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Abstract

E-commerce platforms have become increasingly pervasive, reshaping local
labour markets. This study investigates the impact of Amazon’s expansion
in Italy—specifically the opening of Fulfillment Centers (FCs) and Delivery
Stations (DSs)—on municipal-level wages and employment, using income tax
data and a staggered difference-in-differences approach. The results reveal a
net negative effect on both employment and per capita wages, particularly
in areas near DSs. Municipalities hosting FCs experience an increase in
low-income employment alongside a decline in high-income earners. These
findings suggest that although e-commerce may generate jobs, likely in logis-
tics, it simultaneously displaces higher-paying employment, contributing to
wage polarization and raising concerns about the quality and distributional
implications of this new employment.
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1 Introduction

Digital platforms are widely regarded as one of the most significant developments
in the economy over the past two decades. Companies such as Meta, Alphabet,
Microsoft, and Amazon have profoundly transformed their respective industries
and markets. Their business model centers on connecting users, producers, devel-
opers, and other market participants through a digital interface that consolidates
a wide range of goods and services in a single space. By doing so, these platforms
generate powerful network effects and have become indispensable to both economic
actors and institutions. As a result, they hold substantial market shares in the
sectors they operate in. Additionally, digital platforms have capitalized on — and
contributed to — changes in the world of work, particularly in terms of flexibility.
While this has enhanced value creation, it has also intensified trends toward job
precarity and lower-quality employment (Garcia Calvo et al., 2023)).

The presence of a digital platform can have two distinct effects on workers. The
first is substitution: digital platforms often replace traditional intermediaries by
internalizing functions and resources, typically relying on different types of workers
or tasks than those displaced. The second effect is scale: platforms can expand
economic activity by creating larger, more integrated markets for goods and ser-
vices. As a central hub in these markets, the platform consolidates economic
transactions. With significant power in both product and labor markets, it can
exert downward pressure on wages for the workers it directly employs.
E-commerce platforms offer a valuable context for examining the effects of dig-
ital platforms on labour markets. The goods they sell or intermediate are also

available in brick-and-mortar and chain retail stores, meaning their entry intro-



duces a competitive shock that can displace or reshape employment in traditional
retail. At the same time, to fulfill orders, these platforms directly or indirectly
generate employment in logistics and transportation, increasing labour demand
in those sectors. This paper aims to estimate the net local impact of the entry
of a major e-commerce platform—Amazon—on wages and employment. Indeed,
Amazon.com Inc., through Amazon Italian Logistics S.r.l., is a leading actor in
the sector and oversees the management of all Fulfillment Centers established in
Ttaly [1

While a number of primarily qualitative studies have examined the evolution of
working conditions at Amazon and, more broadly, within the logistics sector (Ben-
vegnt et al., [2018] [Bonacich and Wilson, 2011, |Cirillo et al., 2025b, |Delfanti, 2021,
Gutelius and Theodore, 2019), often highlighting the sector’s relatively low levels of
employment protection compared to manufacturing, few have provided quantita-
tive evidence on the spatial impact of e-commerce platforms at a fine geographical
scale (Chava et al., 2024). As such, the geographically contingent effects of e-
commerce on labour markets remain underexplored. This omission is notable given
that e-commerce may produce both localised and spatially uneven labour mar-
ket outcomes. While brick-and-mortar retail establishments—particularly smaller
ones—must locate close to consumer demand, logistics facilities such as warehouses
face fewer spatial constraints. The expansion of e-commerce therefore implies not
only sectoral shifts in employment, but also a partial redistribution of jobs from
urban centres to peripheral or suburban areas.

From a labour market perspective, the redistribution associated with e-commerce

!A Fulfillment Center is the central node in Amazon’s logistics network: a large warehouse
where e-commerce products are received, stored, and prepared for shipment—that is, picked,
packed, and loaded onto delivery vehicles.



extends beyond geography to encompass shifts between and within income classes.
Lower-income earners may gain access to new employment opportunities in ware-
housing and logistics, provided that wages in these sectors exceed their outside
options. At the same time, the expansion of e-commerce often leads to a de-
cline in traditional retail employment—where many lower-wage jobs are concen-
trated—potentially exerting downward pressure on wages in that segment. Fur-
ther, as markets expand and reconfigure around platform-based models, workers —
frequently self-employed or employed by small firms — face growing competition
from new entrants and reduced price—cost margins, contributing to wage suppres-
sion. Given these contrasting dynamics, the net effect of e-commerce platforms on
local labour markets remains, ultimately, an empirical question.

In light of these considerations, this paper constitutes one of the first quantitative
efforts to assess the impact of e-commerce on wages and employment within a
European country. To this end, a unique dataset has been constructed by merging
two primary sources of information. First, a list of Amazon facilities—including
details on their location and the quarter of establishment—was obtained from
MVPWL.com, a logistics consulting firm, and cross-validated through newspaper
articles reporting facility openings. Larger facilities are referred to as Fulfillment
Centers, while smaller urban-oriented sites are known as Delivery Stations. Sec-
ond, publicly available data from personal income tax filings, maintained by the
Italian Ministry of Economy and Finance and aggregated at the municipal level,
provide annual information on average wages and the number of wage-earners
across all Italian municipalities from 2013 to 2023.

Moreover, to identify which municipalities are affected by the platform’s presence,

each is classified based on whether it falls within the 2011 EU Labour Market Area



(LMA, Sistemi Locali del Lavoro) of the municipality hosting an Amazon facilityﬂ
LMA boundaries are obtained from the Italian National Institute of Statistics (IS-
TAT).

Using a difference-in-differences framework with staggered adoption and not-yet-
treated controls, the analysis reveals that, on average, the opening of a new
e-commerce facility has a -0.013 negative effect on log per-capita wages in any
given year-municipality. The dynamic effect intensifies over time: four years post-
opening, per-capita wages in treated municipalities are 0.034 log points lower,
corresponding to annual losses between 711€ and 775€ per capita. Similarly, log
employment declines by 0.037 points, with treated municipalities experiencing be-
tween 148 and 175 fewer employees on average after four years.

However, the analysis also reveals that the impacts of e-commerce vary between
urban and peripheral facilities. More specifically, the establishment of a new Ful-
fillment Center is less strongly associated with declines in wages and employment.
In contrast, urban Delivery Stations appear to drive the long-term negative effects
of e-commerce, with both wages and employment decreasing in these areas. This
difference can be explained by the distinct characteristics of the two facility types.
Fulfillment Centers are typically located farther from cities, in commuting zones
where location decisions are influenced less by population density or income levels
and more by factors such as access to a suitable labour pool and proximity to ma-
jor highways. These are large facilities, employing between 800 and 1,200 workers.
Conversely, urban Delivery Stations are smaller and employ fewer workers. They
serve to enable rapid delivery in premium urban areas, where competition with an

already abundant retail sector is more pronounced.

2The first facility opening in the sample occurs in 2015, and the most recent one in 2022.



Focusing on income distribution, the empirical analysis reveals that municipal-
ities hosting Fulfillment Centers experience an increase in the number of low-
wage earners—taxpayers in the 0-26,000 euro bracket—although their incomes
tend to decline. Conversely, among the highest earners—those in the 55,000+
euro bracket—such municipalities exhibit a reduction in the number of taxpayers,
with no significant change observed in average income within this group. For the
middle-income bracket (26,000-55,000€ ), changes in the number of taxpayers are
smaller, and income levels remain stable’| Overall, the main analysis indicates that
e-commerce is associated with reductions in employment and declines in wages.
These effects are particularly pronounced in municipalities near urban areas, es-
pecially those hosting Delivery Stations. In contrast, the impact of labour market
power—which might be expected to be stronger in more dispersed and less elas-
tic labour markets, such as those surrounding Fulfillment Centers—appears less
significant at the aggregate level. Examining income brackets, e-commerce seems
to have increased employment among lower-income earners in municipalities with
Fulfillment Centers, while reducing the number of taxpayers in the highest in-
come bracket (over 55,000€). This pattern aligns with the interpretation that
e-commerce exerts downward pressure on wages.

Two main robustness checks have been performed to validate these findings. For
instance, given that the definition of commuting zones by ISTAT may not per-
fectly capture the municipalities affected by a facility’s presence, an alternative

analysis was conducted considering municipalities within a 50 km radius from the

3Income brackets provided by the Ministry of Economy and Finance, reflecting Italy’s pro-
gressive tax rates, are as follows: below 0, 0-10,000 €, 10-15,000 €, 15-26,000€, 26-55,000€ ,
55-75,000€, 75-120,000€, and over 120,000€ . Due to likely misreporting, the lowest and high-
est brackets are excluded, and the first three and last two brackets are aggregated, resulting in
the 0-26, 26-55, and 55-120 brackets used here.



centroid of the municipality hosting the e-commerce facility as treated. The re-
sults remain qualitatively unchanged, providing reassurance about the accuracy of
the empirical strategy. Additionally, since the Milan commuting zone is classified
as a Fulfillment Center and might potentially bias the estimates, regressions were
re-run excluding this zone. No substantive changes were detected, confirming that
this labour market area was not driving the results.

The remainder of this article proceeds as follows. The next section reviews the
main contributions on e-commerce and related fields stating our research ques-
tions. Section [3] details the data sources and outlines the methodology. Results

are presented in Section [4] and Section [5] offers discussion and concluding remarks.

2 Setting the scene: literature review and research
questions

This article contributes to the literature on the economic effects of e-commerce by
bridging two main research streams: the impact of e-commerce on market struc-
ture and industry dynamics, and the labour outcomes associated with new digital
technologies, particularly digital platforms.

On the first line of analysis, most existing empirical research has focused on
consumer behavior, market dynamics, and welfare outcomes, suggesting that e-
commerce lowers prices for homogeneous goods, enhances consumer welfare—partly
through increased access to products—and reduces price dispersion (Brynjolfsson
et al., 2010, Brynjoltsson and Smithl 2000, Ghose et al., 2000, (Ghose and Yao,

2011)). More specifically, e-commerce is believed to improve consumer welfare by



enabling consumers to switch to online merchants that offer higher-quality prod-
ucts at lower prices (Dolfen et al. 2023 (Goldmanis et al., [2010).

Continuing along this line of research, several studies have highlighted the inter-
relationship between market structure and geographical factors in assessing the
effects of e-commerce on local labour markets. The impact of e-commerce plat-
forms on urban retail sales and employment has been shown to vary based on
factors such as platform market power, self-preferencing practices, and the degree
of local embeddedness (An and Chung, [2025, Farronato et al., 2023 |Waldfogel,
2024)). As a result, scholars have emphasized the critical role of geography, worker
skill levels, and consumer preferences in shaping platform location strategies, which
in turn influence the distributional effects of e-commerce on both firms and work-
ers (Bar-Isaac et al., 2012, Brynjolfsson et al., 2009, [Forman et al.; 2009, 2012).
As a second stream of research, focusing specifically on labour, other studies have
highlighted that digital platforms tend to create employment primarily in logistics
and transportation, while contributing to job losses in the retail sector. A similar
pattern applies to wages at the local level (Bauer and Fernandez Guerrico, 2023,
Chava et al., 2024).

More broadly, the empirical labour literature has found that new digital tech-
nologies are associated with rising productivity, alongside increasingly polarized
outcomes for workers (Acemoglu and Autor} 2011} |/Acemoglu and Restrepol, [2020)).
These outcomes vary depending on workers’ skill levels, employment contract sta-
bility, and the orientation and focus of technological change (Cirillo et al., 20254,
2021)).

In the context of the retail industry, previous research suggests that the entry

of large "Supercenter"-type retailers has significant local impacts on retail em-



ployment, small businesses, and communities. These effects often include wage
reductions and business closures, as local firms struggle to compete with major
retail chains (Holmes, 2011, Mihaescu et al. 2024, Wiltshire, 2022). Similar re-
search within a European context has examined the expansion of a large furniture
manufacturer. In that case, however, the net effects appear to have been largely
positive (Daunfeldt et al., 2017).

From a geographical perspective, most empirical research on these issues has con-
centrated on the United States, with relatively few studies examining the effects of
e-commerce in Europe (Biagi and Falkl, 2017) or in non-Western contexts. Notable
exceptions include recent work by Chun et al.| (2023) and |Choe et al.| (2024)), which
analyze the impact of e-commerce across urban and rural areas in South Korea[f]
In contrast to previous research, this paper focuses on a single country—Italy—where
digital platforms have played a significant role in reorganizing productive factors
and value chains across industries such as retail, restaurants, and hospitality (Cir-
illo et al., 2025a;, Guarascio and Sacchi, 2018). To the best of our knowledge, this
study constitutes the first empirical attempt to estimate the impact of e-commerce,
represented by the opening of Amazon facilities, on wages and employment within
a European context. Unlike prior studies, which have predominantly concentrated
on retail employment, this article examines the broader municipal labour force.
Two main research questions are tested, grounded in two distinct premises.

The first issue concerns the differential effects of e-commerce on rural versus ur-
ban labour markets. E-commerce is highly reliant on logistics, which has evolved

in recent years into a two-tiered system: large, labour-intensive warehouses that

4Addressing the urban—rural divide, these studies find that e-commerce is associated with a
sustained decline in retail employment in non-metropolitan areas and with wage losses in urban
contexts.



receive goods from ports and airports, and smaller facilities responsible for the
final distribution to consumers. The former, commonly referred to as Fulfillment
Centers, are typically located in peripheral or rural areas, a locational pattern
shaped by factors such as lower land costs, proximity to major highways, and the
availability of cheaper, lower-skilled labour (Cattero and D’Onofrio, 2018, [Fried
and Goodchild, 2023, Kang, 2020, Risberg, |2023, Rodriguel [2020). Delivery Sta-
tions, by contrast, are smaller facilities located closer to urban centers, designed
to handle the last-mile delivery process efficiently.

The second issue arises from the understanding that structural transformations—such
as those triggered by the expansion of e-commerce—generate heterogeneous effects
across different segments of the labour market. Labour market polarization has
been closely linked to the diffusion of digital technologies (Acemoglu and Autor,
2011} |Autor et al., |2020). E-commerce may contribute to this trend by increasing
the number of low-wage, low-skill jobs in warehousing[’| while simultaneously dis-
placing independent shopkeepers and their employees (Choe et al., 2024} |Cirillo
et al., |2024b)). Grounded in these considerations and building on prior literature,

we formulate the following research questions:

RQ1: What is the impact of the opening of a new Amazon facility on municipal-
level wages and employment? To what extent do these effects differ between

Fulfillment Centers and Delivery Stations?

RQ2: How does the opening of a new Amazon facility affect the number of earners
and average wages across different income levels? Are these effects consistent

along the wage distribution, or do they differ between low-, middle-, and high-

5Particularly when combined with technologies used to enhance, monitor, or substitute worker
performance (Baiocco et al., 2022] |Cirillo et al., [2024a)).



mcome earners?

3 Data and empirical strategy

3.1 Data

To examine the impact of e-commerce on wages and employment, we construct a
novel municipality-level dataset that combines detailed information on the open-
ing of new Amazon facilities with key labour market indicators. More in de-
tail, to proxy the rise in e-commerce activity in Italy, we compile a comprehen-
sive list of Amazon’s logistics centres—the country’s dominant e-commerce oper-
ator—sourced from a logistics consulting firm. This publicly available data has
previously been used in studies focused on the United States (Bauer and Fernan-
dez Guerrico, 2023| (Chava et al., 2024). We validate each entry through cross-
referencing with local newspaper reports that typically announce new warehouse
openings in conjunction with expected job creation. Between 2011 and 2023,
Amazon opened 57 such facilities across Italian municipalities. We exclude the
first opening, as it falls outside the scope of our data. We further exclude facilities
opened within already treated LMAs, as these do not introduce additional treated
municipalities. Facilities inaugurated in 2023 are also dropped, given the absence
of a post-treatment period.

As previously stated, facilities can be Fulfillment Centers or Delivery Stations, with
different characteristics in terms of the socio-economic characteristics of the mu-
nicipalities involved. Delivery Stations are closer to cities, enabling fast shipping;

Fulfillment Centers are mostly used for bulk logistics operations, are conveniently
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closer to highways and removed from cities to compress land and labour input
costs. For the purposes of this analysis, we then classify Sortation Centers as
Fulfillment Centers, given their comparable characteristics in terms of wages, em-
ployment, and geographic location. Our final sample comprises 37 facility openings
across distinct commuting zones over the 2015-2022 period [

We then link these facility openings at the municipal level to income tax data from
the Italian Ministry of Economy and Finance, which provide annual information
on total labour income (gross wages) and the number of wage earners (employees)
in each municipality for the period 2013-2023. Wages are defined as income earned
from subordinate employment. Disposable income deriving from a multiplicity of
sources is instead the basis for the definition of taxable income brackets. To define
treated municipalities, we adopt the concept of Labour Market Areas (LMAs) as
established by the Italian National Institute of Statistics, based on the 2011 census
and harmonized at the EU level[] An LMA is defined as a functional area in which
at least 80% of the employed population commutes within the boundaries of its
constituent municipalities. Treatment is assigned at the LMA level rather than at
the level of individual municipalities, as the proximity of a new facility is expected
not only to generate local employment opportunities but also to enhance delivery

efficiency by reducing shipping times, thereby affecting local labour markets more

broadly (Chava et al., 2024).

[Table

6To account for potential anticipation effects, we treat facilities opened in the third quarter
of a given year as opening in the following calendar year.

"Eurostat — FEuropean Harmonised Labour Market Areas: Methodology on Func-
tional Geographies with Potential, 2020 edition, https://ec.europa.eu/eurostat/web/
products-statistical-working-papers/-/ks-tc-20-002
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As Table[I] shows, municipalities that host an Amazon facility differ systemati-
cally from those that do not. On average, they have a larger number of employees
and higher per-capita wages. The shares of both low- and high-income earners are
also higher, while the number of middle-income earners does not differ significantly
El

From a geographical perspective, Figure [1| shows that Fulfillment Centers and
Sortation Centers tend to be based in the North, and in municipalities located
in labour market areas farther away from main cities. Instead, Delivery Stations
signal Amazon presence for fast shipping near almost all cities over 100.000 inhab-

itant<dl

[Figure [1] [Figure

Moreover, Figure [2] depicts the temporal and spatial evolution of Amazon’s
expansion across Italy. The platform initially concentrated its growth in the
North and in the area surrounding the capital, Rome, before extending its net-
work—primarily via Delivery Stations—to major cities in the Centre and South.
These spatial and temporal heterogeneities are explicitly accounted for in the em-
pirical analysis through the identification strategies and controls employed as we

will detail in the next subsection.

8Table in the Appendix reports descriptive statistics excluding Milan. Removing Milan
reveals additional heterogeneities: municipalities hosting a Fulfillment Center appear more simi-
lar to non-treated municipalities, except in terms of per-capita wages, which remain persistently
higher. These patterns reflect Amazon’s strategy of locating Fulfillment Centers near peripheral
municipalities, yet predominantly within the wealthier North of Italy, where approximately 46%
of the national population resides.

9Main exceptions are Salerno, Foggia, Taranto, Reggio Calabria, Messina, and Sassari, all
located in the South and Islands.
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3.2 Methodology

In order to estimate the impact of a new e-commerce facility on local per-capita
wages and on the local number of employees, we apply an event-study approach
(Callaway and Sant’Anna;, |2021). This strategy entails aggregating the results of
separate difference-in-differences regressions, estimating the impact of each facil-
ity (event) on a given territory, in a given year. During aggregation, the effects
of estimating the impact in different years and for different units (municipalities)
are meted out, allowing the retrieval of the dynamic impact over time of a new
Amazon facility, as well as the static year-time effect (the overall measure, shown
in table 2 and 3).

An issue with this method is that the control municipalities, for which the event
did not occur, may have unobservable characteristics correlated with the choice
of Amazon not to locate there. Thus, not-yet-treated municipalities are used as
controls. These are municipalities scheduled to receive a facility in future periods
but untreated in the year corresponding to the estimated treatment cohort. Em-
ploying not-yet-treated municipalities as controls helps mitigate concerns related
to spatial correlation and potential self-selection bias, as the e-commerce platform
does not randomly choose its locations. Instead, site selection tends to favour
areas with large consumer markets and convenient access to major highways (see
figures A2 and A3 in the Appendix).

We estimate the following equation:

ATT,; = a+ BPostAmazon, >g + ®c + O + €4 (1)

where AT'T,; denotes the average treatment effect on the treated for the outcome
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variables in municipality ¢ in year t; PostAmazon is a binary indicator equal to
1 if the municipality belongs to an LMA where an e-commerce facility is present
in year t > ¢, with ¢ indicating the year of the facility’s opening; ®. represents
municipality-fixed effects; © captures time fixed effects; and e represents doubly
robust inverse-probability-weighted errors, computed using a wild bootstrap pro-
cedure (Rios-Avila et al. 2021)).

In order to reply to RQI! and RQ)2, equation [I] has six different outcomes, esti-
mated across three different reference populations.

To answer RQ1, we regress the log of the wage and the log of the number of in-
come earners. We do so first with the full sample of Amazon facilities; second,
we split the sample between municipalities impacted by a Fulfillment Center and
those impacted by a Delivery Station.

As said the observed effects of e-commerce may not be driven by changes in lo-
cal labour market conditions per se, but by shifts in the composition of the local
workforce. To address this, it is crucial to analyze the number of taxpayers across
different income brackets as additional outcome variables (RQ2). When combined
with data on total income within each bracket, this approach allows us to assess
the distributional impacts of e-commerce expansion.

To address R(Q)2, we regress first the log of the number of income earners
in the three brackets we have identified, and we do so jointly for all facilities and
separately thereafter. We then regress the log of the average income in each income
bracket, in the same manner.

Additionally, although recent research suggests that zones of consumption are
smaller than commuting zones (Batch et al., 2025)), partly alleviating concerns

related to treatment misclassification, LM As may still imperfectly capture the true
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area of impact of e-commerce expansion. To address this, we conduct a robustness
check in which treatment is redefined based on geographic proximity: for both
urban (Delivery Station) and peripheral (Fulfillment Center) areas, we consider as
treated all municipalities located within 50 kilometers of the municipality hosting
the facilitym Lastly, given that Milan —Italy’s most urbanized LM A— is classified
as hosting a Fulfillment Center, we repeat the analysis excluding this event to test

the sensitivity of our results.

4 Results

The average impact of new e-commerce facilities on wages and employment appears
to be negative. However, this effect is not uniform: municipalities located near a
Fulfillment Center do not experience declines in wages or employment. In contrast,

municipalities near a Delivery Station do face such negative impacts.
[Table [2] [Table

More specifically, the baseline estimates indicate a decrease of 0.013 log points
in the average wage in the static aggregation, across years and municipalities.
When examining the impact dynamically, the effect appears to grow over time.
By the fourth year following the establishment of the facility, the average wage
in treated municipalities declines by more than 0.03 log points. In municipalities
hosting a Delivery Station, the decline is twice as large (see Figure [3)).

This trend is mirrored by similar decreases in employment (see Figure . On

average, a new e-commerce facility leads to a 0.03 log point reduction in the number

0Distances are calculated using the geographic centroids of municipalities. Specifically, treat-
ment is assigned based on whether the centroid of a given municipality falls within a 50-kilometer
radius of the centroid of the municipality where the facility is located.
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of employees in treated municipalities. This effect is statistically significant only
in municipalities affected by the opening of a Delivery Station, where employment
drops by 0.04 log points.

Looking at the longer-term impact, employment declines by 0.08 log points
after four years, and by as much as 0.11 log points in municipalities with a Delivery
Station.

Taking stock of this evidence, we can assess that a new Amazon facility de-
creases wages and employment when it is close to urban labour markets, likely

reflecting the impact of the platforms on shifts in consumption patterns.

[Figure |3] [Figure {4

Focusing on R@2, Table [4] shows that the number of income earners in the
lowest bracket (0-26,000 € ) increases in municipalities where a Fulfillment Center
has opened. The opposite trend is observed in municipalities treated with a Deliv-
ery Station, as well as across higher income brackets. Notably, the highest income
bracket — those earning above 55,000 € € shows the most significant decline.
Concerning the impact on average income by bracket (Table , results indicate a
general decrease in income levels. In municipalities with a Fulfillment Center, this
decline is limited to the lowest income bracket. In contrast, Delivery Stations are
associated with reductions across all income brackets. The least affected group is
the middle-income bracket, comprising individuals earning between 26,000 € and

55,000 €.
[Table 4] [Table

In light of the results, we can assess that Amazon has compressed the income

distribution by reducing relatively more the number of income earners in the higher
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brackets (see also Figures and in the Appendix). Concerning Fulfillment
Centers, the process even shows a reversal, with the number of earners under
26,000 €increasing. For this group the decrease in income is significant even in

municipalities with a Fulfillment Center.

4.1 Robustness checks

As anticipated in Section [3.2] consumption zones may differ from commuting zones.
Therefore, as a robustness check, we estimate the impact of the opening of a new
e-commerce facility using an alternative method to identify treated areas. Specif-
ically, we define treated zones as those within a 50 km radius of the centroid of
the municipality where the facility was opened. This approach yields qualitatively
similar results, reinforcing the validity of the choice of Local Labor Market Areas
(LMAs) to identify the treatment. A comparable outcome is obtained when the

analysis is repeated excluding Milan as a Fulfillment Center.

The 50km radius treatment identification, combined with the use of not-yet-
treated controls, relies on less observations than the LMA approach. Nonetheless,
results indicate quite clearly that the magnitude and direction of the impacts
hold. For the wages equation, the impact of Amazon is a decline of 0.012 log
points in municipalities within a 50km radius from the one in which the platform
is established. The impact is driven and larger in municipalities within 50km of
a Delivery Station (Table in the Appendix). For the employment equation,
Amazon affects the log of the number of employees negatively by 0.04 log points,

and by 0.066 log points in municipalities close to a Delivery Station, which drive
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the effect (Table in the Appendix). In both the wage and the employment
equation, the impacts for Delivery Stations appear to be stronger than in the LMA
identification, pointing to the fact that some spatial spillovers may go beyond tra-
ditionally defined LMAs. Dynamic effects (Figures and in the Appendix)
also resemble the impacts documented in the main analysis. The main difference
lies in the wider confidence bands for the log of the number of employees, which
tend to become larger over time. The trend also becomes flatter, indicating that
the employment impact may fade away after some time.

Removing Milan from the list of centers does not qualitatively alter the results.
The Milan Fulfillment Center is also the first one in our considered sample, thus
reducing the pre-trend years in the aggregation from 5 to 4. Still no impact is de-
tected concerning FCs, while the overall estimate on the log number of employees
indicates a slightly lower loss (Tables and in the Appendix).

These results show that the impact does not depend from a single warehousing
facility or geographical pattern, and it is only mildly sensitive to alternative iden-

tification strategies, further reassuring us of the estimates’ validity.

5 Discussion and conclusion

This article provides evidence on the net impact of e-commerce on wages and
employment in Italy. It leverages the staggered rollout of warehouses by the leading
e-commerce platform in Italy—Amazon—to identify these effects. Consistent with
prior research (Bauer and Fernandez Guerrico, 2023, (Chava et all 2024, |Chun
et all 2023), our findings indicate that e-commerce has had a negative impact

on labour markets. Specifically, the results suggest that e-commerce platforms
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exert a negative local effect on both wages and employment. Using an event study
approach applied to a unique municipality-level dataset, we find that this impact is
likely driven primarily by the substitution of existing jobs with lower-paying ones.
While detailed sector-level data on wages and employment are unavailable for each
municipality or Local Labor Market Area (LMA), it is reasonable to infer that e-
commerce predominantly generates new jobs in logistics and transportation, while
simultaneously competing with traditional brick-and-mortar retail stores (Chava
et al., 2024, Chen and Tsai, [2023]).

When focusing on the specific characteristics of e-commerce facilities, our es-
timates reveal substantial heterogeneity. More specifically, Delivery Stations, lo-
cated closer to urban centres, drive the impact. Urban labour markets are rel-
atively more elastic with respect to rural areas. They also tend to host more
establishment related to consumption, such as brick-and-mortar stores. The fact
that the impact of Amazon is driven by such municipalities implies, then, that the
main effect at play is one of substitution between online and offline sales.
Municipalities close to Fulfillment Centers, instead, do not show significant im-
pacts. In Fulfillment Centers, Amazon locates most logistics jobs. These are also
located in less central hubs for retail demand. This implies that, on average, the
impact of Amazon should be one of job creation. Amazon should, also, have an
impact as an employer in the long run, as it reconfigures around itself the demand
for logistics services. This would result in some form of labour market power in
municipalities with lower elasticity of labour supply, which provide less job oppor-
tunities outside the platform. However, the net effects on wages and employment

in these areas are not negative.
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The decomposition of the impact reveals a differential effect across income
brackets: the decline in the number of taxpayers in the highest-income bracket
is twice as large as in the middle-income bracket, and six times larger than in
the lowest-income bracket. Within each bracket, both lower-income earners and
higher-income earners experience the most significant income reductions in treated
municipalities.

For lower-income earners, wage declines appear to stem from the e-commerce plat-
form’s dominance and its reshaping of local labor markets. This pattern is partic-
ularly evident in municipalities close to a Fulfillment Center, where the number of
low-income earners increases, while their average income declines. This suggests
that the platform’s hiring practices and its control over demand play a role in
driving these outcomes. Even as the platform, with its Fulfillment Centers, does
not have a net negative effect on wages, its impact is evident when looking at the
dynamics of income, which lead to a replacement of higher-paying forms of earning
with lower-paying ones.

Taking stock jointly of the evidence, it would appear that the negative impact of
e-commerce on jobs is mostly a urban phenomenon (Choe et al., 2024)). However,
significant heterogeneities emerge in the distribution of income in municipalities
close to a Fulfillment Center.

While this article offers a valuable contribution to the growing literature on e-
commerce and digital platforms, several limitations must be acknowledged. First,
the analysis does not differentiate between sectors or types of employment, which
constrains our ability to assess sector-specific effects. For instance, we cannot
disentangle whether job losses or wage changes are concentrated in retail, manu-

facturing, or other industries potentially affected by the expansion of e-commerce.
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This limits the granularity of our findings and their applicability to targeted labour
market policies. Second, the study does not include firm-level data, preventing
the analysis of local business responses to the entry of large e-commerce plat-
forms. Without firm-level information, we cannot explore changes in firm creation
or closure rates, productivity shifts, or strategic responses by incumbents, such as
investment in digital technologies or changes in employment practices. This limi-
tation arises from the absence of representative firm-level data at the municipality
level. Third, while we account for spatial variation through the urban/peri-urban
divide, the analysis lacks a macro-regional perspective. Regional economic struc-
tures and labour market institutions differ significantly across the country, poten-
tially mediating the effects of e-commerce in important ways. Incorporating this
perspective could help reveal whether some regions are more resilient or more vul-
nerable to platform-driven economic changes. Addressing these limitations would
require access to richer administrative datasets, including sectoral employment,
firm-level performance, and regional economic indicators. Such data would allow
for a more nuanced understanding of the mechanisms at play and support more

targeted policy recommendations.
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Tables

Table 1: Descriptive statistics for municipalities, 2013

Not present  Fulfillment Center Delivery Stations Total

Number of municipalities

Employees in municipality

Per capita wages

Number of income earners under 26,000 €

Per capita income for the 0-26k income bracket

Number of income earners between 26,000 € and 55,000 €
Per capita income for the 26-55k income bracket

Number of income earners over 55,000 €

Per capita income for the 55-120k income bracket

6,661 (32.8%) 552 (6.9%) 832 (10.3%) 8,045 (100.0%)
1813 (4162) 3962 (21452) 7430 (39125) 2541 (14389)
18145 (3603) 21639 (3822) 20387 (3091) 18616 (3724)
2890 (6117) 5113 (25840) 10373 (50759) 3817 (18659)
12061 (1746) 13647 (1162) 12075 (1263) 12265 (1732)
631 (1744) 1771 (10657) 3163 (19402) 971 (7059)
33369 (1807) 33960 (958) 33831 (864) 33457 (1697)
112 (388) 471 (4689) 754 (6111) 203 (2352)
70893 (36658) 82578 (25188) 82231 (21528) 72867 (34967)

Table 2: Impact of a new Amazon facility on log wages

(1)

All warechouses

Fulfillment Center

(2) (3)

Delivery Station

ATT  -0.0128145 -0.0037991 -0.0188793"*
(0.0021361) (0.0029484) (0.0026643)
N 14,889 6,072 8,817

Standard errors in parentheses,

* p < 0.05, ** p<0.01, *** p<0.001

Table 3: Impact of a new Amazon facility on the log number of employees

(1)

All warehouses

Fulfillment Center

(2) (3)

Delivery Station

ATT -0.0370632 *** -0.002011 -0.0442688"
(0.0083155) (0.003019) (0.0111943)
N 14,889 6,072 8,817

Standard errors in parentheses,

*p<0.05, " p<0.01, ** p<0.001
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Table 4: Impact of a new Amazon facility on number of earners by income brackets

Log of the number of income earners under 26,000 €

(1) (2) (3)

All warehouses Fulfillment Center Delivery Station
ATT  -0.0274129** 0.0123747*** -0.0342627**
(0.0076949) (0.002619) (0.0101102)
N 14,889 6,072 8,817
Log of the number of income earners between 26,000 and 55,000 €
1) ) (3)
All warehouses Fulfillment Center Delivery Station
ATT  -0.068512*** -0.0265712** -0.0790891***
(0.0101167) (0.0048411) (0.0138038)
N 14,888 6,071 8,817
Log of the number of income earners over 55,000 €
(1) (2) (3)
All warehouses Fulfillment Center Delivery Station
ATT  -0.120827*** -0.0868738*** -0.1273644*
(0.0179682) (0.0230464) (0.0253246)
N 14,131 5,689 8,442

Robust standard errors in parentheses, * p < 0.05, ** p < 0.01, *** p < 0.001

Variations in IV are due to missing data on some income brackets in certain municipalities.
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Table 5: Impact of a new Amazon facility on average income by income brackets

Log income under 26,000 €

(1) (2) (3)

All warehouses Fulfillment Center Delivery Station
ATT  -0.0102294** -0.0085253*** -0.0092191***
(0.0012819) (0.0016302) (0.0015817)
N 14,889 6,072 8,817

Log income between 26,000 and 55,000 €
(1) (2) (3)

All warehouses Fulfillment Center Delivery Station
ATT  -0.0019083*** -0.0016474 -0.0027285***
(0.0004758) (0.0008578) (0.0005873)
N 14,888 6,071 8,817

Log income over 55,000 €
(1) (2) (3)

All warehouses Fulfillment Center Delivery Station
ATT  -0.0148397** -0.0068347 -0.0160657***
(0.0043294) (0.0102293) (0.0047976)
N 14,131 5,689 8,442

Robust standard errors in parentheses, * p < 0.05, ** p < 0.01, *** p < 0.001
Variations in IV are due to missing data on some income brackets in certain municipalities.
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Figures

Type of e-commerce facilities

I:l Not present - Delivery Station - Fulfillment Center
* Sortation Centers are considered akin to Fulfillment Centers for the purpose of this article.

- Sortation Center*®

-

Figure 1: Type of Amazon platform facilities
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Figure 2: Development over time of Amazon platform facilities
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Impact on log per capita wages of the opening of a new e-commerce facility
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Figure 3: Impact of a new Amazon facility on wages
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Impact on log of total number of employees of the opening of a new e-commerce facility
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Figure 4: Impact of a new Amazon facility on number of employees
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Appendix
Tables

Table A.1: Descriptive statistics for municipalities - without Milan, 2013

Not present  Fulfillment Center Delivery Stations Total

Number of municipalities 6,661 (84.6%) 378 (4.8%) 832 (10.6%) 7,871 (100.0%)
Employees in municipality 1813 (4162) 1905 (3728) 7430 (39125) 2411 (13414)
Per capita wages 18145 (3603) 20009 (2632) 20387 (3091) 18471 (3594)
Number of income earners under 26,000 € 2890 (6117) 2698 (4926) 10373 (50759) 3672 (17612)
Per capita income for the 0-26k income bracket 12061 (1746) 13281 (1205) 12975 (1263) 12217 (1719)
Number of income earners between 26,000 € and 55,000 € 631 (1744) 728 (1701) 3163 (19402) 903 (6563)
Per capita income for the 26-55k income bracket 33369 (1807) 33635 (895) 33831 (864) 33431 (1704)
Number of income earners over 55,000 € 112 (388) 134 (503) 754 (6111) 181 (2030)
Per capita income for the 55-120k income bracket 70893 (36658) 78287 (28078) 82231 (21528) 72447 (35181)

Table A.2: Impact of new e-commerce facilities on log wages - 50km radius treat-
ment

(1) (2) (3)

All warehouses  Fulfillment Center Delivery Station

ATT -0.0125085" -0.0023207 -0.0208887
(0.0030732) (0.0044001) (0.0039891)
N 6,753 2,959 3,794

Standard errors in parentheses, * p < 0.05, ** p < 0.01, *** p < 0.001

Table A.3: Impact of new e-commerce facilities on the log number of employees -
50km radius treatment

(1) (2) (3)

All warehouses Fulfillment Center Delivery Station

ATT  -0.0409697 ** ~.0057332 -0.0663695"
(0.0134941) (0.0041094) (0.0220405)
N 6,753 2,959 3,794

Standard errors in parentheses, * p < 0.05, ** p < 0.01, *** p < 0.001
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Table A.4: Impact of new e-commerce facilities on log wages - Milan excluded

0 ) ®
All warehouses Fulfillment Center Delivery Station
ATT  -0.0124654** -0.0022091 -0.0188793***
(0.002245) (0.0035793) (0.0026648)
N 12,975 4,158 8,817

Standard errors in parentheses, * p < 0.05, ** p < 0.01, *** p < 0.001

Table A.5: Impact of new e-commerce facilities on the log number of employees -
Milan excluded

(1) (2) (3)
All warehouses Fulfillment Center Delivery Station
ATT  -0.028383 *** -.0001336 -0.0442688***
(0.0077618) (0.0034845) (0.0111943)
N 12,975 4,158 8,817

Standard errors in parentheses, * p < 0.05, ** p < 0.01, *** p < 0.001

Figures
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Figure A.1: Density and highway access for LMAs with e-commerce presence
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Impact of Amazon on the number of income earners in different brackets
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Figure A.3: Impact of new e-commerce facilities on number of earners by income
brackets
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Impact of Amazon on the average income of earners in different brackets
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Figure A.4: Impact of new e-commerce facilities on average income by income
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Impact on log per capita wages of a new e-commerce facility opening in a 50km radius
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Figure A.5: Analysis of wage impact using a centroid distance measure
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Impact on log of total number of employees of a new e-commerce facility opening in a 30km radivs
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Figure A.6: Analysis of employment impact using a centroid distance measure
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Impact on log per capita wages of Amazon opening - Milan excluded
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Figure A.7: Analysis of wage impact excluding the Milan Labour Market Area
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Impact on log of total number of emplovees of Amazon opening - Milan excluded
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Figure A.8: Analysis of employment impact excluding the Milan Labour Market
Area
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