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Abstract

In this paper we present a methodology for estimgasiocial costs associated
with firearm incidents, and present some resufianding the application of the
methodology to Portugal. We consider social costsoeiated with such
incidents, including medical care costs, lossespioductivity and also
intangible costs, like the valuation of the lossqoflity of life, measured by
safetyper sevalues. We conclude that the intangible costs td¢ates the main
slice of the total costs, in accordance with whas been reported by other
authors for other countries, but the annual aveag® per inhabitant is low
when compared with other countries’ realities.
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. Introduction

Portuguese people usually consider themselves togérele and non violent.
However, official statistics show a significant ugmg trend in crime, and violent crime in
particular (DGPJ, 2009). The number of firearmsduserecorded crimes also suffered a
significant increase, from 1247 firearms in 19946%@l7 firearms in 2008 (DGPJ, 2009).
There are also some signs of an abnormally largebeu of firearms in Portuguese
households: in fact, there are 1.4 million licenfieglarms, although it is possible that
some of these firearms are no longer operationdlase been destroyed (RTP, 2009).
Most of the licensed firearms are for hunting psgm (800 000) and only 24 000 for
self-defence (Publico, 2010). Adding to these nuisibi¢ is believed that the number of
illegal firearms in Portuguese households is apprately equal to the licensed ones
(Jornal de Naticias, 2009). This leads to more tha@ weapon per four inhabitants, a
figure that is sharply higher than the world-widee@ge of one weapon for every 10
people estimated by the Control Arms campaign (@bnArms, 2003, p. 19).
Additionally, some high profile violent crimes hava recent years, led to an increased

1 We would like to thank an anonymous referee feftteir comments.

This work has been developed within the projectol®ncia e Armas ligeiras: um retrato
portugués”  (2007-2010), financed by the  Portugues8cience  Foundation
(PTDC/SDE/72227/2006/FCOMP-01-0124-FEDER-007559).

Copyright © 200x Inderscience Enterprises Ltd.



Dias and Godinho

awareness of the risk created by firearms in thduBoese society, as well as to an
increasing fear of violent crimes.

The Portuguese government has published legisl#tianaimed at reducing violent
crime and the use of firearms. Before 2006, théslatipn regulating the ownership and
licensing of weapons was based on a law-decree tihhenyear 1949, updated by several
other bits of legislation that formed a complex autidated legislative web, often hard to
apply (MAI, 2010). In 2006, an integrated law regjirig the ownership and carrying of
weapons was approved by the Portuguese parliarférg. law (Diario da Republica,
2006) makes it harder to get a license for ownind aarrying a potentially lethal
firearm. In general, such licenses may only be tgchto people who show that they need
it, either for professional reasons, special cirstamces of self-defence or property
defence, or for hunting. The possibility of gettisgch a license also depends on the
individual's criminal record, physical and psychgilcal fitness. Additionally, applicants
to a license must attend a course about the temhnaied civic aspects of firearm
possession and usage, and have to achieve a pogitide. The licenses are valid for a
limited period of 5 or 10 years, according to thpet of firearm, and at the end of this
period the license holders must attend and pasgdating course in order to keep the
license. Along with this law came an amnesty foldacs of unlicensed firearms that
would either acquire a license or hand them ovéneqoolice until 20 December 2006.

In 2008, a surge in violent crime caused publicrmalan Portugal, leading the
government to change the law (Publico, 2008). Tdw taw, published in 2009, imposes
tougher sanctions for the illegal possession, gagrnand use of weapons (Diario da
Republica, 2009b).

In this article, we estimate the costs associatéll fivearms incidents in Portugal, in
the period from 2003 to 2008. By choosing this @ériwe intend to determine whether
the 2006 weapons law had a significant short-tempaict on the costs of firearms
incidents. We do not consider other costs likecthsts associated with the anticipation of
firearms crimes (costs incurred by the populatmm@vyoid being a crime victim — alarm
systems, insurance, lifestyle changes), costs mdsdcwith the social response to
firearms crimes (judicial system, criminal detenjionor more comprehensive costs
usually referred to in the literature as fear afner costs.

Data availability is a crucial feature in this kinflwork, and defines the type of costs
that can be incorporated into the analysis. Thdable data allowed us to include in this
study medical care costs incurred to in public itetg costs associated with productivity
losses and intangible costs associated with th@émsq(pain, suffering, loss of quality of
life). We had to leave out other important sociadts as property value losses or judicial
costs.

It is also important to underline that the presgntly has the objective of estimating
the costs, so we do not consider positive econcsoitial effects that can also be
associated with the existence of firearms. As atenaif fact, the existence of firearms
boosts certain economic activities, like the sgllof alarm and safety systems, tourism
related to hunting activities, for instance, and esen be seen as avoiding some criminal
activities. Lott (2000) reports a negative relatimtween the prevalence of arms and the
number of homicides, although other authors (Coo#t hudwig, 2006, for instance)
estimate a relation with opposite contours. Thatpeseffects to society associated with
firearms are out of the scope of this article.

This article is organized as follows: in the nesttion some of the existing literature
is described; section 3 will thoroughly describe #vailable data; section 4 will describe
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the applied methodology; section 5 will present thain results and section 6 will
present some conclusions.

[l. State-of-the-art

Violence and crime have been, for a long time, emp@ent concern of modern
societies. The quantification of the costs assediatith crime and violence phenomena
has been the focus of study for several researchdrs quantification allows the
assessment of the associated social impact assgviitie policies that aim to fight against
violence. Dhiri and Brand (1999) present a guidettie assessment of costs and benefits
related to programs of criminality reduction, amheé European project “Mainstreaming
Methodology for Estimating Costs of Crime” (MMECQ@Q08) intends to make a
synthesis of the techniques for estimating thescoktriminality.

The costs associated to crime and violence can lassified among several
categories. Walker (1992, 1997) makes a firstirdifbn between financial and
economic costs. Financial costs are the ones thatspond to illegal transfers of
property or purchasing power. As there existsffander that will benefit by an amount
similar to the one that is taken from the victitmede costs will cancel each other when
one considers the society as a whole. The econcwsis are the ones incurred by society
as a whole, and are associated with the loss ofiress due to crime and violence, or to
the assignment of resources to the avoidance oimiziation of the consequences of
these phenomena.

Brand and Price (2000) and MMECC (2008) split théne costs in: costs in
anticipation of crime, costs as a consequenceimiecand costs in response to crime. The
costs in anticipation of crime include costs refatio the protection against crime (safety,
alarms, changes in lifestyles, etc.), the costealr fand the cost of crime prevention
programs. The costs as a consequence of crimedimcamong others, property losses,
productivity losses, medical care costs, schootats, suffering and loss of quality of
life, and costs of victim support services. Thets@s a response to crime include costs
incurred by the police and security forces, judiaiad prison systems.

The inexistence of reliable data introduces impurtastrictions in studies about the
costs of crime and violence. Brand and Price (2G8mate the costs of crimes, for
different crime categories, in England and Wales1899-2000, reaching a total
approximate value of 60 000 million pounds. For sasfhthe categories considered, the
authors chose to present higher and lower estim@fatker (1992, 1997) and Mayhew
(2003) estimate the costs of crime in Australiar Beme costs categories, the authors
state the impossibility of performing the estimatidue to the lack of data, and present
some values as being only lower bounds to theimeatred costs. Walker (1992) obtains
a cost estimate of between 11 000 and 21 000 mitlmlars a year, indicating that if one
takes into consideration the costs categoriescthaltl not be estimated, these costs might
rise up to 27 000 million dollars. Walker (1997)dages these costs, presenting values of
between 11 000 and 13 000 million dollars; the auttates that the inclusion of the
costs categories that were not possible to quantifyld increase these values up to at
least 18 000 million dollars. Mayhew (2003) obtawadues near 32 000 millions dollars,
about 1600 dollars per person a year — approximndie¢ per cent of the Australian
Gross Domestic Product (GDP).
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The costs associated with firearms incidents aréicpéarly important, due to the
political implications (for instance, in the defioin of firearm ownership and licensing
laws) and the risks associated with their existeMiest of the studies that discuss these
matters come from the USA.

Max and Rice (1993) estimate that the costs adsacieith wounds caused by
firearms in the USA amounted to 14 400 million dddl in 1985 and 20 400 million
dollars in 1990. The authors consider the directioa treatment costs, as well as
rehabilitation, health insurance, productivity less and even necessary home
modifications to accommodate victims’ disabilities.However, they do not consider
intangible costs.

Miller and Cohen (1997) estimate a social cost28 000 million dollars associated
with firearms incidents in USA in 1992. Their argdyincludes costs incurred by the
emergency services, police investigation, mediaed ¢including psychological treatment
of the victims), administrative and intangible sodincidents with cutting and stabbing
weapons are responsible for a number of deathsvanahd survivors requiring medical
treatment that is about 18 times higher than thmesaumber related with firearms
incidents. Despite that, the authors notice thatcilt/stab incidents present a social cost
significantly lower than the latter: about 46 0OG@lion dollars. Cook et al. (1999)
estimate the medical care costs of the treatmentidfms of firearms incidents.
According to the authors, the total cost due teafims incidents that took place in USA
in 1994 was approximately 2300 million dollars.

Cook and Ludwig (2006) estimate the social cossbeiated with the existence of
firearms in American homes. Using a regression malde authors reach the conclusion
that the existence of firearms in the civil sociatgreases the homicide rate, estimating
an elasticity of homicides with respect to gun pfence between +0.1 and +0.3. Based
on these values, they estimate an annual margic&lscost of between $100 and $1800
for each household firearm.

Ludwig and Cook (2001) use survey data in a coetimgaluation of the amount that
the American society would be willing to pay to wed firearms assaults by 30 per cent.
The authors reach a value of 24 500 million dollarkis amount corresponds to 1.2
million dollars for avoided injury and, considerirgpme additional assumptions, it
implies a statistical value of life of about 5.4llimn dollars.

1. Data

Data availability has a significant impact on tlpe of results that may be obtained.
With respect to data related to crime, it is oftfficult to obtain information due to a
number of reasons:

. The information is spread over several entitiest father and treat the
information independently;

. Many of the firearm incidents occur due to outlaxtiaties, and are not
reported to any private or public entity;

. Firearm incidents and costs are strongly correlatéidl non quantifiable
variables, like fear, feeling of insecurity, andeso
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Nevertheless, even with data availability limitatso an analysis can be performed
provided that precautionary principles are assuibyatt in the designing of the model
and in the conclusions derived.

Considering the Portuguese case, the data thaawvedsble was the following:

. Number of deaths, by age classes, that were regikby the National Health
System, in the period 2003 to 2008. These deathmesmmond to injured
people that were submitted to medical treatmenpaiblic hospitals, and then
died as a result of firearm inflicted injuries.

. Number of people that received medical treatmeatospital, due to any
kind of firearm inflicted injuries, total days obspital internment and
respective Diagnosis-Related Group (DRG), by agssels, registered by the
National Health System between 2003 and 2008.

. Number of deaths due to firearm consummated mundeictims of
aggravated assault, by age classes, registeredlimyaRIudiciaria between
2003 and 2008.

. Data available from Instituto Nacional de Mediclregal (National
Forensics Institute), related to firearm inflicieguries that were subjected to
forensic investigation, between 2003 and 2008.

. Health Ministry’s decree orders 132/2009, 30 Jayueamd 839 A/2009, 31
July, that approve the price lists applied to tlaidhal Health Services
regarding each DRG, and the corresponding reguk{iDiario da
Republica, 2009a and 2009c);

. Forecast of the Portuguese population, from 200D&9, that corresponds
to the central scenario of forecasts performednistituto Nacional de
Estatistica (INE National Institute of Statisti¢BYE, 2009b);

. Values and forecasts for the Portuguese GDP, bet2@@3 and 2014, and
values for the Portuguese Average Consumer Prizinéation, between
2002 and 2009, given by the International Monetarmd (IMF) (IMF,
2010).

Considering the number of deaths, it should be chthat there are three different
data sources: National Health Service, that repdeths that were a consequence of
firearm inflicted injuries subjected to hospitatizéreatment; Policia Judiciaria, where
only firearm consummated homicides and aggravassdudts are considered; National
Forensics Institute, where only the mortal victisubjected to forensic investigation are
reported. It was not possible to conciliate théedént numbers provided by the different
sources. To avoid the possibility of double coumtime chose to consider only the
number of victims reported by Policia Judiciariachuse these are the largest figures
among the three sources and should thus be thestlmsthe true number of deaths. Data
from Policia Judiciaria, however, does not allowtasseparate between homicide and
some aggravated assault victims. Considering thgtaxated assault is defined by the
Portuguese Penal Code (article 144°) as inflictmghe victim major permanent and
irreversible damages, and considering also thaticRolJudiciaria defines these
occurrences as ‘lethal incidents’, we chose to exjeese situations to death.
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Considering injured victims, we chose to use thmlpers provided by the National
Health System. As these numbers only account fervitims that received medical
treatment in a hospital, it is likely that they axdower bound to the real number of
injured victims.

It was not possible to quantify costs associatdtl farensic investigation, due to the
lack of data that could provide information on tigge of procedures performed and their
costs.

V. Applied M ethodology

The costs that were estimated were medical carés,cpsoductivity losses and
intangible costs. In what follows, we will descritiee methodology applied, resorting to
the Portuguese case study.

In all calculations, we consider constant 2009 xicThis means that all values that
correspond to years prior to 2009 are convert&0D@9 euros by applying the appropriate
inflation rates. Also, all estimations involvingars after 2009 use constant 2009 prices
(that is, they do not take inflation into accoufteathis year). We also use a discount rate
that considers constant prices — that is, the disictate does not incorporate the effects
of inflation.

Medical care costs

The available data allowed us to estimate the dastered by the National Health
System in the treatment of firearms injuries. Tat thnd, we considered all the records of
injured people that received medical treatmentdspitals due to firearms incidents, in
the period 2003 to 2008. For each injured patidmat,assigned DRG was considered, as
well as the total internment days. Consideringdbsts associated with each DRG, which
are defined by decree orders 132/2009 and 839 A/2D@rio da Republica, 2009a and
2009c), and the defined imputation rules, it wassfue to reach a cost for each patient.
According to the imputation rules, we considerealdistinction between a short and long
episode, and between surgical and non-surgicabeess

Whenever the injured patient was younger than l@rsyeld, we considered the
existence of an accompanying adult during all titernment days, and the proper daily
cost. The emergency episode was only consideresituiations that correspond to zero
days of internment. This means that the patiergived medical treatment at the hospital
but was discharged from the hospital in the samge d@ae cost associated with an
emergency service depends on the emergency serldssification where the victim
received medical treatment (polyvalent emergenayice medical and surgical, or
basic). This classification is defined by decredeor5414/2008 (Diario da Republica,
2008). As the information about the emergency servwivhere the victims received
medical treatment was missing, we chose to assigeath of these episodes the cost
associated with the basic emergency service (thedbof them all).

It was not possible to get any data on the typatteihdance that was given to patients
after being discharged from the hospital. This nsakeimpossible to estimate costs
associated with after internment medical consuwltesti physical and psychological
rehabilitation, medication costs, and so on. We tars conclude that the estimated
National Health System costs are being underesiumat
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Productivity losses

The calculation of productivity losses should cdesiall the time that the victim
would be working, but that is not due to causes déina related with firearms incidents. It
should be noted that there is a productivity losgetlver the victim loses her working
income or not.

Considering the available data, there will be adpoivity loss associated with every
injured or mortal victim. If the victim is an injed child, under 14 years old, the
productivity loss was nevertheless considered kmrawe assume that there is a working
active accompanying adult that will not work durialythe internment days

The productivity loss of a gunshot survivor shoatthsider not only the internment
period, but also the total time that the persomrievented from working after being
discharged from the hospital. The available dath bt allow us to consider the
productivity losses associated with recovery timayfrom hospital.

In order to be able to calculate productivity Iessgewas necessary to estimate a daily
per capita GDP value. We considered the valuesfamsdasts of the IMF for 2003 to
2014 (IMF, 2010). For 2015 and beyond, we consitleae average long term GDP
growth rate of two per cent. It was considered tth& working age population is
composed of the individuals between 20 and 65 yelts. To obtain the numbers of
those individuals, we used the INE central forex&st Portuguese population, available
for all years until 2060 (INE, 2009b). Beyond tliear 2060, the population was
considered constant. We were able to calculate B Gidue for working age person, for
each year of analysis. Starting with the value &PFGper working age person, a daily
value was estimated and considered as the dailagegroductivity loss. Noticing that
the internment days can occur on both weekend$alithys, and considering that under
the Portuguese Law the victims will be compensatigld new rest days in the latter case
but not in the former, we chose to consider a waykyear as being made of 335 days
(that is, we included weekends and excluded haodidagll internment days are then
regarded as days of the working year in which tijeréd person is unable to work — an
internment day leads to a loss of about 0.3 pet oérthe working year, and to the
corresponding loss in annual per capita GDP.

Fatalities

In order to be able to calculate the productivitgdes due to mortal victims, it is
necessary to account for the age of the victimghabthe number of lost working years
can be estimated. The available age classes ane0fito 14 years old; five years intervals
between 15 and 84 years old; more than 85 yearsTblel data also reports a residual
number of victims whose age is not known. For thaésgms, the productivity loss was
calculated as the average productivity loss consigethe total number of victims in
each year of the analysis. We considered thaticlims aged less than 66 years old were
working people, so we proceeded to calculate toeuymtivity loss associated with each
death. For each of the mortal victims that ocaliireeach year from 2003 to 2008, the
estimated value of the productivity loss in eacst vorking year was calculated. That
estimate was defined as the average annual GDR ya&uworking age person. As an
example, a victim that was 17 years old at the tohdis death in the year 2003 was
considered to be working from the year 2006 to 205% each one of these years, the
productivity loss was considered equal to the ah@IP value per working age person.
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To estimate the total impact in productivity ofiagde death, we should discount to
the year of death the productivity losses of dllife years. To perform such calculation,
we need to decide on a discount rate. Severalrdifteauthors have chosen different
discount rates to calculate productivity net présertues. Max and Rice (1993) use a
discount rate of six per cent, and Corso et al0f2@se a discount rate of three per cent.
Miller and Cohen (1997) use a discount rate of amd one-half per cent, based on the
range of values used by courts when defining thaatasy compensations due to injury
losses. Dhiri and Brand (1999) consider a discaatg of six per cent, equal to the
discount rate used by the Central Bank of England.

The discount rate to use should reflect a sociefepence rate. In a way similar to
what is done by Dhiri and Brand (1999), in thisdstuve tried to find a return rate that
was officially defined and that would express thatial preference. We considered that
the best approximation would be four per cent,sgalint rate defined in decree order 13
208/2003 as the discount rate to use in economanfiial studies for the launching of
private-public partnerships (Diario da Republica@Q2). Therefore, the Net Present Value
of productivity losses was calculated using a distoate of four per cent.

Severe and Slight Injuries

The productivity losses associated with injuredguas should consider the hospital
internment days, as well as all the days afterhdigge from the hospital such that the
patient is still unable to work. It should also swier possible reversible or irreversible
consequences of the incident that could have @tteéin the patient’s ability to perform
the usual working tasks (namely physical or psyebical disabilities). Based on the
available data, we could only consider productiilgses associated with hospital
internment days (it was not possible to gatherrinftion about the patients follow-up
after discharge). Therefore, the estimated cost@dower bound on the true social costs
incurred.

In the estimation, we only considered productivitgses associated with patients
belonging to working age population (between 20 @hd/ears old). When children are
involved (from zero to 14 years old), we assumeat #in accompanying adult was
present during all the internment days, and comsitléghe corresponding productivity
losses.

Some authors consider it appropriate to include predluctivity losses associated
with children in school age due to missing schoayd (Cohen 2005, for instance).
Nevertheless, besides the fact that we did not baedable data that would allow this
quantification, it is also difficult to estimateettvalue associated with a missed school
day. This is why we did not consider that ternthia calculation of productivity losses.

Intangible costs

The intangible costs related to pain, suffering st quality of life are the most
difficult costs to be quantified. Nevertheless,ythesually constitute the most important
slice of total costs.

An individual, no matter the level of productivityill be willing to pay so that the
probability of premature death or the probabilifygetting injured in a firearm incident is
diminished. Similarly, an individual will also beilling to pay in order to decrease the
probability of other individuals dying prematuredy getting injured, due to familiar and
friendship connections, altruistic feelings, orattenefits arising from the reduction of
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firearm injury risk to the population in generaludwig and Cook, 2001). This
willingness to pay shows a preference for redutimgrisks associated with this kind of
incidents, and can be quantified through a valag ih usually known as the value of
safety per se. This value can be empirically mesbars the value of a statistical life
(Bickel et al., 2006). It is important to note tlhis value does not intend to measure the
monetary value of a life, but instead the valud ttmaresponds to a slight change in the
perceived risk of an individual being hurt or killen consequence of a firearm incident.

The values of a statistical life that are used ublighed studies about crime or
firearm incident costs present significant diffexes. There are no estimates specifically
related to crime risks, so estimates originatimgrfrother contexts are often used (Cohen,
1990). As already said in section two, Ludwig ammbkC (2001) estimate the value of a
statistical life in 5.4 million dollars (1998 prigg based on survey data related to the
willingness to pay to reduce firearm assaults. élithnd Cohen (1997) use the value of
2.5 million dollars (1993 prices), based on studiglated to the acquisition of smoke
detectors, safety belt usage and speed reductidngdstorms. Viscusi (1998) considers
values between three and seven million dollarsedbas studies regarding the risk of
work accidents. Mayhew (2003) uses substantiallyelovalues, of about 400 thousand
dollars per life (2001 prices), based on the valussd by Bureau of Transport
Economics to assess the car crash accident costs.

In some countries the safety per se values areetkfior fatalities and slight and
severe injuries, in the quantification of road decit costs. Several authors advocate the
use of these values in the estimation of socialscassociated with violence and crime
(Brand and Price, 2000; Mayhew, 2003; for instanite)he present study, we also chose
to use these values of safety per se. Specificallg, used the values that are
recommended for Portugal by the European projecEAHCO - Developing
Harmonised European Approaches for Transport Gpssind Project Assessment”
(Bickel et al., 2006). This project recommends alight safety per se values for the
different countries in the European Union. The ealthat should be applied to Portugal
are depicted in Table 1.

Table 1 Safety per se Values Recommended by the I@EARroject to Portugal in € 2002 (source:
Bickel et al. 2006)

Fatality Severe injury Slight injury

730000 € 95000 € 7300 €

The values in Table 1 were updated to € 2009, denisig the average consumer
price index between 2002 and 2009. An inter-tempelasticity to GDP per capita
growth of 1.0 was considered, as recommended byHEARTCO project (Bickel et al.,
2006). This elasticity and GDP changes were apphigtie values presented in Table 1 in
order to obtain the values of safety per se foryers 2003 to 2008 (presented in Table
2).
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Table 2 Safety per se Values for Years 2003 to 2i608 2009

Year Fatality Severe injury Slight injury
2003 843 867 € 109818 € 8439 €
2004 851 157 € 110 767 € 8512 €
2005 854 451 € 111196 € 8545 €
2006 862 834 € 112 287 € 8628 €
2007 877 093 € 114 142 € 8771 €
2008 874 389 € 113790 € 8744 €

The safety per se values make a distinction betwegare and slight injuries, whilst
the values related with firearm injuries do not sider such distinction. Therefore, we
followed the recommendations of Autoridade Naciod& Seguranca Rodovidlia
(ANSR) and the definition used in counting injuggebple in road accidents. According
to ANSR, a severely injured person is a victim whdsjuries require a hospital
internment of more than 24 hours. A slightly ingirperson is a victim that is not a
severely injured one (ANSR, 2009). This definitimas applied, considering the total
number of internment days of each firearm incidectim.

V. Resaults

Table 3 presents the total number of firearm ingidéctims, categorized in mortal,
severely injured and slightly injured victims, thie years 2003 to 2008.

Table 3 Number of Firearm Incident Victims: victimglethal accidents reported by Policia
Judiciéria; severely and slightly injured victineported by the National Health
Service, as victims that received medical treatnreathospital

Year Fatalities* Severe injuries Slight injuries
2003 166 335 60
2004 150 274 76
2005 126 262 52
2006 200 281 33
2007 106 236 39
2008 132 231 26

*. All victims of lethal incidents, as defined byoktia Judiciaria (includes some victims of
aggravated assaults).

The intangible costs (pain, suffering, and lostldu of life), productivity losses and
medical care costs are presented in Table 4. Fowydlars 2003 to 2008, the average
annual cost totalled approximately 108 million ei(6 2009).
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As can be seen from the table, the largest sliceotal costs (about 63 per cent)
concerns safety per se, including intangible factie pain, suffering and lost quality of
life. The productivity losses account for aboutp®8 cent of total costs, and medical care
costs represent less than one per cent (0.7 p8r démay seem that safety per se costs
have an excessive weight, and medical care costepra value too low. Nevertheless, if
we look at the equivalent costs estimated by Milad Cohen (1997), we can see that
safety per se accounts for about 68 per cent, esdliptivity losses represents nearly 30
per cent of total costs, the medical care costagoenly two per cent of total costs.
Therefore, the costs distribution obtained in thespnt study is quite similar to the one
presented by Miller and Cohen.

The average costs per inhabitant and victim wese @$timated. To estimate the costs
per inhabitant we used an approximate value otdted number of inhabitants equal to
INE estimate for the resident Portuguese populatior81 December 2008: 10 627 250
inhabitants (INE, 2009a). The calculated valuespaesented in Table 5.

Values in Table 5 do not allow the identificatiohaoclear trend in the average cost
per inhabitant or per victim. This lack of trend yriae justified by the lack of a clear
tendency in the evolution of the number of moriatiins along the years, mortal victims
being the ones that have the largest impact inafaé cost (as can be verified by looking
at Table 3). There seems to be a downward tretetripted by the atypical year of 2006
where the number of mortal victims and severelyriggl victims increases. So, there
seems to have been some reduction on the costsiatssowith firearm incidents after
the 2006 weapons law was applied. However, thisatoh cannot be considered very
significant, and it may simply be due the contireenf a previous trend.

Table 4 Intangible Costs (pain, suffering and tpsality of life), Productivity Losses and Medical
Care Costs Associated with Firearm Incidents €.2009)

e | ofypars] oSt Lospretety | ol e [Tt o

2003 147 766 90 929 243 1392 240 330
2004 136 820 81 064 194 1507 219 586
2005 114 341 62 946 235 1278 178 800
2006 176 626 103 084 286 1627 281 622
2007 98 278 52 434 187 1303 152 203
2008 119 139 65 070 247 1425 185 880
ch”r‘gé'e 132 162 75 921 232 1422 209 737

* All victims of lethal incidents, as defined Wolicia Judiciaria (includes some victims of

aggravated assaults).
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Table 5 Total average costs per inhabitant andhwi@ihcluding safety per se, lost productivity and
medical care costs) (€ 2009)

Year Average cost per inhabitant Average cost mtinv
2003 2261€ 428 x &
2004 20.66 € 439 x f&
2005 16.82 € 406 x &
2006 26.50 € 548 x @&
2007 1432 € 399 x @&
2008 1749 € 478 x &
lAnnual average 19.74 € 450 X B

We also notice, in Table 5, that the average anoost per inhabitant is quite low,
especially if we take into consideration the averaglues per inhabitant in similar
studies that refer to the USA. The differences banexplained in part due to the
differences between the two countries, namely @ffees in productivity and wealth, but
also due to the number of existing firearms (in YS@proximately 90 guns for 100
inhabitants in 2007 (Reuters, 2007)), and in thecgrgage of the population that is a
victim of firearm incidents (the number of fireatmmicides per 100 000 inhabitants is
more than six times higher in the USA than in PgatyCommittee on Law and Justice,
2004)). Differences may also be explained by tHedint data availability: whilst the
USA studies consider the total number of firearoidant victims, the present study only
considers the mortal victims reported by Policidid@ria and the injured victims that
received medical treatment in hospitals. Thus ip@ssible that the present study is
omitting some victims that are not registered ie tiealth system or in the judicial
system. That is also the reason why we did notidensippropriate to perform a detailed
comparison between the results presented herehancs$ults presented in other studies
concerning different countries.

We felt, however, appropriate to compare the ngalitfirearms with that of cut/stab
incidents. Table 6 shows a comparison between dkee ahd estimated costs considering
these two realities.

As expected, despite the fact that cut/stab in¢&gdare responsible for more victims
in general (about 15 per cent more), the numbemaoftal victims is about 2.8 times
greater in firearms’ incidents. The total estimatedts are 42.7 per cent lower than the
costs associated with firearms. The relation betwesdues obtained is in line with the
results reported by Miller and Cohen (1997) for tHgA.
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Table 6 Comparison of the Number of Victims ando&ssted Estimated Costs between Firearm

and Cut/Stab Incidents (average annual values)

Firearms Cut/stab

Number of mortal victims* 147 53
Number of severely injured victims 270 370
Number of slightly injured victims 48 110
Safety per séLC° €) 132 162 60 636
Productivity losses: mortal victims (16)* 75921 27 198
Productivity losses: injured victims (16) 232 184
Medical care costs (&) 1422 1442
Total costs (1b€) 209 737 89 461

*. All victims of lethal incidents, as defined byoktia Judiciaria (includes some victims of
aggravated assaults).

V1. Conclusions

In this article we have described a methodologyefstimating social costs that are
incurred as consequence of firearm incidents, gplied it to the Portuguese case.
Taking the available data into consideration, wesehto estimate the medical care costs,
productivity losses and intangible costs (painfesirfg and lost quality of life) associated
with mortal, slightly injured and severely injure@ctims. The data limitations and the
principle of precaution of avoiding double countifiyced us to consider as mortal
victims those reported by Policia Judiciaria astimis of lethal incidents, which
correspond to consummated firearm homicide mortatims and some victims of
aggravated assault. The total number of injuredimig considered the victims that
received medical treatment in hospitals as a camsep of a firearm incident, as
reported by the National Health System. The lacknofe reliable and complete data
forces us to consider the presented results asex lmound on the real social costs.

The social costs were estimated for the years 8820 2008, and an average annual
cost of approximately 210 million dollars (€2009asvobtained. This value leads to an
average cost per inhabitant that is much lower thanvalues published in other studies,
regarding other countries. It is possible that diféerences are due to the differences
between the countries, but they may also be relatéde characteristics of the available
data.

A weapons law, approved in 2006 by the Portuguaskament, made it harder to get
a license for owning and carrying a firearm, andha same year there was also an
amnesty for people who would either get a licens@éamd over unlicensed firearms to
the police. These initiatives aimed at reducingdims incidents. There seems to have
been some reduction on the costs associated wéhrifin incidents after 2006, but we
cannot be sure whether the new weapons law had saimén it, or whether it simply
results from the continuance of a previous trerglaAuture work, it will be interesting to
check whether or not the changes made in 2009einMbapons law, defining tougher
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sanctions for the illegal possession, carrying asel of firearms, had a larger impact in
the social costs of firearms-related incidents.

The comparison carried out with the cut/stab incideallowed us to conclude that
there were a greater number of cut/stab incidéntisa lower total cost associated. These
smaller costs are explained by a smaller numbeteaths. Such result may have some
implications for policy-makers aiming at minimizinthe costs of weapon-related
incidents. In the first place, it seems to be lewite to conclude that the focus should be
put on firearms. In the second place, it seemsitimaight make sense to make it easier to
acquire and possess non-lethal defensive weapkagdpper spray or electrical defense
weapons. In Portugal, buying or possessing suctpevesarequires a special license.
Applicants to such a license must fill several dbads, including a proof that they need
to possess such a weapon — so, it is not easytéinafuch a license. In spite of Portugal
having a relatively low criminality rate, high pilef criminal incidents, or localized
surges in violent crime, are always bound to caw®e alarm in the population. The
difficulty in acquiring non-lethal defensive weaporcoupled with the existence of a
large number of illegal firearms and hunting fimearin the society, may lead some
alarmed citizens to follow the "easier" path of @icgg, or keeping, an illegal firearm for
self-defence purposes. There may be accidentsswith firearms, and they may even be
stolen for being used in crimes. In order to redtlee total costs of weapon-related
incidents, policy-makers might want to make it ea$d acquire and possess non-lethal,
defensive weapons, which, even in case of accidshtaild have a much smaller social
cost.

Throughout this paper, we tried to detail the mdtilogy used, and that allowed us to
reach the shown estimates, even in the absenaf data. It is important to notice that
if governments want to make informed decisions abloe use and possession of guns, a
greater effort should be put in the collection @ndcessing of detailed data that can be
used as a basis for more accurate and completeagdst. As future research, it would be
interesting to gather and treat data that woulohalls to quantify the benefits associated
with the possession of firearms. This is controidrsubject, but that should also be
taken into account when taking decisions regartliege matters.
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" Policia Judiciariais the main police branch of criminal investigatiorPortugal dedicated to
fighting criminality.

T In most Portuguese hospitals, 14 years old isitfeelimit for a child to be accompanied by an
adult.

i The choice of the 20 and 65 ages has to do wittfatt that in Portugal there is a minimum of 12
years of compulsory education, and most peoplaléreed to retire at the age of 65.

¥ Autoridade Nacional de Sefuranca Rodovigfigtional Authority for Road Safety) is a
Portuguese public institution responsible for thevpntion of road accidents and for the definition
and enforcement of road safety measures.



