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SEZS AND POVERTY REDUCTION: EVIDENCE FROM ANDHRAPRADESH, 

INDIA 

                                                               Aradhna Aggarwal 

                                                                   Ari Kokko  

 

 

1. INTRODUCTION 

Special economic zones (SEZs) have been a notable feature of India’s growth policies since 

1965 when the country set up its first export processing zone (EPZ) in Kandla in the state of 

Gujarat. During the following 40 years when the original EPZ scheme was in force, India set 

up 7 EPZs in different parts of the country. In 2005, the government enacted a SEZ Act  

replacing the EPZ scheme by a new SEZ regime. The SEZs have been conceptualised as mega 

industrial clusters and townships involving significant private investment, and are vastly 

different from their predecessors, the EPZs, which were developed as small industrial estates 

by the central government. The enactment of the SEZ Act 2005 marked the beginning of a 

comprehensive effort to promote industrialisation and growth through private investment with 

SEZs expected to play a central role in the process. However, the policy soon came under heavy 

criticism in academic and political circles over its design and potential impacts (Aggarwal, 

2006; Lakshmanan, 2009). A prominent issue among the wide range of concerns raised in the 

debate is land acquisition for the development of the SEZs  and the consequent adverse effects 

on the livelihood of displaced farmers and non-farmers  (see e.g. Anwar and Carmody, 2016; 

Banerjee- Guha, 2008; Jenkins et al., 2015; Levien, 2011; Sampat, 2010; Sarma, 2007). Many 

argue that SEZs may exacerbate rural poverty and the already existing  rural-urban divide in 

India by destroying rural employment without creating many alternative job opportunities for 

the bulk of the displaced unskilled rural workforce as most SEZs are located in the peripheries 

of urban centers and draw on them for industrial labour (Kennedy 2013; Levien 2012; Rawat 

et al 2011). Yet, there is surprisingly little systematic evaluation of the effects of SEZs to 

inform the debate and guide policymakers. Most existing studies are based on anecdotal 
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evidence or are exploratory in nature. The present study breaks new ground by using household 

consumption expenditure data for systematically evaluating the impact of SEZs on poverty, 

both rural and urban. In addition to estimating the effects of the SEZs on poverty, we explore 

some of the possible mechanisms generating these effects. The study focuses on the regions of 

Andhra Pradesh and Telangana in India between 2001 and 2012. During the study period, these 

regions jointly made up the erstwhile state of Andhra Pradesh. In 2014, the state was bifurcated 

into two separate states along regional lines. Pre-2014 Andhra Pradesh was host to the largest 

number of SEZs in India and hence provides an excellent setting for the analysis.  

Following the standard practice in the literature, we use per capita household expenditure, a 

household welfare measure, to model the household poverty status (Akerele and Adewuyi, 

2011; Datt and Jolliffe. 2005; Mukherjee and Benson, 2003 among others). An alternative 

approach of measuring household poverty status would be to estimate the probability of a 

household being poor, i.e. fall below some specified poverty line (Ravallion, 1995; Vu and 

Baulch, 2011). The two measures are highly correlated and are not expected to yield different 

results because any increase in expenditure should lower the probability of falling into 

poverty (Kabubo-Mariara, 2002). An advantage of the expenditure measure that we use for 

the present analysis is that it does not require information about the poverty line, which can 

be rather arbitrary.  Our empirical analysis is largely based on a difference-in-difference 

(DiD) estimation method, which is used in the context of a pooled cross-sectional dataset 

based on annual National Sample Surveys (NSS) of household consumption at the district 

level (an administrative division of an Indian state) over the period 2001–2012 in Andhra 

Pradesh. Ideally, we would have liked to analyse the poverty effects of the  SEZs using 

household data at the village/municipal level (the lowest administrative unit), since it is 

possible that effects vary with the distance from the SEZ. Yet, even in the absence of such 

data, we are able to show that the district-level assessment yields valuable information for 
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policymakers and is a considerable step forward in understanding the poverty effects of the 

SEZs in the Indian context. Our reliance on the district level data is further bolstered by our 

observation that the districts hosting a large number of SEZs are clustered together and form 

a ‘whole’ within which benefits flow forward and backwards and are likely to exclude the 

neighbouring districts from agglomeration benefits. The analysis reveals that the location of a 

SEZ within a district matters. However, the poverty effects of the SEZs varied over time and 

across rural and urban areas. Districts with multiple and/ or larger SEZs experienced more 

pronounced effects than those with one or only a few small SEZs.  

This study is valuable from three perspectives. First, from an academic perspective, this is one 

of the earliest empirical studies on the impact of SEZs on poverty reduction that uses household 

data. As far as we know, Picarelli (2016) is the only mainstream journal article that has made 

use of the household data to assess the consumption effects of SEZs, but with a focus on income 

distribution in Nicaragua. Second, the study is relevant from the perspective of the growing 

need for evidence-based policymaking for sustainable development around the world. Since 

poverty reduction has been accorded the highest priority within the Sustainable Development 

Agenda of the United Nation (UN website, https://sdgs.un.org/goals), the present study’s 

findings on the effectiveness of the SEZ-based industrial development strategy for poverty 

reduction have much to offer to debates on SEZs. Finally, with its focus on India, where the 

enactment triggered a critical nationwide debate over large-scale land acquisitions for 

establishing the SEZs, the study provides the first systematic evaluation to inform the debate 

and is potentially valuable to guide policymakers in many other emerging countries that have 

been facing similar challenges.  

The following analysis is structured into six sections. Section 2 discusses the main channels 

through which the SEZs can, in theory, influence poverty and reviews the existing empirical 

literature on the issue. Section 3 describes the choice of Andhra Pradesh for the study. Section 
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4 presents the economic modelling and estimation techniques. Section 5 describes the data. 

Section 6 presents and discusses the empirical results. Section 7 concludes the analysis.  

2. SEZ - POVERTY REDUCTION CHANNELS 

Theoretical Literature  

Extant literature identifies three main channels through which the SEZs may affect human 

poverty: the employment effect, the skill formation effect, and the technology transfer effect.  

The employment effect: The SEZs are expected to contribute to the welfare of the poor by 

providing new employment opportunities in general, and new employment for female 

workers in particular. The underlying assumption is that the SEZs can attract private 

investment that might otherwise not have been realised in that region– the SEZ investment is 

in addition to aggregate investment (Aggarwal, 2010). In low-income countries where much 

of the SEZ investment is directed to garments, electronics, and other industries, the bulk of 

new employment is in simple labour-intensive assembly operations requiring semi-skilled 

labour (Cirera and Lakshman., 2017). Over time, as the SEZs grow there is a shift towards 

higher value-added activities, which would create demand for skilled labour as well. After the 

initial round of the SEZ investment, it is expected that new employment opportunities will be 

created as a result of the increased demand for inputs, the creation of new infrastructure, 

ancillary activities, and standard demand multipliers. It is expected that the new jobs created 

by the SEZs improve standards of living and facilitate poverty reduction by generating 

additional incomes.  

The skill formation effect: The SEZs essentially target companies that belong to global 

production networks and compete in global markets where global standards, low-cost 

competition, and advances in technology pose critical challenges for competitiveness and 

productivity. This competitive environment stimulates learning and innovation within the 

SEZs, which equips the host country’s labour force with skills through on-the-job training 
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and ‘learning by doing’ (Kusago and Tzannatos, 1998). Even where SEZs are dominated by 

labour-intensive assembly-type jobs, they can contribute to the development of a skill base by 

introducing workers to industrial discipline, punctuality, quality control and meeting 

deadlines (Feng, 2006; Raafat et al., 1992). Improved skills, industrial discipline and 

productivity, in turn, increase poor unskilled workers’ welfare by increasing the range of job 

opportunities available to them and their income-earning capacity.  

Skill formation is not limited to companies located inside the SEZ. The movement of labour 

from zones to non-zone sectors may result in skill spillovers into the rest of the economy 

(Aggarwal, 2007). Further, the direct/indirect transactions between the SEZ firms, on the one 

hand, and non-SEZ suppliers, on the other can lead to spillovers of the SEZ knowledge and 

contribute to skill upgrading of firms in the wider economy. It is also possible that demand 

for new skills in the zones contributes to the upgrading of the local education and training 

system as it adapts to cater to the needs of zone investors (Aggarwal, 2012). Improved skills, 

in turn, raise workers’ productivity and earnings not only within the SEZs but also outside 

them (see Wang, 2013; Lu et al, 2019 for China). 

The technology transfer effect: The favourable investment regulations in the SEZs, together 

with the availability of physical infrastructure and low- cost labour, help zones to attract 

foreign MNCs. Some of the technologies of these foreign firms – interpreted broadly to 

include pure production technology as well as skills related to management, organization, 

marketing, sourcing of inputs, exports, and others – are  expected to spill over to domestic 

firms in the  SEZs and the surrounding local economy through various channels such as 

copying, reverse engineering, and the movement of workers and managers between foreign 

and domestic companies (Blomström & Kokko, 1998). The transmission of advanced 

technologies may enable firms in the regional economy surrounding the SEZs to master 

production, distribution, and marketing skills crucial for enhancing international 
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competitiveness and move to higher local value-added and, hence, higher levels of income 

(Heron, 2004). The linkages between the SEZs and human development are summarised in 

Figure 1 

INSERT FIGURE 1 HERE 

Empirical literature  

Although the establishment of the SEZs creates a potential for poverty reduction through 

employment creation and knowledge diffusion, it is unclear to what extent these potentially 

favourable effects are actually realised. SEZs have been under intense scrutiny for their social 

impacts but empirical evidence remains inconclusive (see, Aggarwal, 2012; Cirera and 

Lakshman 2017; Gibbon et al, 2008; Milberg and Amengual, 2008; UNCTAD, 2015 for 

surveys). This could be because several factors may obstruct or weaken the potential poverty-

reducing effects of the SEZs.  

SEZs – employment creation – poverty reduction: . Many contributions present evidence that 

the SEZs are significant sources of new employment (Cirera et al., 2014; Farole, 2011; FIAS, 

2008; Gibbon et al., 2008; ILO, 2017; Milberg and Amengual, 2008). However, many others 

question the ‘additionality of economic activity and employment‘ in SEZs, arguing instead 

that the SEZ-related incentives may encourage the relocation of existing production units 

rather than promoting new businesses. They assert that the redistribution of economic activity 

from non-SEZ areas to SEZ areas creates little incremental employment. While reviewing the 

employment effects of SEZs in developing countries, both ILO (2017) and Cirera and 

Lakshman (2017) emphasise that although the share of total wage employment generated by 

SEZs is substantial, it is difficult to assess the net effect of SEZs on job creation.  In the 

Indian context, 240 operational SEZs had created 2 million jobs as of 31 December 2019, 

(GOI, 2019). However, questions remain over how much of this job growth is attributable to 
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SEZs considering that the observed gains in employment might be offset by losses in the 

wider economy through resource relocations (Ravi 2018). Aggarwal (2007, 2012) find little 

evidence of relocation of resources for India. However, the question is far from being settled. 

The employment effects are further complicated by a large-scale destruction of employment 

in rural areas in connection with the acquisition of land for SEZ development. While a large 

body of literature has emerged on land acquisition, its effects on employment and poverty are 

yet to be evaluated.  

The assumption that the SEZ employment enhances human well-being is also often challenged. 

It is generally claimed that to attract export-oriented investment, which is sensitive, in 

particular to labour cost, labour discipline, and labour flexibility, the governments of host 

countries weaken labour standards which promotes labour exploitation and may deplete human 

welfare. The literature is replete with country-specific studies on labour standards and working 

conditions in the SEZs. These studies are mostly inconclusive even for the same country 

(Aggarwal, 2007; Cirera and Lakshman, 2017; ILO, 2017). India is no exception (Aggarwal, 

2007; Dewan, 2001; Majumdar, 2001; PRIA, 2000; Sen and Dasgupta, 2009). In their review 

of this literature, Gibbon et al. (2008: 36) conclude that: ‘While the activist literature often 

indicates that EPZ working conditions are worse than average, periodic surveys carried out by 

the ILO do not entirely agree’. However, a recent UNCTAD survey of 100 SEZs suggests that 

most of the SEZs are not always promoting sustainable social features (UNCTAD, 2015).   

SEZs – skill formation – poverty reduction: Critics argue that the positive effects of education 

and skill formation in the SEZs are limited. Since zone industries typically use simple, low-

cost technologies and require a low-skilled workforce (de Armas and Jallab, 2002; Heron, 

2004, among many others), workers are likely to remain trapped in low-skill jobs. Further, the 

training provided in the SEZs is claimed to be mostly task-specific, of short duration, and 
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focused on assembly-type activities with little potential for career advancement outside the 

SEZs (Abeywardene et al.,1994; Kusago and Tzannatos,1998; Sivalingam 1994). According 

to Milberg and Amengual (2008), the skill formation effects of the zones have been neither 

significant across the board nor widespread. Madani (1999), however, observes that successful 

human capital formation within the SEZs depends on the sophistication of the economic 

activities they attract.  

SEZs – technology transfer – poverty reduction: There are few studies that focus directly on 

technology diffusion from the  SEZs, but the general picture seems to be that the diffusion of 

foreign technology is more efficient when the zones are able to attract large amounts of FDI, 

generate continuous technology transfers, and/or forge backward linkages with the rest of the 

economy (Giroud, 2007; Havranek and Irsova, 2011; Javorcik, 2004; Madani, 1999). These 

features, in turn, depend on the characteristics of the local business environment, the level of 

development, and the capacity of local firms to absorb foreign knowledge and learn through 

the various linkages with foreign MNCs (Girma, 2005; Kokko, 1994;  Marcin, 2008). 

Evidence from India suggests that the role of SEZs in human capital formation and 

technology upgrading has been rather limited (Aggarwal, 2007, 2012). However, SEZs have 

been instrumental in introducing and promoting two of the largest export industries in India: 

gems and jewellery and information technology (Aggarwal, 2006).  

In general, the SEZs’ contribution can be expected to vary across countries, within countries 

across zones, and more specifically, over time.  At different stages of development different 

channels may dominate the poverty-reducing effects of SEZs (Aggarwal 2007). In the initial 

stages of economic development, when zones are dominated by assembly-type, low-skill, 

labour-intensive production, the most important contribution that the zones make is 

employing low-skilled workers and those at the lower end of the income distribution. As the 
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economy develops, the SEZs enter the second phase, and the skill component increases: 

production processes become more sophisticated, and investment in skill formation is needed 

to operate more advanced technologies. If the zones upgrade further, and third-generation 

firms emerge using highly complex skills and technology-intensive operations, they may 

become important contributors to poverty reduction through technology generation, transfers 

and technological spill-overs. 

The SEZs and poverty reduction in India: The current debate and research questions 

India’s SEZs are widely diversified with labour-intensive, first-generation firms (in the 

textile, food,  and leather industries ) coexisting with skill-intensive second-generation firms 

(in the gems and jewellery, software, and engineering industries) and technology-intensive 

third-generation firms (in the drug, biotech, and renewable energy industries) (Table 1). 

Hence, it is reasonable to expect a positive impact on household welfare via employment, 

skill formation as well as technological effects. However, most SEZs emerged post-2005 and 

are in the early stages of their establishment. It is likely that insufficient time has elapsed for 

skill development to occur, and we believe that the poverty impacts of the SEZs are, 

therefore, primarily determined by their effects on employment. We expect the zones to have 

generated direct and indirect demand for skilled labour through their regular operations. In 

addition, several SEZs were still in the construction phase during the period under study 

(2001-2012). These SEZs use the services of the local construction industry, which is a major 

source of employment for unskilled or low-skilled labour.  As of 31 March 2012, 389 SEZs 

were notified under the 2005 Act, out of which 277 reported investment in construction 

activity. Of these, 124 SEZs did not have a single tenant yet. Since many zones were still at 

an early stage of development, we expect them to generate unskilled employment as well 
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INSERT TABLE 1 HERE 

 

However, the large-scale land acquisitions have complicated the SEZ-induced employment 

effects in India. Since large land pockets are rarely available in urban areas, the SEZs are 

typically set up in rural areas near cities. These locations involve the acquisition of agricultural 

land, which can affect the livelihood of farmers, as well as the living conditions of rural non-

farmers, such as local weavers, shepherds, washermen, and several other groups that depend 

on natural and common property resources. In India, where 70 per cent of the population still 

lives in rural areas and relies on agriculture, the creation of the SEZs can have a non-trivial 

effect on the employment and livelihood of the families that are displaced to make room for 

zone construction. Displaced population groups are likely to face the challenges of deprivation 

and joblessness resulting from the loss of agricultural land, the destruction of village 

infrastructure such as wells, bore wells and cattle sheds, and the loss of livestock and such 

common property resources as grazing grounds (Levien, 2012). To moderate these adverse 

effects, the government arranges compensation packages, including a promised SEZ job to at 

least one person in each displaced family. The issues of land acquisition, employability of 

displaced persons in SEZs, the adequacy of compensation, the mode of payment and its 

implementation have, however, always been plagued by controversies. The net poverty effects 

through the employment channel would, therefore, depend on the  complex interplay among 

factors such as the net increase in economic activity generated by the establishment of the 

SEZs, the employability of displaced population groups, the size of the displaced population, 

the volume of employment losses caused by land acquisitions, and the compensation packages. 

Because of this complexity, we have chosen not to propose any specific hypothesis regarding 

the measurable outcomes. Instead, we adopt an exploratory approach and use empirical tools 

to address three research questions: First, have the SEZs had significant effects on poverty? 



 11 

Second, has the establishment of the SEZs contributed to the aggravation of rural poverty and 

the rural-urban divide? Third, are the SEZ-induced poverty effects underpinned by 

employment effects in the rural and urban areas? 

3. SEZs IN ANDHRA PRADESH 

In India, the establishment of the SEZs moves through three stages of administrative 

approvals: in- principle approval, final approval and notification. The SEZ developer – the 

individual or entity that gets the approval from the central government to develop an SEZ, 

can begin authorised operations only after the SEZ is notified. A notification is issued when 

the possession, contiguity, and irrevocable land rights are verified by the state. But the 

notified SEZs do not necessarily become operational. A SEZ is called operational when at 

least one tenant starts to export. As of 1 December 2017, there were 356 notified zones in 

India, out of which, 204 were operational. Most of them were concentrated in a few of India’s 

29 states (Aggarwal, 2012; Mukhopadhyay, 2009). Until June 2014 when it was split in two, 

Andhra Pradesh, was the leading SEZ state, with 20 per cent of the notified and 23 per cent 

of the operational zones. These SEZs were reported to have generated 165,161 direct and 

indirect jobs in the state (APGOV, 2013: 5). Data from 2017 reveal that the pre-2014 Andhra 

Pradesh maintains its top rank, with its share of notified and operational zones further 

increasing to 23 and 24 per cent, respectively.  

Pre-2014, Andhra Pradesh had 23 districts, which are our locations of interest. Hyderabad, 

the smallest district in the state, falls within the geographical boundaries of Sri Ranga Reddy 

district, which in turn falls under the purview of the Greater Hyderabad Municipal 

Corporation. Therefore, we aggregate these two districts for the present analysis. Out of the 

22 districts in our analysis, 14 districts had their own notified SEZs. Of the 14, four districts 

host multiple SEZs and account for 90 per cent of the area under SEZ management in the 

state. Figure 2 exhibits the inter-district distribution of the 78 SEZs notified by 2012. Based 
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on this distribution, we decided to classify Andhra Pradesh’s districts into three broad groups: 

SEZ-major, SEZ-minor and SEZ-neutral districts.  

 SEZ-major districts: Districts with multiple and/or large SEZs (greater than the 

average SEZ size of 2 sq. km in 2012): Vishakhapatnam with 8 SEZs spread over 30 

sq. km, Sri Ranga Reddy 47 SEZs, 18 sq. km, East Godavari 3 SEZs, 20.4 sq.km, and 

Nelluru1 6 SEZs, 23 sq.km. Each of these SEZs is depicted by a large dot in Figure 2. 

 SEZ-minor districts: Districts with one to three small SEZs: Chittoor 1 SEZ, 0.12 sq. 

km, Krishna 1: 0.10, Prakasham 1; 1.1, Kadapa 1; 0.31, Srikakulam 1; 1.1, Medak 3; 

0.65, Mehabubnagar 1; 1, Ananthpuram 2; 3.8, West Godavari 1; 1.1 and Warangal 2; 

0.24. These are shown in Figure 2 by small dots. 

  SEZ-neutral districts: The remaining eight districts have no SEZ. 

INSERT FIGURE 2 

Figure 2 shows that the SEZs are clustered into three hubs: North East (Visakhapatnam, East 

Godavari, West Godavari, Srikakulam and Krishna), South East (Nelluru, Chittoor, 

Parakasham, Kadapa) and North West (Sri Rangareddy, Medak, Mehabubnagar and 

Warangal). The North East and South East clusters are located in coastal areas and host some 

of the largest manufacturing SEZs in the country. In contrast, the North West cluster 

comprises several small and mainly service-oriented SEZs. This type of SEZ clustering is 

likely to reinforce agglomeration spillovers within the SEZ districts, providing a good 

background for impact evaluation at the district level, as discussed above.  

4. METHODOLOGY  

To address the research questions we have generated three sets of regression estimates which 

capture, (i)  the effects of SEZs on poverty; (ii) the effects of SEZs on agricultural holdings; 

                                                 
1 Including Sri city, parts of which reach into neighbouring Chittoor district.  
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and (iii) the effects of SEZs on employment patterns. Each of these effects is estimated 

independently.  

SEZs and poverty effects. 

 Following standard practices in the empirical literature, we employ a multivariate regression 

formulation of the conventional DiD model with several control variables. The conventional 

DiD estimator requires that, in the absence of the treatment, the average outcomes for the 

treated and control groups would have followed parallel paths over time. Our multivariate 

regression formulation fulfils the condition of common trends (see Lechner 2010, for a 

discussion). It addresses another major challenge to the validity of DiD estimates that come 

from the non-random choice of SEZ locations by isolating the effects of the SEZs from those 

generated by other regional variables. The model includes several variables that allow us to 

control for the observable and unobservable regional, household, and time-variant effects when 

we compare household expenditures across districts with and without SEZs. The following two 

variants, with alternative specifications of the DiD estimator, are used for the analysis:  

 

𝑌𝑖𝑑𝑡 = 𝛼0 + 𝛼1𝑆𝐸𝑍𝑑 + 𝛼2𝑇𝑡=2005 + 𝛼3𝑆𝐸𝑍𝑑 ∗ 𝑇𝑑𝑡 + 𝜆𝑋′𝑖𝑑𝑡 + 𝛿𝑍′𝑑𝑡 + 𝑇𝑡 + 𝐷𝑑 + 휀𝑖𝑑𝑡  (1) 

𝑌𝑖𝑑𝑡 = 𝛼0 + 𝛼1𝑆𝐸𝑍𝑑 + 𝛼2𝑇𝑡=2005 + Σ𝑛𝛽𝑛𝑆𝐸𝑍𝑑 ∗ 𝑇𝑑𝑡=𝑛 + 𝜆𝑋′
𝑖𝑑𝑡 + 𝛿𝑍′

𝑑𝑡 + 𝑇𝑡 + 𝐷𝑑 +

휀𝑖𝑑𝑡 (2) 

 

The sub-indices i, d, and t denote household, district and year respectively, while n is the 

number of SEZ years in each district.  

Outcome variable:  Yidt is the outcome variable of interest, i.e., the household welfare measure 

used as the proxy for household poverty status. It captures monthly per capita expenditure of 

household i in district d and year t, adjusted for differences in prices over time using separate 

consumer price indices for urban and rural households, as provided by the Labour Bureau of 
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India. 

Treatment variable: SEZd is our treatment variable. It is equal to one for districts that host at 

least one SEZ, and it captures possible differences between the treatment and control groups 

before the establishment of SEZs. This dummy variable is further broken down into two 

categories: SEZ-major districts and SEZ-minor districts, to assess separately the impact of the 

SEZs in different settings. There are thus three variants of the SEZ dummy: 

 SEZd =1 if a district has at least one SEZ and =0 otherwise. 

 SEZmaj=1 if a district is identified as SEZ-major (as discussed above); =0 otherwise 

 SEZmin =1 if a district is SEZ-minor; =0 otherwise 

DiD estimators: 𝛼3 and Σnβn are the coefficients of interest, representing the  DiD estimators 

in models 1 and 2 respectively, which capture the poverty-reducing effects of the SEZs (or, the 

treatment effect).  

 𝑆𝐸𝑍𝑑 ∗ 𝑇𝑑𝑡 =1 for each year after the announcement of the first SEZ in the district and 

=0 otherwise. Its coefficient 𝛼3 estimates the average (or static) effect of SEZs 

 Σ𝑛𝛽𝑛𝑆𝐸𝑍𝑑 ∗ 𝑇𝑑𝑡=𝑛 captures the annual (or dynamic) effects of SEZs starting from the 

announcement of the first SEZ. It may be important, as it takes into account the 

possibility that some effects of SEZs are likely to be stronger at the early establishment 

stages, while others emerge at later stages. This type of ‘before and after’ analysis is 

ideal for SEZ-minor districts which attract in general only one SEZ. It is difficult to 

handle SEZ-major districts where SEZs continue to multiply over time. However, in 

the erstwhile Andhra Pradesh, the response to the SEZ Act was rather quick, and  most 

SEZs emerged by 2009. This facilitated our dynamic analysis and yielded useful results.  

Control variables: 

 𝑋′𝑖𝑑𝑡is a vector of household characteristics as provided by the NSS surveys. (Tables 

2-3 for variable description) 
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 𝑍′𝑑𝑡 is a vector of district-specific characteristics ( Tables 2-3 for variable description) 

 𝑇𝑡=2005 controls the growth spurt experienced in the post-2005 period  

 Tt : Year -specific dummies  

 Dd : District specific dummies to capture the effects of differences in district-specific 

unobserved characteristics. 

 εidt is the error term.  

All regressions are weighted by the sample weights provided in the surveys to be 

representative of the district, and the results reported are heteroscedasticity-adjusted. The 

levels of significance used are 0.01%, 1% and 5%. 

SEZ and agricultural land holding  

To assess the impact of the SEZs on land holdings, we model land holdings using the same set 

of factors that were used in (2) above with required adjustments (see Table 4 for variable 

description)  

𝐿𝐻𝑖𝑑𝑡 = 𝛼0 + 𝛼1𝑆𝐸𝑍𝑑 + 𝛼2𝑇𝑡=2005 + Σ𝑛𝛽𝑛𝑆𝐸𝑍𝑑 ∗ 𝑇𝑑𝑡=𝑛 + 𝜆𝑋′𝑖𝑑𝑡 + 𝛿𝑍′𝑑𝑡 + 𝑇𝑡 + 𝐷𝑑 + 휀𝑖𝑑𝑡 

(3) 

The dependent variable reflects the land holdings of the households that have a natural ordering 

from 1 to 7, moving from the smallest to the largest category. Therefore, we employ an ordered 

probability technique where negative coefficients indicate that the probability of relatively 

large agricultural landholdings declined in the districts where SEZs were established.  

SEZs-employment linkages  

We analyse the changes in the employment patterns in rural and urban areas in the pre- and 

post-SEZ notification periods in SEZ-implementing (treatment) vs non-implementing (control) 

districts, controlling for other factors, to understand the linkages between the SEZs and 

employment generation. A probit specification is used with DiD estimators.  
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𝐸𝑖𝑑𝑡 = 𝛼0 + 𝛼1𝑆𝐸𝑍𝑑 + 𝛼2𝑇𝑡=2005 + Σ𝑛𝛽𝑛𝑆𝐸𝑍𝑑 ∗ 𝑇𝑑𝑡=𝑛 + 𝜆𝑋′𝑖𝑑𝑡 + 𝛿𝑍′𝑑𝑡 + 𝑇𝑡 + 𝐷𝑑 + 휀𝑖𝑑𝑡 

(4) 

where  Eidtis a binary variable for employment that takes the value 1 if household i belongs to 

one of the six employment groups identified in our data; and is zero otherwise. The 

employment groups are farmers, non-farmers, and rural labour in the rural areas; and self-

employed, employees with formal jobs, and urban labour in the urban areas. The equation is 

estimated for each of the employment categories in rural and urban areas, separately (For a 

description of the variables see Table 4)  

5. DATA  

We use three sources to compile the data series: 

 National Sample Survey (NSS) Household Expenditure Rounds: Our analysis is 

primarily based on the unit-level data from NSS household expenditure surveys 

conducted by the Ministry of Statistical Planning and Implementation, Government of 

India, through household interviews on an annual basis, using random samples of 

households covering the entire country. These surveys are based on well-designed 

stratified sampling procedures which yield separate information on rural and urban 

sectors and at both state and district levels. Household consumer expenditure is 

measured as the expenditure incurred by a household during the reference period of 30 

days. The surveys also collect information on selected household attributes: religion, 

social groups, and land possession, as well as the age, sex and education level of each 

household member. We compiled cross-sectional data on pre-2014 Andhra Pradesh 

based on nine National Household Survey rounds between 2001 and 2012. These 

criteria yielded 45,618 household observations spread over nine rounds. The coverage 

varies substantially across rounds. Following the standard practice, we used the sample 

weights provided in the surveys to ensure that they are representative of the census.  
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 Socio-Economic Survey of the State Government: This annual document of the 

Government of Andhra Pradesh reviews the economic and social developments in the 

state economy, and provides district-level data on key macroeconomic variables, 

including district-level per capita income, population, enrolment in higher education, 

and others. For our analysis, we extracted longitudinal data on per capita income and 

higher education over the period 2001–2012 from various issues of the document.  

 Ministry of Commerce statistics on SEZs: The statistics on SEZs were compiled from 

the Ministry of Commerce sources. The data set contains information on size, 

notification date, location at the village level, and sector of operation of each zone, 

updated from time to time. It shows that 46 of the 65 SEZs established in the state by 

2011 were notified in 2006 and 2007, and that the pace of SEZ notifications declined 

substantially after 2009. The high concentration of SEZ notifications in the initial years 

allows us to assess the impact of the SEZs over a longer period with relatively greater 

accuracy.  

Preliminary data inspection suggests that the SEZ-major districts have performed exceptionally 

well in terms of per capita income and expenditure in the post-SEZ notification period. Figure 

3A, which depicts the state government’s data on district-level per capita income, shows that 

the income gap between SEZ-major and other districts widened after the mid-2000s. These 

observations find support in the NSS data on monthly household expenditure as well (Figure 

3B). Monthly average household consumption increased sharply in SEZ-major districts, with 

the result that the divide between them and other districts became more extreme. By contrast, 

the SEZ-minor districts did not show much dynamism. It remains to be seen whether the 

growing divide between the SEZ-major and the rest of the districts can be attributed to the 

SEZs.  

INSERT FIGURE 3 
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6. EMPIRICAL RESULTS 

SEZs and Poverty: The average treatment effect of SEZ establishment on monthly real 

household expenditure (MPHE)  

Table 2 presents the average post-SEZ establishment (or static, as termed here) poverty effects 

in SEZ districts based on Equation 1, with two different specifications of the treatment variable: 

(1) districts with at least one SEZ compared to the baseline group of SEZ-neutral districts 

(Model 1); (2) SEZ-major and SEZ-minor districts compared to SEZ-neutral districts (Model 

2). For each model, there are three sets of estimates: overall, rural and urban.  

INSERT TABLE 2 

The DiD estimator in the first model suggests that SEZ development does not have any 

statistically significant impact on the average level of real per capita monthly expenditure in 

SEZ districts as compared with SEZ-neutral districts (Cols. I-III, Table 2: Model 1). There 

are some signs of a rural-urban divide: while the SEZ dummy has a large positive coefficient 

in urban areas, it is negative in rural areas. However, the coefficient estimates are not 

statistically significant. There are three possible explanations for the insignificant results in 

Model 1: one, there are no significant SEZ-induced poverty effects; two, the effects are 

spread across both the districts with SEZs and neighbouring SEZ-neutral districts, with no 

significance attached to location; three, the significance of poverty effects in SEZ-major 

districts has been dampened by the weaker or insignificant effects in SEZ-minor districts due 

to aggregation.  

For further investigations, as a first step, we distinguish between the SEZ-major and the SEZ-

minor districts in Model 2 . Our results bring out a clear divide between the SEZ-major 

districts, on the one hand, and the SEZ-minor districts on the other. The SEZs have had a 

statistically significant poverty reducing effect in the former, but a statistically insignificant 

poverty enhancing effect in the latter (Col. IV). Wang (2013) made a similar observation for 
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China. The results can be attributed to a significant improvement in urban household 

consumption expenditures in the SEZ-major districts, although the estimates remain 

statistically insignificant for the SEZ-minor districts (Col. VI). Further, while there are 

indications of worsening rural poverty in both district categories, the coefficients are not 

statistically significant (Col.V). The SEZ policy seems to have aggravated the rural-urban 

divide by disproportionately benefitting the urban households in those districts that host 

multiple and /or large SEZs.  

The results presented in Table 3 are essentially the dynamic (annual) effects of the SEZs in the 

post-announcement period, as expressed in equation (2). Model 3 (Cols. VII-IX in Table 3) 

uses the districts with at least one SEZ as the treatment districts while Model 4 (Cols. X-XII) 

focuses on the SEZ-major districts. The former shows that there are no distinct average poverty 

effects in the earliest stages of the SEZ establishment. After the fourth year of notification, 

however, there are distinct signs of some poverty-reducing effects of SEZs in the SEZ host 

districts. The estimated impact on average monthly per capita expenditure is relatively large, 

suggesting a consumption increase of more than Indian rupee (INR) 77 in the fourth year 

(corresponding to about 8% of the average monthly household consumption). The effect 

persists into the fifth year of the SEZ establishment and remains significant at the 10 per cent 

level (not starred in the table). Separating between rural and urban sectors, we find that the 

rural sector exhibits an impoverishing effect of SEZs in the first few years after the notification 

of the SEZs, and this negative SEZ effect becomes significant at the .01 per cent level in the 

third year of announcement. Thereafter, it shows signs of reversal, that is, the estimated 

coefficient turns positive, albeit without statistical significance (Col. VIII). 

In contrast to this result, the estimated coefficients for urban areas are consistently positive 

from the moment of notification, although none is statistically significant (Col IX). Apparently, 

the negative rural poverty-reduction effects of the SEZ development offset the weak positive 
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urban effects to yield insignificant overall effects in the initial years. As the rural consumption 

effects turn positive and complement the urban consumption effects, the overall effects of the 

SEZs become statistically significant (Col. VII), although the corresponding coefficients are 

insignificant in the estimations where the rural and urban areas are treated separately.      

INSERT TABLE 3 

Finally, Model 4 focuses on the SEZ-major districts as the treatment districts. An important 

result here  (in contrast to Model 3) is that the SEZ notifications have rather quick effects on 

consumption levels in both, the rural and urban areas. While analysing the economic impacts 

of the SEZs, Farole (2011) finds that in many successful countries, it took five to ten years 

before SEZs had significant effects. However, this gap seems to have been reduced with the 

emergence of large and privately developed SEZs.  Another important result is that the initial 

reduction in rural per capita expenditure levels in the SEZ-major districts is rather large and 

significant. The SEZ announcements and notifications clearly worsened poverty in the rural 

areas in the initial phases of SEZ development, which can be attributed to the widespread 

dislocation of farmers, tenants, and labourers who were forced out of farming. Substantial 

compensation packages that were claimed to have been disbursed to landowners in exchange 

for land acquisition and steeply rising real estate prices could not protect the farmers from 

becoming worse off. It is possible, as predicted earlier, that the non-farmers also lost 

employment due to restructuring of the village economy and suffered the concomitant 

impoverishing effects. The economic activity generated did not seem to have created sufficient 

employment opportunities to compensate for the loss of employment in the rural areas where 

the SEZs are located. This finding provides support to the large body of literature that emerged 

in India in the post-SEZ Act 2005 period with a focus on the effects on SEZ-related land 

acquisition on the dispossessed (as referenced above). Alkon (2018) further reinforced these 

arguments by showing that the SEZs have had no spillover effects on rural infrastructure, 
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whether economic or social, which could have had poverty-reducing effects. Our findings 

however reveal that the negative effects of the SEZs on rural poverty diminished over time. It 

could be that poor households with little access to formal social safety nets are absorbed in 

vulnerable employment areas to secure subsistence consumption. Finally, our results reveal 

that in contrast to rural areas, following the SEZ establishment, there was a significant increase 

in per capita expenditure in urban areas in the early stages and this effect persisted over time. 

Most SEZs are located in rural areas, but relatively close to the big cities that also benefit from 

urban agglomeration economies. These urban areas seem to be better equipped to capture the 

demand spillovers generated in the initial phase of SEZ development, when a substantial 

investment in (world-class) infrastructure within the SEZs spurred the growth of a variety of 

industries, directly and indirectly contributing to job creation and poverty reduction in these 

areas  (see, Frick et al. 2019 for empirical evidence). This upturn persisted despite the fact that 

production investments in many of the SEZs did not take off (CAG 2014) due partly to the 

global downturn, and partly to the withdrawal of some of the key benefits offered to SEZ 

tenants. The positive outcome could be attributed to large infrastructural investments, which 

may have generated spillover effects in the wider economy.  

Among the control variables, education and possession of land have high poverty-reducing 

effects. Large household size dampens per capita consumption expenditures, but households 

with a larger number of members in the working-age group, are relatively better off. Poverty 

is relatively more prevalent among members of scheduled castes/tribes (constitutionally  

designated communities who are among the most socially disadvantaged in India), and 

religious minorities. Employment type also has significant predictive power. Our results 

present the poverty status of various employment types relative to rural labour. In the urban 

sector, urban employees are best-off while in the rural sector, people employed in non-farm 

activities have the highest consumption per capita with, ‘farmers’ exhibiting almost the same 
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consumption as the rural poor. These results remain unchanged across all models and, hence, 

are robust.  

SEZs-land linkages 

The results presented in Table 4 (Col. XIX) provide evidence that there has been a decline in 

the probability that households own relatively large land holdings in the early stages of SEZ 

creation. In a country where small and fragmented land holdings characterise agriculture and 

limit the potential for growth in productivity and income, the land acquisition for SEZ 

establishment seems to have further aggravated this problem. Our results support the argument 

that the dispossession of land, at least in the initial stages of SEZ development, might explain 

the  poverty aggravation effects of SEZs in rural areas, even though these effects weakened 

over time. However,  the loss of land must not necessarily exacerbate poverty if it is associated 

with employment restructuring that offers better earnings prospects for rural working 

populations. In what follows, we dig deeper into the effects of these dynamics by exploring the 

changes in employment patterns in districts with and without SEZs, using DiD tools.  

INSERT TABLE 4 

SEZs -employment linkages 

The results presented in Table 4 offer several interesting observations. First, Columns XIII to 

XV, which focus on the rural sector and the probabilities of belonging to the categories 

‘farmer’, ‘non-farmer’, and ‘rural labour’, point towards the displacement of the first two 

groups and an increased probability of entering the ‘rural labour’ group. The probability of 

being a farmer declined in the early years of the SEZ development, which along with a decline 

in agricultural holdings might explain the significant effects of the SEZs on rural poverty 

(Table 3). These effects weakened over time. It could be that farmers were able to purchase 

agricultural plots in surrounding areas with the compensation received when their land was 

fully or partly acquired for the SEZ development. However, over time there is employment 
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destruction in the non-agricultural sector as well. It is possible that non-farmers who have a 

relatively more flexible skillset shifted out of their employment category to join the ’rural 

labour’ group (which is the most vulnerable employment category) after the establishment of 

the SEZs (Table 2-3). These transformational effects continued over time, albeit weakly. There 

is thus evidence of structural retrogression in employment in the rural areas, which is likely to 

have long term implications for the rural well-being unless there are direct policy interventions 

to promote  skill generation.  

Second, Columns XVI to XVIII, which examine the probabilities of belonging to the three 

major urban employment categories – ‘formal sector job’, ‘self-employed’, and  ‘urban 

labour’ – show that in the initial stages of the SEZ establishment, the self-employment 

category tended to  expand in the SEZ-districts. Most of the job opportunities at that stage 

were related to the increased demand for real estate brokers, construction materials, 

construction contractors, construction labourers, architects, interior designers, logistics, 

transportation and communication, and related services. It was observed by one of the authors 

during extensive field visits across Indian states during 2009-10 that self-entrepreneurial 

ventures emerged in the urban areas to serve this demand. It is further corroborated by Hyun 

and Ravi et al (2018) for India in their quantitative assessment. The increased probability of 

‘self-employment’ persisted over time but with reduced statistical significance. Surprisingly, 

there are no signs that the SEZs increased the probability of being in an urban job, the most 

well-off category of employment, as the development of the SEZs progressed (Col. XVII). 

One possible explanation for this somewhat unexpected result is that the SEZs failed to 

generate additional employment beyond the construction stage, triggering relocation of 

activity from the domestic mainland, i.e. ‘additionality in employment' does not seem to have 

worked. However, this raises the question how to explain the strong positive poverty-

enhancing effects of SEZs in urban areas in SEZ- major districts.  A possible explanation is 
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that the higher wages paid in the SEZs have put pressure on wages outside the SEZs, 

resulting in a rise in average urban consumption levels. Hyun and Ravi et al (2018) find that 

in India, the average wage level in a district treated with at least one SEZ increases by 17.9%. 

It could also be that there was upgrading within the ‘self-employment’ category thanks to 

emerging opportunities with better earnings prospects. This situation is also evident in the 

work of Hyun and Ravi et al (2018), which presents evidence of significant shifts of firms 

and productive resources (labour and investment) from the informal to the formal sectors 

with significant productivity effects in treated district economies over control districts. 

Hence, it is very likely that regional spillover effects contributed to poverty reducing effects 

in the urban centres of SEZ-major districts. This also confirms the findings of  Lu et al (2019) 

for China.  

7. CONCLUSIONS AND POLICY IMPLICATIONS 

This study analyses the effects of SEZs on rural and urban poverty with a particular reference 

to the employment channel, using household survey data for Andhra Pradesh from the 2001 – 

2012 period for empirical analysis. Our findings suggest that SEZs exerted poverty-reducing 

effects in those districts of Andhra Pradesh that had large and/ or multiple SEZs. There is also 

evidence that SEZs can exacerbate the rural-urban divide, primarily by disproportionately 

benefitting the urban areas. Our explorations of the employment channel suggest that the  SEZ 

induced effects on employment and poverty are far more complex than what is generally 

suggested in the existing literature. This can be attributed to the emergence of large private 

SEZs, which are profit-maximising commercial ventures unlike their public counterparts, and 

are associated with acquisition of large pockets of land. While the literature still focuses on the 

issue of additionality of SEZ employment as discussed above, our findings reveal that 

contemporary SEZs may induce employment restructuring effects in both rural and urban areas 

albeit for different reasons, which and can in turn have important implications for the he 



 25 

establishment of SEZs has resulted in a decline in the size of the agricultural land holdings of 

the farming households, as well as   dislocation of non-farmers concomitant with a rise in the 

probability of their shifting to the category of rural labourer. Yet, the rural poverty effects of 

employment retrogression are not statistically significant in our analysis. In the urban areas, 

SEZ establishment is associated with a rise in the probability of being self-employed, which is 

somewhat contradictory to our expectations. Typically, one would believe that SEZs will 

generate formal wage employment, which is normally linked to more favourable employment 

conditions than other employment categories in India. However, the reduction in urban poverty 

still persisted in the SEZ-major districts over time, possibly because of upward pressures on 

wages, and the better earnings prospects of people who are self-employed. Further explorations 

are needed to understand these changing dynamics. 

Our analysis has an important theoretical implication. It indicates that the proliferation of SEZs 

(in particular, large privately owned SEZs) can trigger complex structural transformations in 

both rural and urban areas, with likely long-term outcomes. These SEZ-induced effects need 

to be mainstreamed in the SEZ literature. This analysis also has important implications for 

policy makers in developing countries that are in the process of introducing large and 

comprehensive SEZs as a means of accelerating their industrial development. First and 

foremost, our results show that large-scale land acquisitions to implement large industrial 

projects are likely to result in shocks to the rural economy, which may lead to severe economic 

and social consequences. We argue that any strategy for large scale industrialisation should be 

cognisant of its effects on the affected communities and should be designed to include 

strategies to improve their economic opportunities and to ensure social inclusion. Second, land 

acquisition is likely to emerge as a major political and social challenge for the localities that 

host the SEZs. For effective policy implementation, it is necessary to establish legal institutions 

to ensure adequate and equitable compensation packages for land acquisitions and clear, 
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predictable, and enforceable procedures for disbursing them. Careful and realistic strategies 

surrounding the SEZs can reduce the tensions and negative impacts that might otherwise result 

in social instability. Third, the policy of promoting SEZs needs to be informed by evidence. 

Governments in developing countries often announce new SEZ programs on a very large scale 

and insist that they will be implemented over short periods, despite limited knowledge of their 

likely impacts on local communities. An effective approach is to start with a few pilot SEZ 

projects in geographically concentrated areas, evaluate their impacts, and then gradually scale 

up the program when sufficient information about the impacts and desirable policy support is 

available. Therefore, it is imperative to institute mechanisms in the initial phases for impact 

assessments of the policy and its outcomes. Last, we provide evidence that the poverty-

reducing effects of SEZs hinge on their success in attracting investment and generating 

additional employment. The policy must, therefore, be underpinned by rigorous analysis of the 

potential of the SEZs in the country, as well as alternative policy options.   

The present study, which is the first of its kind for India, is subject to certain limitations that 

arise mainly because of the scarcity of relevant data. First, we did not have access to village or 

municipal-level consumption data. It is, therefore, assumed here that district-level performance 

is a reliable proxy for the relevant impacts of the SEZ operations. While the study does yield 

useful information for policymakers as the first step in this direction, we call for further 

research using more disaggregated data. Second, panel data are not available, which would 

allow for more precise measurement of the effects than the pooled cross-section data used in 

this study. While we have controlled for many of the underlying differences in household and 

district characteristics, we recognise that panel data estimates would be more reliable and 

valuable, e.g. to trace the average employment effects of the SEZs on households. Third, our 

econometric analysis is essentially based on comparative statics and does not capture possible 

spillover dynamics, issues regarding the relocation of economic activity, or migration. These 
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issues are important for further analysis.   
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Table 1 : Sectoral patterns of SEZ exports in India for the year 2017-18. 

 

Sector Name Share in SEZ 

exports (%) 

Biotech 0.59 

Computer/ electronic software 51.15 

Chemicals & pharmaceuticals (Crude petroleum 

refinery) 28.42 

Electronics and hardware 1.3 

Engineering 1.97 

Food and agro industry 0.79 

Gems and Jewellery 10.19 

Textile, garment, leather, footwear and sports goods 1.05 

Misc. 3.27 

Total 100.00 

Source: The Ministry of Commerce, India 
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Table 2: Static poverty effects of SEZs: Cluster-robust-VCE estimates of monthly per 

capita household consumption expenditure 
 MODEL 1 MODEL 2 

 Full  

sample 

Rural Urban  Full 

sample 

Rural Urban  

 
(I) (II) (III) (IV) (V) (VI) 

SEZ dummy=1 if district has at least 1 

SEZ; =0 otherwise  

-69 

(-1.64) 

 

 

-77.01 

(-1.73) 

 

 

108.3 

(1.15) 

  

  

  

  

  

Year dummy=1 if year=2005; =0 

otherwise   

  

153.6*** 

(5.5) 

216.1*** 

(7.92) 

58.07 

(0.81) 

149.4*** 

(4.78) 

207.7*** 

(7.09) 

47.61 

(0.54) 

DiD variable=1 if the district has SEZ 

post-2005  

32.64 

(1.26) 

-36.51 

(-1.48) 

78.76 

(1.2) 

  

  

  

  

  

  

SEZ dummy=1 if district is SEZmaj; =0 

otherwise  
  

  

  

  

  

  

-64.04 

(-1.36) 

68.47 

(1.32) 

-108.4 

(-1.09) 

SEZ dummy=1 if district is SEZmin; =0 

otherwise  
  

  

  

  

  

  

-28 

(-0.62) 

-95.52* 

(-2.09) 

239.6* 

(2.22) 

DiD variable=1 if the district is 

SEZmaj post-2005   

  

  

  

  

  

  
65.4*** 

(3.65) 

-59.82 

(-1.20) 

309.8** 

(2.92) 

DiD variable=1 if the district is 

SEZmin post 2005  

  

  

  

  

  

  
-32.18 

(-0.96) 

-5.964 

(-0.23) 

-78.56 

(-0.78) 

No. of household members 

  

-101.5*** 

(-20.15) 

--

67.5*** 

(-16.45) 

-151.8*** 

(-13.50) 

-101.7*** 

(-20.36) 

-67.42*** 

(-16.48) 

-151.9*** 

(-13.63) 

Education of the most educated 

household member (ranging from 1 to 10 

from illiterate to post graduate)   

80.14*** 

(23.24) 

46.87*** 

(12.75) 

132.8*** 

(18.37) 

80.27*** 

(22.65) 

46.67*** 

(13.22) 

130.7*** 

(18.41) 

Head=1 if household head is male;=0 

otherwise   

  

-31.67* 

(-2.25) 

-26.58 

(-1.92) 

-31.73 

(-0.94) 

-30.82* 

(-2.17) 

-26.47 

(-1.91) 

-27.95 

(-0.82) 

Share of HH member in the age group of 

15-64  

266.8*** 

(7.84) 

261.7*** 

(7.8) 

321.6*** 

(4.01) 

265.1*** 

(7.74) 

261.6*** 

(7.85) 

316.4*** 

(3.92) 

Land-owned by size category ranging 

between 1 to 7 

 

32.99*** 

(6.27) 

20.81*** 

(4.16) 

79.11*** 

(4.18) 

34.09*** 

(6.27) 

20.46*** 

(4.15) 

83.46*** 

(4.53) 

Social group=1 if not schedule caste/ 

tribe;=0 otherwise  

246.1*** 

(10.78) 

196.7*** 

(8.3) 

321.8*** 

(7.05) 

246.3*** 

(10.78) 

196.4*** 

(8.29) 

318.0*** 

(7) 

Religion=1 if Hindu; =0 otherwise  113.7*** 

(4.31) 

89.12*** 

(4.24) 

83.06 

(1.59) 

118.2*** 

(4.49) 

88.29*** 

(4.23) 

92.36 

(1.79) 

Farmer=1 if the main source of household 

income is farming  

-23.05 

(-1.01) 

29.18 

(1.36) 

 -31.04 

(-1.33) 

31.24 

(1.48) 

 

Non Farmer=1 if the main source of 

household income is regular job in rural 

area   

76.62*** 

(5.15) 

110.0*** 

(6.96) 

 76.26*** 

(4.83) 

110.3*** 

(7.07) 

 

Rural-other occupation=1 if the 

household is nor   farmer, in-job, casual 

labour     

  

208.7*** 

(4.9) 

291.4*** 

(6.99) 

 206.5*** 

(4.8) 

291.9*** 

(7.04) 

 

Urban self-employed=1 

  

262.9*** 

(12.09) 

 96.37*** 

(3.32 

248.1*** 

(11.38) 

 98.43*** 

(3.49) 

Urban job employed=1  

  

449.3*** 

(15.97) 

 178.4*** 

(5.74) 

425.9*** 

(15.66) 

 173.5*** 

(5.73) 

Urban-Others; if the household is not 

self-employed, in-job or labour  

726.5*** 

(8.63) 

 433.4*** 

(4.76) 

706.5*** 

(8.41) 

 429.0*** 

(4.7) 

Urban-labour=1; =0 otherwise 

  

3.61*** 

(3. 551) 

  

  

  

  

41.47** 

(2.66) 

 
 

Gross regional domestic product (GRDP) 

growth in district  

  

0.154 

(0.16 

1.424 

(1.49 

-5.960* 

(-2.44) 

0.381 

(0.39) 

1.374 

(1.43 

-3.828 

(-1.58) 

Change in the   % of population with high 

school   

10.54 

(0.78) 

 

-4.278 

(-0.61) 

 

22.97 

(1.6) 

 

8.032 

(-0.65) 

 

-4.328 

(-0.62) 

 

15.95 

‘(1.36) 

 

 
Constant 

  

223.0*** 

(3.98) 

269.7*** 

(4.93) 

147.1 

(1.19) 

223.2*** 

(3.86) 

275.5*** 

(4.98) 

136.8 

(1.04) 

Year dummies YES YES YES YES YES YES 

District dummies YES YES YES YES YES YES 

No. of observations 45595 26628 18967 45595 26628 18967 

R2 0.395 0.337 0.354 0.398 0.337 0.358 

* p<0.05, **p<0.01, *** p<0.001  
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Table 3: Dynamic poverty effects of SEZs: Cluster-robust-VCE estimates of monthly per capita 

household consumption expenditure 

 
MODEL 3:  

Overall sample 

MODEL 4:  

For SEZmaj=1 ;=0 otherwise 

  Overall Rural Urban  Overall Rural Urban  

 VII VIII IX X XI XII 

SEZ dummy=1 if district has at least 1 SEZ; 

=0 otherwise  

-86.45 

(-1.95) 

-85.64 

(-1.81) 

114.8 

(1.19) 

  

  

  

  

 

Year dummy=1 if year=2005; =0 otherwise  129.0*** 

(4.55 

192.1*** 

(6.57) 

54.36 

(0.89) 

136.5*** 

(6.17) 

194.8*** 

(9.02) 

42.71 

(0.82) 

Announcement year of the first SEZ 

establishment  
23.52 

(0.76) 

-15.77 

(-0.49) 

69.64 

(-0.97) 

31.55 

(0.53) 

-207.8*** 

(-3.46) 

320.0** 

(2.99) 

Notification year of the first SEZ 

establishment 
18.13 

(0.64) 

-26.7 

(-0.96) 

106.4 

(1.44) 

185.6* 

(2.14) 

-62.58 

(-0.66) 

508.2** 

(2.91) 

First year of SEZ establishment 13.53 

(0.34) 

-87.57* 

(-2.49) 

72.08 

(0.69) 

215.7*** 

(3.39) 

-86.14 

(-1.49) 

463.9*** 

(3.67) 

Second year of SEZ establishment 76.75* 

(2.1) 

6.543 

(0.17) 

38.84 

(0.57) 

171.5*** 

(4.35) 

-78 

(-1.59) 

340.2*** 

(4.94) 

Third year of SEZ establishment 88.34 

(1.9) 

14.88 

(0.3) 

92.12 

(1.08) 

163.2** 

(2.91) 

14.68 

(0.23) 

259.5** 

(2.86) 

       No. of household members -101.6*** 

(-20.22) 

-67.72*** 

(-16.52) 

-151.9*** 

(-13.54) 

-101.5*** 

(-20.31) 

-67.50*** 

(-16.57) 

-151.5*** 

(-13.61) 

Education of the most educated household 

member (1-10 from illiterate to post graduate) 

   80.19*** 

(23.38) 

46.99*** 

(12.79) 

132.8*** 

(18.52) 

80.18*** 

(22.76) 

46.74*** 

(13.31) 

130.4*** 

(18.63) 

Head=1 if household head is male;=0 

otherwise 
-31.68* 

(-2.25) 

-26.73* 

(-1.96) 

-30.93 

(-0.92) 

-30.40* 

(-2.14) 

-26.4 

(-1.92) 

-27.15 

(-0.81) 

No. of HH member in the age group of 15-64  266.8*** 

(7.83) 

262.4*** 

(7.87) 

320.8*** 

(4.02) 

264.8*** 

(7.75) 

261.3*** 

(7.9) 

315.4*** 

(3.92) 

Land-owned by size category ranging from 1 

to 7 

 

32.82*** 

(6.23) 

20.53*** 

(4.07) 

78.65*** 

(4.16) 

33.98*** 

(6.26) 

20.28*** 

(4.13) 

84.86*** 

(4.64) 

Social group=1 if not schedule caste/ tribe;=0 

otherwise  
246.2*** 

(10.81 

196.1*** 

(8.21) 

322.5*** 

(7.05) 

246.0*** 

(10.76) 

195.7*** 

(8.26) 

315.7*** 

(6.92) 

Religion=1 if Hindu; =0 otherwise  114.3*** 

(4.32 

89.28*** 

(4.32) 

83.77 

(1.6) 

117.2*** 

(4.44) 

88.71*** 

(4.24) 

88.87 

(1.72) 

Farmer=1 if the main source of household 

income is farming  
-22.68 

(-0.99) 

31.19 

(1.45)  

-30.5 

(-1.30) 

32.59 

(1.56) 

  

  

Non Farmer=1 if the main source of 

household income from self-employment in 

rural area   

76.64*** 

(5.15) 

109.8*** 

(6.95)  

76.81*** 

(4.86) 

110.9*** 

(7.14) 

  

  

Rural-other occupation=1 if the household is 

not farmer, in-job, casual labor    
206.8*** 

(4.92) 

289.5*** 

(7.07)  

206.5*** 

(4.8) 

291.8*** 

(7.05) 

  

  

Urban self-employed=1; =0 otherwise 

  
262.4*** 

(12.04)  

96.68*** 

(3.32) 

249.1*** 

(11.41) 

  

  

95.46*** 

(3.36) 

Urban job employed=1;=0otherwise  448.3*** 

(15.79)  

178.6*** 

(5.72) 

428.0*** 

(15.63) 

  

  

174.1*** 

(5.72) 

Urban-Others; if the household is not self-

emp.job or labour  
725.2*** 

(8.59)  

432.8*** 

(4.76) 

708.0*** 

(8.39) 

  

  

429.3*** 

(4.74) 

Urban-labour=1; =0 otherwise 

  

52.65*** 

(3.46) 

  
42.67** 

(2.75) 

  

  

  

  

Gross regional domestic (GRDP) growth in 

district  

  

0.0713 

(0.07 

1.547 

(1.61 

-6.258** 

(-2.78) 

0.21 

(0.21) 

1.51 

(1.57) 

-3.968 

(-1.72) 

Change in the   % of population with high 

school    
10.15 

(0.75 

-4.235 

(-0.60) 

23.01 

(1.59) 

8.15 

(0.66) 

-4.213 

(-0.60) 

16.3 

(1.37) 

Constant 

  
228.7*** 

(4.11) 

271.4*** 

(5.0) 

146.9 

(1.19) 

236.4*** 

(4.31) 

276.4*** 

(5.29) 

164.5 

(1.37) 

District dummies YES YES YES YES YES YES 

Year dummies YES YES YES YES YES YES 

No. of observations 45595 26628 18967 45595 26628 18967 

R2 0.396 0.339 0.354 0.398 0.338 0.358 

* p<0.05, ** p<0.01, *** p<0.001         
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Table 4:  Probit estimates: Size of agricultural holdings and rural and urban employment 

 

 Rural 
 Urban 

Agricultural 

holdings 

  

Farmer=

1; =0 

otherwis

e 

Non-

farmer=1 

Rural 

labour=

1 

Urban-self 

employed= 

1  

Urban-

job =1  

Urban  

labour=1 

Agricultural 

land by size 

category (!-

7) 

 XIII XIV XV XVI XVII XVIII XIX 

SEZ dummy=1 if district 

has at least 1 SEZ; =0 

otherwise  

-0.395 

(-1.69) 

0.214 

(1.00) 

0.0561 

-0.24 

-0.0388 

(-0.20) 

-0.119 

(-0.60) 

0.285 

(1.17) 

-0.321* 

(-2.35) 

Year dummy=1 if 

year=2005; =0 otherwise  
0.347* 

(2.00) 

0.21 

(1.78) 

-0.327* 

(-2.20) 

-0.0164 

(-0.13) 

-0.0684 

(-0.53) 

0.257 

(1.72) 

0.159 

(1.39) 

Announcement year of 

SEZ establishment 

  
-0.183 

(-1.06) 

0.00355 

(0.03) 

0.0706 

(0.5) 

0.435** 

(2.75) 

-0.322* 

(-2.08) 

-0.204 

(-1.03) 

-0.167 

(-1.11) 

Notification year of SEZ 

establishment 
-0.380** 

(-2.86) 

-0.107 

(-0.95) 

0.271* 

(2.31) 

0.203 

(1.47) 

-0.107 

(-0.78) 

-0.146 

(-0.86) 

-0.175 

(-1.84) 

First year of SEZ 

establishment  
0.149 

(-0.92) 

-0.177 

(-1.36) 

0.0188 

(0.14) 

0.175 

(1.32) 

-0.154 

(-1.15) 

-0.0562 

(-0.35) 

0.141 

(1.28) 

Second year of SEZ 

establishment  
-0.0563 

(-0.31) 

-0.123 

(-0.88) 

0.0862 

(0.57) 

0.182 

(1.36) 

-0.146 

(-1.09) 

-0.114 

(-0.69) 

0.039 

(0.32) 

Third year of SEZ 

establishment  
-0.0931 

(-0.42) 

-0.234 

(-1.36) 

0.274 

(1.51) 

0.0598 

(0.37) 

-0.106 

(-0.65) 

-0.0383 

(-0.19) 

-0.193 

(-1.25) 

Education of the most 

educated household 

member (1-10 from 

illiterate to post graduate)  

-

0.0458** 

(-3.02) 

0.0826*** 

-5.81 

-

0.0399*

* 

(-2.97) 

-0.0748*** 

(-7.21) 

0.213**

* 

(20.38) 

-0.252*** 

(-15.37) 

0.00852 

(0.8) 

No. of household 

members -0.00381 

(-0.21) 

0.0875*** 

7.03 

-

0.0612*

** 

(-4.14) 

0.122*** 

(7.72) 

-

0.140**

* 

(-9.90) 

0.0468* 

(2.23) 

0.145*** 

(11.79) 

Sex=1 if household head 

is male;=0 otherwise  
-0.125 

(-1.82) 

-0.0145 

(-0.31) 

0.105 

-1.94 

0.0112 

(0.2) 

0.0265 

(0.52) 

-0.0882 

(-1.12) 

-0.0863 

(-1.91) 

Land-owned by size 

category ranging from 1 

to 7 

  

0.582*** 

-28.53 

-0.205*** 

(-13.31) 

-

0.311**

* 

(-17.81) 

0.228*** 

(9.4) 

-

0.199**

* 

(-8.11) 

-0.139** 

(-3.11) 

  

  

Social group=1 if not 

schedule caste/ tribe;=0 

otherwise  
0.379*** 

(-3.98) 

0.197** 

(-3.07) 

-

0.435**

* 

(-5.65) 

0.246*** 

(3.87) 

-0.130* 

(-2.21) 

-0.259** 

(-2.62) 

0.664*** 

(11.02) 

Religion=1 if Hindu; =0 

otherwise  
0.195 

(-1.47) 

-0.212* 

(-2.03) 

0.0589 

(-0.56) 

-0.0627 

(-0.73) 

-0.117 

(-1.69) 

0.273* 

(2.02) 

0.754*** 

(7.12) 

Gross regional domestic 

(GRDP)  growth in 

district  

  

-

0.0127** 

(-2.94) 

0.00172 

(-0.49 

0.00573 

(-1.7) 

0.00215 

(0.42) 

-

0.00037 

(-0.08) 

-0.00137 

(-0.21) 

-0.0117*** 

(-3.63) 

Change in the   % of 

population with high 

school   

  

-0.192 

(-1.51) 

-0.0244 

(-0.56) 

0.0948 

(-1.26 

-0.0888* 

(-2.19) 

0.0691 

(1.66) 

0.0215 

(0.62) 

-0.098*** 

(-3.60) 

Constant 

  
-2.15*** 

(-8.34) 

-1.186*** 

(-5.57) 

1.28*** 

-6.09 

-0.782*** 

(-3.60) 

-0.35 

(-1.72) 

0.168 

(0.57) 

  

  

District dummies YES YES YES YES YES YES YES 

Year dummies YES YES YES YES YES YES YES 

No. of observations 26643 26643 26643 16610 16610 16610 26643 

* p<0.05, **p<0.01, *** p<0.001  
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Figure 1: Theoretical Linkages between SEZs and Poverty reduction 

 

Source : Adapted from  Aggarwal (2007) 

 

    
 

Figure 2: Distribution of SEZs across districts in Andhra Pradesh, 2013

 
Note: Dots in the map are notional and do not represent the location of SEZs. 

Source: Conceptualization by the authors. 
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Figure  3: Monthly per capita income and household per capita expenditure in Andhra 

Pradesh: 2001-2012 (Indian Rupee) 

 

3A: Per capita income  on monthly basis        2B: Monthly per capita household expenditure  

   
Sources: Socio Economic Review: Various issues; NSS household consumption surveys. 
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