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Abstract 

 “The road” is anthropologically linked to the history of the human being, and therefore 

also to the economic history. Specifically, “the road” is important quantitative element as a 

factor in the opportunity cost in the traffic of goods, commodities and people but also, on a 

more abstract level, important qualitative element:  better or worse traffic impacts on the 

substantive and practical transport trucks, on carried goods and on driving workers. 

We want to relate this study with a qualitative element of the carrier, in this case waste, 

such as the quality of this work to a quantitative element, i.e. the urban surface, the distance 

traveled, the density and the degree of traffic of a municipality. This study would examine 

whether there is an economical semantic relevance between what and how the path is and, 

once the possibility and feasibility of significance is established, it would want to test the 

kind of semantic rank, if space and quality of work have a significant correlation and how 

much it is significant. This work is focused on the garbage truck drivers and the link 

between waste collection path and drivers’ task. The last step will be to verify whether this 

semantic space-quality of work in the waste industry has the same significance if we 

consider a different carried on object with other typologies of drivers: public transport 

drivers, couriers, taxi drivers. 

This study would focus on the variables that can affect the propensity of accidents of the 

drivers in bus and refuse sector: geographical and territorial, social and personal (like 

density of population, density of vehicles, knowledge degree or expertise). First of all, how 

much is significant the length of the path, i.e. how much the urban streets involve the risk of 



accident. Moreover, how much the technological innovation could contribute to decrease 

the frequency and the size of accidents for garbage truck drivers. Finally, how much the 

personal characteristics and behaviours could affect kilometres-accident risk relationship. 
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1. Introduction 

Vertical growth and development of the cities, higher people density, also due to the 

“conurbation” of the municipalities or due to the immigration flows, tourism and many 

other causes affect waste producing. Population and  waste, in a common growing,  are in a 

constant actual competition for space. But people and waste are not static, they are not 

affecting on a constant given surface. They move or, better, in order to reach their 

destination, they need to be moved. This competition has one of its crucial battle in a special 

arena: the road; and this crucial battle has its own competitors: who have to move people 

and waste. The Drivers on the road. In this special arena, in this competition, the drivers' 

work is the personal contact point on the common field: the competition for the road, in 

order to move person, due to their own driving work. Where there is competition for 

something, there is also sharing of environmental, psychological and technical factors and 

quite commons rules of engagement. Competition is also ‘sharing a common risk’. 

The road is a common working place for many typologies of job: urban bus drivers (BDs), 

garbage truck drivers (GTDs) and the overall urban transit workforces that represent blue-

collar population. 

According with recent case studies of the Italian refuse sector1 (Bizzotto et al., 2012) 

involving the main national companies of the waste sector, the geographical and 

territoriality variables seem to play an important role in the risk of accident of the workers 

employed in the waste collection sector. We try to argue which variables are sufficient for 

drawing a complete accident risk case or if there are other variables playing a competitive 

role on this risk case relationship, in particular, of the task of drivers: it means how personal 

and individual variables can also play a relevant co-working. This is one of the first works 

that would put the basis for building a theoretical indicator of stress and, as a consequence, 

of the quality of work, for driver workers, by using both qualitative and quantitative 

variables. 

During the three last decades, the municipal solid waste sector has been characterized by a 

deeply change in the management, in the collection and disposal technologies and in the 

greater awareness campaign on the side of prevention of refuses, due to the increasing 

quantity of waste generated by consumers. 

                                                             
1 The study concerns  the analysis of a questionnaire and interviews made in some of the greatest companies of the 
refuse sector in Italy made during the first stage of the WALQING program. 



Refuse sector is composed by three main stages: collection, disposal and treatment. The first 

one is the most labor intensive since it requires hand work in order to collect refuses all over 

the streets. This paper focuses on the first stage, collection. 

The technological innovation and the changing in the collection procedures during the last 

twenty years have changed the quality of work, in many cases, reducing the work load and, 

on other cases, increasing the effort of employees. Consequently these changes, also affect 

the risk factors of employees changed. 

About the professional risk typologies, according to the Inail (Italian National Institute of 

Insurance against the accident on working, i.e. Italian Workers’ Compensation Authority) 

classification it is possible to sort them in three categories like safety risk (risk from 

working on street, risk from interaction with vehicles and equipments), health risk (risk 

from biological agents, from physical agents, from chemical agents) and other risk (risk 

from stress, effort, lack of planning of the tasks). 

By summarizing, we can list the risk factors in objective factors (i.e. path length and spatial 

issues like, kilometers, geographical and territorial, technological), subjective factors (i.e. 

biological like age, gender, behaviors) and knowledge and expertise. 

The paper is structured as follows. Section 2 provides an overview of the national 

characteristics. Section 3 gives a framework of the main empirical literature about the 

variables that can affect the behavior of the drivers in their tasks and presents the theoretical 

differences of risk among the drivers object of this research, i.e. bus drivers and waste 

drivers. Section 4 describes the theoretical and methodological factors of the analysis and 

the dataset by providing descriptive statistics. Section 5 shows the qualitative results only 

for the waste sector and the empirical results both for the waste and bus sector. Section 7 

concludes. 

 

2. The national overview 

Accidents in Italy have great negative impact on the collectivity in terms of monetary costs. 

The accidents emergency has repercussions on the overall collectivity in terms of safety and 

economy because of their cost of insurance, health care and legal. 

Naturally, the dynamics and the dangerousness of urban accidents have a different 

distribution according to the categories of vehicles. For example, even if buses could be a 



more dangerous than an auto vehicle for its dimensions, however in the reality it is not true, 

indeed, since cars and taxi, in absolute terms, are involved in the most part of urban 

accidents . 

A recent analysis of Enea (2003) shows the different dangerousness of the vehicles. Buses 

are the less dangerous than cars and motorbikes. This fact is also explained by the fact that 

cars are the greatest number of vehicles in circulation (55% of the total of movements). 

Table 2.1 shows a national statistical overview of the Italian vehicles data. As shown in the 

table, in the Italian macro areas, the partition of the bus and garbage vehicles is quite 

homogeneous. Figure 2.2 highlights that in 2010, the number of auto was around 

36,371,790 with 160,049 accidents along urban roads, while buses are around 98,724with 

2,143 accidents2. In Italy, the households owner of at least one car are 79.3%. Private 

transport is greater than the public transport. In 2009 garbage truck vehicles were 34,438 

and the accidents were 2,3793. Figure 2.3 highlights the differences in the path of bus and 

garbage vehicles accidents for different regions4. 

 

Table 2.1 Number of vehicles in Italy in absolute and percentage values (2009) 

Category Number of Vehicles % 
Auto 36,371,790 75.72 
Bus 98,724 0.21 
Waste Transport Vehicles 34,443 0.072 
Street Sweeping Vehicles 2,721 0.006 
Other 11,527,400 24.998 
Source: Istat - Aci Censis 2008 

                                                             
2 

 ACI- CENSIS, Rapporto Automobile 2008 and Ministero dei Trasporti, Conto Nazionale delle Infrastrutture e dei 
Trasporti – Anno 2005 – (CNIT 2005). 
3 The number of tram accidents were 236. 
4
 The percentages of bus (garbage) accidents are computed as the ratio of the number of bus (garbage) accidents of an 

specific area over the number of total bus (garbage) vehicles of that specific area. 



          Figure 2.2 Percentages of vehicles: partition for different geographical areas
5
 

  

 

 

                     Figure 2.3 Percentage of accidents for different vehicles
6
 

 

 

In statistical terms, the main generic causes of auto’s accidents (see Table 2.4) can be 

ascribed to abuse of alcohol and drugs (58.2%) and speeding (49.1%). Naturally, the causes 

                                                             
5
 See note 4 

6
 See note 4 



of accidents during the working hours should be different because of workers like bus and 

garbage truck drivers: usually they are subjected to many controls like alcohol tests and of 

speed limits7. As it will be reported also in the case study of the Section 5.2.1 the highest 

percentage of accidents for garbage truck drivers is due to bumping and distraction. 

 

Table 2.4 Main cause of street accidents 

 % 
Alcohol or drugs 58.2 
Speeding 49.1 
Distraction 21.6 
Bad maintenance of the streets 9.4 
Inefficiency of old vehicles 5.9 
Source: Rapporto Aci Censis Servizi S.p.A.. 2008 – The total is not 100 because it was more answers was available for interviews 

 

Another relevant issue concerns the ‘road congestion’ since it is also strictly linked to the 

bus and waste driving. Congestion means that road network use increases along time until to 

create a situation of low speed, long travel time and increasing of cues. This occurs when 

traffic, i.e. the flow of vehicles, is greater than the capacity of the road, mainly during the 

working hours of a day. The cue is the consequence of congestion and they have several 

consequences in terms of accidents, economic costs, pollution. A not proportional use of the 

space with respect to the capacity of the road is also the cause of the delay and irregularity 

of the public transport vehicles, indeed, it implies the same problematic said before for bus 

and garbage truck drivers: both the time of waiting at the bus stop and the timing of the path 

are increased and the management costs for operators are growth too. 

On the other side, urban areas cover many square kilometers and the higher are the surface 

to be covered the greater is the difficulties for public transport to serve all the possible 

destinations of a municipality. Moreover, greater distances are less likely to be covered by 

feet or bicycle, hence surface is another relevant issue also for drivers workers. 

The density of population, offices, traffic, shops and vehicles of the urban areas worsens 

traffic and pollution and increase stress mainly for who works “in the street”. The higher is 

the concentration the lowest is the speed of the cars along the streets. 

For all these reasons, the increasing of the public transport could mitigate the frictions 

derived by congestion and territorial characteristics of a municipality. More public transport 
                                                             
7
  Consider that many vehicles today are provided of a satellite system of control of speed. 



could decrease the traffic and the stress for auto drivers. Moreover investments in public 

transport (i.e. building a subway, purchasing new vehicles or increase the bus networks) 

generate a direct positive effect on the employment rate and indirectly could also increase 

the savings of the households (i.e. less costs for purchasing and maintain of cars). 

Beside to the economic benefit derived by an improving of the local public transport, the 

research should also investigate how the quality of work of some employees that operate “in 

the street” could change with a new paradigm of urban road planning, with more public 

transport service and less cars. 

In the last years the costs of congestion for passengers and drivers of public transport and 

private car drivers are increasing continuously. The growth of the number of passengers for 

square kilometers of urban and suburban areas is around 20%8. The average length of a 

travel in 2000 was 9 km, while in 2007 was 12 km, and the average time of travel moved 

from 19.6 minutes in 2000 to 21 minutes in 20079. The number of auto vehicles is increased 

from 33,706,153 in 2002 to 36,371,790 in 2009, the number of buses 91,716 in 2002 from 

98,724 in 2009. 

 

3. Literature review of the drivers’ attitude: diff erences between GTDs and BDs 

There are few studies concern the garbage truck drivers and their health and quality of work 

and life, while more attention has been posed from the literature to the bus drivers risk of 

health. 

Despite the technological innovations in the sectors affected widespread changes in the 

nature of work, driving is an unhealthy, dangerous and highly stressful occupation because 

of the psychosocial and the generic environmental characteristics of the transit work. 

Some studies from epidemiological data find that urban drivers are affected by 

gastrointestinal and musculoskeletal disorders (Belkic et al., 1994). Furthermore, 

cardiovascular mortality rates are directly linked to years of service as a driver (Netterstrom 

& Laursen, 1981; Rosengren et al., 1991). 

Some other studies driver attitude and behaviour are important determinants of the 

likelihood of collision involvement: data revealed that attitude, behaviour, knowledge and 

hazard perception are highly correlated with self-reported collisions (Darby et al., 2008). 

                                                             
8
 Rapporto ISFORT and ASSTRA 

9
 ISFORT, Osservatorio ‘Audimob’ on the mobility of Italian people 



Some organizations have introduced driver training programs in order to establish a safety 

culture and improve the safety of employees and society, as well as to comply with 

insurance company requests to minimize risks. Often the training social psychologists have 

noted evidence of stress and familiar tensions for many bus operators (Bartone, 1989; Duffy 

& McGoldrick, 1990). Both of these problems may be partially attributed to social isolation 

and negative spillover: driving a bus, for example, is a socially isolating job with little 

opportunity for social networking either with customers or fellow drivers. This aspect is a 

common factor for other typologies like taxi drivers and auto carriers, but it is not always 

true for example for garbage truck drivers that usually works in a group of three persons or 

for street sweepers that can have more relationships (positive or negative) with the citizens 

in the area where they work. Indeed, bus drivers have little time and opportunity for 

sustained social contact with their colleagues at work and contact with passengers is 

typically either perfunctory or, on occasion, conflict-ridden. 

Aronsson and Rissler (1998) show that bus driving is a very stressful job with respect to 

several other occupations: they find that environmental characteristics, duration of bus 

driving, age are correlated with ill health. Moreover, some studies verify that the longer 

people work as a bus driver, the stronger the correlations between job characteristics and ill 

health (Kompier et al., 1990; Ragland et al., 1987). 

Bus driver ill health could have also consequences for organizational performance in terms 

of employee absence, labour turnover and accidents: poor cabin ergonomics, rotating shift 

patterns and inflexible running times are stress factors for bus drivers. During the last 

decades, the increasing of other working stress factors such as traffic and violence from 

passengers have get worse the situation for bus drivers (Tse John, L.M. et al., 2006). 

The health and well-being of drivers has drawn the attention of epidemiologists, 

sociologists, physicians, psychologists but few attention has been paid by economists. 

Accidents and health can generate more direct-indirect costs and losses for the company that 

manage the services, for instance, increasing the costs of insurance or the reduction of 

productivity of workers. Moreover, cost of training and cost of innovation of vehicles are 

related to the probability to decrease accidents and ill healthy. Furthermore, well-being of 

workers is a relevant component for productivity of the companies and it is in the interest of 

them to improve a better quality of work. 



Some other studies about the traffic and the spatial correlation have been done by 

researchers but because of the lack of detailed driving data that would help improve the 

identification of cause and effect relationships with individual vehicle crashes, they have 

addressed this problem by framing it in terms of understanding the factors that affect the 

frequency of crashes – the number of crashes occurring in some geographical space (usually 

a roadway segment or intersection) over some specified time period. 

All of these and many other variables affect and have some important implications for the 

workers’ well-being and, as a consequence, for the quality of life. In particular, drivers can 

be affected by many factors such as geographical location like traffic congestion, 

environmental conditions like pollution, labor market conditions, employer policies, 

organization culture, and so on. The consequences of these factors can generate problems of 

health and stress. We would link the stress for drivers to geographical and socio economic 

characteristics of the municipality. 

In our analysis, we expect a strongest “horizontal” correlation between bus and surface 

variables, that is, greater is the surface area, greater the number of bus since, when the 

municipal surface increases, there will be more need of bus to move from one point to 

another. More demand of bus vehicles could mean higher stress for bus drivers. 

On the other side, we also expect a “vertical” positive relationship between garbage truck 

vehicles and density, since greater density means higher houses with more people for square 

kilometers, hence more wastes. An higher demand of waste vehicles could mean more stress 

for garbage truck drivers. 

Since this research focuses on the most relevant drivers in terms of employment: BDs and 

GTDs we provide a brief explanation about the typologies of risks for both drivers. They 

have some elements in common and some relevant differences. First, they differentiate 

themselves for the objective of their job: BDs, as taxi drivers, carry the people, while GTDs 

carry “things”, that is, waste. Second, the nature of the road is the same, the municipality 

road BDs and GTDs usually have little decision discretion of the pathway and how to carry 

out their jobs (while, for instance, taxi drivers can choose the path). Third, the nature of 

vehicles’ characteristics is different, therefore also the consequences on their health. Fourth, 

the nature of the job is different, indeed, bus (and taxi) driving imply lower physical effort 

with respect to garbage truck driving. Finally, relationships with other colleagues or 

customers are very different. 



3.1 BDs 

Working in the road transport sector requires high levels of professional skills and 

competence, mainly when the object of transport is the “people”. Unlike GTDs, BDs have 

the responsibility to transport their “goods”, the “people”, in time, in safety, regardless of 

weather and road conditions. The nature of goods, passengers of bus, is an intrinsic added 

factor of stress for BDs. 

According to the CCNL (Contratto Collettivo Nazionale del Lavoro) the maximum amount 

of working hours for the drivers is fixed in 6 hours and 40 minutes, included time for 

changing the uniform. The total amount of weekly hours is 40. 

The specific combination of risks and combination of factors such as ergonomic risks, work 

organizational stressors, noise, dangerous substances, vibration, unusual working times, 

working away from home and from a work base, lack of facilities, complex work situation, 

the need for constant adaptation, and the many structural changes that have occurred in the 

sector are a particular challenge for monitoring and prevention. 

 

 

3.2 GDTs10 

Despite new technological standards that made work much easier,  waste collection is not 

only labour intensive but also to a large share heavy work. Therefore working in waste 

collection requires a good physical condition, while formal qualifications are less important 

for the majority of jobs. Except for a few technical or coordinative professions, jobs are 

dominated by drivers and other manual occupations. 

The GTD is the responsible for garbage collection services in order to ensure that garbage is 

transported and disposed in an appropriate manner. Usually, during the collection phase, 

there are three workers: two collectors and one driver that sometimes gets out of the vehicle 

and helps them to collect waste. 

“Generally people of a team are always the same. Only when there are less people, it 

happens to go with other teams” [Collector]. 

GTDs have to conduct all activities according to the delivery and collection schedule and all 

relevant policies and procedures. The GTD have to dialogue with citizens in a courteous and 

respectful manner and they have to properly collect and dispose wastes in order in order to 
                                                             
10 The paragraph is a synthesis, focus-oriented on drivers, of the Bizzotto et al. (2012) paper. 



preserve the health and well-being of the citizens and the community as a whole in order to 

preserve the health of the community. 

The main responsibility for GTD is to collect garbage and transport it to the landfills. 

In the most of companies, GTD is not the first task people can be admitted, indeed they can 

become drivers only after some years they work in the company. Driving in waste sector, on 

the one side, means to reach a greater position in terms of contractual power and 

employment conditions, on the other side, they increase their own working responsibility, 

hence, more probability of stress. 

The GTDs’ task implies to work with extreme conditions including cold and hot weather 

and they are constantly exposed to unpleasant sights and smells, to dangerous and/or toxic 

substances mainly during the cue at the landfills. 

After the recent normative changes in the refuse sector, the nature of the company, private 

or public, affected also the quality of work of the drivers. Indeed, private companies could 

have negative consequences in terms of more stress, more rhythm of work, lower income 

stability (and more fixed-income). This could implies high health risks due to heavy work, 

hazardous materials and a high accident rate for GTDs. Therefore, public employment in 

could be seen as role model regarding security standards. Some drivers complain of a 

greater stress because in the “private” workers finish their task can go home even if they 

work less hours, while public provides that workers have to stay at work for all the hours of 

working, in other words, private work organisations allowed the employees to go home after 

having completed the collection route for the day. Working quickly could mean more risks 

and more accidents for drivers since their aim is to finish as soon as possible the transport. 

“I come from the private sector, completely different attitude…we worked very hard, 

we ended early the job and we went home. Here (in the new company) we do not have 

to run. We start at 6 a.m. and we finish at 12a.m.” [Driver]. 

 

 

 

 

 

 

 



4. Methodology and data description 

In this study we have collected both quantitative and qualitative data from different sources 

and database. 

The ‘qualitative’ data are provided by the database of the ‘WALQING’ European project 

and it represents a sample of interviews of 26 workers of three Italian representative 

companies in the waste sector11. The number of the interviewed GTDs are 8. We selected 

large companies providing the waste collection service to three big Italian cities (two in the 

North, say ‘North1’ and ‘North2’, one in the South). These companies are characterized by 

different organizational and management conditions and the environmental and socio 

economic conditions of the city are quite different. Two of them are public mono-utilities 

companies, which are joint stock companies where the municipality of reference owns the 

most of their shares. The third is a multinational and multi-utilities private operator. 

Workers are company’s employees and not public servants. The differences in the corporate 

structure and management conditions permits to have a relevant perception of the driver’s 

task. 

The sample of interviewees is heterogeneous for age, region, length of contract and it is as 

representative as possible of the of the manual workers in the Italian environmental sector 

for education and gender, in order to capture the variation of experiences and views on 

quality of work and life. 

The drivers can be divided in two categories. On the one side, there are drivers with a level 

B driving license, which is the same as is needed to drive a car, and they drive the lighter 

vehicles. These workers have to both drive and collect waste; they work alone (mono-

operator). On the other side, there are drivers with a level C driving license, specific for the 

big truck vehicles. They drive the garbage trucks. All the drivers have a permanent contract. 

The following Table 4.1 illustrates the characteristics of the 8 drivers which have been 

interviewed. 

 

 

 

                                                             
11 This dataset derives from the WALQING European project about the quality of work and life in new and growing 
jobs funded by the European Commission’s 7th Framework Programme. 



Table  4.2. Respondents of the questionnaire 

Area Typology of 

worker 

Age Gender Length of 

the contract 

Education 

(school) 

Working Time 

S* Paper 

collection’s 

Driver 

53 M** 4 months Junior High 6 days a week (day shift 6 to 12 

a.m. and 8 a.m. to 2 p.m.) 

S MSW Driver 57 M** 9 years Junior High 6 days a week – 6 hours a day 

(shift rotate every 15 days) 

S MSW Driver 55 M** 5 years Junior High 6 days a week – 6 hours a day 

S MSW Driver 46 M** 2 years Primary 6 days a week – 6 hours a day 

(shifts rotate every 15 days) 

N1* Sweeping 

Driver 

57 M** 35 years Junior High 5 days a week (day shift 6 a.m. 

to 1.12 p.m.) 

N1 Separated 

waste Driver 

42 M*** 10 years n.r. 6 days a week – 6 hours a day 

(afternoon) 

N2* Three wheeler 

Driver 

25 F*** 4 years Technical 

Intermediate 

6 days a week – 6 hours a day 

(day shift early 6 to 12 a.m.) 

N2 Three wheeler 

Driver 

45 F** 4 years Junior High 5 days a week (day shift 1.48 to 

21 p.m.) 

* S = South, N1 = North-Company no. 1, N2 = North-Company no. 2; **M = Male, F = Female; *** Migrants  

 

The ‘quantitative’ dataset is represented by a mix of sources. The main of them have been 

provided by the Italian Workers' Compensation Authority INAIL (Istituto Nazionale per 

l’Assicurazione contro gli Infortuni sul Lavoro) by some other national sources as Ispra, 

Federambiente and by official municipal documents. Publicly available data from ISTAT 

(the Italian National Institute of Statistics) were used as demographic and socio-economic 

indicators and data from ACI (Automobile Club d’Italia) were used as municipal accidents 

and vehicles variables, while the information concerning the amount of waste collected 

were gathered from Ecocerved12. Other sources of data derive from the local Environmental 

Accountability and Reporting of the main analyzed companies. The period of reference is 

from 2009 to 2011 and the observations are 330. The data are at provincial level for a total 

of 110 provinces. We use a cross section regression because of the limited number of years 

of reference. 

                                                             
12 EcoCerved is an Italian company that, among other functions, organizes and collects data on waste management from 
municipalities. 



5. Statistical analysis and results 

5.1 Qualitative results for the waste sector13 

In this first stage of our research, the qualitative investigation of drivers has been done only 

for the waste sectors. For now, we let to the literature the main results of the public transport 

characteristics, but our goal for the future is to widen the interviews also to the bus drivers. 

Below we analyze some relevant aspects of the task of garbage truck driver. 

In general, a typical working day provides drivers go into the depot to put their uniform and 

they receive the daily working destination. Usually they have the same path all the days, but 

it could be happen, mainly for separated waste collectors, that they can decide to change the 

path according to the traffic or other motivations. They pick up the waste collectors which 

are usually always the same two or three people14. After collection duties, they drop off the 

waste collectors and they take their vehicles to the landfill. If they find a queue, they have to 

wait for their turn in order to dump the waste. Sometime the queues are so long that their 

shift ends and a colleague has to replace them15. At the end of a shift or when they have 

completed their service sheet, they come back to the depot. The collection area is set up by 

the operational management, but in most cases the path within the collection area is 

arranged by the working team and the team leader. The number of working hours is six, but 

overtime work is frequent because of the queues in the landfill site and because of delays in 

the service to be made up. 

‘Since I do not have a fixed shift or a fixed area, [the way] is determined by the service 

sheet of the collectors that I go to bring. Since the way is long, they serve one or two 

sectors in a day, [they do] what they are able to do; then, the next day they serve 

another sector, because paper collection is not done every day. Did you understand 

how it works? They have subdivided sectors, this is that!’ [Paper collection driver]. 

The separated waste collection are usually done by one operator (in this case we refer to a 

"mono-operator") or by two operators (a driver and a collector) where the driver often helps 

the collector with the bin liners and they drive a small vehicle. When the heavier vehicles 

are used in some separate waste collection and in the MSW collection, the team is made up 

                                                             
13 These results are a synthesis, focus-oriented on drivers’ task, of the three Italian case studies: ‘Organizational case 
studies: A municipal company operating in waste collection in the North-West, North and South of Italy’, Internal 
Reports for WP6 of the Walqing project, SSH-CT-2009-244597, 2012. 
14

 Separated waste collectors are, at the same time, drivers, since they usually work alone during the collection phase. 
15

 This is mainly the case of South municipalities or for the municipalities that have landfills problematic. 



of a driver and two or three collectors which often stay on the back of the truck. From time 

to time drivers help the collectors while the opposite is not allowed for reasons of 

responsibility. 

‘For people that work alone, separated waste collection is harder, since there is side 

loading collection of plastic, aluminium and glass. They are piles on the floor and I 

have to manually collect and throw it in the vehicles. As a consequence, I have to 

drive, get out of the vehicle and manually collect refuse every time’ [Driver] 

Quality of vehicles (old and new trucks): mainly in the N1 And N2, vehicles and tools are 

evolving in order to prevent air and noise pollution but also in order to reduce workers’ 

effort and to increase their productivity. Among the ecological operators, drivers make use 

of technology the most as they have to drive and to control complex vehicles. Moreover 

some vehicles are provided with the GPS system that has the job of monitoring routes, 

weight of charge and number of emptied bins. It is the future perspective of the companies 

to increase the use of this technology in order to improve efficiency of collection but the 

introduction of satellite systems of monitoring could affect the preventing of traffic 

congestion. 

Work routine is high and the autonomy is low: mainly in N1 and N2, drivers are sometimes 

allowed to vary their route in order to avoid traffic or other obstacles to their work. Once, 

when satellite systems did not exist, workers had a high degree of autonomy. Once this job 

was performed according to the evaluation of the operator. Now, work is based on objective 

data monitored by technological systems that are present in every vehicle. On the other side, 

green area operators, instead, have a higher degree of operational autonomy in the 

management of their work, in the routes and times to operate in the territory. 

Traffic is high: in some municipalities of North1 and North2, the main risk to drive garbage 

trucks is the traffic and driving in the narrow streets in the morning and the dangerous 

people during the night. Sometimes drivers get out of the vehicle and help collectors to load 

waste containers. The traffic and the geographical characteristics could be related to the 

number of accidents as well as the path of collection. The difficulty of driving in the South 

is the traffic and the narrow streets in the morning and the dangerous people during the 

night. Sometimes drivers get out of the vehicle and help collectors to load waste containers. 

Incentives (medium) and awards (low): some companies have also tried to create a virtuous 

circle in order to give some incentives in some critical areas. For instance, N2 has 



established an award (usually given to the workers in a public way) for the five best drivers, 

one for each department, that were not involved in an accident for at least one year, that had 

maintained their vehicles in good condition such that the maintenance services were reduced 

at the minimum. The companies also tried to use incentives in order to solve problems in 

some critical areas of activity. As management found the number of road accidents too high, 

it decided to award the best driver in each district, that is a driver that does not incur any 

accidents during the year and who maintains their vehicles in good condition so that 

maintenance services are reduced to the minimum. Such workers are publicly awarded. In 

the S company, where the city is choked with traffic and car accidents are very frequent, 

some people receive 24€ more as an additional premium. This amount is paid one shot if 

drivers do not have any road accidents. They otherwise lose the additional premium and 

they would see a reduction in the generic productivity premium. 

Risks (medium - high), accidents and collisions: collisions are frequent even if not severe. 

The number of accidents at work is monitored and there is an index of accidents for every 

type of casualty. Most accidents happen to drivers. 

“I do not think that the reason is negligence. Indeed, workers usually drive six hours a 

day, they get in and out of the vehicle, and it is very difficult to always pay attention. 

Moreover repetitive actions do not help.” [Workers’ representative] 

Accidents could happen also for negligence of workers: 

We should always use the protection, but sometimes we do not use it in order to save 

time. If the Company does not give us protective tools, we protest; if the Company give 

us protective tools, we do not use them! [Driver] 

In general, working on the street is dangerous. Relations are very strained. The human 

resource manager said that during a protest some citizens who lived near a landfill hurt a 

worker on the head and that sometimes the public threaten workers in order to compel them 

to clean their street. The workers were escorted by police for a period after that, during a 

citizens' protest the garbage truck drivers escaped and their vehicles were burned. 

Sincerely, I am afraid and I refused to go over there. I said to the human resource 

manager and the district team leader that I was sick. [Driver] 

However there have also been cases in which the public praised and appreciated the hard 

work of the ecological operators for waste collection and street cleaning. In this sense a 



fundamental role is played by information and knowledge dissemination and by an 

awareness campaign. 

A primary school class interviewed me and then wrote a book on separate waste 

collection. We went to many schools to inform how separated waste collection has to 

be done. I went with my little truck. I collect the paper in the schools and still children 

ask to me about my work and about separate waste collection. According to me, 

teaching the children is the first thing to do so that people learn that recycling is 

important. [Driver of paper collection] 

Health: several interviewed workers of the South reported having or having had severe 

health problems. A garbage collector had back problems because of an accident he had 

whilst working. A driver had a liver transplant because of an infection caused by the long 

waiting at the landfill sites. A woman had major surgery because of breast cancer. She 

worked as a sweeper, but she lives near a landfill. The surgery saved her life but made her 

partially unfit to work; she looked very exhausted by the illness and has difficulties in 

moving her arm. She is temporarily assigned to administrative tasks. 

Responsibility (high): Getting a driving licence and becoming a truck driver is the best 

promotion opportunity among manual workers since this employment position gives access 

to the higher career steps (third level onwards). 

I started as a street sweeper, I became an ecological operator in waste collection, 

finally I became a driver and I am ready to get ahead again. [Driver] 

However not all the workers would like to become drivers because of the problem of 

landfills: drivers have to stay long hours in the landfill site because of the queues, breathing 

in toxic fumes with severe risks for their health. Health risks are greater for waste drivers 

working in waste crisis areas in the South of Italy. Thus, this group of workers can be 

classified as vulnerable. 

Another important issue is that workers do not like to have more responsibilities even if it 

means to have more income. 

I would perform any task, but I would not be a driver, because I would have greater 

responsibility. [Green area operator] 

Satisfaction of work: However satisfaction levels are high thanks to the employment 

security and the pay, but also thanks to the short working hours that allow having time to be 

themselves in their private life. 



I have a 23 year old daughter who graduated in philosophy and a 16 year old child. 

My working hours are good, I wake up very early but I have a lot of time for myself. 

To wake up early is a habit, it is not a problem. [Mechanical street sweeper driver] 

According to the operational manager, the tasks of drivers are perceived as more valuable. 

Differently workers are satisfied with their own tasks and do not perceive such differences 

even being aware that drivers reach higher employment levels and higher wage rates, not all 

workers would take the same responsibilities. 

Drivers’ work is perceived as more valuable than others, because they do not dirty 

their hands. [Operational manager] 

I prefer my tasks. I could work with the operative machines but I do not like it. I should 

stay in the vehicle, maybe I should work in the landfill. Despite the special working 

hours and the right to the lunch break, I still prefer my working conditions. I have 

more free time, I have the whole afternoon available and I like it. And I do not 

consider my tasks as demeaning. [Mono-operator] 

Two other particular frictions are present mainly in the South company: the so-called ‘15-

to-15’ day shift and the landfill crisis. 

The ‘15-to-15’ day shift means that every fifteen days workers change the day shift from the 

morning to the night. However, some workers find difficulty in changing shift every 15 

days. They need more time to get used to the working shift. Indeed some of them rather 

propose fixed working shifts or longer rotation periods (e.g. every 6 months). They would 

prefer to even only have the night shift. However the rotation period is provided by the 

national employment contract. Because of the rotation mechanism, some workers complain 

of difficulties in falling asleep, they feel tired during the whole day and they say they are not 

able to be active in their family life even during their own time. 

For instance, tomorrow I have to change the day shift with the night shift. So I have to 

work from 6.00 a.m. to 12.00 a.m. as I did the last 14 days, but I also come back to 

work at 11.00 p.m. for the night shift as I have to do the next 15 days. The day when 

we change the shift is called 'head-tail'. It happens once a month and it is particularly 

heavy. [Driver] 

Landfill Crisis: in some areas of the South of Italy, there is the problem where deliver the 

waste collected, as a consequence workers have the risk to wait in front of landfills for 

many hours extra time. By contract the maximum amount of weekly working hours is 50 



and the maximum amount of daily working hours is 10. In the Company, operators usually 

work six hours per day, except foremen who work eight hours a day. Overtime hours are set 

up and distributed by the Company possibly considering workers' preferences. However the 

human resource manager reported that truck drivers can work more than 8 or 10 hours a 

day, since often they find long queues at landfill sites. For that reason, when the wait is 

longer than 18 hours, a shuttle service is created in order to replace workers. The direct 

consequence is the increase in the costs and in the delays of the waste collection. In the 

Company S overtime work is generally much more widespread than normal and according 

to the national employment contract it has to be compensated by an increased wage rate. 

Overtime during weekdays has to be compensated by a 31% increase in the wage rate, 

during Sundays and holidays by 65%; during weekday nights by 50% and during holidays 

or Sunday nights by 75%.For these reasons, the Company has the need to negotiate a 

reduction in the extra working hours payment. According to the operations manager, the 

Company would propose lump sum payment for overtime. Working in an emergency state 

means that is not easy to anticipate overtime needs, so the notice is often only given the 

night before or the at the beginning of the shift. The duration of the waiting time in the 

landfills is particularly difficult to anticipate. For this reason the problem is a concern for 

most of the drivers assigned to this task. Moreover overtime is required in order to perform 

the service of absent workers. For instance, a street sweeper could have to do overtime to 

clean an additional area. However the emergency state makes the workload higher than the 

normal one: overtime is widely required and often without advance notice. Garbage 

collectors and sweepers have to make up for the delays in the collection when the garbage 

accumulates on the streets because the landfill sites have not been accessible and the trucks 

have not been emptied. In these moments when landfills are getting over capacity, the 

garbage truck drivers wait long hours before being able to dump the garbage. 

The Table 5.1 summarize some of the interview’s results and shows the qualitative 

differences of the GTD and BD tasks with numerical indexes linked to the level of job 

quality16. 

 

 

 
                                                             
16

 For the BDs we use the indications of theoretical and empirical literature. 



Table 5.1 Differences of  risk perception s for GTD and BD 
 GTDs BDs 
Working hours 6 6h 40’ 
Carried goods Waste People 
Overtime Frequent - 
Job Alone (for Separated collection) 

or in group (3 workers) 
Alone 

Routine 2 3 
Autonomy 2 1 
Traffic perception 2 3 
Perception of security of job 3 - 
Incentives and awards from the 
company 

1 - 

Satisfaction of work 3 1 
Environmental risks (pollution, 
weather) 

3 2 

Risks and problems with 
citizens 

2 3 

Probability of accidents 2/3 2/3 
Psychological health risks 1 3 
Physical health risks 3 2 
Responsibilities perception 2 3 
*1 = Low, 2 = Medium, 3 = High 

 

 

5.2 Quantitative results 

The analysis has been done in two steps: first, we want to show a single case study as a 

reference for the waste sector, then we consider the empirical analysis by using the Italian 

provinces dataset. 

 

5.2.1 Case Study Data 

The case studies concern a big company of Italy that could be a reference for investigating 

some relevant variables for the final empirical analysis. 

The city in which the company operates is a big city with high density and population. Its 

population represents about the 40% of the population of the province. The density of 

vehicles in the city is around 333 vehicles per kilometre. The number of employees of the 

company is around 1,860 and the drivers are around 454, that is, they represent 25% of the 

total workers. Drivers have an average age of 46.1 years and 70% of them are male while 

30% are female. The most of drivers has the secondary school as education level, with an 

average working experience of 17.6 years. Their day shift are distributed as follows: 254 in 

the morning, 175 in the afternoon, 25 in the night. This means that the morning day shift, as 



usual also in other many Italian companies, is the most frequent (usually it starts from 6 

a.m., when traffic is low, and ends at 12 a.m.). The daily average kilometres covered by 

drivers are 15-30 per day-shift to collect not separated wastes, while they are 20-40 per day-

shift to collect separated wastes. This means that separated collection could be more heavy 

task also for the number of hours of working as well as it requires more physical effort since 

the worker is alone during the collection. The number of vehicles of the company are 568 

and it could mean that the drivers use around 80% of the total vehicles. 

The main causes of the accidents in the company are represented by the following Figure 

5.2. This case study highlights that the main causes of accidents in refuse collection is due 

to distraction and to the difficulty to drive in a city where density, surface and population 

are high. 

 

  Figure 5.2. MSW Drivers Accidents –Case Study (364 accidents in 2012) 

 

 

 

 

 

 



5.2.2 Empirical analysis of Provincial Data 

In this section we want to investigate some relevant empirical characteristics by using a 

provincial dataset. This study would be the first attempt to go in deep in the risk of accidents 

for people working in the street, but we know that provincial data could be not sufficient to 

capture some relevant issues about that. 

The intuition of the model is that spatial characteristics like surface and density play an 

important role in increasing the stress the probability of accidents, hence the stress, for all 

the typologies of drivers, mainly for the GTDs and BDs. We use for now only provincial 

data, of 110 provinces, because OF the difficulty to obtain municipal data for bus and waste 

drivers’ accidents. According to our focus and aims, it should be better to analyse the 

variables from a local point of view as much as possible, since every single municipality has 

their own territorial and socioeconomic characteristics even inside the same provincial area 

and, in this sense, the statistic should be more robust. This will be our next aim. 

A simple linear regression model has been used, since there is no theoretical literature about 

how modelling accidents. The regression can be written as follows: 

∑ ++=
i

iiij xy εββ0  

Where yj is the number of municipal accidents and{ }BDGTDj ,= , ix  represents the 

independent variables described in the Table 5.3. 

The results of the regression show that the spatial variables, surface and density of 

population, play a different role in the accidents. Indeed, waste sector seems to be positively 

dependent on the surface and density and it could confirm the intuition that collection is 

particularly problematic in the cities with a strong vertical development. More density 

means more waste in a same area to be collected and, as a consequence, means more 

frequency of day shifts and more difficulties during the phase of collection. This aspect has 

to be linked also to the traffic and to the typologies of streets (narrow or wide) of the 

municipalities. Indeed, also the ‘auto’ and ‘auto accidents’ variables have the same positive 

sign in the regression. 

On the other side, for BDs spatial variables seems to play a negative role, since the higher 

density and surface are negative related to the accidents. It could be explained in the sense 

that in big cities buses usually have a priority line and it could imply that density do not 

have a significant effect on increasing of accidents. On the other side, surface could be 



affected also to the number of employed drivers, since more surface could mean more 

kilometres for workers, but if also the employed workers are increased, the risk of accidents 

could not be affected. We think that the variable ‘number of employed people in bus 

driving’ is relevant in the analysis and this is the next step of our work. The number of auto 

and bus have a positive relationship and it can explained by the more density of people that 

use the street and the increasing probability of accidents, but it is counterintuitive the sign of 

‘auto accidents’, since we expected that this variable was correlated to the BDs accidents. 

The nature of data, at provincial level, does not help our analysis and we have to go more in 

deep by using municipal dataset. 

The GTDs’ accidents is negative related to the MSW generation and positive related to 

MSW per capita. This result seems to show that the ‘density’ of the collected waste 

increases the risk of accidents, probably due to the higher frequency of collection. 

Household size affects negatively the number of accidents both of BDs and of GTDs. In the 

case of GTDs the negative sign can be explained by the economy of scale for households. 

As shown in a recent study of Abrate and Ferraris (2012), household size impacts negatively 

on the production of the generation due to the domestic scale economies, hence also the 

collection of total waste, implying a lower frequency of collection for GTDs. 

The household size affects negatively the number of accidents. The intuition could be that a 

higher number of people in a household means a lower number of auto in the family, since it 

is likely that an increasing in the number of people in a household increases, in a less than 

proportional way, purchasing of automobile in a family. Lower auto could imply lower 

accidents also for buses. 

Crime is significant and it has a positive sign, increasing the frequency of accidents only for 

the GTDs while it is not significant for BDs. Also Tourism is not significant for both 

drivers. 

 

 

 

 

 

 

 



Table 5.3 Summary statistics – Provincial Dataset 

Variables Variable Description Obs. Mean 
Standard 

deviation 
Min Max 

GTD Number of yearly 

accidents for garbage 

truck drivers 

317 19.79 31.26 1 255.00 

                        Male 316 19.02 27.36 1 206.00 

                        Female 50 5.24 13.89 1 67.00 

BD Number of bus involved 

in yearly urban accidents 

315 26.72 72.65 1 914.10 

Auto 

Accidents 

Number of cars involved 

in yearly urban accidents 

327 1,912.83 3,207.40 13 27,331.00 

Sur Surface (Km
2
) 330 2,739.56 1,581.17 211.82 7,399.97 

Dens Density of Population 

(pop/surface) 

330 263.56 371.84 31.28 2,632.49 

Tot Vehicles 

Accidents 

Number of total generic 

accidents for all the 

typologies of vehicles 

327 2,392.92 5,178.95 17 44,303.1 

MSW 

Accidents 

Number of total 

accidents for general 

workers during the 

MSW collection 

327 109.49 194.80 2 1,522.00 

Auto Number of total cars 330 330,404 368,048 35,366 2,807,854 

Bus Number of total 330 896.67 1,067.97 70 8,291 

HS Household Size 330 2.40 0.1752 1.95 2.87 

CrimeTot_100 Rate of criminality 309 2.07 0.78 0.66 4.48 

Tourism Tourist yearly 

attendance 

309 3,398,301 4,962,795 118,737.5 2.98e+07 

MSW Total amount of solid 

waste yearly collected 

(ton/year) 

324 297,154.6 342,824.8 19,950.13 2,741,759 

MSW p.c.  324 536.81 112.41 322.18 977.74 

 
 

 

 

 



Table 5.4 Empirical Analysis – Provincial Data 

Dependent Variables GTD BD 

const 28.67* 58.67* 

Sur  0.0023*** -0.0029* 

Dens 0.0135*** -0.0593*** 

MSW Accidents 0.1952***  

Auto Accidents 0.0207*** -0.0511*** 

Tot Vehicles Accidents -0.0162*** 0.0400** 

Auto 0.0001*** 0.0001** 

Bus -0.0075*** 0.0167*** 

HS -24.0207*** -28.3333** 

CrimeTot_100 Prov 3.9875*** n.s. 

Tourism Prov n.s. n.s. 

MSW -0.0001***  

MSW p.c. 0.0328***  

Number of observations 298 300 

R-squared (Adjusted R-squared) 0.8471 (0.8407) 0.8302 (0.8249) 

F-Statistic 132.02 158.03 

*** significant at 1% level; ** significant at 5% level; ** significant at 10% level;  n.s.: not significant 

 

 

6. Conclusions and future research hypothesis 

The “conurbation” of the municipalities during the last decades or due to the immigration 

flows, tourism and many other causes affect waste producing has generated an increasing of 

the use of public utilities services, like waste collection and public transport. Passengers 

and  waste are the goods objects of these services and results in a constant actual 

competition for space. But people and waste are not static, they are not affecting on a 

constant given surface. They need to be moved in order to reach their destination. This 

competition has one of its crucial battle in a special arena: the road. And this crucial battle 

has its own competitors: the Drivers on the road that have to move them. 



Where there is competition for something, there is also sharing of environmental, 

psychological and technical factors and quite commons rules of engagement. Competition is 

also ‘sharing a common risk’. 

The element "road" is considered relevant to the evaluation of the spatial. Buses and 

vehicles for waste collection compete for space and because of space or road, affecting all 

only on that part of the city that is the street. However, while buses have significance only 

for the movement of a certain size with minimum and maximum threshold, having 

competition of walking and metro, the same does not apply for refuse collection lorries. Not 

only: the element city development, i.e. the increase of the density of the population, that is, 

with greater urban verticalization, and increasing the density of the waste, with a higher 

coefficient than the increase of population density, involves the increase of the presence of 

labor and, in the same space on which it goes to affect, also the risk of accidents for GTDs. 

Consequently, the arena of competition for the two subjects become the medium to large 

urban centres, without appreciable competitive activity of walking or subway, and where the 

population density is not very low. 

For the collection of waste there is correlation on space plane, for the migration of waste 

from a point A to a point B of the space, for the fact that there is no alternative to the 

collection with mechanical vehicles (unlike that for cars and buses), and the density of the 

population entails, for the same space of movement from A to B, the use of more means, or 

more passes of the same means from A to B and then from B to A. In the latter case, the 

same driver often has to accomplish the same lap a lot of times. 

The bus is sensitive to the space plane in a negative way, unlike the vehicle for collecting 

waste, since, under or above certain thresholds, does not suffer precisely the competition of 

cars, walking and subway. If it is true that increasing of population density needs more 

buses, it is also true that it is not always compulsory for citizens who must move, wait for 

another bus relying on alternative offered by car or by walk. The option of a greater number 

of bus in the presence of higher density is likely with respect to some other options. This 

aspect does not happen in the refuse sector. 

The maximum state of similarity between BD and GTD occurs in the medium-big cities, 

with a strong density of vehicles on the same area, with more transitions of the same vehicle 

of waste collection in the same space: in this contest, the risk of accident and the quality of 

the stress of BDs and GTDs could be very similar. In this specific contest, the “road” 



element is the maximum expression of how and why there is competition and, as a 

consequence, stress among workers. 

Further objective of the research is, still proceeding with distinction between arena of 

competition and players of the competition, the analysis by segment even more detailed, and 

database integration in order to form new meaningful patterns, through accurate work of 

data mining, concerning the field of competition and all technical environmental factors 

affecting the same. 

The next step of this study is also to use the theory to analyse the municipal data instead of 

provincial, in particular, improving the number and the quality of the data. We would add 

new independent variables like the number of MSW vehicles, kilometres of road, bus and 

subway network, the number of bus lines, the number of bus passengers, the number of 

waste and bus employees, income and typologies of contract, the degree of street safety and 

the corporate structure of the companies collecting waste. 

The final aim is to build a theoretical index of quality of work for these categories of 

workers, that include qualitative and quantitative variables. 
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