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░ 1. Introduction 

Crime mapping technology has transformed modern policing by enabling a shift from reactive approaches to 

proactive, data-driven strategies (Syed, & Albalawi, 2024). By analyzing spatial and temporal crime patterns 

through Geographic Information Systems (GIS), predictive analytics, and real-time reporting tools, law 

enforcement agencies can identify crime hotspots, optimize patrol routes, improve response times, and allocate 

limited resources more efficiently (Kim et al., 2023). These capabilities support evidence-based policing by 

grounding operational decisions in empirical data rather than intuition, thereby enhancing patrol efficiency, 

situational awareness, and public safety (Whitnall, 2021). Globally, crime mapping technologies are widely 

adopted in countries such as the United States, the United Kingdom, Canada, and Australia, where platforms like 

CompStat, police crime maps, and predictive policing systems are used to guide strategic deployment and 

promote transparency and community engagement (Mugari & Obioha, 2021). In the Philippines, the Philippine 

National Police (PNP) employ various digital systems, including E-Watch, the Crime Incident Recording and 

Analysis System (CIRAS), the E-Blotter System, GIS platforms, and citizen-reporting applications, to support 

crime analysis, hotspot identification, and patrol operations. Despite these advancements, empirical research 

examining the positive operational impacts of crime mapping on patrol efficiency and hotspot identification 

within the PNP remains limited, particularly from the perspectives and lived experiences of frontline officers and 

police planners (Fisher et al., 2025). Addressing this gap, the present study adopts an Appreciative Inquiry 

AB STRAC T  

Crime mapping technology has become an essential tool in modern policing, enabling law enforcement agencies to enhance patrol efficiency and 

accurately identify crime hotspots through data-driven strategies. This study explores the positive impact of crime mapping technology on patrol 

operations among 6 police officers in Misamis Occidental, emphasizing successful practices and strengths rather than challenges. Employing a 

qualitative research design guided by Appreciative Inquiry, the research focused on the lived experiences and positive perceptions of police officers 

who actively utilize crime mapping tools in their daily operations. Participants were purposively selected, and data were gathered through in-depth 

interviews to capture meaningful narratives regarding the effective use of crime mapping technology. Data analysis followed the Appreciative 

Inquiry 4D cycle—Discovery, Dream, Design, and Destiny—allowing the study to identify existing strengths, envision future possibilities, 

co-create strategies, and sustain positive practices. Several key themes emerged from the analysis, including data-driven patrol deployment, 

enhanced situational awareness, real-time response capabilities, capacity building through training, system integration, and strengthened community 

engagement. These findings highlight how crime mapping technology supports proactive policing, improves operational decision-making, and 

fosters transparency and collaboration with the community. The study concludes that crime mapping technology significantly contributes to more 

efficient patrol operations and effective crime hotspot identification when supported by continuous training, reliable data management, and 

organizational commitment. It is therefore recommended that law enforcement agencies institutionalize best practices, strengthen technological 

capacity, and promote a strengths-based culture to sustain and maximize the positive impacts of crime mapping in policing. 
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framework to explore the strengths, best practices, and success experiences associated with the use of crime 

mapping technologies in the PNP. Anchored in the Technology Acceptance Model and Routine Activity Theory, 

the study examines how perceived usefulness and ease of use influence technology adoption and how data-driven 

patrol deployment enhances capable guardianship by disrupting crime opportunities in high-risk areas (Saleem et 

al., 2022; Alamghir, 2024). By focusing on positive contributions rather than deficits, this research aims to 

provide context-specific insights that can inform policy development, training programs, and technology 

integration, ultimately contributing to more efficient patrol operations, effective crime hotspot identification, and 

sustainable, proactive policing in the Philippine context (Luo et al., 2024; Markwitz, 2024). 

1.1. Study Objective  

This study explored the positive impact of crime mapping technology on patrol efficiency and crime hotspot 

identification. Specifically, this study seeks to answer the following question:  

1) What best practices have law enforcement agencies implemented when integrating crime mapping 

technology into patrol operations?  

2) How can crime mapping technology contribute to a safer and more proactive community-policing approach? 

3)  What strategies can be developed to optimize the use of crime mapping technology in law enforcement 

patrol operations?  

4) What measures can be implemented to sustain the long-term benefits of crime mapping technology in patrol 

operations?  

░ 2. Methods  

This study used a qualitative design guided by the Appreciative Inquiry framework and was conducted in selected 

city and municipal police stations in Misamis Occidental, Northern Mindanao, Philippines. Six police officers 

were purposively selected based on their active use of crime mapping technologies, at least one year of relevant 

experience, and willingness to participate. Data were gathered through in-depth interviews and a focus group 

discussion using open-ended questions to capture participants’ experiences and insights. All sessions were 

audio-recorded, transcribed verbatim, and thematically analyzed. Ethical approval was obtained from Misamis 

University and relevant police authorities. Participation was voluntary, informed consent was secured, and 

confidentiality and anonymity were strictly observed in compliance with the Data Privacy Act of 2012. Data 

analysis followed the four phases of Appreciative Inquiry—Discover, Dream, Design, and Destiny to identify 

successful practices, future aspirations, collaborative strategies, and sustainable actions related to the use of crime 

mapping technologies in patrol operations and crime hotspot identification. 

░ 3. Results and Discussions 

The results and discussion present the insights gathered from six police officers two female and four male whose 

years of service ranged from three to eleven. These participants provided valuable perspectives on the positive 

impact of crime mapping technology in enhancing patrol efficiency and crime hotspot identification. Framed 
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through the Appreciative Inquiry (AI) 4D cycle, the findings highlight how officers experienced the benefits of 

crime mapping in improving deployment strategies, strengthening situational awareness, and enabling proactive 

responses to emerging crime patterns. Applying the AI framework Discovery, Dream, Design, and Destiny the 

study not only captured past successes but also explored envisioned futures, co-created strategies, and 

commitments to sustaining long-term improvements. This integrates participants’ narratives with related 

literature to provide a comprehensive understanding of how crime mapping technology strengthens 

intelligence-led policing and contributes to safer communities. 

In the Discover phase, several best practices emerged regarding the integration of crime mapping technology into 

patrol operations that include Data-Driven Patrol Deployment and Decision-Making, and Capacity Building, 

System Integration, and Data Management, reflecting how law enforcement agencies have already leveraged its 

strengths to enhance efficiency and effectiveness. These practices illustrate how law enforcement agencies have 

successfully institutionalized crime mapping technology, laying a strong foundation for envisioning future 

improvements in patrol efficiency and crime hotspot identification.   

 3.1. Data-Driven Patrol Deployment and Decision-Making 

This theme pertains to the systematic utilization of crime mapping outputs, spatial crime data, and analytical 

reports to support the planning, scheduling, and routing of police patrols, as well as to inform broader operational 

decisions (Modise, 2025). Emerged as one of the best practices in the integration of crime mapping technology 

into patrol operations. The theme revealed that officers and police planners systematically relied on crime hotspot 

maps, temporal crime patterns, and analytical reports to guide patrol area assignments, adjust patrol frequency, 

and allocate resources more effectively.  

Agencies were able to shift from reactive to proactive policing, ensuring that patrols were strategically deployed 

to areas with the highest risk of criminal activity by embedding spatial crime data into routine decision-making 

(Syed, & Albalawi, 2025). This practice not only enhanced patrol efficiency but also strengthened tactical 

responses by enabling officers to anticipate crime trends and intervene before escalation. Consistent with (Howard 

and Wei, 2025), the systematic use of data-driven recommendations reduced redundancy, maximized visibility, 

and ensured that limited resources were directed where they were most needed.  

The theme was strongly reflected in the accounts of the participants, who emphasized how crime mapping 

technology had enhanced their ability to plan and execute patrol operations more strategically. Participant 1 noted 

that visualizing crime patterns on maps enabled officers to identify high-risk areas and emerging trends, which 

facilitated quicker recognition of crime hotspots and more accurate deployment of patrols. Participant 2 reinforced 

this by highlighting that the identification of high-risk areas allowed for more efficient use of mobile and beat 

patrols, resulting in faster and more effective responses, while also supporting real-time adjustments to patrol 

beats and sectors. Similarly, Participant 6 emphasized that crime mapping provided a faster and more precise 

assessment of high-risk areas, enabling personnel to plan patrols and allocate resources efficiently, while also 

assisting in pinpointing incident locations for prompt response.  
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Taken together, these perspectives illustrate how the systematic use of spatial crime data and analytical outputs 

has institutionalized best practices in patrol deployment, ensuring that resources are directed to areas of greatest 

need. The participants’ insights demonstrate that crime mapping technology not only improves situational 

awareness but also strengthens intelligence-led policing by shifting patrol strategies from reactive to proactive, 

thereby enhancing overall patrol efficiency and responsiveness (Ezeji, 2024).   

Thus, the statements of some of the participants said that: 

“By visualizing crime patterns on maps, officers can easily identify high-risk areas and emerging trends. This 

allows officers to quickly identify crime hotspots, assess situations on the ground, and deploy patrols or response 

units faster and with greater accuracy.” (P1)  

“By identifying high-risk areas, officers can deploy mobile and beat patrols more efficiently, resulting in faster 

and more effective responses. The technology also enhances real-time response, enabling adjustments to patrol 

beats and sectors.” (P2) 

 “It allows for faster and more accurate assessment of high-risk areas, enabling personnel to plan patrols and 

allocate resources efficiently. In terms of real-time response, crime mapping assists in identifying the exact 

location of incidents, allowing officers to respond promptly.” (P6)  

The theme illustrates one of the most significant best practices by the Philippine National Police have 

implemented when integrating crime mapping technology into patrol operations. The participants’ accounts 

consistently emphasized that crime mapping outputs such as hotspot maps and temporal crime patterns enabled 

officers to visualize crime trends, identify high-risk areas, and make more informed operational decisions 

(Mahimkar, 2021).  

This best practice shifts policing from reactive responses to evidence-based strategies, ensuring that limited 

resources are directed to areas of greatest need while enhancing patrol efficiency, accuracy, and timeliness (Pozo 

et al., 2024). Within the Appreciative Inquiry framework, these successes represent the Discover phase, capturing 

the strengths already achieved in integrating crime mapping technology and establishing a foundation upon which 

future innovations can be envisioned.   

The Technology Acceptance Model (TAM) by Davis (1989) provides a strong theoretical foundation for 

understanding the theme, as it explains how officers’ perceptions of the usefulness and ease of use of crime 

mapping technology influence its adoption in patrol operations (Syahrial, 2025). Building on this theoretical 

views, the participants’ narratives demonstrate how perceptions of the usefulness and ease of use of crime 

mapping technology directly shaped its adoption as a best practice in patrol deployment and operational 

decision-making. 

The participants’ narratives demonstrated that crime mapping was perceived as highly useful in identifying 

high-risk areas, guiding patrol assignments, and enabling real-time tactical adjustments, while its ease of use was 

evident in the ability to visualize spatial crime patterns and integrate analytical outputs into daily decision-making 

(Oatley, 2021). These perceptions directly align with TAM’s constructs, supporting the conclusion that the 
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systematic use of crime mapping technology in patrol deployment represents not only a technical innovation but 

also a best practice shaped by user acceptance and organizational integration (Syahrial, 2025). 

The theme therefore shows that the integration of crime mapping technology into patrol operations is not merely a 

technical innovation but a strategic best practice. It enables law enforcement agencies to move from reactive 

policing toward proactive, evidence-based strategies. Agencies enhance patrol efficiency, improve 

responsiveness, and foster safer communities by embedding crime mapping into daily patrol decision-making 

(Weisburd et al., 2024). 

 3.2. Capacity Building, System Integration, and Data Management 

The theme highlights the coordinated processes that enable law enforcement personnel to maximize the value of 

crime mapping technologies in support of data-driven patrol deployment and decision-making (Syed & Albalawi, 

2025). Capacity building ensures that officers are trained and skilled in GIS applications and data analysis, 

equipping them to interpret spatial crime data and apply analytical outputs in real-world patrol strategies (Araujo 

& Costa, 2024). System integration highlights the importance of interoperability between crime mapping tools, 

records management systems, and dispatch platforms, allowing seamless data sharing and synchronized 

operations that enhance situational awareness and responsiveness (Charlebois et al., 2024). Data management 

underscores the need for accuracy, reliability, timeliness, and secure handling of crime data, ensuring that patrol 

routes, resource allocation, and tactical decisions are evidence-based and operationally efficient. Together, these 

elements institutionalize the systematic use of crime mapping technology, enabling law enforcement agencies to 

strengthen patrol efficiency, improve decision-making, and enhance public safety outcomes (Springs, 2024). 

The participants’ accounts clearly demonstrate that the effective integration of crime mapping technology into 

patrol operations relies on coordinated practices of capacity building, system integration, and data management 

(Syahrial, 2025). Participant 3 emphasized the importance of face-to-face seminars that provided officers with 

hands-on experience and direct guidance, enabling them to confidently apply crime mapping tools in daily patrol 

operations. Participant 2 expanded on this by noting that training was not limited to in-person sessions but also 

delivered through digital platforms such as Zoom, which made integration smoother and more efficient. 

This participant further highlighted the role of system integration, citing the Philippine National Police’s 

development of the Integrated Crime Management Information System (CMIS), which ensures interoperability 

and enhances the timeliness and accuracy of crime data through continuous system improvements. Participant 1 

reinforced these points by describing a blended approach to training formal seminars, workshops, and peer 

mentoring that addressed challenges in adoption and sustained officer competence. This participant also 

underscored the importance of system integration by explaining how GIS platforms like ArcGIS or QGIS are 

linked to the Crime Incident Recording System (CIRS) and Blotter System, allowing officers to overlay crime 

hotspots with patrol routes for optimized deployment (Araujo & Costa, 2024). Finally, Participant 1 stressed the 

critical role of data management, noting that daily updates from precincts, immediate encoding of validated 

incidents, and proper training in documentation practices are essential to maintaining data accuracy and 

timeliness. Collectively, these narratives highlight that the best practices in integrating crime mapping technology 
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extend beyond the tools themselves; they require continuous training to build officer capacity, interoperable 

systems to streamline operations, and rigorous data management protocols to ensure reliability. Philippine 

National Police strengthen patrol efficiency, enhance situational awareness, and ensure that operational decisions 

are consistently evidence-based by institutionalizing these practices (Atilano-Tang, 2023).   

Thus, the statements of some of the participants said that:  

“Training for these tools was conducted through face-to-face seminars, providing officers with hands-on 

experience and guidance… allowing officers to integrate the technology into daily patrol operations more 

effectively.” P3  

"Training for these tools was conducted through face-to-face seminars as well as digital platforms like Zoom… 

integration into daily operations has become much smoother and more efficient… Under this plan, the PNP 

develops and implements the Integrated Crime Management Information System (CMIS)… Accuracy and 

timeliness of data are ensured through constant system improvements and updates." P2  

"Police personnel are trained to use these tools through a combination of formal seminars, workshops, and 

hands-on sessions… These challenges have been addressed through resource-sharing initiatives, peer mentoring, 

and continuous training programs… Crime mapping integrates well with other tools and systems in law 

enforcement. GIS platforms, such as ArcGIS or QGIS, are often linked to the PNP Crime Incident Recording 

System (CIRS) or the Blotter System, allowing officers to overlay crime hotspots with patrol routes and optimize 

deployment… Ensuring data accuracy and timeliness requires daily updates from precincts, immediate encoding 

of validated incidents into CIRAS, and proper training for all officers on incident documentation." P1  

The theme of highlights the organizational best practices that underpin the effective integration of crime mapping 

technology into patrol operations. Participants’ narratives revealed that the success of crime mapping does not rest 

solely on the availability of technological tools, but on the coordinated processes that ensure officers are trained, 

systems are interoperable, and data is reliable. 

Capacity Building emerged as a critical practice, with officers describing how training was delivered through 

seminars, workshops, and hands-on sessions, often supplemented by digital platforms such as Zoom. These 

initiatives provided personnel with the technical skills to interpret GIS outputs and apply them in daily patrol 

operations. Peer mentoring and continuous training programs further reinforced competence, ensuring that 

officers could adapt to evolving technologies and sustain effective use of crime mapping tools (Stolzenberg, & 

D'Alessio, 2025). This investment in human capital reflects a recognition that technology adoption requires not 

only access but also confidence and skill among end-users.  

System Integration was another key practice, as participants emphasized the importance of linking crime mapping 

platforms with existing law enforcement systems such as the Crime Incident Recording System (CIRS), Blotter 

System, and dispatch platforms (Duraklar, 2025). Integration allowed officers to overlay crime hotspots with 

patrol routes, synchronize data across units, and make real-time adjustments to beats and sectors. The Philippine 

National Police’s development of the Integrated Crime Management Information System (CMIS) was cited as an 



 

   

Mediterranean Journal of Basic and Applied Sciences (MJBAS) 

Volume 10, Issue 1, Pages 148-182, January-March 2026 

ISSN: 2581-5059                                                                                                   

 154 

example of institutional efforts to ensure interoperability, thereby streamlining workflows and enhancing 

situational awareness (Marcovitch & Moffatt, 2024). This practice demonstrates that crime mapping achieves its 

full potential when embedded within a broader technological ecosystem rather than functioning in isolation.   

Data Management was consistently highlighted as essential to the credibility and utility of crime mapping outputs 

(Mahimkar, 2021). Participants noted that daily updates from precincts, immediate encoding of validated 

incidents, and proper training in documentation ensured the accuracy, timeliness, and reliability of crime data. 

Secure handling and system improvements further safeguarded the integrity of information, enabling officers to 

make evidence-based decisions about patrol deployment and resource allocation (Ibekwe, 2025). By 

institutionalizing rigorous data management protocols, agencies ensured that crime mapping was not only 

operationally efficient but also trustworthy as a decision-making tool (Spyropoulos et al., 2023).   

These practices illustrate that the integration of crime mapping technology into patrol operations is a 

multidimensional process (Lima et al., 2024). It requires building officer capacity to use and interpret tools, 

integrating systems to enable seamless data flow and operational coordination, and managing data to maintain 

accuracy and reliability (Ramakrishna et al, 2024). These elements collectively ensure that patrol strategies are 

evidence-based, operationally efficient, and capable of enhancing situational awareness and public safety. Within 

the Appreciative Inquiry framework, these successes represent the Discover phase, capturing the strengths already 

achieved in integrating crime mapping technology and providing a foundation for envisioning future innovations 

such as predictive analytics and advanced interoperability. 

The theme of is best explained through the lens of the Technology Acceptance Model (TAM) by Fred Davis 

(1989). TAM emphasizes that the adoption of technology is shaped by users’ perceptions of its usefulness and 

ease of use (Ishengoma, 2024). In the participants’ narratives, these constructs were clearly reflected: officers 

described how training programs, seminars, and hands-on sessions improved their competence in GIS 

applications, making crime mapping tools easier to use in daily patrol operations.  

They also emphasized the usefulness of system integration, noting that platforms such as the Integrated Crime 

Management Information System (CMIS) and GIS linkages with the Crime Incident Recording System (CIRS) 

allowed for seamless data flow, real-time updates, and optimized patrol deployment. Furthermore, participants 

highlighted the importance of accurate and timely data management, which reinforced their confidence in the 

reliability of crime mapping outputs and strengthened their willingness to rely on these tools for operational 

decisions (Mahimkar, 2021). These insights align directly with TAM’s framework, showing that officers adopt 

and integrate crime mapping technology because they perceive it as both beneficial to patrol efficiency and 

manageable within their workflows.   

The theme demonstrates that the integration of crime mapping technology into patrol operations is most effective 

when supported by the coordinated practices of capacity building, system integration, and data management 

(Maboa & Horne, 2025). The interoperability of crime mapping platforms with records management and dispatch 

systems ensures seamless workflows and real-time adjustments to patrol deployment, while rigorous data 

management protocols safeguard the accuracy, timeliness, and reliability of information used to guide operational 
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decisions (Ahuchogu, 2025).). These practices institutionalize the systematic use of crime mapping, transforming 

patrol deployment from reactive responses to proactive, evidence-based strategies.  

In the Dream phase, the themes of Enhanced Situational Awareness and Real-Time Response and Community 

Engagement and Transparency envision how crime mapping technology can further contribute to building a safer 

and more proactive community-policing approach. Enhanced situational awareness and real-time response 

highlight the potential for law enforcement personnel to anticipate, interpret, and act on emerging incidents with 

greater precision by leveraging timely and comprehensive crime data, thereby strengthening proactive patrol 

strategies and rapid interventions (Syed, & Albalawi, 2025). At the same time, community engagement and 

transparency emphasize how crime mapping can serve as a bridge between police and the public, fostering trust 

through the open sharing of crime trends, hotspot information, and patrol strategies (Modise, 2025). Together, 

these themes articulate a forward-looking vision in which crime mapping not only improves operational 

efficiency but also deepens collaboration with communities, ensuring that policing is both data-driven and 

participatory in its pursuit of public safety.   

3.3. Enhanced Situational Awareness and Real-Time Response  

This theme relates to the capacity of law enforcement personnel to effectively perceive, interpret, and anticipate 

events within their operational environment by utilizing accurate, timely, and comprehensive crime data 

(Stefanidi et al., 2022). This capability enables officers to maintain a heightened understanding of dynamic 

situations, make informed decisions under pressure, and respond proactively to emerging incidents, thereby 

strengthening patrol effectiveness and overall public safety (Renner et al., 2025). 

The theme of underscores how crime mapping technology enables law enforcement personnel to perceive, 

interpret, and anticipate events in their operational environment with greater precision by leveraging accurate, 

timely, and comprehensive crime data (Mahimkar, 2021). Participants highlighted that daily updates, validated 

incident encoding, and integration with systems such as the Crime Incident Recording System (CIRS) and 

dispatch platforms allow officers to maintain a dynamic understanding of crime patterns and adjust patrol routes 

in real time. This heightened situational awareness ensures that patrol deployment is proactive rather than 

reactive, while interoperability across platforms provides a shared operational picture that strengthens 

coordination and tactical decision-making (Griffiths, 2022). Ultimately, the ability to respond swiftly and 

strategically to emerging incidents enhances patrol efficiency, improves deterrence, and fosters public confidence 

in policing as a responsive, evidence-based service (Modise, 2024). 

The participants’ narratives collectively highlight how crime mapping technology has transformed the Philippine 

National Police’s (PNP) capacity to monitor and respond to crime hotspots, emphasizing its dual role in enhancing 

situational awareness and enabling real-time response. Participant 1 underscored that visualizing crime patterns 

on maps allows officers to easily identify high-risk areas and emerging trends, while immediate visualization of 

incident locations supports faster deployment of patrols and response units with greater accuracy. Participant 3 

reinforced this by noting that crime mapping enables more efficient deployment of mobile and beat patrols, as 

adjustments to patrol beats and sectors can be made in real time, resulting in quicker interventions during 
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incidents. Participant 4 expanded the discussion by emphasizing the role of real-time data updates in predictive 

policing strategies and resource allocation, noting that access to location data, historical records, and suspect 

information reduces delays and strengthens operational decision-making. Taken together, these accounts illustrate 

that crime mapping technology not only improves the monitoring of crime hotspots but also institutionalizes 

proactive and evidence-based policing practices. Thereby enhancing public safety and reinforcing community 

trust in policing by integrating timely data with operational workflows, law enforcement agencies can anticipate 

risks, optimize patrol deployment, and respond swiftly to emerging incidents (Braga et al., 2018).  

Thus, the statements of some of the participants said that:  

“Crime mapping technology has significantly improved the PNP’s ability to monitor and respond to crime 

hotspots. By visualizing crime patterns on maps, officers can easily identify high-risk areas and emerging 

trends… In terms of real-time response, these tools enable immediate visualization of incident locations. This 

allows officers to quickly identify crime hotspots, assess situations on the ground, and deploy patrols or response 

units faster and with greater accuracy.” P1  

“Crime mapping has significantly improved the ability to monitor and respond to crime hotspots. By identifying 

high-risk areas, officers can deploy mobile and beat patrols more efficiently, resulting in faster and more effective 

responses. The technology also enhances real-time response, enabling adjustments to patrol beats and sectors, 

which allows for quicker intervention during incidents.” P3  

“Crime mapping technology has enhanced the ability to monitor and respond to crime hotspots. Real-time data 

updates allow for faster identification of high-risk areas, enabling predictive policing strategies and efficient 

resource allocation. It also improves real-time incident response, providing immediate access to location data, 

historical records, and suspect information, which reduces delays and enhances operational decision-making.” 

P4  

The theme of illustrates how crime mapping technology directly contributes to a safer and more proactive 

community-policing approach by enabling law enforcement agencies to anticipate risks, respond swiftly, and 

strengthen public trust. Participants’ narratives consistently emphasized that crime mapping allows officers to 

visualize crime hotspots, identify emerging trends, and maintain a dynamic understanding of their operational 

environment. This heightened situational awareness ensures that patrol strategies are not reactive but proactive, as 

officers can anticipate where crime is most likely to occur and position resources accordingly (Wooditch, 2021).   

Real-time response capabilities further enhance this proactive approach. Officers gain immediate access to 

incident locations, historical records, and suspect information by integrating crime mapping with dispatch systems 

and records management platforms (Jr, 2021). This interoperability reduces delays, supports rapid 

decision-making, and allows for timely adjustments to patrol beats and deployment strategies. Immediate 

visualization of incident locations enables faster and more accurate deployment of patrols, while adjustments to 

patrol sectors improve intervention during incidents (Seevatheean & Cadersaib, 2024). Real-time data updates 

further support predictive policing strategies and efficient resource allocation, ensuring that responses are both 

swift and strategically targeted. 
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From a community-policing perspective, these capabilities translate into greater safety and stronger public 

confidence. When officers can respond quickly and effectively to emerging incidents, communities perceive 

policing as responsive and reliable (Blair et al., 2021). Moreover, proactive deployment based on accurate hotspot 

identification demonstrates that law enforcement is not merely reacting to crime but actively working to prevent it 

(Malik et al., 2024). This strengthens the collaborative relationship between police and the public, as communities 

see tangible evidence of data-driven strategies designed to protect them.   

The Technology Acceptance Model (TAM) explains how users adopt and effectively utilize technology based on 

two key perceptions: perceived usefulness and perceived ease of use (Tao et al, 2022). This directly supports the 

theme, as participants emphasized that crime mapping technology improves their ability to monitor hotspots, 

visualize incident locations, and deploy patrols more efficiently (Ahmad et al., 2024). Officers perceive crime 

mapping as useful because it enhances operational decision-making, enables predictive policing strategies, and 

allows for faster, more accurate responses to emerging incidents. At the same time, training programs, system 

integration, and user-friendly GIS platforms increase the ease of use, making it possible for officers to quickly 

access real-time data and apply it in daily patrol operations (Quamar et al., 2023). These perceptions drive 

acceptance and reliance on crime mapping tools, ensuring that situational awareness is heightened and responses 

are strategically targeted. 

The theme indicate that crime mapping technology significantly strengthens law enforcement’s ability to monitor 

crime hotspots, anticipate risks, and respond swiftly to emerging incidents (Stolzenberg, & D'Alessio, 2024). This 

has important implications for the study, as it demonstrates that the integration of crime mapping into patrol 

operations transforms policing from a reactive model into a proactive, intelligence-led approach (Khalfa & 

Hardyns, 2023). By enhancing situational awareness, officers are better equipped to interpret crime trends and 

allocate resources strategically, which improves patrol efficiency and reduces response times. The capacity for 

real-time response further ensures that interventions are timely, accurate, and evidence-based, thereby increasing 

deterrence and reinforcing public trust in police services (Marasambessy, 2023). For community policing, these 

findings imply that crime mapping technology not only improves operational effectiveness but also contributes to 

building safer communities by fostering transparency, accountability, and confidence in law enforcement. Thus, 

the study underscores that adopting crime mapping tools is not merely a technological upgrade but a strategic 

practice that supports proactive policing and strengthens the partnership between law enforcement and the 

community (Afzal & Panagiotopoulos, 2020).   

3.4. Community Engagement and Transparency 

The theme can be understood as the active participation of citizens in public safety initiatives, facilitated through 

open access to crime-related information and clear, consistent communication between law enforcement and the 

public (McMaughan et al., 2021). This theme highlights how the visualization and sharing of crime data foster 

stronger collaboration between police and communities. Law enforcement agencies not only enhance 

accountability but also empower citizens to take part in co-producing safety by making crime trends, hotspot 

locations, and patrol strategies visible and understandable. Transparency in data use builds trust, while 
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engagement ensures that policing strategies are responsive to community concerns and expectations (Irvita & 

Asriani, 2025). Together, these practices reinforce the principles of proactive community policing, where 

technology serves as both a tool for operational efficiency and a bridge for strengthening relationships between 

law enforcement and the public. 

The narratives of the participants collectively highlight how crime mapping technology serves as a catalyst for 

community engagement and transparency, strengthening collaboration between law enforcement and citizens. 

Police officers can openly share information about crime hotspots and emerging trends, fostering public 

awareness and vigilance by visualizing crime data through tools such as heat maps and pin maps (Ahmad et al., 

2024). This transparency not only educates residents about risks in their environment but also empowers them to 

participate proactively in crime prevention initiatives (Sapkota, 2024). Beyond visualization, crime mapping is 

integrated into awareness lectures, symposiums, and community meetings, where citizens are encouraged to 

report suspicious activities and contribute to local safety programs (Polko, 2022). Such practices build trust and 

accountability, as communities see policing strategies grounded in evidence and openly communicated. 

Moreover, the accessibility of crime mapping data enhances police-community relations by helping residents 

understand crime patterns and recognize their role in co-producing safety (Maswod, 2021). Taken together, these 

insights demonstrate that crime mapping technology extends beyond operational efficiency; it becomes a bridge 

for participatory policing, where transparency fosters trust and engagement transforms communities into active 

partners in maintaining public safety.   

Thus, the statements of some of the participants said that:  

“The technology also strengthens collaboration with community members through improved transparency and 

information sharing. Using crime maps, such as heat maps and pin maps, officers can show citizens where crimes 

are occurring in real-time or over specific periods. This fosters public awareness, encourages community 

vigilance, and promotes proactive participation in crime prevention initiatives.” P1  

“The technology has strengthened community collaboration by fostering transparency and trust. Through 

awareness lectures, symposiums, and community meetings, residents are educated about crime trends and 

encouraged to participate in reporting suspicious activities and crime prevention programs.” P4  

“The technology also enhances community collaboration, improving police-community relations by helping 

residents understand crime patterns and engage proactively in local safety initiatives. Crime mapping data is 

used to increase public safety awareness, such as identifying areas of concern in the community and informing 

residents about potential risks.” P6  

The theme demonstrates how crime mapping technology extends beyond operational efficiency to become a vital 

tool for strengthening police-community relations and fostering proactive safety initiatives. The Philippine 

National Police can clearly communicate crime patterns, hotspot locations, and emerging trends to the public by 

providing open access to crime-related information through visual tools such as heat maps and pin maps (Ahmad 

et al., 2024). This transparency builds trust and accountability, as citizens see that policing strategies are grounded 
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in evidence and openly shared rather than concealed. It also enhances public awareness, enabling residents to 

better understand risks in their environment and encouraging vigilance in reporting suspicious activities.   

Crime mapping further supports structured engagement mechanisms such as awareness lectures, symposiums, 

and community meetings, where data is presented in accessible formats to educate citizens about crime dynamics 

(Modise, 2025). These initiatives empower communities to participate actively in crime prevention programs, 

reinforcing the principle of co-production of safety. When residents are informed and involved, they become 

capable guardians in their neighborhoods, complementing police efforts and contributing to deterrence. This 

collaborative approach aligns with the proactive vision of community policing, where safety is achieved not solely 

through enforcement but through shared responsibility between law enforcement and the public (Imam, 2022).   

From a broader perspective, crime mapping technology institutionalizes transparency and engagement as part of 

policing practice (Awoyemi et al., 2025). It transforms crime data into a platform for dialogue, collaboration, and 

trust-building, ensuring that communities are not passive recipients of protection but active partners in shaping 

safety strategies. This participatory model enhances legitimacy, strengthens police-community relations, and 

creates safer environments by combining technological innovation with collective action. 

Thus, crime mapping technology contributes to a safer and more proactive community-policing approach by 

fostering transparency in crime data, encouraging citizen participation, and building trust between law 

enforcement and the public (Simegnew, 2025). Through these mechanisms, it empowers communities to engage 

in proactive safety measures, reinforces accountability in policing, and ensures that public safety is achieved 

through both evidence-based strategies and collaborative partnerships (Modise, 2023).   

Routine Activity Theory (RAT) explains that crime occurs when three elements converge in time and space: a 

motivated offender, a suitable target, and the absence of capable guardians (Vakhitova, 2025). Within this 

framework, crime mapping technology strengthens the role of capable guardianship by empowering both police 

and community members with timely and transparent information about crime patterns. The Philippine National 

Police enhance public awareness and vigilance, enabling citizens to act as proactive guardians in their 

neighborhoods by openly sharing hotspot maps, incident trends, and risk areas (Nanes et al., 2023). 

This engagement reduces opportunities for crime by increasing guardianship presence and collective 

responsibility (Zahnow, 2024).  turn, police benefit from stronger community partnerships, as crime mapping 

fosters dialogue and cooperation, ensuring that patrol strategies are responsive to local concerns. Thus, crime 

mapping technology contributes to a safer and more proactive community-policing approach by operationalizing 

Routine Activity Theory Transparency in crime data builds trust and accountability (Ifeanyichukwu et al., 2025), 

encouraging residents to collaborate with police through reporting suspicious activities, participating in 

community watch programs, and engaging in safety initiatives: it strengthens guardianship through transparency, 

mobilizes community participation, and reduces crime opportunities by aligning police and citizen efforts in 

co-producing safety.   

This implies that crime mapping technology contributes to a safer and more proactive community-policing 

approach by institutionalizing trust, accountability, and citizen participation in public safety (Awoyemi, et al., 
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2025). The Philippine National Police transparency that strengthens police legitimacy and encourages residents to 

become active partners in crime prevention by making crime data openly accessible through maps, lectures, and 

community forums. This engagement transforms citizens into capable guardians, complementing police efforts 

and reducing opportunities for crime through vigilance and collective responsibility (Sapkota, 2024). The 

implication for the study is that crime mapping is not only a technical innovation but also a social mechanism that 

bridges law enforcement and the community, ensuring that policing strategies are co-produced, evidence-based, 

and responsive to local concerns. Hence, the integration of transparency and engagement into crime mapping 

practices enhances community trust, empowers citizens, and reinforces the proactive vision of community 

policing (Awoyemi et al., 2025).   

In the Design phase of this Appreciative Inquiry, the focus shifts toward translating the envisioned possibilities 

into practical strategies and structures that can sustain the desired change. Within this study, two key themes 

emerged: Strengthen Training and Technical Skills and Improve Data Accuracy, Real-Time Updates, and 

Supportive Policies. These themes reflect the operational foundations necessary to maximize the potential of 

crime mapping technology in advancing a safer and more proactive community-policing approach.   

Strengthening training and technical skills underscores the importance of equipping law enforcement personnel 

with the competencies required to effectively utilize crime mapping tools (Haley & Burrell, 2025). Continuous 

capacity-building ensures that officers not only understand the technical aspects of geographic information 

systems (GIS) and data visualization but also develop the analytical skills to interpret crime trends and translate 

them into actionable patrol strategies.   

Meanwhile, improving data accuracy, real-time updates, and supportive policies highlights the structural and 

institutional conditions that enable crime mapping to function reliably. Accurate and timely data entry, integration 

across systems, and clear policy frameworks ensure that crime maps reflect the realities on the ground and can be 

trusted as a basis for decision-making (Spyropoulos et al., 2023). Supportive policies also institutionalize 

accountability and sustainability, embedding crime mapping practices into routine policing operations.   

Together, these themes emphasize that the effective design of crime mapping technology requires both human 

capacity development and systemic reliability. Philippine National Police can institutionalize proactive, 

evidence-based policing practices that foster community trust and enhance public safety by investing in training 

and ensuring robust data management supported by clear policies (Blair et al., 2021). 

3.5. Strengthen Training and Technical Skills  

The theme of emphasizes the critical role of capacity-building in ensuring that crime mapping technology is 

effectively utilized within law enforcement operations. Equipping officers with the necessary competencies to 

operate and interpret geographic information systems (GIS) and crime mapping platforms is essential for 

transforming raw data into actionable insights ((Maboa & Horne, 2025)). Training initiatives not only enhance 

technical proficiency but also develop analytical skills that allow personnel to identify crime trends, anticipate 

risks, and optimize patrol deployment through evidence-based decision-making. Philippine National Police can 
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bridge gaps in technological literacy, reduce reliance on intuition, and foster confidence in data-driven strategies 

by institutionalizing continuous learning and technical support. This theme underscores that the success of crime 

mapping technology depends not merely on its availability but on the ability of officers to harness its full 

potential, ensuring that proactive community-policing approaches are grounded in both technological innovation 

and human expertise (Ezeji, 2024).   

The narratives of the participants reveal that training and technical skill development are indispensable for the 

effective adoption of crime mapping technology in law enforcement. Participant 1 emphasized that police 

personnel are trained through a combination of formal seminars, workshops, and hands-on sessions, which 

provide both theoretical knowledge and practical experience. However, challenges such as limited technical 

expertise among officers and insufficient equipment or infrastructure were encountered. These were addressed 

through resource-sharing initiatives, peer mentoring, and continuous training programs designed to enhance 

technical capabilities.   

Similarly, Participant 2 highlighted that training was conducted through both face-to-face seminars and digital 

platforms like Zoom. Officers initially struggled to familiarize themselves with the technology and operate it 

effectively. Yet, with consistent use and regular exposure, integration into daily operations became smoother and 

more efficient, underscoring the importance of sustained practice and adaptation.   

Expanding on these insights, Participant 4 noted that training typically involves workshops, online courses, and 

on-the-job mentoring, with hands-on experience being essential for effectiveness. Challenges such as data 

integration issues, software glitches, and resistance to change were identified, but these were mitigated through 

ongoing support, system customization, and continuous practice.  

Taken together, these accounts demonstrate that while crime mapping technology offers significant potential, its 

success depends heavily on capacity-building and technical support. The participants collectively highlight that 

training must be multifaceted by combining theoretical instruction, practical application, and continuous 

mentoring to ensure officers are confident and competent in using the tools (Darden & Pesina, 2025). Moreover, 

addressing challenges through resource-sharing, system improvements, and sustained exposure ensures that crime 

mapping is not only adopted but fully integrated into routine policing. 

It underscores that strengthening training and technical skills is a foundational requirement for maximizing the 

benefits of crime mapping technology. The Philippine National Police can ensure that crime mapping enhances 

situational awareness, optimizes patrol operations, and contributes to a safer, more proactive community-policing 

approach by investing in officer competencies and providing ongoing support (Simegnew, 2025).  

Thus, the statements of some of the participants said that:  

"Police personnel are trained to use these tools through a combination of formal seminars, workshops, and 

hands-on sessions, which provide both theoretical knowledge and practical experience. However, some 

challenges have been encountered during implementation, such as limited technical expertise among officers and 

insufficient equipment and technical infrastructure. These challenges have been addressed through 
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resource-sharing initiatives, peer mentoring, and continuous training programs to enhance technical 

capabilities." P1  

"Training for these tools was conducted through face-to-face seminars as well as digital platforms like Zoom. 

Initially, officers faced challenges in familiarizing themselves with the technologies and learning to operate them 

effectively. However, with consistent use and regular exposure, integration into daily operations has become 

much smoother and more efficient." P2  

"Training for crime mapping tools typically involves workshops, face-to-face or online courses, and on-the-job 

mentoring. Hands-on experience is essential for effectiveness. Challenges such as data integration issues, 

software glitches, and resistance to change are common but can be overcome through ongoing support, system 

customization, and continuous practice." P4  

The theme directly addresses the human capacity dimension of optimizing crime mapping technology in patrol 

operations. While the availability of advanced tools such as GIS platforms, heat maps, and real-time data systems 

is essential, their effectiveness ultimately depends on the ability of law enforcement personnel to operate, 

interpret, and apply them in daily practice.   

Participants highlighted that officers are trained through seminars, workshops, online platforms, and hands-on 

mentoring. These approaches provide both theoretical knowledge and practical experience, ensuring that 

personnel understand not only how to use the technology but also how to translate data into actionable patrol 

strategies (Syahrial, 2025). Continuous training programs are therefore a critical strategy, as they build 

confidence, reduce reliance on intuition, and foster evidence-based decision-making.   

Challenges such as limited technical expertise, insufficient equipment, data integration issues, and resistance to 

change were consistently noted; however, these barriers can be addressed through targeted strategies (Omowole, 

20204). Peer mentoring and resource-sharing initiatives enable experienced officers to support colleagues with 

less technical proficiency, while system customization and ongoing technical support help minimize frustrations 

caused by software glitches and integration problems. Moreover, consistent exposure and regular practice allow 

officers to gradually build confidence and familiarity with crime mapping tools, ensuring smoother integration 

into routine patrol operations and ultimately enhancing the effectiveness of evidence-based policing (Awoyemi, 

2025).   

Strengthening technical skills ensures that crime mapping outputs are not merely viewed as static data but are 

actively interpreted to guide patrol deployment. Officers trained in analytical techniques can identify crime 

hotspots, anticipate risks, and allocate resources strategically (Ramakrishnan et al., 2024). This enhances 

situational awareness, reduces response times, and ensures that patrol operations are proactive rather than 

reactive.   

For long-term optimization, training must be institutionalized as part of organizational policy. Strategies such as 

mandatory refresher courses, integration of crime mapping into police academies, and partnerships with academic 

institutions or technology providers can sustain skill development (Pepper, et al., 2025). Embedding training into 

https://www.tandfonline.com/author/Pepper%2C+Ian
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policy frameworks ensures that technical proficiency is not dependent on individual initiative but becomes a 

systemic requirement for effective policing.   

Thus, strengthening training and technical skills is a foundational strategy for optimizing the use of crime 

mapping technology in law enforcement patrol operations (Stolzenberg, & D’Alessio, 2025). The Philippine 

National Police can ensure that patrol strategies are guided by accurate, evidence-based insights by equipping 

officers with the competencies to operate and interpret crime mapping tools, addressing implementation 

challenges through mentoring and support, and institutionalizing continuous capacity-building. Finally, this 

theme underscores that technology alone cannot transform policing; it is the combination of human expertise and 

technological innovation that enables proactive, efficient, and community-responsive patrol operations.   

The Technology Acceptance Model (TAM) provides a useful view for analyzing how training and technical skill 

development influence the adoption and effective use of crime mapping technology in law enforcement patrol 

operations (Halford et al., 2025). TAM posits that two primary factors perceived usefulness and perceived ease of 

use to determine whether individuals accept and integrate new technologies into their work practices (Ibrahim & 

Shiring, 2022). 

The theme directly enhances both dimensions in the context of crime mapping. Training programs, whether 

through seminars, workshops, or hands-on mentoring, improve officers’ confidence and competence in operating 

GIS platforms and interpreting crime data (Guerette et al., 2020). This increases the perceived ease of use, as 

officers become more familiar with the technology and less intimidated by its complexity. At the same time, 

training highlights the practical benefits of crime mapping such as identifying hotspots, optimizing patrol routes, 

and improving response times which reinforces the perceived usefulness of the technology in achieving 

operational efficiency and proactive policing (Kim, et al., 2023).  

The narratives from participants illustrate this dynamic. Officers initially faced challenges such as limited 

technical expertise, resistance to change, and data integration issues (Najari et al., 2025). However, through 

continuous exposure, peer mentoring, and ongoing support, they gradually recognized the value of crime mapping 

tools in daily operations. This progression reflects TAM’s assertion that acceptance grows when users experience 

both the utility and usability of a system.   

Moreover, TAM underscores the importance of organizational strategies that institutionalize training and 

technical support (Segbenu et al., 2024). Philippine National Police ensure that officers not only adopt crime 

mapping technology but also sustain its use over time by embedding continuous learning into policy frameworks 

(Dugayon et al., 2025). This institutionalization transforms crime mapping from a novel tool into a routine 

practice, thereby optimizing patrol operations and reinforcing proactive community-policing approaches.   

The theme implies that optimizing the use of crime mapping technology in law enforcement patrol operations 

requires sustained investment in human capacity development (Ramakrishnan et al., 2024). While advanced tools 

provide the technical foundation for proactive policing, their effectiveness depends on officers’ ability to operate, 

interpret, and apply crime mapping outputs in real-world contexts (Syed, & Albalawi, 2025). This means that 
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strategies must prioritize continuous training programs, hands-on workshops, and peer mentoring to build both 

technical proficiency and analytical skills. Philippine National Police can overcome barriers such as limited 

expertise, resistance to change, and integration challenges by institutionalizing training as a core organizational 

practice (Mendoza, 2021). Ultimately, the implication for the study is that crime mapping technology will only 

achieve its full potential when paired with a workforce that is confident, competent, and capable of translating 

data into evidence-based patrol strategies. Strengthening training and technical skills therefore emerges as a 

foundational strategy for ensuring that crime mapping contributes to more efficient, proactive, and 

community-responsive policing (Haley & Burrell, 2025). 

 3.6. Improve Data Accuracy, Real-Time Updates, and Supportive Policies 

The theme underscores the critical importance of ensuring that law enforcement patrol operations are guided by 

reliable, timely, and well-governed information (Alonge et al, 2021). Crime mapping technology can only be 

effective if the data it relies upon is accurate, consistently updated, and supported by institutional frameworks that 

promote accountability and sustainability (Mahimkar, 2021). Inaccurate or outdated data risks misinforming 

patrol strategies, potentially leading to inefficient resource allocation or diminished public trust.  

The Philippine National Police law enforcement agencies can ensure that crime maps reflect the realities on the 

ground and provide a trustworthy foundation for evidence-based decision-making by prioritizing robust data 

collection processes, integrating real-time updates, and establishing supportive policies (Blair et al., 2021), 

Moreover, supportive policies institutionalize these practices, embedding data accuracy and transparency into 

routine policing operations. This theme highlights that technological innovation alone is insufficient; its success 

depends on the reliability of the information it processes and the governance structures that sustain its use 

(Awoyemi et al., 2025) 

The narratives of the participant collectively highlight that the effectiveness of crime mapping technology in law 

enforcement patrol operations is contingent upon the accuracy, timeliness, and governance of data systems.  

Participant 1 emphasized the need to integrate real-time data reporting to overcome delays caused by manual 

updates. Crime maps can be automatically updated during patrols by adopting GPS-enabled mobile applications, 

body cameras, and live feeds from CCTV or community reporting apps (Haines et al., 2021). This integration 

enhances operational responsiveness, allowing officers to react swiftly to emerging incidents and ensuring that 

patrol strategies are guided by the most current information available.  

Participant 3 reinforced this point by stressing the importance of continuous training for personnel to ensure 

accurate and timely uploading of reported crimes into the system. The participant also highlighted the necessity of 

a robust and secure database, one that is resistant to hacking or system failures, to maintain reliability and trust in 

crime mapping outputs. This reflects the broader need for supportive policies that institutionalize data integrity 

and safeguard technological infrastructure against vulnerabilities.  Participant 6 expanded the discussion by 

recommending the use of high-resolution GIS tools and emphasizing collaboration with community partners. 

Real-time data collection combined with community engagement ensures that crime maps are not only accurate 
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but also reflective of local realities. This collaborative approach strengthens proactive responses and enhances 

transparency, fostering trust between law enforcement and the public (Braga et al, 2018). 

Taken together, these narratives illustrate that improving data accuracy, ensuring real-time updates, and 

establishing supportive policies are essential strategies for optimizing crime mapping technology. Real-time 

integration enhances responsiveness, secure and reliable databases safeguard system credibility, and collaboration 

with community partners ensures inclusivity and transparency (Mahmood et al., 2024). These elements 

collectively reinforce the proactive vision of community policing, where patrol operations are guided by 

trustworthy information and supported by institutional frameworks that sustain long-term effectiveness.   

Thus, the statements of some of the participants said that:  

"To further improve effectiveness, it is recommended to integrate real-time data reporting. Currently, crime data 

is often delayed or manually updated. Integrating GPS-enabled mobile apps, body cameras, and live feeds from 

CCTV or community reporting apps can allow the crime map to update automatically during patrols, enhancing 

operational responsiveness." P1  

"To make crime mapping technology more effective, continuous training for personnel is recommended. Ensuring 

accurate and up-to-date data requires timely uploading of all reported crimes into the system. Additional 

improvements include a robust, secure, and unhackable database to maintain system reliability." P3  

"To assess and improve effectiveness over time, high-resolution tools such as GIS should be utilized, with a focus 

on real-time data collection and collaboration with community partners. This approach ensures more accurate 

crime mapping, proactive response, and enhanced engagement with the community." P6  

The theme highlights the foundational role of reliable information and institutional governance in optimizing 

crime mapping technology for patrol operations. While advanced tools such as GIS platforms, GPS-enabled 

devices, and mobile applications provide the technical infrastructure, their effectiveness depends on the quality, 

timeliness, and credibility of the data they process (Ahmad et al, 2024).  Accurate crime data is essential for 

ensuring that patrol operations are evidence-based and responsive to actual conditions (Maboa et al., 2024). 

Inaccuracies or delays in reporting can mislead officers, resulting in inefficient resource allocation or overlooked 

hotspots. Strategies to strengthen accuracy include standardized data entry protocols, mandatory training for 

personnel on reporting procedures, and integration of multiple data sources (police reports, CCTV feeds, 

community reporting apps) to minimize gaps and inconsistencies (Dimitrios, 2024).   

Timeliness of information is equally critical. Crime mapping systems that rely on delayed or manually updated 

data limit the ability of patrol units to respond proactively (Mahimkar, 2021). Integrating real-time reporting 

mechanisms such as GPS-enabled mobile apps, body cameras, and live CCTV feeds ensures that crime maps are 

continuously updated during patrols. This enhances situational awareness, allowing officers to adjust deployment 

strategies dynamically and respond to emerging incidents with greater efficiency.  Beyond technical 

improvements, supportive policies are necessary to institutionalize best practices and sustain system reliability. 

Policies that mandate timely data uploads, secure database management, and accountability mechanisms ensure 
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that crime mapping technology remains trustworthy and resilient against misuse or technical vulnerabilities (Dutta 

et al., 2025). Moreover, policies that encourage collaboration with community partners strengthen transparency 

and inclusivity, embedding crime mapping within a broader framework of community policing. 

Philippine National Police can transform crime mapping from a static tool into a dynamic decision-support system 

by improving data accuracy, integrating real-time updates, and enacting supportive policies ((Araujo & Costa, 

2024). Accurate and timely maps enable officers to identify hotspots, anticipate risks, and allocate patrol 

resources strategically. Supportive policies ensure that these practices are not ad hoc but embedded into 

organizational routines, thereby optimizing patrol operations and reinforcing proactive policing (Dewinter et al., 

2024). The analysis shows it is a critical theme for developing strategies to optimize crime mapping technology. 

Reliable and timely data ensures that patrol operations are guided by trustworthy information, while supportive 

policies institutionalize accountability and sustainability (Maboa & Horne, 2025). Together, these elements 

enable law enforcement agencies to maximize the potential of crime mapping, enhancing operational efficiency, 

strengthening community trust, and advancing the vision of proactive, evidence-based policing.   

The theme aligns with Routine Activity Theory (RAT), which emphasizes that crime occurs when a motivated 

offender, a suitable target, and the absence of a capable guardian converge; by ensuring that patrol operations are 

guided by reliable, timely, and well-governed information, crime mapping technology strengthens the role of 

police as capable guardians who can proactively disrupt potential offender-target convergence (Vakhitova, 2025). 

Accurate data allows officers to identify crime hotspots and allocate resources strategically, while real-time 

updates from GPS-enabled devices, CCTV feeds, and community reporting apps enhance situational awareness 

and responsiveness to emerging incidents (Robertas et al., 2023).  

Supportive policies institutionalize these practices by mandating timely data uploads, securing databases, and 

fostering collaboration with community partners, thereby embedding accountability and sustainability into 

policing routines. Together, these elements demonstrate that optimizing crime mapping technology requires not 

only technical innovation but also robust data governance and institutional support, enabling law enforcement to 

maximize patrol efficiency, reduce opportunities for crime, and reinforce proactive community policing 

(Awoyemi et al., 2025). 

The theme implies that strategies to optimize the use of crime mapping technology in law enforcement patrol 

operations must prioritize the reliability, timeliness, and governance of crime data (Syed & Albalawi, 2024). 

Accurate and continuously updated information ensures that patrol deployment is evidence-based, allowing 

officers to identify hotspots, anticipate risks, and respond proactively to emerging incidents (Welsh & Sebire, 

2025). Real-time integration of GPS-enabled devices, CCTV feeds, and community reporting platforms enhances 

situational awareness, transforming crime mapping into a dynamic tool for operational responsiveness rather than 

a static record of past events. Supportive policies institutionalize these practices by mandating standardized 

reporting protocols, securing databases against vulnerabilities, and embedding accountability mechanisms that 

sustain long-term effectiveness (Edwards, 2024). The implication for the study is that crime mapping technology 

will only achieve its full potential when paired with robust data management systems and clear institutional 
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frameworks, enabling law enforcement agencies to maximize patrol efficiency, strengthen public trust, and 

reinforce proactive community-policing approaches.   

In the Destiny Phase, the focus shifts toward sustaining and institutionalizing the gains achieved through crime 

mapping technology by embedding them into long-term strategies and collaborative practices. The emerging 

themes of Ensuring Continuous Funding, Maintenance, and Technological Upgrades and Fostering Inter-Agency 

Partnerships and Community Collaboration highlight the importance of building resilience and sustainability into 

law enforcement operations (Harakan et al., 2025). Continuous funding and regular system maintenance 

guarantee that crime mapping tools remain reliable, secure, and responsive to evolving technological demands, 

while strategic upgrades ensure adaptability to future challenges (Stolzenberg & D'Alessio 2025). At the same 

time, fostering partnerships across agencies and strengthening collaboration with communities expands the reach 

and inclusivity of crime mapping, enabling shared responsibility, transparency, and collective problem-solving 

(Buçpapaj, 2024). Together, these themes emphasize that the destiny of crime mapping technology lies not only in 

its technical innovation but also in its sustained support and collaborative integration, ensuring that patrol 

operations remain proactive, efficient, and community-centered well into the future.   

 3.7. Ensure Continuous Funding, Maintenance, and Technological Upgrades 

The theme underscores the critical importance of sustainability in the long-term use of crime mapping technology 

within law enforcement patrol operations. As (Dahuri et al. 2025) emphasize, the effectiveness of technological 

systems depends not only on their initial implementation but also on the consistent allocation of financial 

resources, institutional support, and technical improvements that guarantee reliability and resilience over time. 

Without adequate funding, systems risk becoming outdated, under-maintained, or vulnerable to breakdowns, 

which can compromise patrol efficiency and public trust. Regular maintenance ensures that software and 

hardware remain functional, secure, and responsive to operational demands, while technological upgrades allow 

agencies to adapt to evolving challenges such as cyber threats, data integration needs (Ajayi et al., 2025), and 

emerging innovations in geospatial analysis. The Philippine National Police can safeguard the continuity of crime 

mapping systems, ensuring that patrol operations remain proactive, evidence-based, and technologically adaptive 

by embedding these practices into organizational policy (Duraklar, 2025). This theme highlights that 

sustainability is not a peripheral concern but a central strategy for optimizing crime mapping technology, 

reinforcing its role as a reliable tool for enhancing situational awareness, resource allocation, and community 

safety.   

The narratives of the participants collectively emphasize that the long-term success of crime mapping technology 

in law enforcement patrol operations depends on sustained investment, regular system upkeep, and continuous 

technological advancement.  Participant 1 highlighted that the Philippine National Police (PNP) ensure system 

reliability through regular maintenance practices, including software updates for GIS platforms, database 

management to preserve data accuracy, and routine hardware checks to maintain functionality. Importantly, 

continuous funding can be secured by institutionalizing crime mapping within strategic PNP plans, positioning it 

as indispensable for intelligence-led policing, resource optimization, and community safety. This approach 
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embeds crime mapping into organizational priorities, ensuring that financial support is not ad hoc but 

systematically allocated.   

Participant 3 reinforced the importance of continuous maintenance through ongoing trainings and seminars, 

which keep personnel proficient in using the technology and prevent skill gaps from undermining system 

effectiveness. For long-term funding, this participant stressed the need to demonstrate the system’s effectiveness 

to decision-makers, particularly legislators in Congress, thereby justifying budget requests. This underscores the 

role of evidence-based advocacy in securing institutional support and ensuring that crime mapping remains a 

funded priority.   

Participant 4 expanded the discussion by noting that maintenance and upgrades also involve evaluating emerging 

tools and collaborating with IT vendors and industry experts to keep the system technologically current. Securing 

continuous funding, according to this participant, requires a multi-pronged approach: demonstrating 

effectiveness, applying for grants, and building partnerships with national agencies and local government units 

(LGUs) (Gupte & Aslam, 2022). This highlights the importance of external collaboration and diversified funding 

sources to sustain crime mapping initiatives.   

Taken together, these narratives illustrate that continuous funding, maintenance, and technological upgrades are 

interdependent strategies. Regular system upkeep ensures operational reliability, ongoing training sustains 

personnel proficiency, and technological evaluations keep the system adaptive to new challenges (Ozpinar & 

Soofastaei, 2025). Meanwhile, securing funding requires institutionalization within strategic plans, 

evidence-based advocacy to policymakers, and partnerships with external stakeholders (Dopp et al., 2021). This 

comprehensive approach ensures that crime mapping technology is not only maintained but also evolves as a 

resilient, future-ready tool for optimizing patrol operations and enhancing community safety.   

Thus, the statements of some of the participants said that:  

“The PNP maintains and upgrades crime mapping technology through regular system maintenance, including 

software updates for GIS platforms, database management to ensure data accuracy, and routine hardware checks 

to support system functionality.  

Continuous funding can be secured by institutionalizing crime mapping in strategic PNP plans, positioning it as 

essential for intelligence-led policing, resource optimization, and community safety.” P1  

“Continuous maintenance is achieved through ongoing trainings and seminars, ensuring personnel remain 

proficient in using the technology. Securing long-term funding involves demonstrating the system’s effectiveness 

to decision-makers, such as politicians in Congress, allowing the PNP to request an appropriate budget.” P3  

“The PNP maintains and upgrades the technology through regular software updates, system maintenance, and 

evaluations of emerging tools, often in collaboration with IT vendors and industry experts. Securing continuous 

funding requires demonstrating the system’s effectiveness, applying for grants, and building partnerships with 

both national agencies and local government units (LGUs).” P4  
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The theme highlights that sustaining the long-term benefits of crime mapping technology in patrol operations 

requires consistent financial investment, routine system upkeep, and adaptability to emerging innovations. 

Continuous funding can be secured by institutionalizing crime mapping within strategic policing plans, 

demonstrating its effectiveness to policymakers, and diversifying resources through grants and partnerships with 

national agencies and local government units (Sedgwick et al., 2021). Regular maintenance, including software 

updates, database management, hardware checks, and ongoing personnel training, ensures system reliability and 

data accuracy, while technological upgrades such as integrating advanced GIS tools and collaborating with IT 

vendors enable law enforcement to remain resilient against evolving challenges and cyber threats (Netinant et al., 

2023). Together, these measures guarantee that crime mapping technology remains reliable, secure, and 

future-ready, thereby optimizing patrol efficiency, strengthening proactive policing, and reinforcing community 

safety.   

The Technology Acceptance Model (Davis, 1989) explains that the sustained adoption and effective use of 

technology depend on two key perceptions: perceived usefulness (the belief that the technology improves 

performance) and perceived ease of use (the belief that the technology is user-friendly and manageable). In the 

context of crime mapping technology, continuous funding, regular maintenance, and technological upgrades 

directly influence these perceptions (Laufs & Borrion, 2021), thereby determining whether law enforcement 

personnel continue to accept and rely on the system over time. 

Applying TAM to this theme shows that continuous funding ensures the availability of resources to keep crime 

mapping systems functional, secure, and reliable, reinforcing their perceived usefulness in patrol operations 

(Araujo & Costa, 2024). When officers consistently experience accurate and timely outputs from the system, they 

are more likely to view it as essential for intelligence-led policing, resource optimization, and community safety 

(Leone, 2024). Regular maintenance, such as software updates, database management, and hardware checks, 

preserves system reliability and usability, reducing technical issues that could otherwise undermine ease of use. 

Moreover, technological upgrades including the integration of advanced GIS tools, real-time reporting 

mechanisms, and improved interfaces enhance system capabilities and user experience, making the technology 

more efficient and adaptable to evolving policing needs (Mwiinga, 2023). These upgrades not only improve 

operational performance but also sustain user confidence in the system’s relevance.   

The theme implies that sustaining the long-term benefits of crime mapping technology in patrol operations 

requires embedding financial stability, system reliability, and technological adaptability into organizational 

practice. Continuous funding ensures that resources are consistently available to support system upkeep and 

innovation, while routine maintenance including software updates, database management, and hardware checks 

preserves accuracy and operational trust (Zhou et al., 2024). Technological upgrades further guarantee that crime 

mapping tools remain responsive to evolving policing needs, cyber threats, and advances in geospatial analysis 

(Stolzenberg & D'Alessio, S025). For this study, this means that effective measures must prioritize 

institutionalizing crime mapping within strategic plans, securing diversified funding sources, and establishing 

policies for regular evaluation and modernization. These measures collectively safeguard the sustainability of 
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crime mapping technology, enabling law enforcement agencies to maximize patrol efficiency, reinforce proactive 

policing, and maintain community safety over time (Duraklar, 2025). 

3.8. Foster Inter-Agency Partnerships and Community Collaboration 

The theme underscores the importance of structured cooperation among law enforcement agencies, government 

institutions, and local communities in sustaining the long-term benefits of crime mapping technology in patrol 

operations. Effective crime prevention and patrol optimization cannot be achieved by the police alone; rather, it 

requires a coordinated approach where multiple stakeholders contribute resources, expertise, and local knowledge 

(Awoyemi et al, 2025).  

Inter-agency partnerships facilitate the integration of intelligence, technical support, and policy alignment across 

different government units, ensuring that crime mapping systems are consistently updated, strategically applied, 

and institutionally supported (Longinus, 2024). At the same time, collaboration with communities enhances 

transparency, builds trust, and encourages citizen participation in reporting and validating crime data, thereby 

improving the accuracy and relevance of crime maps (Ahmad, 2025). This cooperative framework transforms 

crime mapping into a shared responsibility, where agencies and communities collectively strengthen proactive 

policing, reinforce accountability, and promote safer neighborhoods (Springs, 2024).  

The narratives of the participants collectively highlight that the sustainability and effectiveness of crime mapping 

technology in patrol operations are strengthened through structured collaboration between law enforcement 

agencies, private organizations, and community members. Participant 1 emphasized the role of crime mapping 

technology in enhancing transparency and information sharing with communities. Officers can visually 

demonstrate crime patterns in real-time or across specific periods, which fosters public awareness and encourages 

vigilance by using tools such as heat maps and pin maps. This transparency builds trust between the police and 

citizens, empowering communities to take proactive roles in crime prevention initiatives. Such collaboration 

ensures that crime mapping is not only a technical tool but also a participatory mechanism that integrates 

community knowledge and engagement into patrol operations (Longinus, 2025).   

On the other hand, Participant 3 underscored the importance of partnerships with other agencies and private 

organizations in sustaining crime mapping technology. These collaborations provide additional funding and 

resources necessary for system maintenance and improvement, reducing the financial burden on law enforcement 

institutions alone. Agencies can ensure that crime mapping systems remain functional and continuously updated, 

thereby supporting long-term operational reliability by pooling resources. 

Also, Participant 4 expanded this perspective by noting that partnerships also provide access to advanced GIS 

tools, data analytics platforms, and technical expertise. Collaborations with external stakeholders not only secure 

shared funding but also introduce specialized knowledge and innovative technologies that enhance the analytical 

capacity of crime mapping systems. This integration of external expertise ensures that law enforcement agencies 

remain technologically adaptive and capable of addressing evolving challenges in crime prevention (Awoyemi et 

al., 2025).  
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Taken together, these narratives illustrate that fostering inter-agency partnerships and community collaboration is 

a multidimensional strategy. Community engagement enhances transparency, vigilance, and trust, while 

partnerships with agencies and private organizations secure funding, technical expertise, and advanced tools 

(Sapkota, 2024). This cooperative framework transforms crime mapping into a sustainable, future-ready system 

that is supported both institutionally and socially. Ultimately, collaboration ensures that crime mapping 

technology continues to optimize patrol operations, reinforce proactive policing, and strengthen community 

safety over the long term.   

Thus, the statements of some of the participants said that:  

“The technology also strengthens collaboration with community members through improved transparency and 

information sharing. Using crime maps, such as heat maps and pin maps, officers can show citizens where crimes 

are occurring in real-time or over specific periods. This fosters public awareness, encourages community 

vigilance, and promotes proactive participation in crime prevention initiatives.” P1  

“Partnerships with other agencies and private organizations can support the long-term sustainability of crime 

mapping technology by providing additional funding and resources to maintain and improve the system.” P3  

“Partnerships with other agencies and private organizations support the long-term sustainability of crime 

mapping technology. Such collaborations provide access to advanced GIS tools, data analytics platforms, and 

technical expertise, as well as opportunities for shared funding and resources.” P4  

The theme emphasizes that sustaining the long-term benefits of crime mapping technology in patrol operations 

requires structured cooperation among law enforcement agencies, government institutions, private organizations, 

and local communities. Inter-agency partnerships provide shared funding, access to advanced GIS tools, data 

analytics platforms, and technical expertise, ensuring that crime mapping systems remain technologically 

adaptive and resilient (Mehta, 2025). At the same time, collaboration with communities enhances transparency 

and trust by allowing officers to share crime maps, such as heat maps and pin maps, which foster public 

awareness, encourage vigilance, and promote proactive participation in crime prevention initiatives (Modise, 

2025). Together, these partnerships and collaborations create a holistic sustainability framework where agencies 

contribute institutional support and resources while communities provide local knowledge and engagement, 

ensuring that crime mapping technology remains reliable, socially accepted, and operationally effective in 

optimizing patrol operations and reinforcing proactive policing.   

This is supported with the Routine Activity Theory (RAT), as it situates crime mapping technology within the 

broader concept of capable guardianship (Benson, 2020). RAT explains that crime occurs when a motivated 

offender, a suitable target, and the absence of capable guardians converge, and fostering partnerships directly 

strengthens guardianship by mobilizing multiple stakeholders. Inter-agency cooperation allows law enforcement, 

government institutions, and private organizations to pool resources, share intelligence, and integrate advanced 

GIS tools (Leone, 2024), while community collaboration enhances vigilance and trust by empowering citizens 

through transparent crime maps and participatory reporting (Ahmad & Ramayah, 2022). Together, these 
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partnerships expand the network of capable guardians, reduce opportunities for crime, and ensure that crime 

mapping technology remains socially accepted, institutionally supported, and operationally effective. Thus, RAT 

provides a strong theoretical view for understanding how collaboration sustains the long-term benefits of crime 

mapping technology in patrol operations (Modise, 2025).   

The theme implies that sustaining the long-term benefits of crime mapping technology in patrol operations 

requires embedding cooperation and shared responsibility into policing strategies (Buçpapaj, 2024). Inter-agency 

partnerships ensure that law enforcement can access advanced GIS tools, technical expertise, and shared funding 

from government institutions and private organizations, reducing reliance on limited internal resources and 

strengthening system sustainability (Nguuri, 2024). At the same time, collaboration with communities enhances 

transparency and trust by allowing citizens to engage with crime maps, fostering vigilance, and encouraging 

proactive participation in crime prevention initiatives (Awoyemi et al., 2025). Together, these measures create a 

holistic framework where institutional support and community involvement reinforce one another, ensuring that 

crime mapping technology remains reliable, socially accepted, and operationally effective (Modise, 2025). For 

this study, this means that sustaining crime mapping requires not only technical and financial measures but also 

structured partnerships and active community collaboration, which collectively guarantee the system’s long-term 

relevance and impact on patrol operations.   

░ 4. Conclusion   

Based on the findings, the study concludes that the effective integration of crime mapping technology into patrol 

operations significantly enhances strategic resource deployment, situational awareness, and community trust in 

law enforcement. Its successful implementation depends on continuous training, accurate and timely data, 

supportive institutional policies, interoperable systems, and coordinated decision-making mechanisms. Crime 

mapping serves as a proactive policing tool by optimizing patrol efficiency, strengthening community 

engagement, and enabling evidence-based responses to crime. The long-term sustainability of its benefits requires 

consistent funding, regular system maintenance, technological upgrades, and strong inter-agency and community 

collaboration, ensuring that crime mapping remains reliable, adaptive, and effective in supporting safer 

communities. 

4.1. Future Suggestions 

1. Future studies may involve a larger number of police officers and include multiple police stations or provinces 

to enhance the generalizability of findings on the effectiveness of crime mapping technology. 

2. Researchers may consider using a mixed-methods approach by combining qualitative insights with quantitative 

crime data to further validate the impact of crime mapping on patrol efficiency and crime reduction.  

3. Future research may explore the integration of advanced technologies such as predictive analytics, artificial 

intelligence, and real-time data dashboards in crime mapping systems to further strengthen proactive policing. 

4. Additional studies may examine the long-term effects of crime mapping technology on crime prevention, 

community safety, and police–community relations. 
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5. Future researchers may focus on the training needs and technological competencies of police personnel to 

ensure the effective and sustainable use of crime mapping tools. 

6. Comparative studies may be conducted between urban and rural police settings to determine variations in the 

application and effectiveness of crime mapping technology. 

7. Further research may explore policy development and institutional support mechanisms that promote the 

continuous improvement and ethical use of crime mapping technologies in law enforcement. 

░ 5. Recommendations  

Considering these conclusions, it is recommended that the Philippine National Police (PNP) establish 

standardized protocols for integrating crime mapping into patrol planning, supported by continuous officer 

training and interoperable systems that promote coordination across units and agencies. The Department of the 

Interior and Local Government (DILG) should allocate dedicated funding for crime mapping systems to ensure 

regular maintenance and technological upgrades, while the PNP strengthens collaboration with local government 

units and communities to sustain trust and proactive policing. The PNP is further encouraged to partner with 

academic institutions to provide specialized training in geospatial analysis and data interpretation, with the 

Department of Information and Communications Technology (DICT) supporting real-time data integration and 

policy frameworks to enhance system reliability. Additionally, the PNP, in coordination with the DICT and 

DILG, should institutionalize long-term funding mechanisms, maintenance schedules, and inter-agency 

partnerships, while promoting transparency and adaptability through shared platforms and public-access crime 

maps. Finally, future research is encouraged to examine crime mapping effectiveness across diverse patrol 

contexts, its impact on community trust and engagement, the integration of emerging technologies such as 

AI-driven analytics and mobile reporting systems, and ethical considerations related to data privacy, including 

comparative studies across agencies or countries to identify transferable best practices. 
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