Review of Literature
History of ANPR
ANPR is an acronym which stands for Automatic Number Plate Recognition. The technology was invented and developed in 1976 by the Police Scientific Development Branch to monitor traffic on busy roads. The ANPR technology works by capturing an infrared image of a licence plate before converting it into machine coded text and cross referencing it with the relevant database. E.g., Police National Computer. (Mason, 2017) 
An example of how the ANPR technology works;
1) Vehicle 1, Vehicle 2, and Vehicle 3 are traveling on the M25 Northbound.
2) Vehicle 2 has been reported stolen from the London area and therefore marked as stolen on PNC (Police National Computer). 
3) All three vehicles have passed a roadside ANPR camera located at Junction 15.
4) The registrations of all three vehicles have been captured by the camera and cross referenced on PNC within seconds.
5) Vehicle 2 has shown up as stolen and therefore notified the covering police force (Metropolitan Police) that the stolen vehicle is heading northbound on the M25. 
6) Metropolitan Police dispatch Roads Policing Unit to intercept the vehicle at the next junction. 
(Topping, 2022)
Police forces in the UK have been actively using ANPR to detect crime since the 1980’s to which the 1st arrest because of ANPR intervention was in 1981. This happened because of ANPR notifying police of a stolen vehicle following an activation of a camera (NPCC, 2016). Police forces have continued to invest in ANPR due to the benefits it can bring when installed on a large scale and with forever more vehicles being driven on Britain’s roads it is seen as a priceless technology for policing the roads which are being widely used by criminals. (Byrne, 2018) 
(Office for National Statistics, 2018) says that between the year of 1981 and the year 1999 there was an 18% increase in vehicle thefts in the UK. As a result of this the UK government increased its investment in ANPR systems and launched a plan to install further ANPR cameras among the motorways and dual carriageways to develop a network of cameras to monitor on a wider scale as an attempt to combat vehicle crime (UK Government, 2019). 
(Byrne, 2018) agrees with this as the Office of National Statistics suggests that since the beginning of the year 2002, vehicle crime significantly dropped following the increased installation of ANPR cameras. However (Haines and Wells, 2012) disagree that the ANPR cameras are the sole reason why vehicle crime may have dropped. They  believe that due to crimes such as fraud increasing this may include the use of cloned and stolen vehicle plates which may disorientate the ANPR technology. 





Roads Policing prior to ANPR
(Wells, 2017) says that many UK Home Office forces have a designated Roads Policing Unit which solely focuses on traffic related incidents. This includes road traffic collisions, traffic offences, and road safety implementation. (Wells, 2017) goes on further to explain how a designated Roads Policing Unit can be beneficial as officers are solely left to deal with traffic related offences and thus the success rate of crime detection and prevention on the roads would be higher. 
However, on the other hand (Barton, 2011) disagrees with (Wells, 2017) because he believes that although officers can focus on specific area’s physically, there is potential that they could be missing vital opportunities due to being at the wrong location at the wrong time therefore offenders slipping through the net. (Barton, 2011) also says that due to an increased probability of this happening it means that officer resources were widely wasted and therefore impacting the force operationally and not being in the public interest. 
(Metropolitan Police, 2019) tells us that prior to ANPR, Road’s policing officers would base their movements on intelligence held on subject vehicles and drivers. Therefore, a strategy would be developed upon this intel in hope of detecting crime. The intelligence would allow a team of officers to pre tempt a vehicle’s movements and wait for it to pass before deploying a dynamic strategy to apprehend the subject vehicle and driver. 
(Macqueen and Bradford, 2016) agrees with the strategic view however they do not believe that this method prior to ANPR was efficient, as officers could only remember a certain amount of intelligence before forgetting it when driving past a vehicle of interest that they had not targeted specifically. (Haines and Wells, 2012) agrees with (Macqueen and Bradford, 2016) because although intelligence may be held about a vehicle, human error can occur and therefore impact overall results. 
(Pearson, 2020) states that in his career previously as a roads policing officer prior to ANPR, he felt that officers were left to patrol randomly hoping to come across something. He adds that in some shifts he would find nothing and in others he would come across plenty due to random luck. Furthermore, he says that intelligence would be built among the department by officers filling in paper forms and passing it on, but this meant that there would be so much paperwork present that officers wouldn’t have time to read it all and, in some cases, paperwork would be lost.
(Joyce, 2011) agrees with (Pearson, 2020) and tells us that roads policing officers would be left to patrol routinely in hope of coming across something. He adds that prior to ANPR being introduced, officers were inefficient and left clueless on how to approach a targeted policing style and therefore road related crime was increasing prior to the introduction of ANPR. 
In reference to the authors and academics that have shared their opinions and knowledge on how Roads Policing was before the introduction of ANPR, it is evident that Roads Policing was inefficient and unpredictable which ultimately left the department with no strategic approach.  




Progression of Roads Policing since the introduction of ANPR 
(Office for National Statistics, 2017) tells us that since the introduction of ANPR, there has been a reduction of vehicle related crime by 21% in the UK between 1991 and 2021. (Tonkin et al, 2010) believes this is because police have been able to track more stolen vehicles than ever due to an increased level of ANPR camera’s present on main roads in addition to motorways. This therefore notifies officers of the vehicle location to which they can act. As a result, the success rate poses as a deterrent for criminals (Newburn, 2005). 
(Newburn, 2005) says that since the introduction of ANPR, it has allowed roads policing officers to become far more efficient. This is because their police vehicles are now installed with ANPR which can read plates of vehicles when the officer passes. When doing so the technology can read and cross reference the details far quicker than a human which allows the officer to identify a vehicle of interest instantly. (Lumsden and Goode, 2018) agrees with this as they believe that this technology can increase officer productivity due to how quick the results are processed and therefore increase the amount road related crimes that are dealt with in a single shift. 
(Davies, 2022) feels that due to ANPR assisting officers in crime detection electronically, it can help senior officers identify crime patterns which will allow them to set strategical goals to meet policing priorities of the department. (Elliot et al, 2022) agrees with this as he states that the ANPR information has progressed further where it can be reflected to present the behaviour and movement of offenders. 
Pros and Cons of ANPR
(Pearson, 2020) believes that ANPR is a vital piece of technology for the Roads Policing Unit simply because it covers such a vast area which would take a significant number of resources to patrol in person to achieve the same results. This therefore saves time and resources for the department whilst operating 24hours a day. (Drew, 2015) disagrees with (Pearson, 2022) as he feels that ANPR does have a negative which is when the cameras can be compromised. He gives us an example of how cloned plates can mislead the camera and therefore not alert police however if a physical patrol car was present then the driver could be identified by officers to which a stop check can take place. 
(Bradford, 2022) tells us a positive point of ANPR is the fact that it can be monitored live time and application of markers to subject vehicles. These markers may include Drugs, Stolen, Violent Driver. He goes on further to state how these markers on ANPR can be beneficial for officers due to being notified of the vehicle’s history and driver. He gives us an example of how a vehicle could have a violence marker and therefore if an officer was to stop the subject vehicle then he/she could be aware of the potential threat, risk, and harm present. 
(Britton, 2022) disagrees with (Bradford, 2022) because he explains how markers and vehicle information can expire due to human error and oversight when managing the database. He adds that if a vehicle is sold to a new owner and information markers are not updated then it can cause officers to stop a vehicle and approach with an attitude which may impact public perception. 




Potential Improvements to be made for ANPR
(UK Government, 2021) states that although ANPR has proven to be a key technology for the Roads Policing Unit, it is evident that there are improvements to be made such as.
· Data Review
· Human Error
· Camera Positioning
(Mason, 2017) feels that data review is an area of ANPR which needs to be improved. He expresses this opinion as he states that there are occasions where expired information remains on ANPR which can cause vehicles to be unnecessarily stopped which in turn wastes the officers time. In addition to this (NPCC, 2016) agrees with (Mason, 2017) as they too feel that data review is an area of improvement due to intelligence not being monitored live time and resulting in criminals avoiding detection. 
(Pearson, 2020) gives an example of how cloned plates can avoid cameras detecting a vehicle but due to intelligence not being updated, officers are not enquiring any further with a stop check. 
(Hoffman, 2017) also tells us how he believes that human error is an area of improvement. He tells us how this is something that does not get checked by a line manager and therefore there is no second review of information being inputted. This means that if a character is entered wrong then a strong piece of intelligence could result in being useless to officers. 
(Pearson, 2020) explains how ANPR camera positioning could be an area of improvement. This is because although ANPR cameras are installed across motorways and junctions, it does result in some cameras being affected by lighting and overgrowth of trees which can trigger misreads and cameras failing completely.
How does ANPR promote multi agency working?
When considering multi agency working and the use of ANPR there are many organisations that work in collaboration with the Police in reference to ANPR. These organisations include, DVLA, NCA, BTP, Highways Agency and local councils. There are more however these are the main ones. (UK Government, 2015) 
The multi-agency approach allows agencies to benefit from ANPR information and form strategic goals and objectives, Information Sharing and Improved services. This therefore promotes further multi agency working. (College of Policing, 2015)
ANPR helps promote multi agency working as it allows multiple agencies with similar agendas to collaborate to achieve the same goal. An example of this is the Police Force and National Crime Agency. Both organisations have an objective of apprehending a subject vehicle involved in crime. The NCA may hold vehicle details to which the police can monitor the registration on ANPR and intercept the vehicle when the camera is triggered.
 Due to the multi-agency working taking place, NCA were able to disclose the information to police who were able to apprehend the subject for NCA. (National Crime Agency, 2019). This is a clear example how each agency could not have reached their objective without one another.


Pros and Cons of Multi Agency Working
When considering the police working beside other agencies there are positives and negatives. (Police Foundation, 2018) tells us that a negative point of multi-agency working can be different views based on organisational agendas. An example of this could be the police using ANPR to stop a stolen vehicle to which an underaged driver is to be prosecuted, however youth workers from the council may object and opt to work with the subject rather than prosecute. 
(Peel and Rowley, 2010) agrees with this and states that multi agency working can be a negative area for the police as organisational values can be very different and thus can impact the overall objective and goal of the Police. (Pearson, 2020) is also in agreement due to believing that multi agency working can fail when handling sensitive information such as ANPR data. This is because outside agency employees do not go through vigorous vetting when compared to Police Officers and therefore there is opportunity for breaches of honesty and integrity or even corruption. 
However, on the other hand (Metropolitan Police, 2019) says that multi agency working does have positives which include information/intelligence sharing which can be a positive for police and ANPR as the higher quantity of information available to Police would mean a higher chance of crime detection. 
(College of Policing, 2018) also believes that multi agency working is a good tool due to it allowing Police to access further information but also access further resources which in turn can contribute to efficiency. College of Policing adds that ANPR can help officers identify offenders and vehicles of interest however resources are not always available to take action. By working with other agencies, it allows some sort of action to be taken, even if that means building further intelligence from the ANPR activation. 
(South Wales Police, 2020) states that multi agency working can be positive for police and the technology that they develop. This is due to building a stronger public perception and increasing openness where agencies who previously that have not engaged with police would be able to engage and share their skills to better modern-day policing. An example of this is the increase of private companies developing technology such as ANPR for the police to develop further features such as convey monitoring and route tracker.
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