5.3. Comparability issues on contributions to poverty reduction.  

Attempts to clearly capture the FTZM’s causal effects on welfare outcomes would call for a 

counterfactual of the situation without the FTZM, which is not possible. Alternative quasi-

experimental methods that exploit time and cross-section variations in SEZs’ establishment 

across municipalities have been recently implemented to understand the impact of SEZs on some 

economic outcomes (for example in China by Wang, 2013). Unfortunately, in Brazil, the FTZM 

is a rather unique and evolving experience (for example, as already mentioned, the FTZM is the 

only Brazilian FTZ engaged in production operations in the 2000s), which makes such methods 

inapplicable. The synthetic control approach, which provides a way to address the problem of 

having only one single observation unit being treated, is often cited as an alternative evaluation 

technique. However, this method is not a panacea despite its many advantages. For example, it 

requires various years of comparable pre-intervention data for treated and control units. 

Moreover, the method fails to create suitable synthetic counterfactual matches in the pre-

treatment period in the absence of a large subset of units in the population looking a priori 

‘similar’ to the treated unit (and Manaus can be considered a singular case in Brazil). Facing such 

limitations, we have nevertheless tried to provide a framework for comparison by running our 

statistical micro-decomposition methods on the rest of Brazilian municipalities. To the initial year 

                                                           
32 On inequality, Azevedo et al. (2013b) show that the contributions of labor income and non-labor income to the 
Gini coefficient downturn come to 45% and 46% respectively. Barros et al. (2010) find that decreases in inequality 
were due to changes in the distribution of non-labor income per adult in 40-50% of cases and to changes in the 
distribution of labor income per adult in 31-46% of cases between 2001 and 2007. Using census data with less 
detailed information on non-labor income sources, we find for Brazil that the role of labor income on inequality 
reduction is even larger, particularly in urban areas.  In the case of Manaus, labor income appears to play a clear 
predominant role, which contrasts again with the major influence of non-labor income in the rest of the state of 
Amazonas. Our inequality decompositions are omitted to save space but available from the authors upon request. 
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5209 municipalities, we have added some additional constraints in order to focus on a subsample 

of municipalities with ex-ante ‘similar’ characteristics in terms of demographics and distributional 

outcomes. In particular, we concentrate on those municipalities that initially are in the same 

Brazilian quartile than Manaus, in terms of share of urban population, mean per capita household 

income, mean number of wealth assets, mean years of schooling and mean number of children in 

the household.33 We have also restricted to those municipalities where the manufacturing sector 

represents more than 10% of the working population. These selection criteria leave us with only 

fifteen other ex-ante ‘similar’ municipal areas, showing how specific the case of Manaus within 

Brazil is.34  

 

<Figures 2a and 2b> 

 

Figures 2a and 2b plot all observed poverty changes during the 2000-2010 decade in these 

municipalities and puts them in perspective with respect to: (i) their growth component in the 

Datt-Ravallion decomposition (2a) and (ii) their labor income component in the demographics 

versus income decomposition (2b). We see that among this subsample of municipalities, Manaus 

has been the one where poverty has diminished the most in percentage points during the 2000-

2010 decade, after Fortaleza (the capital of the state of Céarà in the North East, and one of the 

main touristic destinations in Brazil). In terms of the importance in observed poverty changes of 

the growth component versus redistribution, Manaus is among the three top shares. Though 

Manaus does not have the largest labor income component in our demographics versus income 

components decomposition, it nevertheless figures among the highest (only five municipalities 

seem to have experienced higher labor income shares, but all at lower levels of poverty 

reduction). These results hint once again to the positive influence of the good economic 

performance of the FTZM within the municipality of Manaus on poverty reduction in the past 

decade.35 

 

 

                                                           
33 Note that we are calculating quartiles on all initial 5209 municipalities for each criterion, and not sequentially in 
remaining subsamples, which could artificially diminish sample size. A similar position criterion defined by quintiles 
ended us selecting a sample of even less municipalities.  
34 Among the fifteen municipalities, one corresponds to the state of Céarà (Fortaleza), six to Minas Gerais (Araxa, 
Coronel Fabriziano, Ipatinga, Joao Monvelade, Sao Lorenço and Timoteo), one to Rio de Janeiro (Mendes), six to 
Sao Paulo (Campo Limpo Paulista, Cubatao, Embu-Guaçu, Hortolandia, Itaperica da Serra, and Jandira) and one to 
Mato Grosso (Varzea Grande). 
35 Similar results for inequality decompositions have been estimated where Manaus appears about half way in terms 
of inequality reduction in percentage points. In any case, among the selected municipalities, only five show a larger 
role for labor income in the fall of inequality. 
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6. CONCLUSION 

The recent proliferation and wide range of SEZs in emerging and developing countries show that 

these types of policies are more than just a trade openness instrument. They are part of a broader 

economic development strategy to promote additional investment, scale up technology transfers, 

increase employment and fight regional inequalities, among others. Although SEZs appear to 

have found increasing support among developing nation governments as a means to expand and 

modernize the economy, their economic effectiveness and social repercussions are the subject of 

ongoing debate. 

This article focuses on the case of the Free Trade Zone of Manaus (FTZM) in Brazil to gain a 

better understanding of the impact of SEZs on distributional outcomes. The FTZM is a 

particularly suitable case for an analysis of the influence of a SEZ on poverty due to its location 

in an isolated, poor enclave of the country. The FTZM was designed from the outset as a 

regional development strategy to address the lack of economic buoyancy and harsh living 

conditions in the area. Trade liberalization measures and, more generally, fiscal incentives have 

now made it a dynamic industrial hub - operating as an import processing zone - in the middle of 

the Amazon rainforest.  

 

The 2000-2010 decade was a period of significant, widespread improvements in poverty and 

inequality indicators in Brazil. The state of Amazonas, where the FTZM is located, was no 

exception to this trend. This analysis seeks to identify the possible sets of factors behind the 

reduction in poverty in the Amazonas state, and investigate the role played by the FTZM. In 

order to do so, we use census data to study the municipality of Manaus, where the FTZM is 

established, representing the central economic activity, and also look at the rest of the state of 

Amazonas for potential spillover effects. 

 

In the 2000-2010 decade, income growth was the most important factor behind observed poverty 

changes in Amazonas state (not solely in the municipal area of Manaus). The role of 

redistribution, although very similar in importance to the growth component in Brazil, seems to 

have always counted less in Manaus and especially in the rest of the state of Amazonas (RAM). 

Among the poverty  reduction drivers, our second micro-decomposition exercise finds that labor 

income plays a major role in Manaus (whereas the contribution of non-labor income is far more 

important in the RAM). Comparison with a priori ‘similar’ municipalities, at least with respect to 

a short list of distributional and demographic criteria, corroborates the relative success in terms 
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of poverty reduction observed in Manaus as well as the essential role played by income growth, 

and labor income specifically. We believe our results illustrate both the benefits and limitations of 

the FTZM’s good economic performance over the last decade. 

 

Labor market buoyancy in the municipality of Manaus is closely linked with the FTZM’s success 

driving direct and indirect job creations. Not only did the share of employed adults in households 

grow, but the income gains perceived by the workers also rose while the number of hours 

worked fell, evidencing an improvement in job quality. Our micro-decomposition approaches 

find that these labor market developments contributed significantly to poverty reduction in the 

state capital. And robustness tests show that these results could not be attributed to alternative 

explanations, such as, for example the slightly larger presence of public administration and 

defense jobs in Manaus.36 

 

In the RAM, where poverty and inequality levels were still high in 2010 and considerably higher 

than in Manaus, the much lower incidence of the labor income component points to problems of 

weak “employability” among the poor (as already mentioned, migration across municipalities in 

Amazonas state and also to other states is particularly low in this region). The spillover effects of 

the FTZM in the state might be said to be still limited. However, without the FTZM, the 

situation would probably have been worse, not only in terms of social outcomes, but also 

possibly from an ecological point of view. For example, in a household-level interview study of 

Ecuadorian Amazon migrant farmers in 1990, Murphy et al. (1997) already discuss how economic 

development in small urban areas in the Amazon Rainforest Frontier could increase employment 

opportunities (in local government, retail sales, services and ecotourism) and how increasing such 

opportunities could alleviate pressure to keep clearing the forest. More recently, comparisons of 

deforestation and predatory vegetal extraction rates with other Amazonian states in Brazil rate 

the state of Amazonas among the lowest ranks. This result is often put forward as an indicator of 

the FTZM’s positive environmental impact since the FTZM’s attractiveness and buoyancy have 

concentrated people and economic activity in the capital city of Manaus (see Rivas et al. 2012). In 

addition to ecological arguments, the creation of the FTZM is also regarded as a successful 

regional development strategy, contributing to the spatial decentralization of Brazilian industrial 

activities.37 

                                                           
36 All conclusions remain the same when we exclude this category of workers. See footnote 28.  
37 In Brazil, federal and state governments and municipalities have implemented measures in past decades to attract 
investments and firms to regions less developed than the main urban coastal areas. The FTZM is seen as successful 
from this point of view (see Saboia and Kubrusly, 2015). Naturally, the FTZM’s special regime has a cost, and the 
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In the RAM, it is also rather bothersome to find that non-labor income appears to contribute less 

to poverty reduction than in Brazil as a whole. We interpret this result as probable evidence of 

social transfer targeting problems in remote areas of the state. Recommendations to improve 

social outcomes in poorer areas of the Amazon region could include the need for training 

programs for the poor to improve their “employability” and better targeting of social policies in 

the area. 

 

The work in this paper suggests a number of extensions. Up to now, we have focused on the 

total population, to better capture evolutions of income distribution measures such as monthly 

household per capita income poverty. Though beyond the scope of this paper, a detailed analysis 

focusing only on workers and sectors from the FTZM, is our natural step forward to better 

understand if changes in the wage distribution of the FTZM workers are attributable to changes 

in their characteristics, changes in their returns to skills, or other factors.  

  

                                                                                                                                                                                     
recent extension of fiscal incentives through to 2073 may suggest that the federal government does not believe the 
region is ready for autonomous development. 
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Figure 1. Manufacturing Production and Employment in Brazil, Amazonas, São Paulo 
and the FTZM (Index: Base 2000 = 100) 

1a. Production        1b. Employment 

  
Note: Manufacturing production is measured by the value of gross manufacturing output for Amazonas, Brazil and 
São Paulo (PIA/IBGE) and sales for the FTZM (SUFRAMA).  
Source: Authors' calculations based on various sources (PIA/IBGE and SUFRAMA). 
 
 
 

Figure 2. Comparing Manaus poverty reduction to ‘similar’ municipalities 
2a. Contribution of growth component   2b. Contribution of Labor Income component 

                 
Note: In Figure 2a, results are obtained using a Shapley-Shorrocks estimate of the Datt-Ravallion (1992) 
decomposition on growth and redistribution components (see Azevedo et al., 2012b). In Figure 2b, results 
are obtained based on Azevedo et al., (2012a) Shapley-value estimate of the contributions that changes in 
demographics, employment, labor and non-labor income sources may have made to observed poverty 
changes. Poverty is here measured using the headcount index. 
Source: Authors’ calculations from 2000 and 2010 Brazilian Census microdata. 
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Table 1. Poverty and Inequality Levels 

  Manaus   
Amazonas 
excluding 
Manaus 

  
Urban 
Brazil 

   Brazil 

  2000 2010   2000 2010   2000 2010   2000 2010 

Poverty (R$ 140 threshold):                       

Headcount ratio  32.0 18.1 
 

74.4 53.9 
 

24.3 13.0 
 

30.9 17.6 

Poverty gap index  16.4 10.5 
 

46.4 33.5 
 

12.1 6.9 
 

16.4 9.7 
Extreme poverty (R$ 70 
threshold): 

            

   

    

Headcount ratio  14.8 9.4 
 

48.3 33.5 
 

10.9 6.4 
 

15.5 9.3 

Poverty gap index  9.3 7.6 
 

29.6 23.0 
 

6.3 4.5 
 

9.0 6.3 

Inequality:                       

Gini index  0.64 0.61 
 

0.66 0.64 
 

0.63 0.59 
 

0.65 0.60 

Theil index  0.87 0.82 
 

1.06 0.92 
 

0.84 0.76 
 

0.90 0.80 
                        
Mean monthly hh per capita 
income  501 693 

 
150 240 

 
640 848 

 
555 759 

Mean hourly wages 7.2 10.0   4.2 5.5   7.4 9.1   6.8 8.5 

Note: Mean hourly wages are calculated for workers between 15 and 65 years old declaring a monthly 
labor income from their main job. Manaus refers to the municipality of Manaus; Amazonas excluding 
Manaus corresponds to the rest of the state of Amazonas (RAM), where the municipality of Manaus has 
been excluded. 
Source: Authors’ calculations from 2000 and 2010 Brazilian Census microdata. 
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Table 2. Contribution of Growth and Redistribution to Poverty Reduction, 2000-2010. 

  

Manaus 
Amazonas 
excluding 
Manaus 

Urban Brazil Brazil 

Using the R$ 140 poverty line         

Headcount ratio %         

2000 32.0 74.4 24.3 30.9 

2010 18.1 53.9 13.0 17.6 

Total change -13.8 -20.5 -11.3 -13.3 

Growth -8.6 -17.4 -6.1 -7.2 

Redistribution -5.2 -3.2 -5.3 -6.1 

Poverty gap index %         

2000 16.4 46.4 12.1 16.4 

2010 10.5 33.5 6.9 9.7 

Total change -5.9 -12.9 -5.1 -6.6 

Growth -3.7 -11.7 -2.6 -3.6 

Redistribution -2.2 -1.2 -2.6 -3.1 

Using the R$ 70 poverty line 
    Headcount ratio %         

2000 14.8 48.3 10.9 15.5 

2010 9.4 33.5 6.4 9.3 

Total change -5.4 -14.8 -4.5 -6.2 

Growth -3.0 -13.8 -2.2 -3.1 

Redistribution -2.3 -1.0 -2.3 -3.1 

Poverty gap index %         

2000 9.3 29.6 6.3 9.0 

2010 7.6 23.0 4.5 6.3 

Total change -1.8 -6.6 -1.7 -2.7 

Growth -1.1 -6.7 -0.9 -1.4 

Redistribution -0.7 0.1 -0.9 -1.2 

Note: Results are obtained using a Shapley-Shorrocks estimate of the Datt-Ravallion (1992) 
decomposition on growth and redistribution components (see Azevedo et al., 2012b). Manaus refers to 
the municipality of Manaus; Amazonas excluding Manaus corresponds to the rest of the state of 
Amazonas (RAM) from which the municipality of Manaus has been excluded. 
Source: Authors’ calculations from 2000 and 2010 Brazilian Census microdata. 
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Table 3. Contribution of Demographics and Income Components to Poverty Reduction, 2000-2010 

  Manaus   
Amazonas excluding 

Manaus 
  Urban Brazil   Brazil 

  
Headcount 

% 
Poverty 
gap % 

  
Headcount 

% 
Poverty 
gap % 

  
Headcount 

% 
Poverty 
gap % 

  
Headcount 

% 
Poverty 
gap % 

Poverty line threshold at R$ 140 

           2000 32.0 16.4 
 

74.4 46.4 
 

24.3 12.1 
 

30.9 16.4 

2010 18.1 10.5 
 

53.9 33.5 
 

13.0 6.9 
 

17.6 9.7 

Total change -13.8 -5.9 
 

-20.5 -12.9 
 

-11.3 -5.1 
 

-13.3 -6.6 
  

           Share of adults per household 14.6 10.8 
 

21.0 19.4 
 

14.4 10.1 
 

15.9 13.6 

Share of occupied adults per household 15.9 5.4 
 

21.7 12.2 
 

13.9 3.2 
 

13.6 3.0 

Labor income 43.6 42.9 
 

25.8 14.3 
 

34.8 28.6 
 

31.6 22.0 

Non-labor income 25.9 40.9 
 

31.4 54.2 
 

36.9 58.1 
 

38.9 61.5 

Total change 100.0 100.0   100.0 100.0   100.0 100.0   100.0 100.0 

Poverty line threshold at R$ 70   

          2000 14.8 9.3 
 

48.3 29.6 
 

10.9 6.3 
 

15.5 9.0 

2010 9.4 7.6 
 

33.5 23.0 
 

6.4 4.5 
 

9.3 6.3 

Total change -5.4 -1.8 
 

-14.8 -6.6 
 

-4.5 -1.7 
 

-6.2 -2.7 
  

           Share of adults per household 8.5 1.9 
 

21.3 16.5 
 

9.2 1.7 
 

13.9 10.3 

Share of occupied adults per household 1.7 -27.3 
 

15.5 -8.7 
 

0.6 -26.6 
 

2.8 -23.3 

Labor income 49.6 19.6 
 

17.8 -14.0 
 

29.1 -7.1 
 

22.3 -15.3 

Non-labor income 40.2 105.8 
 

45.4 106.3 
 

61.1 132.0 
 

61.0 128.4 

Total change 100.0 100.0   100.0 100.0   100.0 100.0   100.0 100.0 

Note: Results are obtained based on Azevedo et al., (2012a) Shapley-value estimate of the contributions that changes in demographics, employment, labor and non-
labor income sources may have made to observed poverty and inequality changes. Manaus refers to the municipality of Manaus; Amazonas excluding Manaus 
corresponds to the rest of the state of Amazonas (RAM) from which the municipality of Manaus has been excluded. 
Source: Authors’ calculations from 2000 and 2010 Brazilian Census microdata.
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Table A1. Characteristics of Total Population 

  

Manaus   
Amazonas 

excluding Manaus 
  Urban Brazil    Brazil 

  2000 2010   2000 2010   2000 2010   2000 2010 

                        

Total population sample (millions) 1.33 1.59   1.22 1.56   122.50 148.40   151.50 176.90 
                        

Urban (% of total) 99.4% 99.5% 
 

51.2% 57.8% 
 

100.0% 100.0% 
 

80.8% 83.9% 

Men (% of total) 48.5% 48.0% 
 

51.2% 51.3% 
 

48.1% 47.6% 
 

48.9% 48.3% 

Self-declared White/Asian (% of total) 32.3% 27.1% 
 

17.1% 16.1% 
 

55.7% 50.4% 
 

53.4% 48.2% 

Average years of schooling 5.2 6.2 
 

2.5 3.8 
 

5.2 6.2 
 

4.7 5.8 

Average age 24.4 27.2 
 

20.9 23.4 
 

28.7 31.7 
 

28.2 31.4 

Average hh size 5.4 5.0 
 

7.3 6.5 
 

4.6 4.1 
 

4.7 4.2 

Average number of children in hh 2.0 1.6 
 

3.5 2.8 
 

1.5 1.1 
 

1.7 1.2 

            Always resident in municipality (% of total) 63.2% 65.8% 
 

83.0% 79.8% 
 

57.2% 56.7% 
 

60.1% 59.0% 

Always resident in state (% of total) 73.1% 83.4% 
 

93.1% 95.0% 
 

72.0% 82.0% 
 

74.5% 83.4% 

Employed (% of working-age population) 49.1% 54.8% 
 

34.3% 38.5% 
 

54.2% 60.2% 
 

52.1% 57.8% 

Note: The employed correspond in our analysis to the persons between 15 and 65 years old declaring a monthly labor income from their main job.  
Source: Authors’ calculations from 2000 and 2010 Brazilian Census microdata. 
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Table A2. Descriptive Statistics on several decomposition factors, 2000-2010. 

  
Manaus   

Amazonas 
excluding Manaus 

  Urban Brazil    Brazil 

  2000 2010   2000 2010   2000 2010   2000 2010 

Total population:                       

Mean monthly household per capita income  501 693   150 240 
 

640 848   555 759 

Mean hourly wage 7.2 10.0   4.2 5.5 
 

7.4 9.1   6.8 8.5 

Number of hours worked 45.5 39.5   40.7 36.4 
 

43.7 40.2   43.3 39.7 

Share of adults per household 0.66 0.70   0.54 0.60 
 

0.71 0.76   0.70 0.75 

Share of occupied adults per household 0.48 0.53   0.34 0.38 
 

0.52 0.57   0.50 0.55 

Population under poverty line threshold at R$ 140:                       

Number of hours worked 47.4 37.0   39.6 34.2 
 

43.5 36.6   41.5 34.6 

Share of adults per household 0.55 0.59   0.50 0.54 
 

0.58 0.61   0.57 0.61 

Share of occupied adults per household 0.31 0.21   0.28 0.23 
 

0.34 0.26   0.34 0.26 

Population under poverty line threshold at R$7 0:                       

Number of hours worked 46.4 30.6   38.6 33.2 
 

41.5 32.9   39.3 32.1 

Share of adults per household 0.53 0.64   0.47 0.53 
 

0.56 0.65   0.54 0.63 

Share of occupied adults per household 0.18 0.06   0.21 0.12   0.23 0.11   0.25 0.13 

Note: Based on Azevedo et al., (2012a) decomposition factors of observed poverty changes. Manaus refers to the municipality of Manaus; Amazonas excluding 
Manaus corresponds to the rest of the state of Amazonas (RAM) from which the municipality of Manaus has been excluded. 
Source: Authors’ calculations from 2000 and 2010 Brazilian Census microdata. 
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