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innovation means a new idea or method that is introduced for a particular reason. To reduce crime and enhance police performance as well as help police solve cases, new technological innovation has been introduced(Marx, 2011). Technological innovations such as CCTV cameras, DNA, gunshot residue (GSR), fingerprints/boot prints, bitemarks analysis, Digital Forensic Software, biometrics (Fritsvold, 2023), and many other innovations will be discussed in depth throughout the essay. There are many benefits of these inventions, for example, in the Ashleigh Hall case the offender was caught using the ANPR. The essay will evaluate the impact of innovation on criminal investigations as well as critically analysis thehe limitations of these innovations on criminal investigations. Also, discuss if these innovations have helped reduce crime rates since it’s been introduced. 
CCTV stands for closed circuit television, it was invented in 1927, united kingdom first used CCTV cameras in the early 1960 (2023). In order to prevent property and personal crime, surveillance cameras are placed in public and private areas such as car parks, housing estates, town centres, and shops (Vigne, 2023). United Kingdom is known to be one of the highest users of CCTV cameras according to the report it’s been estimated that there are 5.2 million cameras that are active in the United Kingdom(2022b). Innovations such as CCTV cameras are used for many reasons, one of the main reasons for the use of CCTV in criminal investigations Is that it can be used as evidence in court to prove someone either guilty or innocent. It can also help to improve community safety and reduce crime. For example, knowing that CCTV will record their actions may deter someone from committing a crime such as a robbery(Vigne, 2023). CCTV cameras are extremely useful to police officers because they can be used for criminal investigations, making their work easier and saving them time. A high-quality recording may enable investigators to view the entire incident's development in detail, including details on the order of events, the techniques used, and the offender's entry and leave routes(Ashby, 2017). 
 CCTV cameras have benefits such as it can be used for a variety of purposes that improve public safety, including reducing public fear of crime, preventing crime, identifying crimes, and increasing emergency response times(Ashby, 2017). Over the course of five years, from 2011 to 2015, 111,608 offences were investigated using CCTV. British Transport Police has recorded 45.3% of all the crimes. CTV was deemed to be helpful in 72,390 investigations, 29.4% of all crimes that were reported and 64.9% of cases for which there was CCTV accessible. For instance, camera recordings were helpful in the investigations of 1,223 assaults causing serious harm, 4,120 assaults resulting in minor injury, 1,365 robberies of people, and 2,810 sexual offences(Ashby, 2017). As well as benefitting the police to solve case quickly saving them time to solve additionally, makes it simpler for them. According to the meta-analysis, drug-related crimes dropped by 20% and property and vehicle crimes reduced by 14% in locations with CCTV. In addition to the many advantages of using CCTV in criminal investigations, there are also some drawbacks. One of the major drawback of cctv cameras is that individual freedom and privacy are seriously threatened by surveillance technology. As stated by Professor Ian Loader, Director of the Centre for Criminology, University of Oxford. He quoted "Privacy must and should remain an important part of our conversation when we think about surveillance because the capacity to control information about your life seems to me an important part of what it means to have a sphere of autonomy within which to operate that the state cannot encroach upon” (2009 ). This clearly states individual are being observed through cameras as they may not feel comfortable about due to the fact that their action and movement is being monitored.
Secondly. ANPR stands for Automatic Number Plate Recognition which is also used to help police to solve crimes(2016). ANPR can be used in criminal investigation to help police solve case in numerous way, for instance, it can help to locate lost or stolen vehicles. Also help to identify the vehicles in a specific area at a specific time to help identify a suspect, potential victims, or potential witnesses, for instance, to relate crimes or to identify witnesses to an incident(2013). The use of ANPR in criminal investigations has many advantages, such as its ability to create precise geographic location data, ease of searchability, quick access or deployment, relative affordability, and capacity to monitor multiple vehicles simultaneously(2013). ANPR was used in Ashleighs Halls case where the teenage girl was murdered by peter chapman known to be a sex offender. His vehicle was identified by the ANPR which helped the police to solve the murder case of Ashleigh Hall(2010). After critically evaluating one of the major limitations of ANPR in criminal investigation is that due to the high volume of ANPR hit alert the police might miss out on the important causes. For instance, in the case of Ashleigh Hall, the police missed 16 chances to catch peter chapman when his car was spotted by cameras linked to a computer database of wanted vehicles. Over the course of three days, Cleveland Police recorded 12 ANPR hits, Durham Police recorded 2 hits, and North Yorkshire Police recorded 2 hits(2010). This states that the police could’ve have saved Ashleigh. Other disadvantages are thatmany people may not like the idea of of their data being stored for long period of time as well as people might be afraid their whereabouts in the footage could be misused. Also, bad weather can make automatic license plate recognition systems not completely effective therefore the information can be misleading which can result in wrong vehicle being stopped by the police(Custers, 2008).
Other innovation such as DNA is also used in criminal investigation to help solve crimes, identifying offenders as well as victims. DNA has been utilised as evidence and has grown to be a powerful tool in the criminal justice system. A person's DNA can be found on the body of the victim or at the crime scene, which can help identify the offender. It is known to be an effective tool as no two people have the same DNA apart from identical twins(Ambeau, 2020). There are many benefits of using DNA profiling such as it provides information to the police about potential witnesses at a crime scene as well it helps to identify the victim(Aaron Opoku, 2019).  Even in cases where additional reliable evidence is in the defendant's favour, DNA profiling can prove actual innocence. As investigations and criminal court cases might take a while, this is beneficial that DNA evidence can be retained for years if handled appropriately(Ambeau, 2020). DNA profiling is more reliable compared to eyewitness, as eyewitness could give misleading information or even lie. 
[bookmark: _Hlk124039489]For example, DNA profiling was first used on Dawn Ashworth and Lynda Mann, both 15 years old, in the UK in 1986. Where both young girls were raped and strangled to death which took place in Leicester(Cobain, 2016). The local boy named Richard Buckland was the prime suspect of the two murders. DNA profiling of the victims revealed that the killer's DNA and Buckland's DNA did not match. Buckland thus became the first suspect cleared using DNA profiling. The actual killer, Colin Pitchfork was found to be guilty as this DNA was matched with the killer's DNA and has been sentenced life imprisonment in 1988(Cobain, 2016). this proved that Buckland was innocent. This states that DNA profiling as beneficial as it helps to prove innocence of people that have been wrongly convicted.
[bookmark: _Hlk124045994]However, there are certain drawbacks to DNA profiling, one of which is using false DNA evidence to accuse an innocent person of a crime they haven't committed as well as it can easily be damaged. Which is known as crime framing(Ambeau, 2020). For instance, in the case of on Dawn Ashworth and Lynda Mann, Richard Buckland was accused of a crime he didn’t crime. Therefore, DNA profiling isn’t always reliable as innocent people could be suspected for something they didn’t do which means lack of evidence can cause miscarriage of justice as innocent people are being punished for something they didn’t commit.

Also, biometrics such as fingerprint and boot print is used in criminal investigation by investigators to solve crimes. One of the most intriguing approaches to solve a crime is through biometrics. On the basis of a person's physical fingerprint, face, hand, finger, and behavioural traits, to determine their identity. By connecting the traces to the people in the database, biometric technology helps in crime detection(Kapoor, 2016). Fingerprint has played a crucial part in most criminal investigations, It frequently serves as the key evidence establishing someone was there at a crime scene or had touch with the weapon involved(Kapoor, 2016). When properly applied and combined with other forensic methods and evidence, DNA fingerprinting can significantly lower the number of innocent people who are wrongfully convicted. Forensics can take samples from a crime scene and keep them for future use, or they can directly compare the samples to data already available. This makes criminal identification easier and help solve cases.
 Even after many years DNA samples such has fingerprints can used be available to use as evidence it is very flexible molecules that does not alter very easily. investigators use biometric method as this method is very reliable and accurate(Hersey, 2022). It can be used for the interests of national security, terrorist investigations, the prevention and detection of crime, the investigation of an offence or the conduct of a prosecution, and the identification of a deceased person(2022a). For example, biometric was used in 9/11 to identify the victims in the terrorist attack that took place in 9/11. The limitations of using biometric method in criminal investigation to solve crimes is that sometimes it can be misleading, and it can be used the wrong way to convict someone that’s innocent. For instance samples can be gathered from hair strand therefore it can easily be used against someone innocent who happen to be at the crime scene but wasn’t involved in crime case. It can also be looked at as a violation to people’s privacy for example, authorities may force to keep certain individuals’ data information. 



Overall, after critically considering both advantages and disadvantages of the new innovation used in criminal investigations, there are more benefits of new innovation compared to the drawbacks. For example, due to the innovation of DNA profiling it helped to save innocent people from wrongly convicted. As mentioned above in the case of Dawn Ashworth and Lynda Mann an innocent man was framed with the help of DNA profiling he was proven innocent which saved the UK police from convicting the wrong people. As well as looking at the statistics it shows that due to CCTV cameras numerous of crime has been solved and 13% of crime has been reduced compared to places without CCTV cameras.
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