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Abstract: This paper contributes to the occupational health and safety (OHS) historical literature by providing
the first estimates of industrial fatality rates in Italy between 1951 and 1991. Moreover, by constructing
provincial-level rates, it further advances the study of regional divides in OHS across highly heterogeneous
labor markets and social contexts. The determinants of fatality-rate trends at both the national and provincial
level are then examined using qualitative and quantitative approaches, based on a newly assembled panel
dataset. The results indicate that average establishment size and, most notably, workers’ bargaining power were
the primary drivers of improvements in OHS conditions during Italy’s post-war period.
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1. Introduction

Workplace deaths are currently at the center of political and social debate in Italy (Alberti, 2024; Gallo and
Loreto, 2023). According to official statistics, more than 1000 workers regularly die in the country each year,
with recurrent tragic events repeatedly shaking public opinion (INAIL, 2024). However, occupational health
and safety (OHS) issues have a long history in Italy. In the immediate post-WWII period (1945-1963), when
the country was experiencing abrupt and chaotic industrialization, occupational injuries and deaths reached
alarmingly high levels (Carnevale and Baldasseroni, 1999; Di Martino and Vasta, 2018). Only during the late
1960s and 1970s — a period marked by high economic and social conflict — workers’ movements were able to
push for improvements in workplace health and safety, launching campaigns with popular slogans such as “La

Salute non si vende” (Health is not for sale).

The reemergence of this issue in the Italian context arises the need for a solid historical perspective. At the
same time, it is worth noting that OHS has been largely overlooked in economic history. In particular, the study
of historical OHS macro-trends generally remains a “terra icognita,” making Italy a paradigmatic case for
enriching our understanding of these phenomena. A similarly neglected issue in economic history is
represented by the regional dimension of OHS. Notably, regional gaps offer an ideal ground to examine
whether varying characteristics in labor markets and socio-economic contexts have different impacts on OHS
outcomes. Even in this case, Italy proves highly emblematic since — despite sharing same regulations and
institutional framework — extremely wide regional gaps affected the country in post-WWII period (Felice,

2019; Iuzzolino et al., 2013).

This paper has two main aims. First, by using as main source Notiziario Statistico INAIL (National Institute
for Insurance against Workplace Accidents), it reconstructs fatality rates at the country and provincial level in

industry between 1951 and 1991. Fatality rates, calculated as the ratio of the number of workplace deaths to
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the number of insured workers, provide a clear understanding of the workplace safety historical trajectory and

highlight genuine provincial differences reflecting variations in labor conditions.

In addition, the paper seeks to analytically investigate the causes behind historical and regional fatality trends
by reconstructing a novel panel dataset. According to the historical literature and the resulting theoretical
framework, two major elements arise as possible explanatory variables of these trends in post-war Italy:
workers’ bargaining power and industrial structure. The panel dataset reconstructs at provincial level three
different proxies for workers’ bargaining power — precarious employment, unionization rate, and hours of strike
per worker — and one variable reflecting industrial structure — average establishment size — in order to test the

predicted positive impact of these factors on fatality rates.

The results show that the fatality rate in industry decreased from around 6-7 deaths per 10,000 workers in 1951
to less than 3 in 1991, with a sharp decrease concentrated in the 1960s and the 1970s. Interestingly, in the
South, where the labor movement was comparatively weaker, fatality rates during this period were two or three
times higher than those in the North-West. Finally, the paper shows that provinces with higher levels of
workers’ activism and more complex industrial structures experienced fewer deaths per worker across all

periods.

The paper is structured as follows. Section 2 reviews the historical literature on OHS. Section 3 reports the
evolution of OHS in post-WWII Italy. Section 4 briefly introduces the paper’s theoretical framework, which
formalizes the historical insights from previous sections and situates them within a broader picture. Section 5
explains the data and the methodology of the analysis. Section 6 presents national and macroregional trends in

industrial fatality rates, as well as the econometric analyses on the selected variables. Section 7 concludes.

2. Literature Review and Historical Framework

Notwithstanding its relevance for labor relations, OHS has never been a major topic in economic history. The
gap is particularly evident on the quantitative side, as there is a complete lack of measurement and comparison
of macro-historical trends. The literature has generally privileged specific case studies or qualitative works on
the evolution of distinct phenomena. Moreover, most of the research has generally concentrated on the period

around the turn of the 20th century, leaving more recent developments unexplored.

One of the main themes in the literature concerns the evolution of OHS relations driven by the achievements
of labor unions. In particular, many studies have focused on the mining sector, which, given the inherent
dangers of the activity, was the first to develop workers’ claims in the field. Reid (1981) examines the history
of the struggle for better safety conditions in the mines of Decazeville (France) between 1867 and 1914,
showing that workers’ bargaining power and organization were essential to the creation of the safety delegate
role. Derickson (1992) describes the foundation of UMWA — United Mine Workers of America — hospitals in

the early 20" century, which emerged in response to the high injury rates in U.S. mines and the lack of adequate
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healthcare provision by employers. Fishback (1986), and more recently Morantz (2013) and Boal (2018),
provide historical and quantitative evidence that the piece-work payment system, closely linked to workers’
low unionization and bargaining power, was the main cause of safety issues in mines. The gradual
strengthening of unions laid the foundations for the abolition of the system and for the general decrease in
fatality rates in the sector. Walters and Quinlan (2019) examine the history of OHS mining conditions in the
UK and Australia around the turn of the twentieth century, arguing that collective identity, public opinion, and

union-driven worker representation and consultation were essential for improving health and safety conditions.

Another important strand of research, closely linked to the previous discussion, focuses on the importance of
precarious employment on OHS (Gregson and Quinlan, 2020; Belzer and Quinlan, 2024). These studies show
how marginal employment historically created deplorable working conditions for poor workers, contributing
to high fatality rates and increased incidence of illness among workforce and society. They provide a detailed
account of these historical situations, connected to earlier phases of industrialization (late 19th to early 20th
century), in order to relate them to today’s changing labor market, where neoliberalism has increasingly created

a system dependent on precarious and low-paid jobs.

A distinct, yet clearly related, branch of the literature examines the role of institutions in OHS. To address
workers’ and societal dissatisfaction arising from long working hours and new occupational hazards associated
with industrialization in the early 20th century!, governments began regulating labor markets and
implementing national insurance schemes and other forms of social protection — marking the first expansion
of the welfare state (Huberman and Lewchuck, 2003; Moses, 2018; Fishback, 1998). In this case as well, the
push from workers’ movements was essential for institutional reforms (Gregson and Quinlan, 2019; Belzer
Quinlan, 2024). Tucker (1992), for instance, documents the Swedish case, where workers’ actions, and

sometimes collaboration with employers, were crucial to create good institutions throughout the 20" century.

Some scholars have specifically examined the historical functioning of social insurance systems against
accidents to understand the factors behind their success or failure. A very interesting case is represented by
Ontario, where the government was able to incentivize virtuous employer behavior through an insurance
system that rewarded workplaces with lower accidents (Silvestre, 2010). However, initial attempts to establish
effective new institutions were at times thwarted. Bartrip and Fenn (1988) reconstruct the history of work
regulations and inspections in the UK between 1878 and 1913, and, through econometric analysis of the data,
find that inspectors were unable to be effective due to a lack of political will. Spain, too, followed a more
tortuous path than Sweden or other countries (Silvestre, 2008). The law on work accidents enacted at the
beginning of the century (1900) was difficult to enforce, particularly in small firms. This was largely due to
inspectors’ lack of willingness, the absence of an effective compensation system rewarding compliant

employers, and the general weakness of unions, which were more focused on other issues such as wages.

! For instance, Lewchuck (1992), testing French occupational mortality data between 1907 and 1908, finds that hours of
work — a big share of the regulations in the “progressive era” — were particularly important for mortality, reproposing the
matter of exploitation and precariousness of labor market.
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3. Historical Framework

It is interesting to note that Italy’s post-war experience with OHS mirrors the patterns described in the literature
for other countries in earlier periods. From 1951 to 1963, the country was marked by a rapid structural
transformation. Mass industrialization, based on a clear post-war political choice (de Cecco, 1971), led to
particularly high growth rates during the so-called “economic miracle” (1958-1963). In the absence of
widespread technologically advanced industries or flexible exchange rates?, the Italian export-led model relied
on a fundamental pillar: low labor costs. Unions, weakened by internal fragmentation and high unemployment
rates (Gallo and Loreto, 2023), proved particularly ineffective during this period in promoting a balanced
growth path between profits, productivity, and wages. As a result, workers’ conditions did not significantly
improve during the economic boom. National unemployment and poverty inquiries (1953—1954) reported that
most workers lived in harsh conditions and were economically and politically marginalized in the workplace.
For example, as reported for nineteenth-century England by Gregson and Quinlan (2020), the phenomenon of
homeworking was widespread throughout the country. These issues were especially pronounced in peripheral
areas and Southern Italy. Indeed, Italy was strongly characterized by a dualistic system, with modern industries
concentrated in the North-West coexisting alongside very traditional (often family-owned) enterprises
throughout the country, which survived thanks to cheap labor, low production costs, and widespread illegal

practices (Lutz, 1962; Sylos Labini, 1964; 1970; Di Martino and Vasta, 2018).

Workplace safety and health were generally undervalued, both in the new taylorist factories of the North and
in the small, traditional businesses of the peripheral provinces (Baldasserroni and Carnevale, 1999). Moreover,
in an effort to boost productivity without making investments, average working hours increased during this
period (Graziani, 1998; Gallo and Loreto, 2023). According to INAIL statistics (Figure 1), workplace deaths
in industry rose alongside employment and GDP, reaching a peak in the early 1960s. Despite political interest
in the issue — evidenced by the national inquiry into factory working conditions (1956) and the promulgation
of new laws on occupational safety and health (1955-1956) — this trend did not change. As in earlier historical
cases — such as Great Britain in the late 19th century (Bartrip and Fenn, 1988), and Ontario and Spain in the
early 20th century (Silvestre, 2010; 2008) — the new legislation was widely disregarded (Carnevale and
Baldasseroni, 1998). In particular, the lack of effective legal accountability for employers, the extremely vague
definitions of safety standards in the regulations, and widespread non-compliance and corruption among labor
inspectors hindered the enforcement of these laws (Smuraglia, 1963; 1974; Bagnara et al., 1981). For instance,
until 1978, labor inspections and accident prevention were divided among three different entities (ENPI,
ANCC, and the Labor Inspectorate), all of which were severely understaffed and ineffective (Bagnara et al.,
1981; Carnevale and Baldasseroni, 1999; 2005). Moreover, INAIL, by failing to offer economic incentives for

adopting safer practices, did not succeed in fostering a culture of workplace safety among employers

2 The Bretton Woods international fixed exchange rate regime impeded the use of monetary policy as a tool to enhance
international price competitiveness.
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(Carnevale and Baldasseroni, 2005). Overall, considering the failure of post-war political reforms (Barca,

1999), it soon became clear that a legal and political top-down approach was ineffective in the Italian context.

Fig. 1. Workplace Deaths in Industry in Italy and Great Britain, 1951-1991
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Note: Italian workplace deaths refer to “compensated” deaths, because the INAIL database does not provide total deaths (both
compensated and non-compensated). Both Italian and British statistics are reduced by the exclusion of the “Various Industries” and
“Transports” categories.

Source: Italy: INAIL, https://www.inail.it/portale/it/attivita-e-servizi/dati-e-statistiche/statistiche-storiche/casi-indennizzati.html

Great Britian: Health and Safety Executive, https://www.hse.gov.uk/statistics/history/index.htm

The early 1960s marked a resurgence of the working class in the Italian political landscape. Waves of protests
in 1962 and 1963 led to a general increase in wages, partially rebalancing the income distribution derived from
the economic miracle. These protests were fueled by very low unemployment and marginality rates in the
north-western regions, which enabled workers and trade unions to negotiate from a stronger position. Beyond
direct economic demands, a new awareness of working conditions began to emerge in the industrial cities of
the North, where workers were heavily unionized and employed in modern factories. Ivar Oddone and Gastone
Marri, a labor physician and a unionist respectively, and two of the main advocates for workplace safety and
health during this period, launched training courses and conducted case studies in factories in Turin (Righi,
2010; Carnevale and Baldasseroni, 1999), while public opinion also began showing greater interest in OHS
issues. A famous case showing this interest was the removal of Dario Fo — later awarded the Nobel Prize in
Literature in 1997 — from public television in 1962, following a satirical sketch addressing workplace deaths.
As a result of these initiatives, workplace safety and rights became part of collective bargaining in major firms
and state-owned industries during the 1960s, with cascading positive effects to most of the firms due to the
mainly centralized bargaining system (Cella and Treu, 1989; Rappa, 2025). For instance, starting from 1962-
1963, sectoral and national bargaining brought to the gradual diminishment of labor hours — from 48 to 40

hours a week over a decade. Workplace fatalities (Figure 1) declined over this period, likely due to both
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increased worker activism and the downturn in economic activity and employment following the 1964—1965

crisis.

The Hot Autumn of 1969 marked a significant turning point in Italian economic and labor history. After several
years (1965-1968) of renewed political repression and industrial restructuring (Graziani, 1998), workers'
movements and trade unions launched new waves of protest that would continue throughout the following
decade. According to de Cecco (1972), labor movements during this period were particularly favored by the
recomposition of the labor force that followed restructuring processes, when the strong expulsion of marginal
labor — women and young people — from industry gave greater bargaining power to workers. These
mobilizations signaled the peak of the post-war distributive conflict and the end of the Italian Golden Age.
This time, workers not only demanded higher wages but also explicitly fought for improved working and living
conditions, seeking to extend these claims to the entire working population—from North to South®. A key
feature of this period was the “institutionalization” of workers’ gains through new legislation and the expansion
of the welfare state, which contributed to reducing inequality, poverty, and the marginalization of the working

class.

Workplace health and safety became central to these new demands. A pamphlet entitled “The Work
Environment” (L ’ambiente di lavoro), written by Oddone and Marri in 1967 and reissued in 1971, was used to
raise public awareness and encourage workers to take an active role in changing work procedures and
prioritizing health and safety conditions. Similarly, the alarming inquiry “The health in factories” (La Salute
nelle Fabbriche), edited in 1969 and promoted by the Communist party under the direction of Giovanni
Berlinguer — a prominent labor physician and brother of Enrico Berlinguer, the Communist party secretary
from 1972 — was pivotal in advancing these objectives*. One of the most iconic slogans of the period was
“Health is not for sale” (La salute non si vende), expressing the idea that health and safety at work were not
negotiable parts of a wage package, but fundamental rights®. However, given the ineffective labor regulations,
in the late 1960s and early 1970s, direct bargaining between workers and employers remained the primary
mechanism for improving working conditions (Reich and Goldman, 1984), still disadvantaging those
employed in small firms with low levels of unionization and limited bargaining power — the latter being, at

least, useful for enforcing national contracts.

During the 1970s, two key pieces of legislation supported workers’ demands for improved health and safety
conditions in the workplace. In 1970, the Workers’ Statute (Statuto dei Lavoratori) granted employees — under
Article 9 — the right to actively organize and monitor workplace procedures and equipment that could pose

risks of injury or occupational disease. Moreover, the Statute promoted a general increase in workers’

3 This trend was linked to the so-called “Egalitarian” movement, which aimed to equate working rights and wages between
different working positions and regions.

4 Moreover, in popular culture, “The Working Class Goes to Heaven” (La classe operaia va in paradiso), a 1971 film by
Elio Petri depicting workers’ subjection to Taylorist production methods and the harsh realities of working conditions in
Italian factories, strongly resonated with public opinion.

5 For example, it was typical in the 1950s and 1960s to pay extras for workers subjected to high risk.



bargaining power through labor rights, thereby contributing to better health outcomes for workers, particularly
in large firms®. Then, in 1978, the establishment of the National Health System (Servizio Sanitario Nazionale),
based on 672 decentralized local health units (USL), enabled the effective enforcement of the 1955-1956 laws
by consolidating all previous prevention and inspection functions under a single entity (USL). It also allowed
a new generation of occupational physicians — trained during the 1970s — to enter workplaces and work
directly with employees in preventive initiatives (Carnevale, 2017). However, due to the local reorganization,
prevention and control were more effective in highly politically active provinces, while Southern and the more

isolated parts of the country still lagged behind from this point of view (Berlinguer and Biocca, 1987).

Both laws were conceived with a bottom-up approach, grounded in workers’ needs and concerns, and thus
enabled meaningful improvements in workplace safety. Throughout the 1970s and early 1980s, workplace
fatalities in the industrial sector declined significantly (Figure 1). Despite the concurrent structural
transformation of the Italian economy — marked by deindustrialization and a shift toward the service sector
after 1973 — workers’ activism likely played a key role in this decline. This highlighted the importance, in the

Italian context, of a bottom-up approach to the realization of workers’ rights.

During the late 1980s and early 1990s, Italy began the process of convergence with European standards in
various domains. European directives concerning workplace health and safety were progressively incorporated
into Italian legislation. Particularly significant was the Legislative Decree 626/1994, which introduced higher
standards in the field and completely overhauled the laws dating back to 1955—-1956, marking an end — even
in this respect — to the so-called First Republic. However, the evolution of legislation did not lead to a
corresponding decline in industrial workplace fatalities, which remained stable from the late 1980s and showed
no convergence with countries that had more developed standards. For instance, Great Britain — with a
workforce of comparable size — experienced total industrial fatalities similar to those in Italy’s construction
sector only during this period (Figure 1). As noted by Baldasserroni and Carnevale (1999), drawing on their
experience as occupational physicians, a bottom-up approach was gradually replaced by a top-down model —
one that proved largely ineffective in curbing workplace deaths. The decline of bottom-up strategies and
worker activism, which had played a central role in injury prevention following the 1978 health reform, can
be attributed to a range of economic, political, and social factors. On one hand, the political defeats suffered
by trade unions and left-wing parties in the 1980s undermined labor’s influence’, forcing unions to pay more
attention to the employment issue rather than OHS topics (Berlinguer and Biocca, 1987). On the other hand,
the growing influence of small enterprises — where union representation was weak — within the Italian
industrial structure (de Cecco, 2007), alongside the renewed marginalization of workers, contributed to the

dismantling of the 1970s model.

¢ For instance, article 18, concerning protection against unjustified dismissal, was applied only to firms with more than
15 employees, thereby depriving workers in smaller companies of an important legal safeguard.

7 Particularly significant in shaping the events of the 1980s were the dissolution of the unified union confederation in
the early 1980s and the defeat in the referendum on the Scala Mobile wage indexation mechanism.



4. Theoretical Framework

As documented in the previous sections, an enduring tension between employers and workers over OHS is
historically evident. Indeed, these topics arise as a natural extension of typical labor relations, insofar as they
directly affect the workplace environment. Building on these insights, the main theoretical intuition advanced
in this paper is that OHS can be perfectly regarded as an additional component of wage. Similarly to wage,
indeed, workers and entrepreneurs bargain due to a divergence of interests, thereby adding a further dimension
to the “classic” income distribution framework. While improved OHS is a clear benefit for workers,
entrepreneurs must generally augment operational costs and reduce profits to improve workplace conditions®.
For this reason, when workers’ bargaining power is high and unions are particularly strong — typically as a
result of low unemployment rates — OHS is more likely to be negotiated and improved (Nichols and Armstrong,
2013). So, in this framework, workers’ bargaining power is considered the main engine of OHS historical
trends. However, the intermediation of broader economic and historical processes, as well as previous history
of labor relations, proves pivotal for the bargaining and social acceptance of OHS levels. As shown in the
previous section, significant improvements in workplace safety in Italy were achieved only after many years
of high economic growth, when the purely monetary dimension of wages was superseded by other non-
monetary aspects related to the overall work environment. In this regard, rising GDP and living standards — by
shaping workers’ awareness, public opinion, and firms’ financial capacity — can contribute to increase workers’

bargaining power over these issues.

Regarding the widely discussed role of precarious employment for OHS conditions (Belzer and Quinlan,
2024), this paper seeks to augment the framework proposed by the literature: the proliferation of poor-quality
jobs — similarly to high unemployment — is associated with low workers’ bargaining power and, consequently,
worse OHS outcomes. In other words, it is not precarious employment per se that causes poor OHS standards;
rather, the intermediating factor “bargaining power” limits the potential for political and labor action to

improve workers’ conditions.

The historical role of governments in OHS can be incorporated into this line of argument as well. Similarly to
other kinds of regulations and social welfare measures involving labor markets, the government historically
enters the arena of labor relations when frictions between bargaining parties show persistence or when issues
such as OHS become salient in public debate’. When the government implements regulations or measures in
favor of employers or (more often) employees, a “redistribution” is taking place: from one side there is a loss

of profits, from the other an increase in “non-monetary wage” — or the opposite. However, mirroring the case

& In theory, the costs of improved occupational health and safety could be borne by workers if, for instance, employers
withheld part of their wages. However, such an outcome is more likely in the long run; during bargaining phases,
workers would be unlikely to accept such a condition.

Another “extreme case” is represented by a condition in which the lack of OHS is an effective cost for employer: for
example, if workers’ replacement costs given by high fatality rates are higher than expenditures for improving safety
conditions. Of course, this is very improbable in real-world circumstances.

% In turn ignited by workers’ bargaining power which takes shape through workers’ rights relevance in public opinion.
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of precarious employment, the application of rules is often disregarded if fundamental conditions in workers’
bargaining power are not achieved. In many cases, indeed, the attention of the government in inspections and
regulations enforcement — which requires substantial budget resources — is limited, thus favoring again the
centrality of direct labor relations for such topics. Sometimes, as in post—-WWII Italy, governments may enact

regulations while lacking the political willingness to enforce them in order to avoid “redistribution.”

Finally, also the industrial structure likely plays a significant role in shaping OHS outcomes (Nichols ef al.,
2018). In large firms — where profits are usually higher, workers are better able to organize, and governments’
presence is stronger — employers may be less resistant to implementing OHS improvements, whether these
stem from union demands or government mandates. In such contexts, OHS measures require relatively smaller
financial effort and help avoid greater confrontation with unions and governments. Moreover, large firms are
better able to increase productivity by rationalizing production methods or by enlarging equipment stock
(Braverman, 1974), thereby offsetting the costs associated with higher workplace safety. So, the local and
historical context, shaping workers’ bargaining power and industrial structure, has an important role in the
bargaining of occupational health and safety. However, even in this case, industrial structure is not the main
engine of OHS historical evolution — that remains workers’ bargaining power — but it does play an important

role insofar as it can mitigate the redistributive impact of OHS measures.

This theoretical framework, which fundamentally advances an extended concept of wage and income
distribution, underpins the quantitative analysis conducted in the next sections. Even if other elements could
be included in such framework — e.g. technological advancements and sector specificities — these basic

elements remain pivotal to understand the long-term and regional evolution of safety outcomes in Italy.

5. Data and methodology
5.a Fatality rates

Provincial fatality rates for industrial workers from 1951 to 1991 are computed as the number of workplace
deaths divided by the number of workers insured by INAIL. Only fatal injuries are taken into consideration,
as they are the only occupational injuries not influenced by human value judgements. For instance, temporary
and permanent injuries widely changed between 1951 and 1991, with a marked increase in the 1960s and
1970s, when INAIL expanded their recognition criteria. Moreover, occupational injuries are often
underreported, particularly in low-paid jobs, thus configuring an important bias for our results (Boone and Van
Ours, 2006). Despite their relevance, occupational diseases are similar in nature and follow a comparable
pattern. Moreover, they were frequently triggered over long periods and typically manifested after many years

of work.

INAIL job insurance was mandatory in Italy for certain categories of workers since 1935. Industrial fatal
injuries are recovered from Notiziario Statistico INAIL, which gathered quarterly data on industrial accidents
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from 1951 to 2009. Notiziario Statistico summarizes various kinds of industrial accidents for insured workers
only. There are two main categories of work injuries: with compensation and without. There were different
reasons to not compensate for injuries. First, some injuries were considered below the minimum severity level
(franchigia). Second, in some cases, the circumstance of the accident was not closely related to the specific
worker’s task. Third, most non-compensated fatal injuries occurred among workers without a family who could
receive the benefits. The paper shows statistics both with and without non-compensated deaths (“total” and
“compensated” fatality rates). However, total fatality rates can be considered quite reliable if we are interested
in levels and comparisons. To reinforce this claim, the data show that the percentage of deaths without
compensation on total deaths did not follow regional paths in any year, suggesting that they were not influenced
by INAIL’s decisions. Unfortunately, hidden economy workers’ fatal injuries are not included in statistics,
biasing the real numbers of the phenomenon. It is likely that during the 1950s and 1960s, when big shares of
the labor force were employed in the hidden economy, fatal injuries were much higher with respect to official

sources.

INAIL produced statistics on injuries considering the “esercizio” or the “competenza”. Accidents per esercizio
were reported in a specific year (f.i. 1961) but could timely belong to previous years (f.i 1960). Accidents per
competenza belonged to a specific year (fi. 1961) but could be reported later (f.i. 1962) for different
motivations. This paper uses data per competenza reported on the 31% December of the following year — the
latest per competenza date usually allowed by Notiziario Statistico. On the 31% December of the following
year the vast majority of cases were reported and closed. Open cases rarely exceeded 5% of the whole sample.
Finally, INAIL grouped injuries in 10 industrial sectors, where the group “Various” represented all the Services
sectors — except for transports. Moreover, from 1981, the group “Indeterminate” — representing injuries not yet

assigned to a specific industry according to available information — appears in the data. So, the Various

Various injuries

category and a share of Indeterminates computed as — * Indeterminate injuries — are

Total injuries

excluded from the dataset. In the case of total fatality rates, these deaths are computed as

total deaths
deaths with compensation

deaths to exclude % . The provincial subdivision of categories is present in 1971,

1981 and 1991, but in 1961 only regional subdivision exists and in 1951 there is no subdivision at subnational
level. So, considering that Various deaths are very few in 1951 and 1961, we applied the provincial ratios of

1971 to those years.

It is extremely complicated to accurately reconstruct INAIL insured workers in a specific year. INAIL did not

dispose of such data, but produced an estimate called “workers-per year” (operai-anno) until 1980'°. Workers-

total amount of insurance fees

per year were computed — even at provincial level — as follows: , where the average

average wagex300

wage statistics were produced by INAIL itself and 300 represents the standard number of working days in a

10 After 1980 INAIL started to provide an estimate of total working hours.
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year. Even according to the introductory notes of Notizie Statistiche INAIL (1959-1961), this is a very rough

estimate.

Instead of using indirect measures, this paper uses the industrial census figures (1951-1991) as source of
insured workers. The industrial census in Italy was compiled by entrepreneurs, who were required to report
various features of their enterprises and local units. It is important to highlight that there is no reason to suspect
significant mismatches between census figures and actual insured workers, as entrepreneurs likely reported

only legally hired employees — who were also those covered by insurance.

Not all the employees were equally insured. We know from Notizie Statistiche (1959-1961) that before 1965
only blue collars employed in extractive, manufacturing, building, energy and transports firms were insured.
After the Presidential decree n. 1124 of 1965, which reorganized INAIL legislation, also helpers and artisans
were included among them. In the early 1980s, as shown by Carnevale and Baldasseroni (1999), white collars

— including those from the service sector — gradually began to be widely covered by insurance.

Among the details the industrial censuses asked for, entrepreneurs were required to report the number of
helpers and employees in each local unit, categorized by type. Usually we can find such categories: White
collars (managers and office workers), Special categories (blue collars with directive tasks), Blue collars (high
and low skilled), Apprentices, and Others (guards, keepers etc.). This paper considers as workers insured by
INAIL before 1965 all the employees belonging to special categories, blue collars, apprentices and others
(guards, keepers etc.) in the sectors mentioned above. After 1965 — so with the 1971 census — the paper
includes helpers and artisans among the insured categories, assuming that artisans were all the manufacturing
workers employed in local units with only one employee. The inclusion of white-collar employees for 1991
would completely underestimate fatality rates, considering that it is reasonable to assume that the vast majority
of fatal injuries occurred among industrial blue-collar workers. Figure 1.a in the appendix reports the

reconstruction of insured workers for Italy and different macroregions between 1951 and 1991.

5.b Explanatory variables and Empirical analysis

For the empirical exercise, provincial fatality rates are adjusted to avoid yearly random variability. Indeed, in
many cases small provinces experienced a high number of workplace fatalities in one year and, by chance,
very few the next. The census years fatal injuries observations (1951-1991) are adjusted as a three-year average
(e.g. 1950-1951-1952). The correction allows to have more readable fatality rate trends at provincial level. The
same adjustment is applied to various and indeterminate deaths, which are then subtracted from the provincial

fatal injury counts.

Four main variables at provincial level are reconstructed to empirically analyze the relations between fatality
rates, workers’ activism and industrial structure. The first three of them can be considered the “workers’

bargaining power variables”, replicating a similar concept and serving as cross robustness checks.
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The first key variable is the “Precarious Employment Rate”, calculated as the difference between the total
number of workers in a professional condition according to the population census and the total number of
workers in the industrial census, divided by the number of workers in the population census. The population
census definition of “professional condition” also includes unemployed individuals who previously worked in
a specific sector, thereby significantly enhancing our estimates of “marginality”. This technique, first used by
Sylos Labini (1974), Paci (1973) and Meldolesi (1972), and recently mentioned in Ardeni (2024), exploits the
fact that in the industrial census, entrepreneurs reported only legally hired employees working in local units,
while in the population census, citizens directly reported their employment status. The difference between the
two censuses signals the number of unemployed and precarious workers, who likely worked without regular

contracts, either from home or in the hidden economy.

The precarious employment rate is not only a proxy for unemployment that can be applied to specific sectors,
but it also reflects a broader economic and social environment that shapes workers’ bargaining power and labor
market outcomes. For instance, if one member of a household earns a good income due to sufficiently high
wage levels in the regular economy, the other members are not forced to accept irregular jobs at any wage,
thereby reducing the precarious employment rate. Otherwise, a strong social welfare system could have the
same effect, increasing household income without resorting to the hidden economy. Moreover, it is highly
probable that precarious employment is strongly positively correlated with average working hours per
employee, a variable partly able to explain industrial fatality incidence (Gregson and Quinlan, 2020), thereby

reinforcing its effect.

The second key variable is the unionization rate. Unionized people in CGIL and CISL — the two main Italian
unions — at provincial level were collected from the unpublished appendix in Romagnoli (1980) for the years
1951, 1961, and 1971. For the years 1981 and 1991 unionized people were collected at regional level from
CESOS yearly publications. Provincial data for 1981 and 1991 were reconstructed through the application of
1971 provincial ratios to regional data. To create the unionization rate, the number of unionized people was
divided by the provincial active population reconstructed by Chiaiese and Ciriotto (2025). The main issue
regarding this variable is represented by the fact that people enrolled in CGIL and CISL were not the entire
unionized population. However, considering the importance of these unions in the context of the period, it is
quite reasonable to assume that real total unionization should follow the same trend. Unfortunately, the
unionization rate cannot be computed at sectoral and provincial level at the same time, somehow reducing the

accuracy of this variable for our purposes.

The third key variable is represented by the Hours of strike per worker over the 10 previous years. Total
working hours lost for labor conflicts were collected at provincial level from Annuari di Statistiche provinciali
ISTAT from 1958 to 1972 and from Annuario di Statistiche del Lavoro ISTAT from 1973 to 1976 and from
1981 to 1984. In the years 1952-1957, 1977-1980 and 1985-1991 the same data at regional level from Annuari

Statistici ISTAT were collected. To obtain total lost working hours at provincial level in those years, the ratio
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provincial hours 1958

was applied to the data from 1952 to 1957, and the same ratio with 1981 and 1984 data

regional hours 1958
was applied to the years 1977-1980 and 1985-1991 respectively. Subsequently, to obtain “per worker” data,
provincial hours were divided by working age population from Chiaese and Ciriotto (2025). In the end, the
data were aggregated over the previous ten years (e.g. 1952-1961) to account for the evolution and significance
of the phenomenon at provincial level over the inter-census period. The aggregation, unfortunately, delete one
observation per province (1951). Even in this case, the variable cannot be computed simultaneously at both

the provincial and sectoral levels.

The fourth key variable is the average establishment size derived from industrial censuses. It is computed as
the provincial number of employees in the industrial sectors of interest divided by the number of local units.
Let us notice that the average establishment size does not only indicate the provincial industrial structure, but
also the average technological degree. For example, it is highly likely that provinces with larger average
establishment sizes were more developed in modern industrial sectors, where mechanical equipment and

machines were commonly used.
Besides the four key variables, other four “controls” are used:

Building sector share over total industrial sectors is reconstructed as the number of employees in this sector
relative to the total number of employees in industry, based on industrial censuses. In the literature, this
variable, accounting for an extremely dangerous sector of employment, is considered very important in
increasing fatality rates (Lanearts et al., 2020). This is consistent with Italian post-war history, considering that
the building sector boom occurred from the 1950s to the 1970s, when fatalities in industry were at their

highest!!.

Real GDP per capita at provincial level is recovered from Chiaiese and Ciriotto (2025). It accounts for the
procyclicality of workplace injuries and incorporates the theoretical perspective that links economic (and

social) modernization with improvements in OHS (Antonelli et al., 2024).

Then an “institutional” and a “technological” variable are reconstructed. The institutional variable, named
“Private healthcare share”, is represented by the yearly number of patients in private hospitals over the yearly
number of patients in public hospitals in different Italian regions — the most fine-grained disaggregation
available from the data collected in Annuari Statistici ISTAT'?. For the exercise, only general and specialized
public hospitals are considered — leaving out psychiatric hospitals and public clinics (ambulatori). This variable
should represent the local government’s effort in public healthcare, so proxying for the institutional (and

societal) care for OHS issues — enacted through inspections, regulations and other measures. Given the absence

"' Within our framework, the construction sector can be regarded as a particularly hazardous branch of employment,
given the historically high prevalence of precarious work associated with it.

2 However, it can be assumed that regional data are fairly reliable at the provincial level as well, considering that people
could access healthcare facilities in neighboring provinces through short trips.
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of original sources to account for the real variable — for instance number of labor inspections or inspectors —

this proxy should partly serve for the aim of understanding the role of institutions in enforcing regulations.

In the end, the “pure” technological variable is represented by the provincial number of electrical engines —
transforming electric energy in mechanical energy in local units — per employee in the manufacturing sector.
The data are collected from 1951 to 1981 from the Industrial census. Unfortunately, the 1991 census does not
register such data. So, the variable, reducing the sample, is only used in additional specifications — not in the
baseline models. The relationship between technology and OHS is quite uncertain. In papers using modern
data (Antonelli et al., 2024), it is theorized and tested whether technological advancements improve OHS,
while the effect of machines in earlier industrialization periods is usually perceived as source of increased
injury rates'® (Lewchuck, 1991). However, this variable — along with real GDP per capita — should capture
technological advancements during a transitional era, when Italy moved from early industrialization in many
areas during the 1950s and 1960s to subsequent technological developments in the 1970s and 1980s. A positive
impact of technology on workplace deaths could indicate a “Taylorization effect,” whereby technological
progress leads to an increase in risk exposure due to the intensified use of complex or hazardous machinery,

without a corresponding rise in attention to OHS outcomes.

Thanks to the reconstruction of these variables, a panel dataset is assembled with provincial observations at
census years over the period 1951-1991. In the econometric analysis, the relationships between the dependent
variable — Total Fatality Rates — and the single key explanatory variables with controls are first tested using
provincial fixed effects and, subsequently, provincial and time fixed effects together (1-4). The use of fixed
effects allows us to control province-specific and time-specific characteristics. While using only province fixed
effects, we still observe the impact of the historical pattern on the phenomenon, including both province and
time (year) fixed effects we obscure the evolution of the process providing clearer indications of causal
relationships. In other specification, two key variables — one bargaining power variable and the average
establishment size (AES) — are tested together with controls (5-9). Logarithmic transformations of the
variables are always applied except in the case of precarious employment rate, where some samples with
negative values are present'®. All the regressions are run with errors clustered at provincial level. An important
issue arising from the regressions results, when both a bargaining power variable and AES are included,
concerns the high correlation between these two main explanatory variables'>. The correlation, arising from
the historical coevolutionary process of increased industrial capacity and workers’ empowerment and class

consciousness, impacts on the exact estimation of the coefficients, dampening the effect of one or the other

'3 In our framework, technology can be viewed as a context-dependent factor that may influence the phenomenon.
Indeed, “OHS improving elements” contained in technological advancements are adopted only when workers’
bargaining power is sufficiently strong. Conversely, when unions focus on issues other than OHS, technological
developments — such as new machinery — may have a neutral or even negative effect on OHS standards.

14 Moreover, visual inspections show that a log-linear relation better fits the data.

'S However, despite the high correlation, the variance inflation factor always remains around 2-3 in all the specifications.
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variable according to the single specification. In table 3, two indexes created by merging our main variables

are used to better show the final results.

To recap, according to the simple model inspired by historical evidence (in section two) and presented in
section 3, a decrease in precarious employment degree — proxying for workers’ bargaining power — should
lead to a decrease in industrial fatality rates. Similarly, an increase in unionization rate or hours of strike per
worker over the 10 previous years should decrease fatality rates. This reduction is expected to be more
pronounced in provinces with larger average establishment size, as workers are more able to organize in bigger
firms, and employers are less resistant to improving working conditions due to higher profit margins. The
effect of other control variables is more controversial. The share of employment in building sector is expected
to increase fatality rates, as is the case for private healthcare share. The technological and modernization
variables — real GDP per capita and engines per worker in manufacture — should probably have beneficial

effects in the long run for the reduction of the phenomenon.

6. Results
6.a Fatal Injury rates in post-WWII Italian industry (1951-1991)

Figure 2 shows Total — including compensated and non-compensated injuries — and Compensated fatality
rates in industry for post-war Italy (1951-1991). During the economic boom (1950s—early 1960s), total fatality
rates did not decrease significantly, while compensated fatality rates fell by 0.9. This discrepancy was likely
due to the overly strict definitions of injury circumstances provided by INAIL!®. However, as highlighted in
the historical section, despite the introduction of new laws on OHS (1955-1956), the economic growth of the
1950s was clearly disconnected by a corresponding improvement in working-class rights, resulting in the lack
of a steep decrease in workplace fatalities. By contrast, the 1960s and 1970s were key years for the reduction
of fatal injury rates. Considering that workplace safety and health were largely negotiated at the firm level
during this period, the reduction in fatalities likely began in large firms in the 1960s, producing cascading
effects on smaller firms as workers’ struggles became institutionalized through national contracts and
regulations, especially after 19697, In particular, the effects of working-hour regulations negotiated through
sectoral contracts, along with the labor rights gained following the introduction of the Workers’ Statute (1970),
were likely highly beneficial for the phenomenon. At the same time, Figures 2.a, 3.a, and 4.a in the appendix,
showing the precarious employment rate, unionization, and cumulative hours of strikes per worker over the

previous ten years, clearly indicate that the 1960s and 1970s were periods of intense labor conflict. Marginality

16 Moreover, as discussed in Section 4.a, workers who died without heirs were not included among compensated
fatalities. Since this group was predominantly composed of young individuals, it is likely that the economic boom of
those years drew a large number of young workers into employment, thereby contributing to the observed discrepancy
in fatality rates.

7 Rappa (2025) refers to this process as the “conflict trickle-down mechanism”, as during this period highly unionized
provinces transferred the gains of workers’ struggles to less unionized provinces through collective bargaining
agreements.
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— and unemployment — decreased due to the economic boom, the regularization of workers’ rights, and the
displacement of marginal workers following restructuring processes of the 1960s (de Cecco, 1972). As
highlighted by the literature (Graziani, 1998; Felice, 2015), these events led to a clear increase in labor conflict,
as reflected in unionization and strikes activity. After 1981, the reduction process slowed significantly, and the
trend in total fatality rates reversed. A renewed increase in precarious employment, combined with the
weakening of labor movements, shifted labor unions’ attention to other issues, such as employment, thereby
contributing to a further deterioration of workers’ conditions.!® The phenomenon was also linked to the
reduction in average establishment size in industry (Figure 5.a). If in the 1960s a growing industrial structure
facilitated workers’ claims on various issues, including occupational health and safety — albeit with evident
moments of friction (Graziani, 1998) — in the 1970s and 1980s, economic crises and restructuring processes
imposed a new industrial paradigm, in which industrial districts composed of medium- and small-sized firms

operating in light sectors flourished (de Cecco, 2004; 2007; Brusco, 1982).

Fig. 2. Total and Compensated fatal injury rates in industry for Italy, 1951-1991
7
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Source: own elaborations. Look at section 3.
Note: the industrial sectors included are: extractive, manufacturing, utilities, construction and transport sectors. Total fatal injury
rates include compensated and non-compensated injuries.

'8 The decrease in workers’ activism is not apparent from unionization — which actually increased during the 1980s as
effect of the “conflict years” (CESOS, 1991) — but is evident in strikes per worker, which plummeted during the decade.
Moreover, in line with the explanation, it is interesting to notice that the new increase in fatality rates of the 1980s
positively correlates with increasing inequality measured by the top 1% income trend (Guzzardi and Morelli, 2024).
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Figure 3 and Figure 6.a in the appendix show Total and Compensated macroregional fatality rates in industry
for the period 1951-1991'°. During the 1950s, fatality rates remained relatively stable across all regions, except
in the North-East, where a decrease occurred. It is likely that the strong increase in average establishment size
in this region could explain the observed outcome. Between 1961 and 1971, fatality rates decreased across all
Italian regions, with reductions of almost 40% in northern and central regions and almost 50% In the South.
In the North, the reductions were likely favored by negotiations between workers’ movements and employers,
while in the South, the decline was probably driven by the establishment of State-owned and large industries
during the period (Graziani, 1998), where labor force was more organized and national labor contracts were
more easily applied. During the 1970s, with the institutionalization of workers’ struggles and the birth of social
welfare, greater reductions in fatality rates occurred in the South and the Center (around 50%). It is also
possible that the end of the building sector boom of the 1950s and 1960s, along with the concurrent decrease
in precarious employment typical of the sector, could contribute to this outcome. In the 1980s, the rates stopped
decreasing — or even increased — in the North-west, Central Italy and the South, while they stagnated in the
North-east. While the stagnation in the North-East may have been driven by its industrial dimensional growth
and the political activism within new local health units (USL), the increase in fatalities in other regions was
likely due to the decline in economic conflict and the dismantling of the industrial structure, particularly in the

South, where the State and large industries were most affected by the phenomenon.

Fig. 3. Total fatal injury rates in Industry for Macroregions, 1951-1991
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Source: own elaborations. Look at section 3.
Note: the industrial sectors included are: extractive, manufacturing, utilities, construction and transport sectors.

"9 North-west includes Piedmont, Valle D’ Aosta, Lombardy and Liguria. North-east includes Veneto, Trentino-Alto Adige,
Friuli-Venezia-Giulia and Emilia-Romagna. Center includes Tuscany, Umbria, Marche and Latium. South includes
Campania, Abruzzo, Molise, Apulia, Basilicata, Calabria, Sicily and Sardinia.
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Observing the long-time macroregional trends, we can notice an overall convergence across regions between
1951 and 1991. In 1951, the Center and North-East had fatality rates approximately 70-80% higher than those
in the North-West, while the rate in the South was 180% higher, widening to 220% in 1961. By 1991, the
Center and North-east had reduced their gap to 30%, and the South had reduced to 130%. These results
highlight historical regional development in our key variables. In particular, marginal labor force, unionization,
and average establishment size in the South significantly converged to the national average during the period.
Concurrently, the institutional framework and the centralized bargaining system likely also contributed to this

convergence.

To conclude this section, Figure 4 shows the correlation (in logarithmic terms) between fatality rates and real
wages at provincial level in census years®®. The picture, encompassing both the historical and regional
dimensions, confirms the theoretical framework, which seeks to extend the concept of wage to include OHS

standards?'.

Fig 4. Correlation of Real wages and Total Fatal injury rates in industry, 1951-1991
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Source: Nominal wages at provincial level in industry are recovered from Annuario Statistico INAIL for all census years. They are
then converted into real values using the Consumer price index (CPI) provided by ISTAT (2011). For a detailed review of the strengths
and weaknesses of the source, see Rappa (2025) and Ramazzotti (2023). For Fatality rates sources and reconstruction look at section
3.

Note: The points represent provincial observations in censuses years (1951-1991). The correlation is shown in logarithmic terms.

20 Figure 7.a. in the appendix shows the same scatterplot with different colors for specific census years.
2'However, it is worth noting that the correlation is stronger during periods of high real wage growth. By contrast, when

unions are weak — before 1961 and after 1981 — OHS standards tend to stagnate or decline. From this perspective, a
correlation with income distribution variables, such as the labor share, would likely yield even stronger results.
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5.b Empirical results

Table 1 shows, through different specifications, the results of the regressions with province fixed effects

between our dependent variable — total fatal injury rate in industry — and different independent variables?.

Table 1. Regression results with province fixed effects, dependent variable = Log total fatality rate in industry, provincial
data (1951-1991)

Ln Total Fatality Rate (%) 1) ?2) A3 “) o) 6) )
Ln AES -0.23%* -0.11 -0.15 -0.39%*
(0.09) (.08) (.09) (.09)
Precarious employment (%) 0.65%** G2k
(0.11) (0.11)
Ln Unionization (%) -0.33%** -0.32%**
(0.06) (0.06)
Ln Strikes pw -0.16%** -0.14%**
(0.02) (0.02)
Ln Building Sector (%) 0.32%#* 0.23%#%* 0.33%#* 0.06 0.24%*** 0.347%%* 0.12
(0.08) (0.07) (0.08) 0.11) (0.07) (0.08) (0.11)
Ln Real GDP pc -0.79%** -0.56%** -0.70%** -0.91%** -0.56%** -0.69%** -0.92%**
(0.03) (0.05) (0.03) (0.04) (0.05) (0.03) (0.03)
Ln Private healthcare (%) 0.32%#* 0.19%%* 0.19%** 0.18** 0.20%** 0.20%%* 0.14%*
(0.06) (0.06) (0.06) (0.07) (0.06) (0.06) (0.07)
Observations 452 452 435 360 452 435 360
R? adjusted 0.6470 0.6731 0.6536 0.6319 0.6739 0.6648 0.6678
Province FE yes yes yes yes yes yes yes
Time (year) FE no no no no no no no

Notes: All regressions are run with robust standard errors clustered at provincial level; Standard errors are in parentheses below the
results; *** ** ‘and * denote statistical significance at the 1, 5, and 10 percent levels, respectively. Engines per worker are not
included due to the high correlation with real GDP per worker which, particularly in this specification, captures similar underlying
factors.

Source: own elaborations. Look at section 3.

All our main explanatory variables, average establishment size (AES) and the bargaining power variables —
precarious employment rate, unionization and hours of strike per worker over the 10 previous years — are
significant and impact with a considerable effect the dependent variable. Controlling for provincial
characteristics while preserving the historical pattern, we find that a 10% increase in AES reduces the fatality
rate by more than 2% (1). By contrast, a similar increase in marginal employment raises the fatality rate by
nearly 7% (2), while a 10% increase in unionization (3) and in strikes per worker (4) lowers the rate by 3.3%
and 1.6%, respectively. However, when we include AES and a bargaining power variable in the same
regression (5-7), we find that, in most cases, AES loses consistency and explanatory power due to the high
correlation between these regressors. The share of the building sector within the overall industry also appears
to be highly correlated with the historical evolution of the phenomenon. In most specifications, a 10% increase
in the sectoral share is associated with a 2-3% rise in the fatality rate®*. This is not surprising, given that the

building sector was a relatively “poor” segment of the economy, characterized by a high share of marginal

22 Table 1.a in the appendix shows the same specifications with compensated fatality rates as dependent variable.
23 Let us notice that the insignificant results of specifications 4 and 7 are probably given by the exclusion of observations
from year 1951.
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workers, very small average establishment size, and limited financial capacity among employers. Real GDP
per capita is strongly negatively correlated with fatality rates, reflecting the concurrent historical patterns of
socio-economic “modernization” and reduction of workplace deaths. The share of private healthcare, the
“institutional variable”, is positively correlated to the regressand: a 10% increase in private healthcare share is
associated with an approximately 2% rise in fatality rates. This finding is particularly interesting, as it suggests
that the impact of governmental policies — both in the form of improved social protection measures and as a
proxy for institutional presence in a province — has historically been positive with respect to the phenomenon.
In summary, from a historical perspective, increases in workers’ bargaining power, along with the role of the
building sector and modernization, appear to be the most important factors explaining the decline in fatality

rates, consistent with the historical evidence and our theoretical framework.

Table 2. Regression results with province and time fixed effects, dependent variable = Log total fatality rate in industry,

provincial data (1951-1991)

Ln Total Fatality Rate (%) 1) ?2) A3 “4) Q) (6) @) ®) &)
Ln AES - - - - - -
0.54** 0.46%***  Q.61%*%*  (0.53%*F*  (.58***  (.66%**
* (0.08) (0.10) (0.09) (0.10) (0.09)
(0.07)
Precarious employment 0.48** 0.27** 0.17
(%) * 0.11) (0.12)
(0.11)
Ln Unionization (%) - -0.00 -0.11
0.22%** (0.09) (0.10)
(0.08)
Ln Strikes pw - -0.05*
0.1 %% (0.03)
(0.04)
Ln Building Sector (%) 0.18**  0.13*%  0.20%*** 0.00 0.16** 0.14 0.18** 0.14 0.08
0.07)  (0.07) (0.07) (0.10) (0.07) (0.09) (0.07) (0.08) (0.10)
Ln Real GDP pc -0.12 -0.18 - - -0.03 -0.10 -0.12 -0.16 -0.18
(0.12)  (0.13)  0.34***  (54%** (0.12) (0.16) (0.12) (0.16) 0.17)
(0.12) (0.19)
Ln Private healthcare share 0.02 0.00 0.00 0.00 0.00 0.00 0.02 0.00 -0.09
(%) (0.06)  (0.07) (0.07) (0.08) (0.06) (0.08) (0.06) (0.08) (0.06)
Ln Engines pw 0.12%%** 0.15%%*
(0.03) (0.04)
Observations 452 452 435 360 452 361 435 347 360
R? adjusted 0.7592  0.7375  0.6864 0.6543 0.7757 0.7568 0.7636 0.7286 0.7144
Province FE yes yes yes yes yes yes yes yes yes
Time (year) FE yes yes yes yes yes yes yes yes yes

Notes: All regressions are run with robust standard errors clustered at provincial level; Standard errors are in parentheses below the
results; ***, ** and * denote statistical significance at the 1, 5, and 10 percent levels, respectively.

Source: own elaborations. Look at section 3.

Table 2 presents the results of the same model specifications exposed in table 1, now including both province

and time fixed effects and adding two new specifications with engines per worker as explanatory variable®.

Excluding time-specific characteristics allows us to assess whether an “unexpected” increase in the explanatory

24 Table 2.a. in the appendix show the same specifications with Compensated fatality rates as dependent variable.
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variables — relative to the historical pattern — was associated with fatality rates, providing a clearer view of
potential causal relationships. All our main explanatory variables are highly correlated with the dependent
variable, exhibiting the expected signs and statistical significance (1—4). It is noteworthy that establishment
size, in particular, gains explanatory power, indicating that the industrial structure played a crucial role in
shaping provincial disparities in fatality rates. Including both bargaining power variables and AES in the
regressions (5-9) results in a weakening of the significance of the former, reflecting again the high correlation
between these variables?. The technological variable — engines per worker — is clearly positively correlated
with the dependent variable, suggesting that the use of machinery can increase fatalities in manufacturing,
thereby confirming a “Taylorization effect” on the phenomenon. A 10% increase in the number of engines per
worker is estimated to raise workplace fatality rates by approximately 1.2% to 1.5%. The other controls,
instead, show less clear results in this case. Real GDP per capita and building sector exert, respectively,
negative and positive influence on fatality rates, although the magnitude of their effects and significance varies
across specifications. However, let us notice that, in this case, GDP per capita is shadowed by AES, which
better describes sectoral fluctuations than GDP. In the end, the institutional variable shows no significant
correlation with the dependent variable.

Table 3. Regression results with province and time fixed effects, dependent variable = Log total fatality rate in industry
(1951-1991)

Ln Total Fatality rate (%) a ?2) A3) “4) o)
Activism index A -0.827%** -0.76%** -0.98%**
(0.13) (0.11) (0.15)
Activism index B -1.12%%* -0.95%**
(0.17) (0.14)
Ln Building Sector (%) 0.28%%** 0.23%* 0.16** 0.10 0.048
(0.07) (0.10) (0.07) (0.09) (0.10)
Ln Real GDP pc -0.60%** -0.66*** -0.13 -0.12 -0.37%%*
(0.04) (0.05) (0.12) (0.15) 0.17)
Ln Private healthcare share (%) 0.18*** 0.10 -0.04 -0.04 -0.17**
(0.05) (0.06) (0.07) (0.08) (0.06)
Ln Engines pw 0.171%%*
(0.03)
Observations 435 348 435 347 348
R? adjusted 0.6912 0.6752 0.7571 0.7574 0.6997
Province FE yes yes yes yes yes
Time (year) FE no no yes yes yes

Notes: All regressions are run with robust standard errors clustered at provincial level; Standard errors are in parentheses below the
results; ***, ** and * denote statistical significance at the 1, 5, and 10 percent levels, respectively; Activism index A includes AES,
precarious employment and unionization rate, Activism index B includes AES, precarious employment, unionization rate and hours
of strike per worker.

Source: own elaborations. Look at section 3.

% In the case of the unionization rate (7-8), the variable becomes insignificant due to a change in the nature of its
relationship with fatality rates. Prior to 1981, this relationship is clearly negative, whereas it reverses thereafter. As
shown in Figure 3.a in the Appendix, during the 1970s and 1980s the unionization rate — largely for political reasons
— became more widespread in southern regions. This development weakened the link between unionization and actual
workers’ bargaining power at the provincial level, as indicated by the behavior of the other bargaining-power variables.
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Considering the high correlation between average establishment size and all the bargaining power variables at
the provincial level, using composite indexes that combine these factors could enhance the robustness of the
framework. Table 3 shows the results of the relation — with fixed effects and controls — between fatality rates
and two indexes — Activism index A and B — ranging from 0 to 1?°. The first index, “Activism rate A”, include
the variables AES, precarious employment and unionization rate normalized over the whole period and divided
by three. The second index, “Activism rate B”, includes also hours of strike per worker. The historical evolution
of the indexes for Italy and macroregions are shown in Figure 7.a and 8.a in the appendix. The results generally
confirm the evidence highlighted in table 1 and 2. Considering only province fixed effects, a 1-point increase
in Activism rate A decreases fatality rate by 0.82%, while a 1-point increase in Activism rate B decreases
fatality rates by 1.1%. Taking into account both fixed effects, the effects of the indexes slightly decrease but
remain very significant, thereby suggesting that considering AES and the bargaining power variables together

improve — analytically and historically — our understanding of the phenomenon.

To conclude, the empirical section has shown how the variables suggested by the historical evidence are able
to explain the reduction in fatality rates occurred in Italian industry during the post-war period. Unfortunately,
considering the historical coevolution of provincial industrial structure and workers’ bargaining power, it is
very difficult to disentangle the effect of one variable or the other on the phenomenon. However, it can be
argued that both factors probably had a certain impact. While the increase in workers’ bargaining power —
common to all the provinces — historically drove the improvements in OHS standards and labor rights, the
provincial industrial structure may better explain the adoption of such measures at the provincial level, as
employer resistance was lower in areas where the impact of rising labor costs could be more easily absorbed”’.
It can be argued, indeed, that national regulations and contracts were more likely respected in areas where big
establishments were present. However, in the long run, the role of the centralized wage bargaining probably
played an important role in the adoption of OHS standards and better working conditions in provinces
dominated by small local units (Rappa, 2025). The sectoral composition of the province, together with GDP
level, also appears to play an important role in determining fatality rates, whereas other control variables are

more context dependent. The analysis of the joint indexes (table 3) confirms the results.

26 Table 3.a. in the appendix show the same specifications with Compensated fatality rates as dependent variable.

27 1t is interesting to note that among the variables capturing workers’ bargaining power, the one that best fits the
relationships observed is precarious employment. This variable likely reflects more accurately the real forces at play in
the labor market, as unionization and strike activity are partly mediated by the political context and do not necessarily
mirror workers’ concern for OHS. Moreover, while strikes per worker and the unionization rate refer to the entire working
population (see Section 3), the measure of precarious employment pertains only to industrial sectors, making it a more
precise indicator.
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7. Conclusion

Italy in post-WWII period (1951-1991) is particularly revealing for observing OHS historical dynamics.
During these decades, institutions were often either unable or unwilling to enforce workplace safety and health
regulations, effectively leaving these issues to free negotiation between workers and employers and thereby
fostering a rapid evolution of OHS outcomes. Marginality, unemployment, and precarious living conditions
among the working class declined during the 1960s, fueling strong worker activism around wages and
workplace conditions, particularly after 1969. At the same time, industrial complexity and profit margins
reached historical highs in the country, giving employers the financial capacity to agree to improvements in
working conditions. The combination of these factors led to a significant decrease in workplace fatality rates
from the mid-1960s to the early 1980s. Moreover, the expansion of social welfare and the institutionalization
of workers’ struggles in the 1970s further reduced marginality in poorer regions, fostering a convergence in
safety outcomes that persisted until the mid-1980s. During the 1970s and 1980s, the Italian industrial structure
began to collapse, along with union activism and occupational protections, thus halting the process of reducing
fatalities — a situation that persists to this day similarly replicating income inequality outcomes. During the
1990s, indeed, the protection of workers was increasingly delegated to institutions and regulations which,
unfortunately, proved sufficient only for preserving existing rights rather than advancing occupational safety

or further reducing fatality rates (Carnevale, 2017).

To conclude, drawing on historical and empirical analysis, this paper suggests that OHS can be integrated into
an income distribution framework. Improvements in OHS standards tend to occur alongside rising wages and

labor shares, as all appear to be driven by the same underlying forces.
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Appendix

Fig. 1.a. Insured workers in Industry for Italy and Macroregions (1951-1991)
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Source: own elaborations from the industrial censuses. Look at section 3.

Note: Insured workers include dependent workers, apprentices, helpers and artisans. The industrial sectors included are: extractive,
manufacturing, utilities, construction and transport sectors.

Fig. 2.a. Industrial Precarious employment rates in Italy and Macroregions, 1951-1991
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Source: own elaborations. Look at section 3.
Note: Precarious Employment rate is computed as the marginal workforce over total workforce in the industrial sectors of interest.

28



Fig. 3.a. Unionization rate for Italy and Macroregions, 1951-1991
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Source: own elaborations. Look at section 3.

Fig. 4.a. Hours of strike per worker (10 years cumulated) for Italy and Macroregions, 1951-1991
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Source: own elaborations. Look at section 3.



Fig. 5.a. Average establishment size in industry for Italy and Macroregions, 1951-1991
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Source: own elaborations. Look at section 3.
Note: Average establishment size is computed as the number of workers per local unit.

Fig. 6.a. Compensated fatal injury rates in Industry for Italy and Macroregions (1951-1991)
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Source: own elaborations. Look at section 3.
Note: the industrial sectors included are: extractive, manufacturing, utilities, construction and transport sectors.
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Fig 7.a Correlation of Real wages and Total fatality rates in industry differentiated per census year
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Source: Nominal wages at provincial level in industry are recovered from Annuario Statistico INAIL for all census years. They are
then converted into real values using the Consumer price index (CPI) provided by ISTAT (2011). For a detailed review of the
strengths and weaknesses of the source, see Rappa (2025) and Ramazzotti (2023). For Fatality rates sources and reconstruction look
at section 3.

Note: The points represent provincial observations in censuses years (1951-1991). The correlation is shown in logarithmic terms.

Table 1.a Regression results with province fixed effects, dependent variable = Log Fatality rate with compensation in
industry, provincial data (1951-1991)

Ln Compensation Fatality a ?2) A3) “4) Q)] 6) (@)
Rate (%)
Ln AES -0.22%* -0.12 -0.16 -0.37%%*
(.10) (0.09) (0.10) (0.11)
Precarious employment (%) 0.57%** 0.54%**
(0.12) (0.12)
Ln Unionization (%) -0.24%%* -0.22%%*
(0.06) (0.06)
Ln Strikes pw -0.12%* -0.10%**
(0.02) (0.02)
Ln Building Sector (%) 0.317%** 0.23%** 0.3 7%** 0.06 0.24%%* 0.31%%* 0.12
(0.09) (0.08) (0.09) (0.10) (0.08) (0.09) (0.11)
Ln Real GDPpc -0.79%x* -.059%x* -0.74%** -0.88%** -0.58%** -0.72%%* -0.89%**
(0.03) (0.05) (0.04) (0.03) (0.05) (0.04) (0.03)
Ln Private healthcare (%) 0.21%%* 0.10* 0.12%* 0.07 0.11% 0.13** 0.03
(0.05) (0.06) (0.06) (0.07) (0.05) (0.06) (0.06)
Observations 452 452 435 360 452 435 360
R? adjusted 0.6784 0.7068 0.6757 0.6364 0.7076 0.6888 0.6754
Province FE yes yes yes yes yes yes yes
Time (year) FE no no no no no no no

Notes: All regressions are run with robust standard errors clustered at provincial level; Standard errors are in parentheses below the
results; ***, ** and * denote statistical significance at the 1, 5, and 10 percent levels, respectively.
Source: own elaborations. Look at section 3.
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Table 2.a Regression results with province and time fixed effects, dependent variable = Log Fatality rate with
compensation in industry, provincial data (1951-1991)

Ln Compensation a (2) A3 “4) Q] 6) (@) 8 (&)
Fatality Rate (%)
Ln AES -0.49%** -0.40%**  0.61%**F  -0.51%F*  -0.61%**F  -0.60%**
(0.09) (0.09) (0.11) (0.10) (0.11) (0.11)
Precarious employment 0.48%%* 0.29%* 0.19
(%) (0.12) (0.12) (0.14)
Ln Unionization (%) -0.14* 0.06 -0.06
(0.09) (0.09) (0.11)
Ln Strikes pw -0.08%** -0.03
(0.04) (0.03)
Ln Building Sector (%) 0.21%* 0.16* 0.22%* 0.02 0.19%* 0.18 0.19%** 0.18* 0.10
(0.08) 0.09) (0.09) (0.11) (0.08) (0.10) (0.09) (0.10) (0.11)
Ln Real GDP pc -0.15 -0.18 -0.37** -0.46%* -0.05 -0.14 -0.16 -0.21 -0.14
(0.14) (0.13) (0.14) (0.21) (0.13) (0.17) (0.14) (0.18) (0.19)
Ln Private healthcare 0.02 -0.01 0.01 -0.03 0.00 0.00 0.03 0.00 -0.11
share (%) (0.06) (0.06) (0.07) (0.07) (0.06) (0.07) (0.06) (0.08) (0.07)
Ln Engines per worker 0.14%%** 0.17%%*
(0.03) (0.04)
Observations 452 452 435 360 452 361 435 347 360
R? adjusted 0.7202 0.7198 0.6646 0.5821 0.7441 0.7093 0.7246 0.6793 0.6244
Province FE yes yes yes yes yes yes yes yes yes
Time (year) FE yes yes yes yes yes yes yes yes yes

Notes: All regressions are run with robust standard errors clustered at provincial level; Standard errors are in parentheses below the
results; ***, ** ‘and * denote statistical significance at the 1, 5, and 10 percent levels, respectively.
Source: own elaborations. Look at section 3.

Table 3.a Regression results with province and time fixed effects, dependent variable = Log total fatality rate in industry,

provincial data (1951-1991)

Ln Compensation Fatality rate (%) a ?2) A3 “4) o)
Activism rate A -0.65%%* -0.63%** -0.94%%*
(0.15) (0.14) (0.18)
Activism rate B -0.87%** -0.75%%*
(0.19) 0.17)
Ln Building Sector (%) 0.27%%* 0.19* 0.19%* 0.15 0.05
(0.08) (0.11) (0.09) (0.10) (0.11)
Ln Real GDP pc -0.64%%* -0.69%*** -0.18 -0.19 -0.33*
(0.05) (0.05) (0.14) 0.17) (0.19)
Ln Private healthcare share (%) 0.10* 0.00 -0.02 -0.03 -0.17**
(0.06) (0.07) (0.07) (0.08) (0.07)
Ln Engines pw 0.14%%*
(0.04)
Observations 435 348 435 347 348
R? adjusted 0.7126 0.6812 0.7235 0.7165 0.6243
Province FE yes yes yes yes yes
Time (year) FE no no yes yes yes

Notes: All regressions are run with robust standard errors clustered at provincial level; Standard errors are in parentheses below the
results; ***, ** and * denote statistical significance at the 1, 5, and 10 percent levels, respectively.

Source: own elaborations. Look at section 3.
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Fig. 7.a. Activism index A for Italy and Macroregions (1951-1991)
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Source: own elaborations on the reconstructed variables described in section 3. The Activism index A include average establishment
size, precarious employment and unionization rate normalized over the whole period and divided by three.
Note: the industrial sectors included are: extractive, manufacturing, utilities, construction and transport.

Fig. 8.a. Activism index B for Italy and Macroregions (1951-1991)
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Source: own elaborations on the reconstructed variables described in section 3. The Activism index B include average establishment
size, precarious employment, unionization rate and cumulated hours of strikes per worker (10 previous years) normalized over the
whole period and divided by four.

Note: the industrial sectors included are: extractive, manufacturing, utilities, construction and transport.
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