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Abstract 
 

In Greece from 2009 to 2014, there was a dramatic reduction in the gross domestic product (GDP) as a result of 
the economic recession which officially started in 2008 but the consequences in the everyday life started to be 
obvious in 2010.  In 2013, GDP had declined by 19.4% compared to 2010. Within such conditions, a significant 
reduction of the traffic volume and significant change of road accidents was recorded. Road fatalities in 2014 
decreased by 45% since 2009 and 52% since 2004 following a reduction which has started in early 00s. This trend 
of road safety level occurred also in other countries with similar economic problems. In the USA the economy 
downturn of 2008 had a significant effect in accidents and fatalities reduction. 
 
This paper compares the changes in accident number and other accident characteristics between USA and Greece 
during the recessions. We examine the reduction and the contribution in the total reduction of each age group, the 
person role, the type of involved vehicle etc. The results show both similarities and differences. In Greece, the 
reduction of fatalities in ages between 26 and 35, passenger fatalities and car involved fatalities have more 
significant reduction than other categories. Weekdays and weekends have not several differences in terms of 
fatalities numbers and also accidents with motorcycle and bicycle have smaller reduction. 
 
Λέξεις κλειδιά:  
economic crisis, road accidents, fatalities, road user characteristics  

 

1. Introduction 
 
In Greece, in the years 2010 to 2014, there was a dramatic reduction in the gross domestic 
product (GDP) as a result of the economic recession which officially started in 2008 but the 
consequences in the everyday life start to be obvious in 2010. In 2013, GDP had declined by 
19.4% compared to 2010. Public Debt as the percentage of GDP had increased in the same 
period by 18.1%. An extreme increase of unemployment rate was the result of the austerity 
measures from 2010, which have been implemented under the pressure of EU, ECB, IMF 
(“troika”) and the agreement of the Greek governments. The unemployment increased by 134%, 
from 11.9% in the 1st quarter of 2010 to 27.8% in 1st quarter of 2014. 
 
Also, according to the Household Budget Survey (HBS) conducted in 2013 by the Hellenic 
Statistical Authority (ELSTAT), the average monthly household expenditure, decreased from 
2,203.55 € in 2009 to 1,509.39 € in 2013, which corresponds to a 31.5% decrease (2013 constant 
prices). At the same time, the prices of fuels rose significantly. The main increase came from 
the large increase in the price of fuel tax, applied as a measure of covering budget deficits in 
2010 and which remained thereafter. So, the price of unleaded gasoline was around 1 €/lt at the 



 

- 2 - 

end of 2009, reached 1.5 €/lt at spring of 2010 and reached in some periods the price of 2 €/lt 
by the beginning of 2012. 
 
Within such conditions, a significant reduction of the traffic volume was recorded. A more 
detailed view in the results of Household Budget Survey (HBS) by ELSTAT show similar 
changes in goods and services which are directly related with trips and VKTs. Expenditure for 
“Transportation” dropped by 29.6% in 4 years, but also “Recreation /culture” and “Hotels, cafes 
and restaurants”, which mean activities that produce vehicle trips, also have a reduction of 
34.0% and 37.4% respectively. 
 
In absence of traffic volume data, other exposure factors are used to analyze the impact of 
recession in traffic. Tsantsanogloy et al (2014) present a study that calculates the reduction in 
motor fuel sales during the recession years. Specifically, a sharp decrease of 20.2% in sales of 
motor fuels, 65.4% in sales of heating oil and 34.1% in total fuel sales was recorded, according 
to the ELSTAT and the Greek Ministry of Environment. Other sources gave a reduction in 
traffic from 5% to 15% (Sermpis et al.,2013), and with reference to the year 2009, the traffic 
volume decrease in many cases reached 50%.  Traffic data from Egnatia Odos motorway (in 
Northern Greece) and in Atica Tollway (Athens Metropolitan area) show a total traffic 
reduction over 30% between 2010 and 2013, (Egnatia Odos Observatory, 2014, Attiki Odos 
annual reports). 
 
As a result of this, a significant change of road accidents was recorded in the Hellenic Traffic 
Police data and ESTAT.  Road fatalities in Greece in 2014 have decreased by 45%% since 2009 
and 52% since 2004 (801 in 2014 compared to 1456 in 2009 and 1670 in 2004).  
 
The impact of economic conditions to the travel demand and road safety has been widely 
reported in the literature.  The theoretical concept of such a relationship is that recession 
contributes to less vehicle-kilometers, decrease of recreation mobility, less heavy goods traffic, 
less speeding and more economical and environment-friendly driving and possibly less risky 
driving behaviors, as fewer young drivers may afford vehicle ownership and travel (Yannis et 
al., 2014). French and Gumus (2014) collected data of 12 years in the US and suggest that a 
10% increase in real income per capita is associated with a 10.4% rise in the total motorcycle 
fatality rate. Chen (2014) analyzes data from 32 OECD countries and draws the conclusion that 
for each unit of development growth (1% increase in GDP), road accident fatalities increased 
by 1.1% and vice versa. Cotti and Tefft (2011) analyze financial data of the U.S. crisis in 2007-
2008, and found that the fall in the number of fatal accidents reached 17% and that economic 
downturn, when expressed in unemployment rate, seems to be associated more significantly 
with accidents, than other indicators showing the recession, such as income. A recent study by 
Antoniou and Yannis (2013) presents prediction models for Greece and Cyprus using proxy 
indicators such as GDP and fuel consumption and provide quite accurate prediction for the 
number of fatal accidents during the recession period.  
 
This paper compares the changes in the number and characteristics of accidents in Greece and 
USA during the economic recessions. The following sections describe the changes in accidents 
due to economic downtown and the effects of several factors (age, employment, vehicle type, 
roadway conditions).  The last section discusses the main study findings.  
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2. The effect of economy downturn on road safety  
 
Fatal accidents in Greece have been decreasing since 2004 at an annual rate of about 2.6% 
mostly due to newer and safer vehicles, better driving practices and improvements in highway 
facilities. In 2004, there were 1670 fatalities in road accidents and 1456 in 2009, reduction of -
12.8%.  However, the reduction of fatalities in the 2009 to 2014 was -44.9%, a threefold 
decrease compared to the period 2004-2009 (fig.1). 
 
At the same time, the changes in driver violations recorded by Traffic Police have mixed. Speed 
violations decreased from 263,382 in 2010 to 156,892 in 2014 (a decrease of 40.04%), cell 
phone use violations increased from 18,600 in 2010 to 23,459 in 2013 (an increase of 26.12%), 
and the helmet infringements  increased from 51,526 in 2010 to 54,354 in 2013 (an increase of 
5,48%). Since there are not official reports about the level of enforcement during this period 
(i.e., number of controls, number of policemen or shifts in the field) we assume that between 
2010 and 2013 the enforcement activities were reduced (because of the budget cuts at the 
ministry of Citizen Protection in which traffic police belongs) or at least remained the same as 
in the previous years. Therefore we may conclude that certain driver behaviors is not actually 
different during these years but is also important the fact that the speed violations have 
decreased, and this is probably due to the drivers concern of high fuel consumption at high 
speeds given the high fuel costs.  
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Figure 1: Fatalities and trends in Greece, 2001-2014 
 

The impacts of the economic recession of 2008 in the USA investigated by several US 
organizations. A special report by the National Highway Safety Administration (NHTSA), 
produced in 2010, reported that the number of fatalities in 2008, decreased by almost 10 percent 
as compared to 2007.  The 37,261 fatalities reported for 2008 also represented the lowest level 
of traffic fatalities IN USA since 1961. In 2008, the fatality rate per 100 million vehicle miles 
traveled (VMT) reached an all-time low of 1.25.  The VMT was also reduced by about 2% 
which indicates that additional factors contributed to the 10% reduction in fatalities.   



 

- 4 - 

NHTSA data indicate similarities at motor vehicle crash fatalities during the last two 
recessionary periods in the USA.  It was found that the month-to-month fatality declines began 
to taper off at around 30 months from the official beginning of the recession.  For the recession 
of 2008, which officially began in December 2007, the 30th month would be June 2010 (fig. 
2). Finally, data from US Bureau of US Labor Statistics (BLS), showed that large reductions in 
road fatalities tend to occur in areas with high increase in unemployment rates.  This issue is 
further discussed in the following section.  

 

 
 

Figure 2.  Percentage Change in Fatalities by Month in the USA (note: Month=0 is Official Start of 
Recession: July 1981, July 1990, and December 2007), Source: NCSA FARS, BLS 

 
 

3. Age, employment and road safety 
 

Records in the USA show that there were 2,205 fewer fatalities in crashes involving young 
drivers (aged 16-24) in the 2008 recession year, which is a 17.4 percent decline from the 2007 
year. We have already mentioned that in the USA there were two other periods of significant 
declines in traffic fatalities prior to 2008, one in the early 1980s and the other in the early 1990s. 
Both periods were associated with significant economic downturns (fig. 3).  
 
Also in the 2008 recession, the unemployment rate of 16-24 age group was about twice than 
the national average in the USA. NHTSA hypotheses that this affected not only the ability of 
the people of this age group to own and maintain motor vehicles but also the way that the people 
in this age group are likely to operate motor vehicles. Not only is the exposure risk reduced in 
context of travelling to a place of employment but it is likely that this age group has significantly 
reduced much of its discretionary leisure travel. 
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Figure 3: Young Drivers Percent Change in Motor Vehicle Crash Fatalities, USA 1975 – 2008 
(Source: NCSA FARS 1975-2007 Final and 2008 ARF, BLS ) 

 

Corresponding, data form Greece show both similarities and differences. From 2010 to 2014 
there were 56 fewer fatalities in the 18-25 age group or -31.1% that is less than the overall 
reduction in fatalities of 37.3%. Instead of this, the age with a significant reduction is 26-35 
with (-63.6%) and follows the age of 36-45 (-49.8%). A similar result between 2 countries is 
the reduction of fatal accidents with young drivers that is about 45% less between 2009 and 
2012 or 171 in 2009 vs. 94 in 2012 (NRSO website).                              

 
Also, group age of 0-17, 18-25 and 46-55 have almost the same proportion in total fatalities in 
2014 as in 2010.On the other hand group of 26-35 contributes with a 10% less (from 308 of 
1279 in 2010 to 112 of 801 in 2014), ages of 36-45 contributes 4% less than 2010 (from 253 
to 127 fatalities) and killed persons over 55 years have increased its contribution to 35.29% in 
2014 compared to 23.22% in 2010 (with absolute numbers of 297 in 2010 and 282 in 2014) 
(table 1). 
 

Table 1: Fatalities in Greece per age group, 2010-2014 
 

year Age group (row %) 
 0-17       18-25        26-35 36-45  46-55 55+  
2010 47 3.7% 180 14.1% 308 24.1% 253 19.8% 194 15.2% 297 23.2% 

2011 46 4.2% 183 16.5% 219 19.8% 178 16.1% 131 11.8% 350 31.6% 

2012 36 3.7% 161 16.7% 187 19.4% 154 16.0% 90 9.4% 334 34.7% 

2013 35 4.1% 140 16.4% 134 15.7% 131 15.3% 97 11.3% 318 37.2% 

2014 31 3.9% 124 15.5% 112 14.0% 127 15.9% 125 15.6% 282 35.2% 

2010/2014 -34.0% -31.1% -63.6% -49.8% -35.6% -5.1% 

 
 
An explanation of the reduction in the 25 to 44 age groups probably comes from unemployment 
data. Ages of 25-29 have an increase in unemployment rate of 138% in 5 years and ages 30-44 
have also a significant increase of 141% (table 2). A question arises from the proportion of 
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elderly people in fatalities who have increased their contribution in yearly number of fatalities, 
from 23.2% in 2010 to 31.6% in 2011, 34.7% in 2012, 37.2% in 2013 and 35.2% in 2014 with 
an almost stable number. In 2014 were only less 15 fatalities compared to 2010 while the 
average of the 5 years is 316.4 fatalities (SD=27.07). Table 2 is shown that this age have also 
the greatest unemployment rate so it is remarkable that economic recession does not seem to 
affect these ages (less trips, safer travel routes, driver behavior). 
 
 

Table 2: Unemployment rate in Greece per age group, (ELSTAT) 
 

Ages Unemployment rate  

2010 2011 2012 2013 2014 Change 2010/2014 
Total 11.9 16.1 22.8 27.6 27.8 134% 

15-19 33.5 56.4 63.3 74.0 71.6 114% 

20-24 30.2 37.9 51.0 57.9 54.6 81% 

25-29 17.8 26.3 35.7 41.1 42.4 138% 

30-44 11.1 15.0 21.4 26.1 26.7 141% 

45-64 7.4 9.9 15.1 19.6 20.3 174% 

65 + 1.1 2.1 3.1 7.4 12.6 1045% 

 

Finally, NHTSA (2010) categorized USA Metropolitan Statistical Areas (MSAs) into top, 
middle, and bottom third of MSAs by the change in the unemployment rate. MSAs in the bottom 
third, those with the highest increase in unemployment rates between 2007 and 2008, also had 
the largest percentage decline (-12.4%) in fatalities, followed by MSAs in the middle third (-
8.7%).  MSAs in the top third, those with the lowest increase in the unemployment rates, had 
the smaller decline in fatalities (-8.2%). 

An example of this consideration is given in table 3 and refers to the state of California. 
California recorded a decline of about 14 percent, fatalities within the Los Angeles MSA 
declined by only about 9 percent and those within the other major MSAs were down by more 
significant amounts.  

 
Table 3: Change in Fatalities in California Metropolitan Statistical Area, 2007-2008 

 
 2007 2008 Change Change % 

California 3995 3434 -561 -14% 

Los Angeles-Long Beach 959 871 -88 -9.2% 

Riverside-San Bernardino 682 546 -136 -19.9% 

San Francisco-Oakland 264 220 -44 -16.7% 

Sacramento 234 169 -65 -27.8% 

Fresno 161 139 -22 -13.7% 

Bakersfield 155 112 -43 -27.7% 
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Without having such detailed data from Greece, in table 4 is presented the rank of Greek 
prefecture both for fatalities and unemployment change between 2010 and 2014. 

 
Table 4: Changes of fatalities and unemployment rate in 13 prefectures in Greece, 2010-2014 

 
Perfecture Fatalities change Unemployment change Fatalities 

Rank 
Unemployment 

rank 
Northern Aegean -47.1% 195.1% 1 1 

Peloponnese -45.2% 139.5% 2 5 

South Aegean -40.4% 27.7% 3 12 

Attica -34.1% 162.4% 4 3 

Crete -33.8% 105.3% 5 10 

Western Macedonia -33.3% 113.3% 6 9 

Central Greece -32.7% 141.0% 7 4 

Central Macedonia -31.8% 135.7% 8 6 

Epirus -25.0% 118.9% 9 8 

East Macedonia and 
Trace 

-24.2% 84.1% 10 11 

Western Greece -23.8% 184.2% 11 2 

Thessaly -22.5% 126.5% 12 7 

Ionian islands 52.9% 14.0% 13 13 

 
 

4. Some other critical accident characteristics 

In the USA, was recorded a decline in all occupant and non-occupant categories except for 
pedal cyclists and motorcyclists.  In 2008, motorcyclist fatalities continued upward for the 11th 
consecutive year. The largest decline in terms of numbers was the 2,027 fewer fatalities to 
occupants of passenger cars.  The largest decline by person role, in terms of percentages, was 
the nearly 16 percent decrease in the number of fatally injured occupants of large trucks. There 
is a decline of 6.8% in pedestrian fatalities. 

They also found that was a drop in multiple-vehicle crashes which may be explained in a few 
ways. The VMT dropped by about 2% in 2008 and it is possible that not only has driving 
dropped due to increased unemployment but that also, because of the economic situation, that 
people have cut back on discretionary travel. It is plausible that this has reduced road congestion 
to some degree and that this has subsequently led to a lower probability of multiple-vehicle 
crashes occurring. 

 
While fatalities in crashes involving a young driver decreased by 17.4 %, those in crashes that 
did not involve a young driver decreased by only 6.3 %.  Significant declines of close to 20 
percent were recorded in multiple-vehicle crashes involving young drivers during both the 
weekdays and the weekend. Fatalities in crashes involving young drivers during the weekend 
decreased by about 19 % while those in weekend crashes that did not involve a young driver 
decreased by only about 7 %. 

Without having this kind of detailed data published officially in Greece for 2014 yet, the 
temporary records show that motorcyclists and bicyclists have the lower reduction during this 
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5-years period. The reduction of motorcycle and cycle drivers/passengers is 25.6%. Also 
pedestrian fatalities have a reduction of 32.5% and trucks that involved in fatal accidents, have 
decreased by 39.6% (table 5). 

 
Table 5:  Fatalities per person role and type of vehicle 

 

Year Passenger Driver Pedestrian Other Motorcycle 
and bicycle 

Cars Trucks 

2010 239 849 191 62 442 669 106 

2011 198 705 204 55 384 567 101 

2012 163 639 160 44 348 472 98 

2013 129 571 155 47 317 425 66 

2014 131 541 129 32 329 377 64 

2010-2014 -45.2% -36.3% -32.5% -48.4% -25.6% -43.6% -39.6% 

 

We also found that the reduction in fatalities was similar in weekdays (Monday to Friday) and 
weekends. In 2010, 869 people killed in road accidents during weekdays that is 67.9% of all 
week fatalities and 410 during weekends or the remaining 32.1%. In 2014, 530 fatalities were 
recorded in weekdays or 66.2% of the week total fatalities and 271 in weekend or 33.8%. 
Between 2010 and 2014, the reduction in fatalities is on average 39% in weekdays and 34% in 
weekends. Concerning the ages, fatalities in ages of 26-45 have again the greatest reduction 
among the other ages (table 6). 

 
Table 6: Fatalities in weekdays and weekends per age group 

 
  2010 (column %) 2014(column %) change 2010-2014 

weekday 0-17 26 3.0% 19 3.6% -26.9% 

18-25 112 12.9% 68 12.8% -39.3% 

26-35 203 23.4% 71 13.4% -65.0% 

36-45 161 18.5% 81 15.3% -49.7% 

46-55 135 15.5% 82 15.5% -39.3% 

55+ 232 26.7% 209 39.4% -9.9% 

 869  530  -39.0% 

weekend 0-17 21 5.1% 12 4.4% -42.9% 

18-25 68 16.6% 56 20.7% -17.6% 

26-35 105 25.6% 41 15.1% -61.0% 

36-45 92 22.4% 46 17.0% -50.0% 

46-55 59 14.4% 43 15.9% -27.1% 

55+ 65 15.9% 73 26.9% 12.3% 

 410  271  -33.9% 
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5. Discussion   
 
In this paper we compared some critical changes in road safety level during recession periods 
in two countries, the USA and Greece. There are similarities but also differences in official data 
of accidents and fatalities between the two countries. There are also some basic differences in 
the accident data provided by the official authorities and need to be considered when a 
comparison of accident characteristics is undertaken.  For example, a direct comparison on 
fatality rates per VKTs cannot be made because the data is not available for Greece.  Also, the 
recession periods are different in duration. In the USA there was about one year and a half of 
recession instead of Greece in which the economy is under recession from 2010 until now. 
Finally, fatal accidents in Greece started to decrease from 2004 but the reduction rate after 2010 
became faster. 
 
The findings show that fatalities declined during the periods of economy downturn. The 
economic crisis affected in less travels and traffic volumes reduction. Unemployment is also an 
important factor for user’s behavior and needs. Other factors like fuel price, income and 
expenses for recreation have also affected in the reduction of travels, speed and eventually in 
fatal accidents.  
 
In Greece, fatalities declined between 2010 and 2014 by 38%. The reduction in fatalities in ages 
of 26-35 is by far the grater with a change of 63.6%, passengers fatalities have declined by 
45.2%, and fatalities involved cars by 43.6%. On the other hand lower rates have the pedestrians 
with 32.5%, accidents involving motorcycles and bicycles with 25.6% and fatalities in ages 
over 55 years old with -5.1%. Finally there is not a significant difference between changes of 
fatal accidents during weekends and weekdays.  
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