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Abstract

What do policing leaders think and know of forensic science? Beyond crime scene investigators
or detectives, how do police senior managers perceive the role, utility and limitations of forensic science?
Very few empirical studies have addressed the issue. Forensic scientsts should be concerned about the
perception that law enforcement senior managers have of their discipline for two reasons. First, strategic
and financial decision-makers are obviously key players in the overall administration and provision of
forensic science, either as a supervisor, money provider or as a customer. Second, literature has
highlighted that other actors involved in forensic science underestimate the scope and possibilities
offered by forensic science, hence limiting its exploitation and potential. Following interviews with 18
police senior managers from Quebec (Canada), this study shows that they generally restrict forensic
science to a reactive discipline whose role and utility is to identify offenders and support the Court. This
understanding of forensic science, like that of many others including a significant share of forensic
scientists, differs from the perception of other police activities in modern law enforcement agencies
where proactive action is sought. Considering these findings and the growing body of literature which
calls for forensic science to connect more tightly with policing and security, we advocate a more
extensive education of police leaders regarding the scope of forensic science.
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1. Introduction

Forensic science daily practice and popular fiction could lead one to believe that the discipline is now
within reach of understanding all roles, from crime scene examiners to police senior managers in the
field of security and justice. However, as illustrated by recent reports from the United States and Canada,
debates, misunderstandings and uncertainties still persist about the nature of crime scene examination,
crime scene management and involvement of forensic science in law enforcement activities [1-7]. On
the one hand, it is only recently that the literature has deeply analyzed crime scene examiners’ skills and
attributes as factors to make forensic science and investigations more efficient, knowing the crime scene
is where it all begins. On the other hand, confusion about the very nature of forensic science also
manifests itself among several actors in the police community. Patrollers, investigators, and crime scene
examiners themselves seem to underestimate the potential of forensic science and restrict the
investigative work at the crime scene to a mechanical rather than a scientific task [8-14]. But what about
strategic and financial decision-makers within law enforcement agencies? It is recognized that they have
powers and responsibilities that may influence the quality and use of forensic science [15-17]. Police
leaders assign tasks and objectives to crime scene units and crime labs and define the conditions that
guide their involvement and standards. They are also in charge of the financial, material and human
resources allocation within the organization they lead [18,19]. However, to our knowledge, only a few
studies have taken interest in the police managers’ perception of forensic science, and they did so in a
relatively superficial way [13,14]. Taking Quebec (Canada) as a field of study, this article aims to
understand how police senior managers conceive the roles, utility and limits of forensic science.

2. Overview of forensic science practices at police level

Forensic science can contribute in a variety of ways to the investigative process. It is firstly
known for its ability to guide investigators in their decision-making. It can support the various stages of
the investigative process, from the detection and establishment of an offense, to the identification of a
potential perpetrator, and the hypothetical reconstruction of the facts and their unfolding [13,20,21].
Forensic science is also strongly associated with the role of producing, evaluating and presenting tangible
evidence to assist the Court decision-making process. By analyzing and interpreting the various traces
collected during the investigative process, forensic scientists assemble the clues to answer the questions
of the investigators and the courts about a perpetrated crime. This role particularly derives from the
ability of forensic science to identify the profile of the source or the single source at the origin of the
traces [22-25].

In a recent approach, it was proposed - and in some agencies effectively carried out [26-29] -
that the systematic comparison of traces should contribute in the study of crime patterns and serial crimes
via forensic intelligence [30—32]. This concept relies on the analogy that similar criminal activities will
leave traces that are likely to be — at least partly — similar, while distinct activities will produce distinct
traces. Using forensic science in an intelligence perspective is thus useful for supporting decision-making
at the strategic, operational and tactical levels of law enforcement agencies [16,28,33-36]. By expanding
even more this ability, forensic science becomes useful at a macroscopic level as a tool both for managers
and for the development of scientific knowledge. Since traces are, by definition, dependent on the
criminal activities at their origin, they can be used in a criminological perspective to create knowledge
on “forms of crime, modus operandi, typologies of crime situations and problems” (Free translation)
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[20, p.143]. Therefore, forensic science can contribute to understanding particular crime systems,
criminal trajectories and the evolution of certain offending behaviors, including new criminal trend
detection (crime epidemiology), thus becoming an interesting resource for the detection of innovations
used by offenders and for resource allocation [37].

However, in parallel, the contribution of forensic science in the investigative process has been
described as limited by many researchers over the past decades. Since the mid-1970s, several researchers
have emphasized that the exploitation of traces is not a guarantee of success and that a small ratio of
criminal cases is solved with the help of forensic science. Several empirical studies have highlighted the
minimal role of forensic science in resolving homicide and burglary cases in the United States, England,
Australia, France and Quebec. Rather, human sources (witnesses, informants) and police activities
(patrol intervention, surveillance) seem to be the factors contributing to the elucidation of homicide cases
[38-46]. Although many of these studies are more than a decade old, “the effectiveness of forensic
science on solving or preventing crime is [still] unclear and at best modest” [105, p.3], thus remaining a
topical issue in the scientific literature [7,15,106,107]. Researchers also found that few traces were
collected from crime scenes and that those did not necessarily end up into court. In fact, physical evidence
is collected in less than a third of the assault and burglary cases reported to the police [35,47,48].
Moreover, despite the primary role of presenting evidence to the Court associated with forensic science,
it seems that only a small proportion of all traces available at incident scenes is presented in court. Many
traces therefore remain unexploited in the files [7,47,49,50]. The deployment of forensic intelligence
seems also slow to take place in police forces [51].

Therefore, in order to optimize the exploitation of forensic science, it seems highly relevant to understand
in depth the perceptions of the actors involved in the field, but even more those of the actors with a strong
power of influence. As the former ones begin to be studied [25], little if any research has been made on
law enforcement senior managers, even though they are responsible for many decisions related to
forensic science units and their activities.

3. Police decision-makers influence on forensic science

Police management can be defined as a set of individual, collective and organizational practices
undertaken with the aim of producing useful knowledge to ensure the satisfaction of staff members and
the performance of the organization in terms of cohesion and policing [19]. Within the organization they
oversee, police senior managers act as strategic planners who define short, medium and long-term goals
and objectives in order to meet expectations and needs of members, beneficiaries and other partners of
their organization. To do so, they must identify which problems their organization faces and who are the
actors involved. These problems may be related to security threats or they may be related to internal
conflicts or obsolete and non-functional equipment. Then, they must determine among those issues
which ones should be prioritized based on the knowledge or resources available. Finally, police managers
formulate, implement and coordinate strategies and activities that seem most appropriate to respond to
identified problems [18,52,53]. While modern law enforcement agencies are increasingly moving toward
a more proactive approach of addressing offending, disorder and crime, it seems that community
policing, problem-oriented policing and intelligence-led policing are gradually becoming the standard
way of administering the police - at least in its organizational rhetoric [54-58]. In parallel, police
decision-makers also fulfill the functions of managing the organization and distribution of the human,
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material and budgetary resources of the police organization. Thus, senior leaders in law enforcement
agencies must invest various resources in order to achieve their goals and to allow staff members to
fulfill their respective functions. They must also do so within financial and legislative constraints,
political pressures and public expectations [19,59,60].

Because of the various roles held by police senior managers within law enforcement agencies,
we can easily understand how they may influence the use and provision of forensic science and how their
perceptions on this discipline is decisive for traces exploitation. Police chiefs and mid-level managers
(eg. sergeants) have the power to assign tasks to the crime scene unit and crime lab and to define the
procedures that guide their involvement [15]. They are also responsible for purchasing tools and devices
that may contribute to crime scene examiners’ and forensic scientists’ work. In charge of human
resources, police managers must furthermore decide how many staff is required in crime scene units,
what kind of qualified person will be hired as crime scene examiners, who will receive training, or which
standards and indicators will be used to assess employees’ and units’ performances. As a result, police
decision-makers at various levels of the hierarchy should be considered as part of a group of (mainly
non-scientific) actors, if not key-ones, directly involved in forensic optimization, alongside investigators,
judges and prosecutors, or intelligence analysts [17]. It is important to note that their advisers in this field
are mainly, if not exclusively, their own hierarchical qualified employees, on which they have no
technical or scientific grasp.

Literature has already highlighted that police actors at the lower end of the police hierarchy seem
to have difficulty in identifying the roles and scope of forensic science itself. But what about members
of the upper hierarchy of law enforcement agencies? To our knowledge, not only has this question found
very little interest among researchers, but studies on police managers’ perception of forensic science
have only been conducted in Europe. The differences in culture and practice between this region of the
world and North America concerning forensic science make it difficult, in principle, to generalize the
findings [4,6,7,61]. Taking Quebec as a field of study, this article aims to fill this void on knowledge
through interviews with strategic and financial senior decision-makers in law enforcement agencies.

4. Material and Methods

In Quebec, municipal law enforcement agencies and the provincial law enforcement agency have
missions that are defined by the Loi sur la Police (Police law). There are six levels of police services
defined by the population size of the municipality and its geographic location. The complexity of
policing, investigations, emergency measures and support services increase according to the service level
assigned to the police force [62,63]. For example, “a [municipal police force] of level 1 can control a
peaceful crowd whereas [police forces] of service levels 5 and 6 will have to control crowds showing
high risk of agitation, uncontrolled behavior or riot.” [63]. For the present study, level 2 and higher police
forces were selected as potential research fields as they are required to have a crime scene unit under the
Loi sur la Police. These units, called Service d’Identification Judiciaire in French, are almost exclusively
composed of police officers who investigate incident scenes, develop and collect physical, chemical,
biological and digital traces as well as compare and identify some of these traces (eg. fingermarks,
shoemarks). Within the 24 identified law enforcement agencies, the selection of candidates had to be
consistent with the limited accessibility to the research field. Indeed, not only is the police environment
known to be difficult to access by researchers, but the decision-making sphere of police organizations
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has several significant responsibilities and little free time. Thus, study subjects were recruited via
opportunity sampling. This method involved taking advantage of the opportunities offered to us to select
the sample of interest and access the research environment [64—66]. In this case, the support of the Ecole
nationale de police du Québec! (ENPQ) greatly facilitated the identification of candidates as it took care
of initial contact with police senior managers of various law enforcement agencies in Quebec. Those
interested in participating in this study were then asked to contact us to arrange an interview.

In total, 18 police senior managers from 18 different police organizations were interviewed
between February 2017 and July 20172, Eleven police chiefs, four deputy directors, one chief inspector
and two captains of the investigation section participated in this study. All participants were between 44
and 62 years old and had between 23 and 40 years of experience in the police service. Twelve participants
had mainly worked in the investigation division over the course of their careers, being investigators
themselves in the past. Four other decision-makers had evolved in the gendarmerie division, acting
within patrol teams. The two remaining subjects did not specify their career path. Finally, among the 18
respondents, 17 had at least one certificate in police management. As the latter is not mandatory to
perform police managers duties, the last respondent was in the process of completing his training to
obtain a diploma. Thus, all the police leaders interviewed had a strong experience in police work and a
university education in the field of public administration. It should be noted that police management
training in Quebec does not include any courses dedicated to forensic science.

To answer the research question of this paper, the semi-directive interview was chosen as the
appropriate data collection method. This type of interview is of particular interest to understanding
values, beliefs and norms specific to a given culture. By focusing on the concerns of the interviewee, the
semi-directive interview allows a great freedom as to the topics discussed, facilitating the discovery of
knowledge that would have risked being ignored with a closed data collection method. It provides the
opportunity to obtain details of the personal opinions, experiences, motivations, and roles with which the
subjects identify. Moreover, semi-directive interviews provide access to an indispensable resource in
understanding the social reality of the subjects of study: language. It can be very useful because it defines
how the subjects interviewed conceive the themes of the research and their importance [64,67,68].

During these interviews, which were all conducted by the first author, four discussion themes
were fixed in order to understand the perception of forensic science by police officers in Quebec and
their practices in the management of crime scene units. First, the subjects of study were invited to talk
about their career paths within law enforcement agencies, so we could identify the social sub-groups to
which they belonged in the police services and to evaluate the relationship they had with crime scene
units throughout their careers. Then, participants were invited to share their expectations of forensic
science, the utiliy and the limits that they associate with the discipline and their knowledge of the subject.
Finally, they were invited to describe current practices in the management of crime scene units and their
relationships with partner organizations involved in the use of forensic science (e.g. who may influence
their decision making?). To avoid confusion in interviews and because the exploitation of digital traces

1 The Ecole nationale de police du Québec is the institution in charge of all the police trainings in the province of
Quebec. See http://www.enpg.gc.ca/.

2 This research was conducted after obtaining an ethics certification from the Comité d'éthique de la recherche en
arts et en sciences (CERAS) of the University of Montreal (n\°"CERAS-2016-17-209-D).
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remains, for the moment, isolated in the current distribution of forensic expertise, the present study was
limited to physical, chemical and biological traces. The present reflection on perceptions of police senior
managers could however extend to digital traces in future research as digital traces are increasingly
integrated into a holistic conception of forensic science [69-71].

To interpret the subjects’ responses, it seems necessary to analyze verbatim interviews in a way
that assigns codes to recurring elements. To do so, each interview was first analyzed vertically via QDA
Miner. Descriptive codes and In Vivo codes, corresponding to labels applied by the researcher and labels
from the respondent's own vocabulary, respectively, were associated with short passages to summarize
statements that seem essential to understanding the perceptions of those police decision-makers
interviewed. Subsequently, by horizontally analyzing all interviews, recurring first-level codes and
similar codes were grouped into larger typologies to target certain trends in the responses of the study
subjects [72]. In fact, even if the interviewees seemed very diverse and they address themes sometimes
distinct, "[it is possible] to find in each of them models that will have profound similarities.” (Free
Translation) [67, p.235]. This second-level coding exercise makes it possible to attribute more meaning
to respondents’ comments and to highlight elements specific to the culture to which they belong.

5. Results

5.1 Roles attributed to forensic science

For the police senior managers interviewed, crime scene units are deemed to be support units for
criminal investigations. They therefore tend to associate forensic science to a reactive (i.e. on request)
and somewhat auxiliary process initiated by the commission of crimes and other types of incidents
requiring investigation (e.g car accidents). Police senior managers assign various roles to forensic science
that, in one way or another, emphasize the contribution of the discipline to the investigative process.
According to all participants, the main role of forensic science is to consolidate and strengthen the
evidence files presented to the Court.

[Forensic scientists], they really are people who are there to make a proof that will be beyond doubt,
well framed, and that will be able to close all the doors that the defense lawyers open could bring.
(Subject 12, Free Translation)

Once it is proven that there are no other possible outcomes than the crime scene examiner's
conclusion, it is there that one says that you really have a tremendous strong proof. [...] But if you
just have witnesses, well, the defense lawyers will undermine the credibility of the witnesses. While
scientific evidence [...] is very hard to undo. The judge and the juries will come to a fairly obvious
conclusion. /...] It gives confidence in the outcome of a procedure. It gives confidence to the
investigators who will tell /the prosecutors]: ‘look, | am convinced that thisisit.” /...] It is important,
and it gives confidence to the courts, it gives confidence to the investigators. (Subject 11, Free
Translation)

I have never seen hesitation regarding the use of crime scene units. Because forensic science provides
evidence that is unchallengeable in court, it's the best piece of evidence. Testimonials may vary and
may be contradicted, [but] DNA or palmar evidence and it is over. [...] | had the chance to work on
bikers' files, and when we found DNA... You know, to convict someone of murder, if you do not have
a material evidence... (long silence suggesting that such an attempt may be unsuccessful). But with
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forensic evidence, it is possible. Police officers are aware of this fact, that this is the king of evidence
beyond any doubt. (Subject 13, Free Translation)

Police decision-makers interviewed believe that forensic science gives investigators and prosecutors
confidence in the outcome of legal proceedings. With Court seeming more and more demanding in terms
of the evidence required, according to many subjects, forensic science would offer prosecutors elements
difficult to challenge by defense lawyers. In the final stages of the investigation process, forensic science
also seems useful to support the claims of the investigators by corroborating other so-called traditional
evidence such as testimony, confession and surveillance. According to 3 senior managers interviewed,
forensic evidence also offers investigators the opportunity to confront suspects during interrogations.

Forensic evidence is very factual. So, when you come in for interrogation, and you come up with
things like that, it hits hard. [...] In fact, sometimes we will keep them and keep that to “break” the
suspect. You will start the interview with the common links, then you will work a little on his criminal
record. And when you feel that it does not open so much, well you will arrive with very precise facts:
“You spoke on such date with such person for such period of time. We have your fingerprints in this
place, we have witnesses” or “you told me something in your interrogation and the crime scene
revealed something else ” and it's very factual. (Subject 7, Free Translation)

The study of the language used during the interviews also tends to support the finding that the main role
attributed to forensic science is one of presenting evidence to the Court. Indeed, although 16 respondents
use the term "traces" and eight use the term "clue”, they do not seem to make a distinction between these
terms. In any case, they refer to the term "evidence" when it comes to forensic science. All respondents
also referred to fingerprints and DNA throughout their responses. Even though they particularly refer to
blood traces when it comes to DNA, seven respondents also noted the interest of biological secretions
and epithelial cells (eg. under the victim’s nails) as sources of DNA. Footmarks and shoemarks (8
subjects), tire and break marks (5 subjects) and tool marks (4 subjects) were also mentioned during
interviews but less frequently. Traces of flammable liquids, fibers or paint marks were only mentioned
by three police managers during the interviews.

Additionally, 14 of the interviewees also perceived forensic science as an important part of the
investigative process, assigning it the role of guiding investigations and identifying perpetrators of crimes
committed. It represents a major element of the investigation since it provides leads and answers to
investigators throughout the judicial process.

[Forensic science] serves us, you know... The ultimate goal is to be able to identify the perpetrators
of crimes. It is to solve crimes, to have better results in our investigations. This is a little bit the purpose
of forensic science for me. It's about being able to really identify who the authors are. To give
ourselves more chances, to use superior technologies rather than just a visual survey of the crime
scene. This is going to improve our evidence that we can have now, ensure that we will be able to
convict the right people and that the people who have committed crimes are found guilty. (Subject 9,
Free Translation)At the criminal investigation level, we work on cases where we are called
immediately after a crime and where we must go to the scene, we must meet witnesses, take care of
the victims to have their versions, etc. But, what is most important in these cases is the crime scene.
So, [forensic science] is often what leads us to find our suspect or at least corroborate versions that
we will have had by other means to confirm the identification of our suspect._(Subject 8, Free
Translation)
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We are looking for who is the author /.../; Who was there? If we did not have forensic science, if we
did not have crime scene units... It is one more element to help us discover the perpetrators of the
crimes. (Subject 1, Free Translation)

Forensic science thus appears to be a complementary and powerful resource to the work of investigators
based on the police managers interviewed, which has the potential to be used not only in court, but also
at the beginning of the investigative process. According to these 14 police decision-makers, crime scene
units can contribute to the advancement of investigations by identifying suspects who could not be
identified by other so-called conventional investigation methods. Two subjects also pointed out that
traces can help clear potential suspects and focus police efforts on the right individuals. In addition, eight
of the 18 managers interviewed highlighted the role of forensic science in solving serial crime since
traces have the potential to link criminal events by identifying a common perpetrator of serial crimes.
Traces can thus link similar cases that would not likely have caught the attention of the investigators in
the first place. Interestingly, the role of forensic science in detecting serial crime is less considered than
in solving it.

If there is a [DNA] hit, it will come back to us. I often receive a bulletin where there are 12
investigation files in 12 police forces with the same DNA hit. Although, we do not know who the
offender is. But, if he is later identified in a case in another city, we can now accuse him in all the
other cases. (Subject 13, Free Translation)

[...] That does not mean [the offender] is in the DNA databank. But when you find blood, you find
other things, you feed the DNA databank of the forensic laboratory. Often, when you get a DNA match,
there are other crimes that come out that the laboratory has kept. Then, they are able to tell us “you
should make a quick phone call to your colleagues in [another city], they could perhaps have
information on your boy ”. (Subject 10, Free Translation)

If I have a high number [of break-ins] in a short time, my analyst will raise a flag and tell me that we
have started having break-ins in this area and that we have a high frequency. Yeah? Ok. There, |
advise the officers that | want my guy [from the crime scene unit] to be systematically called on each
of the scenes to once again maximize my research for potential suspects. And maybe he's going to do
4-5 where he will not find anything, but the 5th he's going to find something that will allow me to solve
all the ones before. At some point, we must stop the bleeding. (Subject 6, Free Translation)

Despite almost half of the interviewees associating forensic science to the resolution of serial crimes,
decision-makers generally do not attribute the discipline with a proactive role for detecting serial crimes
within their jurisdiction, let alone on a bigger scale. Indeed, if some police senior managers ask their
crime scene officers to intervene more frequently and systematically on different cases where links are
anticipated — i.e. when those cases could be connected to the work of a serial offender —, their primary
belief is first and foremost built on other types of perception, information and intelligence provided by
criminal analysts on circumstancial, temporal and digital data. Indeed, the identification of offenders still
seems to be almost the exclusive contribution of forensic science to the investigation, with a quite
reactive position.

However, three interviewees attributed to forensic science a proactive role similar to the concepts on
which forensic intelligence is based. They suggested that forensic science may be useful in identifying a
particular modus operandi, in detecting a criminal series, in discovering new techniques used by
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offenders and in acquiring knowledge on offenders’ habits. Nevertheless, it should be noted that this
extension of the role of forensic science was only very briefly mentioned by a few subjects, rather a
result of a reflection consistent with the ongoing conversation than an entrenched perception.

We are looking for who committed the crime, what is the modus operandi, how did it go? Forensic
science can be used to prevent crimes if we discover new ways of doing things, new techniques.
(Subject 1, Free Translation)

[Forensic science] has an important place at the level of [...] knowledge. It solves the investigation,
but at the same time it can help us in the future to predict how crimes are committed. So, that deepens
our knowledge. And we know that [...] evidence-based policing is becoming more and more important.
[But] we have not been [into this use of forensic science] yet, we have used it strictly ... at the level of
specific research. In my opinion. | think there would still be something to do in a development
component with that. (Subject 5, Free Translation)

5.2 At some point, there are similarities to be made between all these crimes. You can go
with the modus operandi. It does not give you who did it, but it can target a criminal
organization that did it or [tell you] that a signature in that kind of way [begins to
appear]. (Subject 11, Free Translation)The utility and limitations of forensic science

In theory, crime scene units can fulfill several functions regarding investigation and security.
But these are not necessarily fulfilled in the daily practice of those units [15,59]. It is therefore necessary
to distinguish the roles associated with forensic science from its real contribution to police work. All
police senior managers we met agreed on the importance of forensic science in modern investigative
processes. Two subjects even described the discipline as the "cornerstone” of the investigation because
of the "added value" it brings to a file. In the same vein, the interviews conducted tend to show that
Quebec police senior managers firmly believe in the ability of forensic science to produce reliable and
indisputable evidence. Overall, they do not seem to consider that forensic science has particular
limitations or weaknesses.

What is the limit of forensic science? | wonder if | can say something, because | have the impression
that over the years, it improves all the time. [...] Sometimes we think, where is the limit? | have trouble
answering negatively to this question, | have a lot of trouble. (Subject 8, Free Translation)

However, the contribution of forensic science to the daily work of police officers in smaller municipal
organizations is considered modest by four respondents. In fact, two police managers interviewed believe
that they would not likely need a permanent crime scene unit because of the low volume of crime
committed in the territory in which they operate.

I think | would probably not even need [a crime scene unit]. | could take a service agreement, for
example, with another municipal police force or the provincial police and have them serve me. [...] |
do not think there is a significant volume [of crimes]. When | ask questions to managers, they answer
“yes! they have work, they have work!” But that's not the perception | have. /... Do | have a false
impression? | cannot wait to see the answers in the report | requested. (Subject 12, Free Translation)

Instead, they may seek assistance from a higher-level organization when necessary (eg. Sdreté du
Québec), as they can do already when no crime scene examiner from their own organization is available.
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Two other leaders from municipal police organizations perceived forensic science as particularly useful
in the investigation of major crimes (eg. homicide).

[When crime scene examiners are requested], it's on crime scenes that, I'll tell you, but I do not want
you to tell them, all in all, are quite minor. /.../ It's still quite limited | would say, it remains pretty
succinct as activity. /... We agree that they are level 2 of service. As | told you, | have nothing against
... But it's not THE big crime scene. It's not complex, in fact, from what I know, from what | did as an
investigator. You do not have 4 crime scenes at a time, you have no murder investigations, multiple
murders. (Subject 10, Free Translation)

Therefore, since the types of crimes these police organizations respond to are mostly property crimes
(level 2 police services are not allowed to handle complex homicide investigations), these two police
decision-makers seem to associate the work of their crime scene units and the crime scene investigation
of “less serious” crimes to a rather simplistic task whose utility is limited compared to the investigation
of homicide scenes. Additional findings showed that police managers admitted to not having tight
relationships with forensic laboratories or forensic research institutions, or to not having dedicated
assessment protocols and standards to evaluate the performance of their crime scene units. These findings
were extracted from the interviews but cannot be exposed here in details.

6. Discussion

6.1 Underestimating the potential of forensic science

According to our results, it seems that the perception of forensic science is fairly consistent
among the police senior managers interviewed. They tend to view the discipline as the science of
identification [73]. They seem to focus almost exclusively on the ability of traces to identify crime
perpetrators, thereby giving particular attention to human traces with high identification potential such
as fingermarks and DNA. Quebec police decision-makers also seem to associate forensic science with a
discipline specifically dedicated to the criminal investigative process. The attention given to the added
value of forensic science and to its ability to solidify an evidence file, as well as the repeated use of the
term “evidence” as a central component of the vocabulary of police senior leaders interviewed reveals
the one-dimensional purpose which seems to be associated with forensic science: its contribution to the
criminal justice system. Indeed, a piece of forensic evidence is considered an integrated element by a
court to arrive at establishing the course of events. By definition, it has a limited function and utility,
whereas a trace (or a clue) shouldbe recognized as an element carrying information on the source and
activity at its origin, thus opening the possibilities for its use [28,74]. Furthermore, by only associating
forensic science to the investigative process and to the judicial process, Quebec police managers
generally seem to limit forensic science to a reactive approach, where it comes into play only on request
after the commission of a crime, the police intervention, or the detection of a crime series by other actors.
They thus seem little informed about the demonstrated usefulness of traces in a proactive perspective
that goes beyond the investigation of singular cases, and in the knowledge acquisition on volume crimes
[20,32,35,75]. Interestingly, despite their focus on the criminal justice system and the repeated use of the
term “evidence”, police managers seem to generally overlook the challenges associated with forensic
evidence interpretation and evaluation. In fact, only one interviewee discussed such aspects of forensic
science.

10
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These results therefore tend to confirm the scientific literature and to emphasize that the situation
observed is not unigue to Quebec: police managers as well as some other practitioners and researchers
do not perceive the full potential of traces in a holistic approach [13,14,61]. Indeed, by concentrating
their attention mainly, if not exclusively, on the ability of forensic science to serve justice and to reveal
an offender’s identity, police senior managers tend to restrict forensic science to a set of scientific
disciplines used in a laboratory context, without a clear understanding and a real reflection of its potential
within a broad security context [7,28,76,77,108]. Restricting the role of forensic science to that of
identification of the source of a trace limits the discipline to an application that does not exploit all
available information that can be obtained by analyzing traces. The police managers interviewed would
thus benefit from being better informed about the potential of forensic science to support policing and
security, particularly since it has been raised several times in the recent scientific literature (see section
2).

Indeed, some members of the forensic community highlighted the relevance to rethink the
dominant conception of the discipline and its use in order to maximize its usefulness as well as to
strenghten its connection to policing. In contradiction with the rather restricted and isolated perception
of forensic science expressed by the senior police managers interviewed, it is proposed to return to the
scientific foundations of the discipline and its design by the early 20th century pioneers, such as
Archibald Reiss or August VVollmer [7,28]. These pioneers defined forensic science as a science in its
own right, studying crime in its broad conception via its resulting traces, while supporting both the
judicial system and law enforcement agencies. This holistic conception of the discipline does not seem
to be shared by police senior managers according to our results. More recently, Roux and colleagues
(2015) pointed out that forensic science should focus on the trace and its potential contribution to security
and policing rather than on the specialisation of laboratory techniques and the mere presentation of
evidence to the Courts. Forensic science should be extended to a proactive role of detection and
resolution of problems faced by law enforcement agencies and other actors in the field of security in
order to maximize the widespread underutilization of traces. These problems here refer to criminal
activities which, by their frequency or their gravity, will threaten the social order and the security of the
community [34,78]. The scientific litterature is also increasingly recognizing that traces can be exploited
from a proactive perspective of operational and strategic intelligence, by participating in the definition
of problems and objectives, in the resource prioritisation and allocation, as well as in the development
of standards and strategies regarding crime prevention [16,79-81]. It thus could be of interest for police
senior managers to be made aware of this redesigned conception of forensic science and its associated
challenges.

Furthermore, although the police decision-makers interviewed demonstrated a surprising
knowledge of a variety of types of physical and chemical traces, they tended to mainly focus their efforts
on fingerprints and DNA, arguably because of their role in the identification of offenders that they
associate above all with forensic science and crime scene units. Supporting this focus, some have also
set up "judicial patrollers” in their organization, who are police officers trained specifically for the
collection of fingermarks and blood traces when a crime scene examiner cannot attend a crime scene
[82]. However, since forensic science should not be restricted to the search for two or three types of
traces, police leaders would benefit from using their knowledge of the diversity of traces in the
development of their forensic strategies [28,83,84]. The need for a broader view is also supported by the
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fact that offenders are increasingly aware and cautious about the material traces they can generate during
their criminal activities and are adapting their methods to avoid leaving traces [20,29].

Thus, law enforcement agencies would benefit from "[the] overall scanning of the relevant
dimensions [because it] makes it more difficult for criminals who can hardly control their behavior to
avoid the transfer of the different types of traces, which can inform on various aspects of their profile
and method." (Free Translation) [36, p.303]. Moreover, the tendency to focus on a low diversity of
traces, which seems to emerge from the police senior managers’ interviews, is consistent with a lack of
knowledge of the concept of forensic intelligence, which again goes beyond the Quebec police
environment [29,51,61,85]. The scientific literature tends to emphasize the usefulness of several types
of traces in acquiring knowledge about various criminal phenomena, particularly volume and serial
crimes, such as firearm marks on projectiles and cartridges [86], shoemarks [87], drugs chemical profiles
[88-90], fire residues [91], fraudulent identity documents [92] and digital traces (eg. image, online data,
mobile data) [69,70]°.

Finally, what mostly testifies to the lack of knowledge of the police senior managers interviewed
regarding the potential of forensic science in a broad security context is their reactive perception of the
discipline. Such a perception seems in fact out of phase with recent policing models used by law
enforcement agencies. The primary concern of police organizations is to provide security and maintain
order. Modern police forces have therefore different needs and objectives from those of the justice system
frequently referred to by the interviewees [31,93]. Indeed, community policing, problem-oriented
policing and intelligence-led policing all focus on crime prevention, crime reduction and crime disruption
rather than crime response, while police forces are increasingly using information and intelligence
analysis in various spheres of police work, whether it is investigation or strategies planning. As the
identification of problems and the selection of priorities relies on the information available to law
enforcement agencies, many types of intelligence sources (eg. OSINT, HUMINT, MASINT, SIGINT,
IMINT?) are already used for this purpose [53-55,57,58]. But this raises the following question: why are
material traces or forensic data not used as a vector of information in the strategic and operational
planning of police forces (called FORINT by some authors [94,95])? Police managers, well aware of
proactive policing models, could then connect forensic science with such models.

6.2 The need for more extensive forensic science education

Several non-exclusive hypotheses can be advanced to try to determine why police decision-
makers perceive forensic science in the way they seem to. Although police culture and social interactions
within the police forces may be promising avenues, it seems first and foremost that the underestimation
of the potential of forensic science is due to a lack of education of strategic and financial decision-makers
in this field. The results of our study point to a need for basic and/or continuing education for Quebec
police managers on how forensic science can be fully utilized in the policing and security context.
Despite their longstanding experience, some subjects themselves admitted their limited knowledge of

3 However, as digital traces were willingly excluded from this research project (see Methodology), we cannot
speculate on the conception of the utility of these traces by the interviewed decision-makers.

4 Open Source Intelligence, Human Intelligence, Measurements and Signature Intellgence, Signals Intelligence,
Imagery Intelligence
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forensic science and their absence of training in forensic management in the training they had. As an
interviewee pointed out:

We, the managers, have no training in forensic science. We are not aware of this in our
schooling, there is no forensic science 101 course®. The officers do not have any forensic
training either. (Subject 10, Free Translation).

Far from putting their skills in question, this need instead underlines the complexity of the management
of crime scene units that police leaders currently face in the exercise of their duties.

A quick review of training offered in police management in Quebec confirms these statements
and reveals the lack of courses dedicated to forensic science, its foundations and administration. For
some interviewees, their last course linked to forensic science is a basic and limited training that dates
from the time when they studied at the police academy to become police officers, which naturally puts
forward the technical component of the discipline. Since the police senior managers interviewed had an
average of 32 years of service in police forces, this means that their last theoretical training in forensic
science goes back more than 30 years. Therefore, it is in some way understandable that they are not very
sensitive to the recent concepts and issues of forensic science. Having little contact with the community
of forensic scientists, be it forensic laboratories or forensic research institutions, we can hypothesize that
police leaders maintain their knowledge through occasional exchanges with crime scene examiners and
the media coverage of forensic science.

This study thus suggests that basic and/or continuing training dedicated to the various roles of
forensic science and to the possibilities offered by the discipline should be developed to supplement the
knowledge of police decision-makers, and to maximize the scope of their reflections on this subject. It
seems necessary that they be made aware of the usefulness of forensic science in the proactive fight
against crimes, particularly volume crimes, and the management of policing [16]. They would also be
better equipped to evaluate the work and contribution of their units and the provision of forensic services,
for which they are stakeholders. Moreover, police senior managers need to be aware of the limits of
forensic science to avoid developing unrealistic expectations based on fictitous notions, in particular of
analysis deadlines, of device detection limits and of the scope of interpretation of results [96,97].

At the moment, police managers interviewed do not seem to consider any particular limitations
or weaknesses in forensic science. However, the scientific literature has repeatedly shown the
discipline’s limited contribution to investigations while questioning its ability to provide valid clues to
the court over the past 20 years, particularly in North America. Successively, the Daubert/Merrel Dow
hearing, the National Research Council of the United States, the Center for Forensic Science & Medicine
of the University of Toronto, and more recently the President's Council of Advisors on Science and
Technology have all questioned the empirical validity of some of the disciplines and comparison methods
used in forensic science. Many practices in place have also been described as non-rigorous, while a lack
of peer review for many identification methods has been noted. These reports called for an academic
investment in support of the practice and denounced the culture of isolation of the various scientific
disciplines that can compose forensic science [4-6,98,99]. Cases of miscarriage of justice also point to

5 Referring to an introduction course in forensic science, a « Forensic for dummies » course.
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the fact that forensic science and the justice system can not claim perfection [100], but also, raise the
guestion of how to strengthen this field when critical forensic decisions during investigations are left to
decidedly not-scientific actors [47]. Interestingly, the police senior managers interviewed did not talk
about those issues, concerns and criticisms of forensic science, leaving the feeling that they are out of
reach or disconnected from these debates. In our opinion, it is the duty of both forensic scientists and
police decision-makers to build a dialogue about such challenges.

Police senior managers aware of these limits would be more inclined to question themselves
about their own knowledge of forensic science but also their colleagues and subordinates such as
investigators, crime scene examiners and forensic scientists about the discipline and its assistance for
their cases at hand. This questioning of forensic science would be crucial to the undermining of the
dominant conception of a forensic science essentially used to present irrefutable evidence to the court.
Indeed, police decision-makers would appear as legitimate key-actors to participate to the present change
of paradigm in forensic science [7,35,61,75,101].

A training dedicated to forensic science for police senior managers could take several forms,
such as a periodic seminar on forensic intelligence as the one proposed to the European police managers
in 2012 [61], a continued education as offered annually by the School of Criminal Justice of the
University of Lausanne, bringing togeteher forensic scientists, crime intelligence analysts and police
managers since 2012 [102], or a capability 'showcase' or display session with practical examples and
scene/case related results to discuss. The Ecole nationale de police du Québec (ENPQ), which oversees
the various police education and training programs in Quebec, including those in police management,
should thus look to add some training dealing with the usefulness of forensic science to the various
courses in police management offered in the province. Since the development of forensic training and of
forensic intelligence in Quebec cannot be done without a sustained cooperation between universities and
police organizations, this research also calls for a strong collaboration between police decision-makers
and the scientific and academic communities. In addition to developing forensic science use and
practices, the latter could contribute to reinforce the knowledge of law enforcement agencies’ managers
[36,89,103-105].

As a last word, the above findings cannot be generalized to the context of other Canadian
provinces or of other countries, moreover of inquisitorial culture. They may be related to particular
reasons in the location of the study or particular implications for the surveyed organizations. However,
consulting the available literature, we do not for the moment identify specific reasons why such a
perception from police leaders would be exclusive to Quebec. Further studies are underway in Europe to
determine whether the situation is specific to Quebec and, if so, how to explain the differences in other
contexts.

7. Conclusion

Although it is acknowledged that police senior managers play a key role in the use, provision
and development of forensic science, there is still a lack of empirical knowledge in the perceptions and
understanding of these actors regarding the discipline [17,33,81,106]. This article thus sought to
enlighten the understanding of forensic science and its management by strategic and financial senior
managers of the police forces from Quebec via semi-directed interviews. Overall, the results suggest that
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police leaders share a narrow view of forensic science and its potential. Police senior managers conceive
forensic science as a discipline specifically dedicated to a single investigative process and to building
infallible evidence for the Court, confining it to restrictive reactive roles. They have a strong propensity
to associate forensic science with its ability to identify the single sources at the origins of traces, thereby
mainly concentrating their attention on fingerprints and DNA. Most Quebec police senior managers
overlooked the added value associated with the collection and analysis of a diversity of traces while
almost all interviewees ignored the utility of forensic science in the detection of recurring crime problems
and the acquisition of knowledge on offenders’ activities, particularly on volume and serial crimes, the
daily routine of policing [20,32,35,75]. While traces can be exploited in a proactive perspective for
operational and strategic intelligence [16,79-81], this research identifies a need for a more extensive
education among police senior managers regarding the usefulness of forensic science to policing and
police administration. This will help them recognize forensic science as a discipline that can guide
decision-making at the operational and strategic levels [16, 51]. It is thus suggested to develop a basic
and/or continuing training dedicated to police decision-makers in this field, with the collaboration of
forensic laboratories and research institutions.

Our results also highlight that Quebec police managers have a very positive appreciation of forensic
science, they have a certain degree of technical knowledge regarding the discipline and they remain
aware of the great diversity of traces. Hence, this research suggests that with proper forensic science
training, police senior managers could have a leading role in supporting and extending the use of forensic
science for criminal intelligence and more generally policing.
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