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1. Introduction

The link between international trade and inequality has been the object of im-
pressive layman and academic debate over the last decades. On the one hand,
worries about possible negative outcomes from opening to trade fostered a great
deal of discussion among workers facing increased, cheaper competition from for-
eign firms; on the other hand, economists have tried to establish the existence of
this phenomenon (or lack thereof) and possibly quantify it, to help guide policy
towards either a more open, globalised world or a more closed one.

This thesis analyses the correlation between international trade and income in-
equality, to try and measure the impact of trade on the distribution of income in
Italian regions. In order to accomplish this goal, I use econometric techniques such
as the standard multiple linear regression and some panel data models, namely
fixed and random effects regressions.

The analysis, impacted by lack of data on some variables that could have been
candidates for entering either the main specification or alternative measures, out-
puts an unclear picture of what the final effect is. The results suggest that the
link between trade and inequality in the data, if ever present, is very weak and

seems to affect only one of the used measures of the Gini index.

This thesis is structured as follows: section 1 introduces the aim of the analysis,
section 2 gives some theoretical framework and presents the inherent literature,
to understand what line of research previous work followed and which economic
(and specifically trade-related) variables are expected to impact inequality figures
the most; section 3 presents the sources and features of the dataset used in the
following empirical analysis; section 4 shows the econometric strategy that tries
and grasp what the actual link between trade and inequality is, using various re-
gression techniques; section 5 presents the results of the empirical strategy; section

6 concludes.



2. Theoretical background and

literature review

The last decade of economic research has arguably been one of the most inequality-
focused ones, as it is easy to grasp from the impressive body of work that analyses
it either as an outcome or as a peculiar component of almost any economic activ-
ity: in this sense, it is impossible not to notice the impact that (broadly debated)
Piketty (2014) [1] has caused to both the public and academic discussion on the
distribution of income and wealth. Piketty surely reignited an important topic,
going through the difference between the growth rate of an economy and the return

on capital, building his explanation of widening inequalities between percentiles.

Trade theory has naturally tackled the issue from its own, different perspective and
virtually any model describing trade flows, no matter how far back in time it was
created, either deals with income inequality or presents some mechanism that lets
the labour market adjust to the post opening-to-trade situation, therefore ruling
out the chance of increasing inequality. Specifically, the ”classical” trade models,
such as the Ricardian one, tend to assume perfect mobility for workers, implying
that opening to trade should not impact wages and/or employment as labour can
move across sectors at no cost and adapt to a changing, more open market: in
other words, the impact of trade on sectors and industries of an economy that lose
market share because of foreign competition (i.e. imports) is null or fairly limited.
On the other hand, more recent literature started to challenge the admittedly quite
unrealistic assumption of perfect mobility and even empirically test whether open-
ing to trade could generate sizeable unemployment and/or wage inequalities. As
an example, the more recent Heckscher-Ohlin model relaxes the aforementioned
assumption by allowing for the presence of some friction in the labour market:

workers are mobile between different sectors, but only in the long run. However,

2
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the model does not go any further in conceding space to inequality issues per se,
as it still predicts wage equalisation, even if possibly only after some time. Most
importantly linked to this model, though, is the Stolper-Samuelson effect: when
opening to trade, the real income of the abundant production factor used by the
exporting sector (i.e. what the model predicts to be the sector in which the country
specialises) increases, while the real income of the scarcer factor decreases. This
mechanism evidently allows for possible negative outcomes: trade might then cre-
ate inequality within countries.

Finally, New Trade Theory and, later on, ”"New new Trade Theory”, moved the at-
tention towards discrepancies within sectors, i.e. highlighting intra-industry trade
and the heterogeneity between firms populating the same market via a ranking
mechanism based on the firms’ production functions: it predicts how the least com-
petitive firms are kicked out of the market, some more competitive ones only sell
in the home market and the most competitive ones are able to efficiently produce
and exports their goods. This goes hand in hand with a corresponding difference
in the wages paid by those firms, in that exporting firms are able to offer higher
pay rates. In other words, the work of economists such as Paul Krugman and Marc
Melitz shows how being a player in one of a country’s ”strongest” markets (i.e.,
in the words of classic trade theory, having a comparative advantage or a sizeable
endowment of the productive factor) does not necessarily lead to economic success
and, instead, may still endanger employment and/or wage levels. It also is some
of the most recent and arguably advanced theoretical framework trade theory has
produced up to now (and has built upon, since its birth) and has been empirically
tested and confirmed, among the others, by Eaton, Kortum, and Kramaz (2011)
[2] using French firms data to analyse trade levels and market participation, and
by Trefler (2004) [3] in the context of the 1987 Canada-US Free Trade Agreement
and the consequences on Canadian firms: both papers highlight the role of firms’
productivity and efficiency in shaping markets and trade patterns. Trefler (2004)
is particularly relevant in the context of this thesis, since it points out how trade
shocks affect the labour market, as well, underlining rising unemployment for some

firms on the one hand and booming productivity for other firms, on the other.

Having outlined some of the relevant theory, it is interesting to evaluate the im-
pact of the most inherent empirical literature dealing with trade and inequality,
in order to better grasp which aspects and contexts are likely to be affected and

whether a link between international trade and inequality is present at all.
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One of the most cited works is surely Autor, Dorn, and Hanson (2013) [4], which
analyses the effect of Chinese competition in the US labour market and highlights
a remarkable effect: looking at the exposure of several markets to Chinese com-
petition, the authors find that a quarter of manufacturing’s employment fall is
explained by competition coming from imports. As far as wages are concerned,
competition from Chinese imports reduce wages of both skilled and unskilled work-
ers. Moreover, the paper underlines another social cost related to foreign compe-
tition, i.e. the rise of benefits, healthcare and pensions expenditure in the most
impacted sectors.

Bosio, Grasseni, and Falzoni (2016, draft) [5] follow the same line of research, look-
ing at the effects of Chinese competition in Italy during the recent crisis period,
investigating the impact they have on firms that both are and are not involved
in international trade. Their findings highlight a mixed effect on labour markets,
largely dependant on the imported goods’ grade of substitution or complementar-
ity to local production: in this sense, both positive and detrimental effects on the
labour markets are observed, depending on those markets’ fluidity (i.e. the ability
of workers to move within or across sectors) and the kind of imported goods.
Artug and McLaren (2012) [6] use US data to estimate the cost of switching job
and determine it is quite sizeable, but also that the industry in which a worker is
employed is very relevant, surpassing the importance of skill level or occupation.
It is an interesting result and it partly contradicts the theoretical mechanisms that
I presented above, which considers the general case.

A relatively innovative perspective is the one followed by Dobson and Ramlogan
(2009) [7], in a paper that uses the framework of the Kuznets curve: this recent
line of trade research uses a relation which is well-diffused in inequality related
issues, i.e. the Kuznets curve, and tries to connect it with international trade
theory, by creating a link between inequality and openness to trade. The result
should then be a single-peaked, concave curve, indicating that very high levels of
openness to trade correspond to lower inequality values than average ones. The
authors analyse the case of several South American countries, finding relevant ev-
idence that such a relation does exist and that a push for more openness to trade
would bring benefit to the area, under the condition that some help is provided in
order to tackle the issues encountered in the ascending segment of the curve.
Another analysis using the concept of the Kuznets curve can be found in Jalil
(2012) [8], which actually follows Dobson and Ramlogan (2009) and investigates
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the relationship between trade and the Gini index in China. The paper finds ev-
idence that the analysed patterns do reflect the peculiar functional form of the
curve, emphasising how a progressive opening to trade should prove beneficial if
accompanied by policies capable of alleviating the initial negative impact.

In a very recent paper, Helpman et al. (2017) [9] look at Brazilian data to test their
model, which again points at within-sectors inequality as a sizeable chunk of the
overall figure. The authors find that the theoretical framework holds empirically in
the case of Brazil and that exporting firms do pay higher wages than non-exporting
ones, fostering rises in inequality figures. Importantly, the results confirm an in-
crease in wage inequality following the opening to trade, but also a subsequent
decrease in the same figure, as also predicted in Helpman et al. (2010) [10] and
resembling the Kuznets curve-type of relationship mentioned above. Specifically,
Helpman et al. present a concave path for a Theil index of inequality, increasing
while opening to trade and then decreasing after a mid-level threshold.
Somewhat linked to Dobson and Ramlogan (2009), in that it deals with a posi-
tive trade shock in a relatively poor country, Verhoogen (2008) [11] looks at the
Mexican case through the lenses of quality-upgrading and heterogeneous firms:
the market shaping reflects New Trade Theory’s predictions, since only the most
productive firms are able to export and those very firms tend to pay higher wages
compared to less efficient competitors, as well. Within-industry wage inequality
arises accordingly and the main engine is the mechanism of quality upgrading for
the exported goods, due to the necessity of appealing richer trade partners (in
that case, mainly the US) and the consequent need for more expensive and skilled
labour in order to produce such high-quality goods.

Another paper looking at a developing country opening to trade is Topalova (2005)
[12], that, through a difference-in-differences approach, shows how, after opening
to trade, most industrial Indian districts were less alleviated from poverty than
others, due to the limited mobility of workers whose firms are most impacted by
new competition. Inequality figures, however, were not relevantly impacted.
Concentrating on both India and Brazil, Daumal (2013) [13] conducts a somewhat
similar analysis, exploiting trade shocks to analyse the correlation with inequality,
at the country level. The results show opposing indications, as on the one hand
India has experienced aggravated figures in inequality, while on the other Brazil
has seen an improvement after liberalising international trade. As in other cases,
the manufacturing sector seems to be the major driving force in moving income

inequality.
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The interesting contrast between developed and developing countries is surely not
only object of the aforementioned papers and it generally focused on the puzzling
evidence of rising inequality in both groups of countries, whereas it could be ex-
pected that developing regions would be positively affected by a first opening to
international trade. Zhu and Trefler (2005) [14] focuses on the distinction between
OECD and poorer countries to show how technological change is a big component
in explaining this anomaly: both developed and developing countries tend to con-
tinuously put effort in implementing better, skill-intensive technology to gain an
advantage and catch-up with the other group of countries, respectively. This leads
to the already mentioned mechanism of wage increasing linked with a demand for
high-skilled workers, creating a within-sector gap.

Lastly, Hartmann et al. (2017) [15] follow a relatively unexplored path, comparing
economic complexity and inequality dynamics by analysing the export complexity
of several countries in a very large time frame. The authors demonstrate that
countries exhibiting a higher level of product complexity in their export figures

also show a lower Gini index.

As it is easy to grasp from this relatively short list of citations, the literature
investigating the relationship between international trade and inequality is vast
and tackles the issue from different standpoints. This thesis parts from those
analyses in that it uses regional level data for a developed, European country,
whereas most literature focuses on between-countries estimations in areas who are
relatively closed to international trade or have opened to it in recent times. This
leads to a lack of proper trade shocks to evaluate, as one could find in countries
opening to trade, but lets the analysis focus on a more micro perspective, to

capture some within-country differences.



3. Data

3.1 Sources and main variables

The data for this analysis come from a univocal source, the Istituto Nazionale di
Statistica (ISTAT)’s "Lstat” web database, with the sole exception of the data for
education, which come from Eurostat’s regional dataset. Merging from these two
datasets, I obtain data to analyse the link between trade and inequality in the 20
Italian regions throughout the 2003-2014 period of time.

Unfortunately, Eurostat does not publish a bank of data as complete as ISTAT’s,
meaning that I lacked access to education data for the Trentino Alto Adige region
(for the full period I consider in the analysis) and the 2013-2014 values for all
regions: this led to the creation of an unbalanced panel dataset for the empirical
analysis.

As for the variables used in the specifications, I use the level of exports as the
main independent variable of interest, GDP per capita, the share of population
in education and the sectoral composition of workforce as control variables, and
the Gini index as dependent variable to measure income inequality. Notably, I use
both the available versions of the index: one considers the incidence of rents in
the computation, the other does not.

As far as the reasons for choosing these variables are concerned, the Gini index
was the first choice for the dependent variable, as it is the epitome of inequality
measures, giving a synthetic scale of income dispersion and, moreover, two differ-
ent measures are available (both with and without the incidence of rents in the
computation), opening to a possibility of further debate; as for the main inde-
pendent variable of interest, there is clearly a variety of plausible options among
which it is possible to choose: trade indicators include exports, imports, the trade
balance, FDIs and various ”custom-made” trade indices that empirical literature

shows.
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However, the only available indicator for regional-level Italian data in the selected
time framework is the level of exports, so I use that alone.

Regarding control variables, GDP per capita is the most relevant one in reflect-
ing variations of income inequality: one popular approach, also mentioned in the
literature review, is the one of a Kuznets curve relating GDP level and income
inequality, so that an influence of GDP is most likely to be present; as for other
regressors able to ezplain the dynamics of a Gini index, I followed, as mentioned
in the relative section, the available literature to try and grasp what could be a
good indicator to do just that and education proved to be one of the most rele-
vant. The best candidate for entering the empirical model, i.e. a measure of the
level of education like the average number of schooling years, was not available,
so I fell back onto an admittedly inferior choice like the share of students in the
population. Although such measure is not as efficient as the best one in marking
the education level in different regions, it should be precise enough in the relevant
time frame: given that T"= 12 and that the Italian public, mandatory education
system forces children into school for 10 years, more than a full ”generation” of
new students entered school (and possibly exited, if they did not continue study-
ing through high school) in the considered period, partly moulding the education
level of the different regions. Albeit imperfect, this dynamic gives some power
to a measure like the share of students in the population and makes it a relevant
choice for an analysis like the one this thesis is based on. As a partial confirmation
of the relevance, R-squared values consistently increased after the introduction of
this variable into the models.

Finally, sectoral composition of employment, represented by the shares of workers
employed in the three sectors of the economy is the last regressor used in the anal-
ysis. This partly reflects an effect observed in the literature, by which it is usually
not the services sector, but the manufacturing and (to a lesser extent) agriculture
ones to be most impacted by trade shocks. Refraining from including all three
regressors in the model, in order to avoid plausible issues of multicollinearity, I
then include the share of workers in the manufacturing and agricultural sectors in

the specification.
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3.2 Descriptive statistics

The dataset contains values for the 20 Italian regions throughout a period of 12
years, giving a total of 240 observations (with the above-mentioned restrictions
regarding some missing values).

A correlation matrix is useful to grasp how the variables relate to each other.

FI1GURE 3.1: Correlation matrix for all variables

& -
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O oo {:gb Qg:' o \Q’f} ‘{{‘r
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ro.4
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F0.2
logexports Q . 0
r-0.2
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r-0.4
shareagric Q 0.6

-0.8
sharemanuf Q

Note: both colour and size of the dots show the magnitude of the correlation: the bigger

the dot, the larger correlation is in absolute value.

Figure 3.1, which comprises all variables, shows at a glance the correlations one
is most interested about in an analysis such as this one and it pictures a rather in-
teresting lack of relation between both Gini measures and export figures. Clearly,
this is only a first approach at the issue and regression analysis gives a better

explanation of the actual dynamics.
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To better understand the evolution of the most important variables, a confronta-
tion of 2003 and 2014 (i.e. begin and end years of the analysed period) values for
the Gini index and for exports is very effective.

Figure 3.2 and Figure 3.3 plot a map showing this evolution, for both measures of
the Gini index.

Ficure 3.2: 2003 and 2014 figures for the Gini index excluding rents

Girﬂ@sno rents 2003 Gini no rents 2014

1034 0350

032 0325
030 0.300

0.28 0.275

Fi1GURE 3.3: 2003 and 2014 figures for the Gini index with rents

Girﬂ@‘with rents 2003 Gini with rents 2014

0.32
0.32 030
0.28
0.26

0.24

0.30
0.28
0.26

Note: as for the legend, the colour gradient shows the magnitude of the index (i.e., the

darker the colour, the higher inequality is)

As the figures show, there has been a general decrease in regional inequality over
the time period (with a few exceptions). Specifically, Table 3.1 shows the mean
and standard deviation figures for both measures of the Gini index and both time

periods.
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TABLE 3.1: Mean and standard deviation figures for the Gini index

2003 2014 2003 2014
Mean 285 273 Mean 312 .305
Std. Dev. || .244 .230 Std. Dev. || .237 .253

Note: the left table shows figures for the index excluding rents, the right one for the
measure including them

To complete the overlook, it is possible to plot the same map with export figures:

Figure 3.4 does that.

FIGURE 3.4: 2003 and 2014 figures for exports

Exports in 2003

60000

Exports in 2014

100000
75000
40000 50000

20000 25000

Note: as for the legend, the colour gradient shows the magnitude of the exports (i.e.,

the darker the colour, the higher the level of exports)

This plots show what was an actually remarkable increase in exports levels be-
tween the two points in time: it was not only a phenomenon regarding regions
lagging behind in 2003, but also the leading ones greatly increased (most of them
almost doubled) their exports.

As a side note, patterns seem to follow the standard predictions of trade theory,
such as the Gravity Equation first proposed by Tinbergen [16] of a positive relation
between GDP size and trade activity of a region (cf. Figure 3.5, that presents a
very similar picture).

To give a more precise measure, Table 3.2 shows means and standard deviations

of exports for both time periods.
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TABLE 3.2: Mean and standard deviation figures for exports

2003 2014

Mean

13187 19700

Std. Dev.

18565 27104

Note: data in millions of Euro

As also observable in the maps, the standard deviations of export figures are very

sizeable, signalling a large variation between regions. Generally speaking, all but

two regions saw an increase in export figures during the time period, but as said

the increase was so widespread that the starting differences remained quite stable.

This is a feature of peculiar interest, because it represents a relatively large varia-

tion in trade activity, but it also leaves the pre-"shock”, inter-regional differences

unaltered.

Lastly, it is interesting to investigate the same patterns for the case of GDP per

capita. Figure 3.5 presents the data in map form.

Ficure 3.5: 2003 and 2014 figures for GDP per capita

GDP in 2003
B a0

30000

25000

20000

GDP in 2014
g 28000

24000
20000

16000

Note: as for the legend, the colour gradient shows the level of GDP per capita (i.e., the

darker the colour, the higher GDP is)

Again, mean and standard deviation in Table 3.3 help grasping the dynamics of

the variable better.
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TABLE 3.3: Mean and standard deviation for GDP per capita

2003 2014
Mean 26949.2  19806.4
Std. Dev. || 6804.1  5250.6

Note: data in millions of 2003 Euro

As the maps suggest, GDP per capita has actually decreased over the period
of time. Arguably, the final, real 2014 values are greatly impacted by what is
now commonly called ”Great Recession”, i.e. the combination of crises that hit
the worldwide economy (2008) and the Eurozone (around 2010), that clearly de-
stroyed a sizeable chunk of Italy’s production (on the counterpart, population, i.e.
the other aspect of the GDP per capita formula, did not fall considerably in the

same period, leading the decline’s burden to fall almost solely on economic havoc).

3.3 Alternative approaches to data collection: Google

Trends

Throughout the data-gathering process preceding this analysis, I tried to approach
the issue of lacking (or fairly inconsistently low-quality) data by the use of Google
Trends: this tool gives access to data about online research on the Google search
engine at a very detailed, "micro” level. This lets the user browse for any search
query and see how frequently it was looked for by Google users. Given the power
such a tool provides, it could arguably be a viable option for researchers who find
it hard to get consistent data.

The approach in this thesis tries to gather the data about income inequality, us-
ing the results that Google Trends outputs for online searches regarding certain
brands of groceries, supermarkets, cars (comparing them with the frequency of
search for public transport information), and clothing. The rationale behind this
kind of analysis is using these data as a proxy for consumption of the same goods,
considering the polarisation of the results to either one or the other tail of the dis-
tribution of prices as an indicator for inequality. As an example regarding Italy, I

considered the differences between searches for ” discount”, low price supermarkets,
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such as LIDL, and the ones for higher tier and price brands, such as Esselunga or
Carrefour.
During the process, unfortunately, some issues appeared to be tackling the consis-

tency of such a tool as a viable data-gathering solution:

e it is not the case in which all keywords and queries are widespread in all the

analysed regions !

e the goodness and consistency of the use of online searches as a proxy for

actual consumption is not necessarily valid on all kinds of goods

The second point is especially critical and, at the same time, fairly hard to evalu-
ate: it is easy to infer that most of the Google users who searched for supermarket
brands were probably driven to do so by interest in those very brands (i.e., they
were willing to learn, for example, about special offers or about the location of the
nearest branch, leading to subsequent shopping at that supermarket), strengthen-
ing the argument. On the other hand, it is also arguable that online searches for
expensive brands of cars are not necessarily as good a proxy as the ones for su-
permarkets: Google users might have just wanted to look at pictures of attractive
or desirable cars, even if they were not willing to buy them. This point is actually
very applicable to brands that are definable as "strong”, i.e. very popular brands
selling products that people might desire, but might not necessarily be able to
afford?.

These drawbacks pushed me to rely on standard data sources only, but the Google
Trends tool could be, when used for research in branches of economics which are
less prone to suffer from these kinds of problems, an innovative alternative source

of data.

'In the aforementioned example, both LIDL and Esselunga are not present in some of the
Italian regions and this clearly tends to influence the results one expects from Google Trends

2This line of reasoning can be applied to some popular, cheap products, but it suits especially
well expensive goods that attract large interest because of their marked differentiation from
competition. Their peculiarities create strong hype or interest, but they do not necessarily
trigger consumption



4. Econometric framework

4.1 Estimation strategy

The baseline specification for the analysis is the multiple regression model:

Gini;y = P + p1log Exports; , + 32 log GD Ppct, , + B3 log GDPpctit (1)

+BaStudents; + Bs Manufacturing, , + Bs Agriculture; , + &,

with an intercept fy, Gini;; being the Gini index (either with or without rents),
log Exports;; the logarithm of exports, log GDPpct;; the logarithm of GDP per
capita (I also include its squared term, to reflect its functional form and its con-
cave relationship with the dependant variable), Students;, the share of population
enrolled in education, Manu facturing;, the share of workers in the industrial sec-
tor, Agriculture;, the share of workers in the agricultural sector and €;; the error
term, all for region ¢ at time ¢, with ¢ = 1,..., N and ¢t = 1,...,7. As mentioned
in Section 3.2, N =20 and T' = 12.

Given the availability of two different measures of the Gini index, I run here and
for all following models two distinct regressions: one using the index excluding
rents, the other using its version including them. The only difference, therefore,
lies in the dependant variable that the two models present, whereas the regressors

are the same.

Given the lack of other control variables to be added, a potential loss of infer-
ence power (which is, at least partly, showed in the low R-squared values found
in the results) for Equation 4.1 is possible. As for regression theory, variation
accruing to missing variables is simply attributable to the error term ¢;; if those

variables are not endogenous in the estimated model: this would hardly impact

15
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the efficiency of the regression, but rather increase the weight of the error term
in explaining the dependant variable. However, this condition is not very likely
as at least one variable (namely, the level of imports) is both missing and related
to one of the regressors (i.e. Exports). This leads to facing the omitted variable
bias. To improve the estimation and, at least partly, catch some of the mentioned
uncontrolled variation, a fixed effects model is the subsequent tested option.

The aim of this regression model is capturing the features that are characteris-
tic of the various regions, so that the changes in variables over time reflect only
non-fired movements. In other words, this model allows to grasp the time-led
dynamics within the variables, ruling out the unobserved effects that impact the
variation in those variables. As an example, it might be the case that a Northern
region of Italy benefits from specific economic or social conditions that are likely
to affect inequality (say, region- or even province-specific subsidies, different local
taxation thresholds and so forth) that a Southern region does not encounter, and
vice versa. To control for this heterogeneous, region-specific effects and therefore
attribute a more appropriate weight to the regressors, I then estimate the fixed

effects model:

Gini;y = a; + b1 log Exports; , + B2 log GD Ppct, , + B3 log GDPpctit (42)
+B4Students; y + Ps Manu facturing, , + B6Agriculturei7t +Eit .

Equation 4.2 uses regional fixed effects to estimate the relation object of the anal-
ysis, again using both the Gini index measures. Notation remains identical to the
one of the basic specifications, except for the introduction of the regional fixed
effects term o, with ¢ =1,..., N.

As a confirmation of the improvements a fixed effects model brings over a stan-
dard multiple regression, I run a F-test for individual effects: an extraordinarily
low p-value imposes a failure to reject the null hypothesis of lacking individual
effects and confirms that this is the better choice among the two models.

At a first glance, however, it is not obvious whether a fixed effects regression would
necessarily be the best choice among other panel data models. A first-difference
model should be ruled out, as T' > 2 and, with a sufficiently large N, this is
commonly referred to as a condition for which fixed effects should be preferred.
There are, though, other techniques which could be implemented: the rationale
between fixed effects is the belief that cov(a;, x;; ;) # 0, i.e. assuming that there
is some arbitrary correlation between the fixed, individual effects and the inde-

pendent variables z;,; (j = 1,...,J ordering the regressors in the equation). At
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a first glance, this seems a reasonable assumption and, therefore, this should be
the right model to make inference from the data. However, with the purpose of
checking more viable options, a random effects regression could be estimated, as
well. This model makes the opposite assumption of cov(w;, ;s ;) = 0, therefore
implying no correlation between «; and the regressors in the equation. Moreover,
random effects account for the serial correlation given by constant factors, an is-
sue which is likely to be present in a fixed effects regression. Hence, I estimate a
random effects model, as well.

A Hausman test is necessary to understand which one between the fixed and ran-
dom effects models best fits the data: the results of this test output a preference
for a random effects regression for the specification estimating the Gini index ex-
cluding rents, whereas a fixed effects model is suggested for the model using Gini

with rents.

4.2 Potential problems of the estimation

4.2.1 The endogeneity issue

Having presented the estimation strategy, the reported results need to be inter-
preted with some care given that, as mentioned, an omitted variables bias may
be present. This can cause the variation belonging to the omitted variables to
be wrongly accruing to the regressors included in the model, returning biased

estimators. More formally, being ¢ the omitted variable in the model

E(Ginigy | log Exports, ;,1og GD Ppct, ;, log GDPpctit, Students; ,
Manufacturing, ,, Agriculture, ,,q) = By + B1 log Exports,
+B2log GDPpct, , + 33 1og GDPpct?vt + BaStudents;

+BsManufacturing, , + Bs Agriculture,; , + vq

the omission of a variable such as the imports level implies that the 5, coefficient
measures the partial effect of exports on the Gini index, ceteris paribus, i.e. holding
fixed, among the others, the omitted imports variable, as well. Rewriting the

regression models in order to include ¢ in the error term outputs the following
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equation:

Gini;y = Bo + (1 1log Exports, , + 21og GD Ppct,; , + B3log G’DPpctit

(4.4)
+B4Students; s + s Manufacturing; , + BGAgricultureiyt + Uiy
or, most relevantly, in the fixed and random effects models:
Gini;y = o; + b1 log Exports; , + B2 log GD Ppct; , + P53 log GDPpctit (45)

+B4Students; y + Ps Manu facturing, , + BGAgTiculturem + Uiy

with u;; = vq + €4, with E(g;4) = 0, cov(git,q) = 0 and cov(g;4, X,;) = 0 (where
X, denotes the set of regressors). An issue of endogeneity arises as long as ¢ is
correlated with any of the regressors in the model, since this leads to E(u;;) # 0,
violating one of the assumptions for an unbiased OLS estimation (Wooldridge,
2010) [17].

Even though establishing whether that is the case in this analysis is not obvious,
it is likely, following the aforementioned example, that there might be some form
of correlation between exports and the omitted imports. Whether this correla-
tion would be positive or negative is not easy to determine: generally speaking,
it would seem reasonable that the two components of the trade balance should go
hand in hand, in a framework of ”openness to trade”. However, in some cases such
as the ones of autarky-led regions, the correlation could well be negative. Since
this is most probably not the case in any of the Italian regions, it should be safe
to assume that the correlation is positive, albeit not necessarily sizeable.

What would be especially hard to evaluate, instead, is the sign of the coefficient
linked to the omitted variable, had it been included in the regression: [3; proved
to be negative, very small in size and basically close to a null factor, even tough
statistically significant in the fixed effects estimation (cf. Table 5.4). In this
sense, determining whether the beta coefficient for another trade indicator such
as the level of imports would follow the same line is a tough call. Assuming that
would be the case and that the correlation between imports and exports would be
positive, then the omitted variable bias would be negative, i.e. the estimate of 3;
in the biased model is lower than the "true” one.

As mentioned, some measures are taken to partly account for the bias, but a lack
of viable instrumental variables to use for an IV model, which is usually indicated

by econometric theory as the first option to solve the omitted variable bias, means
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that it was not possible to completely eradicate the issue from the model. One
possible workaround of this issue would be using one or more independent vari-
ables as an instrument, by lagging them. However, this method can actually cause
a loss of efficiency if the model is overidentified, i.e. if too many instruments are
introduced in the regression. Although this must not necessarily be the case of
every analysis, the instruments generated via this technique are generally weak,
therefore implying the use of several ones, inducing the overidentification issue.
More importantly, such kind of instruments is at risk of being actually correlated
with the error term, violating one of fundamental assumptions of IV modelling:
the principle is that a lagged variable is not correlated with a ”present” error
term, but this is of course not the case when errors are impacted by serial cor-
relation. This would produce a biased estimation with no improvement over the
specifications used in the analysis. Lastly, even if such "simulated” IV technique
was implementable and produced an unbiased estimation, it would nonetheless be
difficult to determine whether this solution is actually valid enough for definitely

eradicating the endogeneity issue.

4.2.2 Robustness checks and tests

In order to refine the analysis and find the best data fit, I then proceed with further
testing: given the unbalanced nature of the panel dataset, I follow Baltagi and Li
(1990) [18] and use the specific Lagrange-multiplier test to determine whether the
estimation would benefit from implementing time effects, too. This is a modified
version of the standard Breusch-Pagan test and it is specifically designed to suit a
situation of unbalanced panel datasets. The results show that a regression model
with individual effects only provides the best fit, so I refrain from adding time
effects, too.

Another standard assumption for a good OLS estimation is the homoskedasticity of
the error term, therefore I first run a Breusch-Pagan test to check for the presence
of heteroskedasticity: this test suggests that I fail to reject the null hypothesis
of homoskedasticity. However, such a result in the Breusch-Pagan test does not
exclude the chance of having a non-linear functional form of heteroskedasticity: to
rule out such possibility, the implementation of a White test is necessary. This test
has the drawback of being less useful when the number of independent variables is

rather high, but since this is not the case in the analysis, it is here a better option
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than the Breusch-Pagan test. The White test actually confirms the presence of a
form of heteroskedasticity for the fixed effects model, whereas the random effects
one presents homoskedastic errors.
Furthermore, it is necessary to test for the presence of serial correlation in the
data, a rather common issue in a panel dataset. Wooldridge (2010) and, generally
speaking, econometric literature, tends to accept that, in a fixed effects model with
a preponderance of ¢; in the usual composite error v;; = u; ¢+ ¢;, serial correlation
tends to decrease and eventually cease over a large enough time frame. It also
suggests, however, that the case of a strong serial correlation of the idiosyncratic
error u;; might lead to a very large error in the fixed effects estimation. To test for
such correlation I therefore use what is known as the Wooldridge’s test for serial
correlation in short panels, which is suggested for panels with small 7" and large
N: the residuals of the estimated fixed effects model are lagged and a pooling
AR(1) specification:

Eir =+ 0811+ Niy (4.6)

is used (taking, therefore, the last two time periods). Specifically, this tests the
hypothesis H0 : 6 = —1/(T" — 1), where 6 = corr(i; r—1, ;) with i denoting, as
usual, the time-demeaned error term of fixed effects regressions. The test suggests
presence of serial correlation, so I follow Arellano (1987) [19] to compute het-
eroskedasticity and serial correlation-robust standard errors for the fixed effects
model. As a side note, the fact that these clustered errors are smaller in magni-
tude than some of the originally computed ones suggests that the aforementioned
correlation is negative.

As for the random effects model, I follow Baltagi and Li (1995) [20]: this tests
the presence of serial correlation in the idiosyncratic error. The test confirms a
presence of serial correlation, therefore I follow White (1984) [21] to obtain robust

standard errors.



5. Results

Table 5.1 shows the results of the multiple regression estimations using the "no
rents” Gini index as outcome variable, increasingly using all variables. Table 5.2,
on the other hand, presents the outcome of the same estimation strategy, using
the Gini index including rents as dependant variable. Standard errors are noted in
brackets. As mentioned in Section 4.2, these results, albeit statistically significant,
are particularly subject to bias and the estimation needs a better model to fit the

data properly. Hence, the use of fixed and random effects models.

Table 5.3 outputs the results of the fixed effects specifications: similarly to Ta-
ble 5.1, these regressions use as outcome variable the Gini index excluding rents,
whereas Table 5.4 shows the same specifications using the index computed includ-
ing rents. Again, standard errors are noted in brackets. As mentioned in Sec-
tion 4.2, the standard errors for regression (4) in Table 5.4 are heteroskedasticity

and serial correlation-robust as for Arellano (1987).

Lastly, Table 5.5 and Table 5.6 present the results of the random effects models,
using the Gini without and with rents as dependant variable, respectively. Stan-
dard errors are noted in brackets and the ones of regression (4) in Table 5.5 are

robust to serial correlation, as explained.
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The results give a mixed picture. Following the indications of the Hausman test
and focusing on Table 5.4 and Table 5.5, with a particular emphasis on the more
comprehensive regressions, it is observable how the Gini index excluding rents does
not seem to be affected by the level of exports, as the coefficient is both negligible
and, most importantly, not statistically significant. The constant term absorbs a
very sizeable part of the explanation power of the model, while the main included
variable to produce a significant effect is GDP per capita. This should probably
not strike as surprising, given that it is strongly linked with any measure of income
inequality (as a matter of fact, GDP per capita and income per capita, albeit not
perfectly overlapping, are two very similar concepts). More surprising, instead,
is the lack of significance for the other regressors which should be bringing an
impact in the Gini index dynamics: both the education measure and the sectoral
composition of workforce do not play a role in this model.

As for Table 5.4, the results are quite different, since there is an arguably small,
but statistically significant impact of exports suggested by the fixed effects model.
As a reminder, the Gini index is defined in the [0, 1] interval, with 0 representing a
perfectly equal distribution of income and 1 being complete inequality. Therefore,
the negative coefficient in the regression means a contribution in lowering inequal-
ity, even if ever so slightly. Moreover, this coefficient proves to be very insensible
to the addition of variables to the model, by remaining almost identical through-
out the various specifications and actually slightly increasing in magnitude. On
the other hand, GDP per capita loses both in the size and the significance of its
effect onto income inequality. Remarkably, then, all the FE specifications show a
small and significant effect of trade on the Gini index including rents, but fail to
attribute any such weight to the other regressors, whose coefficients are small and
not significant all across the various specifications.

More surprising seems the lack of an effect coming from the variables regarding
sectoral composition of the workforce. This might suggest at least two features
which are highly inherent to the territorial dimension of the labour market: a
great degree of mobility within sectors and/or a comparable one between sectors.
This would imply that it is not necessarily the case in which certain sectors are
particularly prone to wage inequality brought by foreign competition, as it is in-
stead vastly showed in the empirical literature.

It is also important to remember, however, a crucial factor induced by using a re-
gression model with individual effects, i.e. that such a technique, however useful,

tends to eradicate most of the variation from the estimation: excluding the effect
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induced by local features means considering time-led variations only. This aspect
should be reflected in the estimation with relatively unimpressive numbers, which
are surely already impacted by the mentioned drawbacks coming from both data
and regression models.

Albeit not being a perfect tool, an indicator of the goodness-of-fit like the R-
squared value signals a certain lack of explicative power in almost all regressions
models, except in the case of the simple multiple regression with all variables, which
is not, however, the appropriate model for this panel dataset!. This is partly true
even when taking into account the difference in the reported R-squared, in that
the two panel data models report its within measure (for the fixed effects models)

and its overall one (for the random effects regressions).

Overall, the results suggest that no sizeable effect is brought by exports in shap-
ing the Gini index. However, it is necessary to remark how the endogeneity issue
arising from the omitted variable bias was not completely eradicated by the unob-
served effects models, so the estimated coefficients could be at least slightly biased.
This implies that, with the assumptions showed in Section 4.2, the coefficient is
probably overestimated (in absolute value), so that the actual impact of exports
on income inequality is lower than the results show.

Given all these considerations, the results appear to be in contrast with a large
part of the cited literature, which find more significant and sizeable impacts of
trade on income inequality. As previously mentioned, research has mostly focused
on developing countries (especially those facing an opening to trade) rather than
a rich one like Italy, and only a few papers have analysed sub-national variations,
so that comparing the outcome of those results with the ones in this thesis is not
straightforward, nor was it having a precise a priori idea about what my estima-
tion strategy would output as a result. However, the initial correlation matrix
in Figure 3.1 showed a very weak degree of relationship between exports and the
Gini index in the data (especially in the case of the measure excluding rents).
This indication, albeit imperfect, could be considered as a first clue for the almost
null estimated impact. Overall, it could be said that an uncertain result might be
expected for an analysis like the one in this thesis, considering the micro-level of

interest and, most importantly, the absence of shocks in trade patterns.

'As a side note, the multiple regressions also display a significant effect of the Students
variable, which is instead not consistent in the RE and FE models
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In this sense, studying a developing country should lead to more marked indica-
tions, especially through techniques such as a difference-in-differences regression
model, which perfectly suits a ”before-after shock” comparison.

An alternative approach to extend the analysis of this thesis, which I was not able
to pursue because of the lack of the necessary data, would be extending the sam-
ple to a larger number of regions, for example by including all the European ones.
This would allow for a bigger sample in the analysis and the possibility to compare

more heterogeneous regions, opening to the chance of an interesting debate.



6. Conclusions

A large literature has investigated the effect of trade on inequality from various
angles, often coming to the conclusion that an impact, increasing inequality, is
present at least in the first period after opening to foreign competition. This
seems to happen as both between- and within-sectors mobility of workers might
be limited. In this thesis, I estimate the impact of export activity on income
inequality, using regional-level data from Italy.

Using panel data models such as fixed and random effects regressions, I find that
no such effect is present onto the Gini index excluding rents estimated via random
effects, but in fact across all regression models. A small effect is instead estimated
to lower the measure of inequality including rents. This is at odd with a large
chunk of the literature which, mostly looking at developing countries opening to
trade activity, shows a more definite, negative impact of trade on inequality.
Endogeneity arising from the omission of variables such as the level of imports
tackle the unbiasedness of the estimation, therefore leading to necessary caution

in interpreting the results of the empirical analysis.
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