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Abstract

In a world that is growing faster and unexpectedly, the role of national and local
governments in addressing social issues becomes much more relevant. Thanks to the
availability of more advanced and detailed data, economists are nowadays more able
to analyse and assess the outcomes of specific policies, both on firms and individuals.
Through the use of new and mainstream advanced econometric methods, it is possi-
ble to dig deeper into unexplored issues and provide guidance for the improvement
and implementation of those policies. This work aims to address two economically
and socially relevant topics: the protection of the environment in the United States
and the management of the refugee crisis in Italy.
In the first chapter, I explore the effects on high-skilled labour of a change in emis-
sion standards for cars sold in the United States. Corporate Average Fuel Economy
(CAFE) standards establish the average level of miles per gallon (mpg) for each
automaker’s fleet of vehicles sold on the market. They have been in place since the
1970s but they have remained stable for many years. In 2010, the Obama Admin-
istration announced a new relevant variation of those standards for new models
starting in 2012. Previous literature has explored the impact of those and similar
regulations on firms’ innovation and productivity. In these works, the main outcome
variables are often patents or R&D expenditure. I add to this strand of research by
analysing the impact of these standards on suppliers’ labour force. Since innovation
requires a relevant amount of human capital, I look at technical personnel such as
engineers and scientists to explore how the industry changed its workforce composi-
tion to implement research and development investments and meet the new criteria.
I show how the industry supplying internal combustion engines (ICE) displayed a
significant increase in the number of mechanical engineers compared to other con-
trol units. The main tasks of mechanical engineers are strictly related to the design
and development of new ICEs. On the other hand, the same analysis does not show
a similar effect for the industry supplying electric vehicle engines (EVE). These
conclusions provide evidence of how the industry responded to the new regulation
through an incremental innovation rather than a radical one. These results are cor-
roborated by the low number of new pure EVs sold in the United States compared
to standard petrol-based or hybrid models. My analysis provides new evidence of
the impact that these new standards had not only on automotive innovation but
also on the composition of its workforce.
For my second chapter, I study the impact of refugee centres in Italy on municipal-
ities’ public spending. Since the beginning of the century, the problem of refugees
fleeing from wars and persecution has been particularly relevant to Italy given its
strategic position in the Mediterranean Sea. Both local and central governments have
tried to address this issue through different types of projects to host and manage
this relevant inflow. Many projects were initially informal and managed by the single
Italian municipalities, until the central government decided in 2005 to institution-
alise them with the Protection of Asylum Seekers and Refugee System (SPRAR).
Through this system, municipalities could decide to host a refugee centre with the fi-



nancial help of the Ministry of the Interior, financing up to 80% of the cost. SPRAR
centres are small in size and provide language courses, job orientation, and legal
advice to the hosted refugees. They are managed by local non-governmental organi-
sations (NGOs) and are supervised by the municipality itself. The Arab Spring crisis
in 2011 exacerbated the refugee crisis and forced the central government in 2014 to
set up many new Extraordinary Emergency Centres (CAS). These centres are in-
stead assigned by the government directly to private actors or NGOs and they do
not involve the municipality’s participation. Municipalities have no saying on where
the prefecture (local representation of the central government) decides to establish
the centre. CAS centres are not required to provide any type of course or forma-
tion for the refugee. Using municipality’s balance sheets, I study the impact that
these two type of centres have on municipalities’ current spending. I restrict the
analysis to municipalities with less than 5000 residents. Municipalities with SPRAR
centres show an increase in social spending due to the presence of the centre and
other activities related to culture. Even when controlling for revenues from the cen-
tral government, this increase is statistically significant. This may suggest that the
spending for the SPRAR centre has a non-negligible impact on municipalities’ own
financial resources. Most of this spending comes in the form of transfers to families,
firms, and local associations. This hypothesis is supported by the increase in for-
eign population (especially from North Africa) for municipalities with SPRAR. This
is mainly due to SPRAR projects requiring refugees to set up their residency into
the municipality. There is no similar increase for municipalities’ with CAS centres,
where refugees are not required to acquire any residency status. These results shed
some light over the actual impact that refugee centres have on local finances and
communities.
For the third chapter, I extend the previous analysis on refugee centres analysing
what impact they might have on local politics. More precisely, in a this joint work
with Dr. Giuseppe Migali, I study whether the opening of the refugee centre affects
the current mayor’s chances of winning a second term. Focusing on two types of
centers—the System for the Protection of Asylum Seekers and Refugees (SAI) and
the Extraordinary Reception Centers (CAS)— we analyse how these facilities im-
pact voter behavior, especially in light of the integration services provided by SAI
centers and the more temporary role of CAS centers. The main results suggest that
SAI centers, which promote integration, are positively associated with mayors’ re-
election prospects in regions with high social capital, particularly in Northern Italy.
CAS centers, in contrast, are found to have minimal impact on re-election chances,
except in certain areas where they may slightly increase support for right-wing par-
ties. We also provide evidence of possible bias in the location of this second type of
centres due to political strategic behaviour of central governments.
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Chapter 1

1 US corporate average fuel economy standards and inno-

vation in the automotive industry: the role of high-skilled

labour

This paper studies the effects of an increase in US Corporate Average Fuel Econ-
omy (CAFE) standards on green innovation in the automotive industry specifically
through the demand for high-skilled labor. Through the use of the synthetic control
(SC) method, I find evidence of an increase in the number of mechanical engineers
in the industry supplying gasoline and internal combustion engines (ICEs) to the
automobile industry after the introduction of the Federal regulation. I do not find
any evidence for similar effects in the industry supplying electric motors for electric
vehicles (EVs). These results suggest that the automobile industry reacted to the
regulation by increasing the efficiency of standard fuel-based technologies rather than
investing in the electrification of passenger cars, limiting its potential environmental
benefits.

Keywords: CAFE standards, fuel efficiency, alternative fuel vehicles, high-
skilled labour, synthetic control method

JEL: Q42, Q55, Q58, L92, L51, J24

1.1 Introduction

Air pollution in the US remains a major public health and environmental issue and
recent evidence shows possible social benefits from the electrification of light-duty
vehicles (Choma et al., 2020; Tong and Azevedo, 2020). The US Federal government
but also individual states have implemented different policies to address the issue
of cars-produced pollution. While market-based instruments are usually considered
the most cost-efficient tool for policymakers, command-and-control policies (e.g.
standards and regulations) have been frequently implemented in the US automo-
tive industry to push producers toward the adoption of new, greener technologies.
While there is evidence of improvements in car efficiency, it less clear what was the
immediate reaction of the automotive industry. In order to meet the new standards
and reduce pollution generated by vehicles, automakers could either decide to im-
prove the fuel efficiency of more mainstream Internal Combustion Engines Vehicles
(ICEVs) or to switch to (or increase) the production of Electric Vehicles (EVs).
Although R&D expenditures could be a proxy for innovation, it is also true that
this sector involves several activities, not all related to the improvement of fuel ef-



ficiency. Studying instead specific job roles related to R&D could help understand
better what could be the effects on innovation.

I contribute to this issue by analysing the effects of a substantial change in the
US Corporate Average Fuel Economy (CAFE) standards on the R&D sector for
the automotive industry using as a variable the number of high-skilled labour hired
by motor vehicle parts suppliers. CAFE standards are performance standards that
light-duty vehicles (LDV) have to meet to be sold in the US car market. The most
relevant change in these standards came after years of stagnation with the Obama
Administration in 2010 with its so-called National Program. The objectives were
to improve vehicle efficiency, promote innovation, and reduce car GHG emissions
(Lipman, 2017). The National Program raised the level of miles per gallon (mpg)
that car producers have to meet for their fleet of vehicles on average, together with
a limit on CO2 emissions that each fleet of vehicles is allowed to produce. Using a
Synthetic Control (SC), I find evidence of an increase in the number of mechanical
engineers in the automotive industry suppliers for ICEs after the formal approval of
the National Program in 2010, compared to other non-affected industries. Through
the same approach, I do not find any variation in the number of mechanical and
electrical engineers for the industry supplying electric motors for EVs.

For the analysis, I use data from the US Bureau of Labor Statistics (BLS) for the
period 2002-2018. To implement the SC method, I use a sample of 17 control US
industries to construct a synthetic non-treated unit for comparison as a counterfac-
tual. For what concerns the ICEV suppliers, the treated unit is the Motor Vehicle
Parts Manufacturing industry, defined at the 4-digit level of the North America
Industry Classification System (NAICS 3363). This industry mainly manufactures
motors and equipment related to ICE. Although relatively small, the sample size is
still in line with previous studies relying on the SC method (Ferman et al., 2020). I
run the same analysis for the Electrical Equipment Manufacturing industry (NAICS
3353) which manufactures electric motors for EVs. Here I analyse both mechanical
engineers and electrical engineers as they both appear to be related to the design and
development of electric motors. No significant change appears to take place. These
results suggest investments from the automotive industry towards already existing
technologies (ICE) rather than innovations in new ones (EV). Although this may
improve consumers’ fuel consumption and US oil independence, it may reduce the
intended positive environmental effect of the regulation, failing to significantly re-
duce tailpipe emissions and local air pollution.

This work provides interesting insights regarding the effects of performance-based



standards on innovation in the automotive industry and its spillovers in the job
market. A wide strand of literature studied the relationship between environmen-
tal regulations and innovation: most of the work in this area has focused on the
Porter Hypothesis (PH) (Porter and Van Der Linde, 1995) for which flexible and
well-crafted policies have a positive impact on firms’ efficiency by pushing them to
invest more in innovative technology and better management of the production pro-
cess. While there is evidence of the positive effects of environmental instruments on
firms’ green innovation, most of the attention has been addressed to market-based
instruments (MBI), such as taxation and cap-and-trade systems, compared to per-
formance and technology standards, or command-and-control (CAC) (Fabrizi et al.,
2018). MBIs are generally considered to be more flexible than CAC policies and are
usually preferred by policy-makers (Fabrizi et al., 2018). Nonetheless, Lanoie et al.
(2011) distinguishes between technology-based and performance-based standards.
Technology-based standards are considered to be more prescriptive, indicating al-
ready existing technologies and leaving less scope for innovation. Performance-based
standards, like CAFE standards, are instead more flexible, setting specific require-
ments but leaving the single firm to find new systems of production, incentivising
investments in innovation.

For what concerns transportation, performance-based standards are often used by
developed countries to reduce transport environmental externalities, but their re-
sults on local pollution and fuel consumption are often mixed (Timilsina and Dulal,
2009). Wang and Miao (2021) and Bento et al. (2015) find that CAFE standards
increase the rate of technological improvement in new passenger cars. Nonetheless,
they do not analyse what type of technology improvement takes place. Aghion et al.
(2016) show how in the automotive industry, fuel price variations enhance new tech-
nologies. They also show how firms that have previously invested in dirty or grey
patents are more likely to continue innovating in the same type of technology, rather
than investing in new clean ones. Although they analyse a market-based effect, this
could be enhanced by a performance-based standard too. Given the relevance of
ICEVs in the US automotive industry, compared to EVs, this path dependency may
limit the environmental benefits of new regulations, by pushing car manufacturers
to innovate in dirty or grey technologies.

Other studies on environmental regulations and innovation have used patents (Sen,
2015; Fabrizi et al., 2018; Pan et al., 2019) or a technology change (Zhang et al.,



2018). Studies focusing on the input of innovation, i.e. R&D expenditure, are more
limited and they do not distinguish between green and brown investments (Jaffe
and Palmer, 1997; Hamamoto, 2006; Chakraborty and Chatterjee, 2017). I add to
this analysis by investigating another possible channel through which innovation
may occur, i.e. investment in R&D personnel through an increase in the number of
engineers, whose goal is to improve car performance. By analysing the same specific
occupation (mechanical engineers) in two different industries, I corroborate the idea
that innovation may be more directed towards fuel efficiency improvements in dirty
or grey technologies, i.e. ICE systems, rather than the electrification of the auto-
motive industry.

The channel through which environmental interventions have a positive impact on
high-skilled employment hinges on the hypothesis that they promote innovation
which requires a higher intensity of human capital. Previous empirical studies have
shown how human capital provides a strong contribution to innovation and R&D
(Afcha and García-Quevedo, 2016). Additionally, there is evidence of heterogeneous
effects of environmental instruments on employment (Morgenstern et al., 2002; Au-
tor et al., 2006; Bowen et al., 2018). Marin and Vona (2019) provide evidence of a
positive bias towards high-skilled workers, compared to low-skilled, due to a change
in energy prices. My paper also contributes to this literature by looking at the im-
pact of a CAC policy on highly specialised occupations.

1.2 Institutional framework and descriptive analysis

Federal standards regarding fuel economy for passenger cars and light trucks in
the US are regulated by the CAFE standards, introduced with the Energy Policy
and Conservation Act of 1975 (Lipman, 2017). These standards, promulgated by
the National Highway Traffic Safety (NHTSA), as part of the US Department of
Transportation, require minima levels of fuel economy (miles per gallon or mpg) for
passenger cars sold in the US in each model year (MY). They were first enacted to
meet the need for energy independence after the oil crisis of 1973 and promote fuel
conservation (Wang and Miao, 2021). CAFE standards are performance-based stan-
dards, as they require light-duty vehicles (LDVs) to meet stringent fuel efficiency
standards but they are not prescriptive in the technology automakers are required
to achieve this (EPA and NHTSA, 2012), providing stringency yet allowing for flex-
ibility, which is the baseline for the PH (Porter and Van Der Linde, 1995). The US
Environmental Protection Agency (EPA) is the regulatory body to set and adjust



emission standards for passenger cars, as stated in the Clean Air Act of 1968. Sig-
nificant amendments were made in 1977 and 1990 (Lattanzio, 2021). While EPA
and NHTSA worked on parallel trends for many years, tightening both fuel econ-
omy levels and car emissions, the first coordinated action came under the Obama
Administration in 2010, when they released a joint regulatory proposal to address
both fuel consumption and greenhouse gas emissions. This coordinated effort was
referred to as the National Program (EPA and NTHSA, 2010). In 2012, they re-
leased a second proposal, referred as Phase 2, for which GHG emissions from new
passenger cars are expected to be reduced by 50%, achieving roughly 160 grams per
mile, by 2025, compared to 2010 levels (Lattanzio, 2021). Both agencies undertook
this second joint rule-making in collaboration with the State of California and the
approval of various environmental groups, the United Auto Workers union, and thir-
teen auto manufacturers representing 90% of US vehicles sales (EPA and NHTSA,
2012). According to the Final Rule, these standards should significantly reduce
passenger cars’ GHG emissions and increase savings in fuel consumption.

The choice of the automotive industry is suitable for this research for different rea-
sons. First of all, in the United States, transportation accounts for 44% of carbon
oxide (CO) and 54.5% of nitrogen oxide (NOx) total emissions. Highway vehicles
alone represent 26% of CO and 31% of NOx (Davis and Boundy, 2021), substantially
affecting local air quality. Empirical evidence has shown how polluting vehicles can
have a direct negative effect on local health (Knittel et al., 2016; Alexander and
Schwandt, 2022). Thus, alternative fuel vehicles (AFV) have gained the attention
of passenger car manufacturers and policy makers, especially in the United States,
investing in new technologies development to improve their supply of AFV models
(Ghadikolaei et al., 2021). Examples of AFV may involve vehicles using a mix of
gasoline and other renewable fuels, e.g. 85% ethanol and 15% gasoline; hybrid elec-
tric vehicles (HEV), using both gasoline and electricity; full-electric vehicles (EVs),
either battery EV (BEV) or plug-in (PHEV) (Ghadikolaei et al., 2021). Figure 1
shows the number of AFV models in the US from 1999 to 2020: while numbers re-
mained low for a long period, after 2010 many new AFV models were developed by
car makers. In Figure 2, it is clear how this increase is mostly led by models using
a mix of ethanol and gasoline (up to 85%), followed by HEVs and diesel. Figure
3 shows the sales of HEV in the US. While numbers dropped from 2008 to 2011,
probably due to the recession, in 2012 they jumped above pre-crisis levels. This is
may due to the fact that Phase 1 of the National Program required car makers to



meet the new standards from 2012 onwards. The US Department of Energy, in its
Alternative Fuels Data Center, provides also the number of sales for HEV in the US
(Figure 3). In 2012, when the standards came into force, the number of HEV sales
actually increased when compared to period before the regulation, over pre-crisis
levels.
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The development of new models or the improvement of already existing technolo-
gies means additional investments in R&D for many companies. Nonetheless, it is
important to underline that even though the industry of Motor Vehicle Manufac-
turing (NAICS 3361) has traditionally a closed form of innovation (Ili et al., 2010),
namely car manufacturers developing their own R&D, the supply chain for vehicle
manufacturing involves also different suppliers. The industry of Motor Vehicle Parts
Manufacturing (NAICS 3363) develops and produces ICEs and related components,
while a part of the Electrical Equipment Manufacturing industry (NAICS 3353)
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