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Abstract: 

In recent times, government and law enforcement organisations have been increasingly pressured to 
improve operational performance by delivering improved environmental security, justice, and sustainability. 
The Operational Performance (OP) of the Criminal Investigation Department (CID) of the Sierra Leone 
Police is challenged by current realities. Green Management (GM), encompassing waste reduction, energy 
conservation, sustainable procurement, and environmental compliance, has evolved from a corporate 
priority to an institutional necessity across all sectors. Extant studies have established GM in developed 
economies; however, there is limited knowledge on how GM and Artificial Intelligence (AI) affect OP 
specifically in resource-constrained settings such as Sierra Leone. This study, therefore, examined the effect 
of GM on OP of SLP, with AI considered as both a moderator and mediator. 
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Introduction 

Over the past few years, the government and law enforcement agencies have become increasingly strained 

to provide security and justice in a sustainable way concerning the environment 1. Green management 

(GM), which incorporates waste reduction, energy conservation, sustainable procurement and 

environmental compliance, among others, is no longer a corporate agenda but a mandatory requirement 

for all forms of organisations, including criminal justice agencies 2. Meanwhile, artificial Intelligence (AI) 

is advancing at a breakneck pace to enable operational enhancement, predictive analytics, and automation 

in across industries. However, the connections among AI, green management practices, and operational 

performance in criminal investigation departments remain poorly explored. 

Artificial Intelligence (AI) in organisational operations is transforming the structure of operations in 

various fields including law enforcement 3. In this case, in front of the Criminal Investigation Department 

(CID) of a medium-sized police organisation, there is a two-sided task to increase its operational efficiency 

in clearing crimes and, at the same time, satisfy the growing governmental and societal needs in the 

introduction of sustainable, environmentally friendly practices, so-called Green Management (GM). The 

operational performance of a CID was traditionally evaluated by means of such indicators as the rate of 

case clearance, productivity of the investigating system, and use of resources 4. 

Whereas GM involves performing practices that reduce environmental footprints, such as paperless 

activities, energy-efficient facilities, and eco-friendly procurement 5. The key problem is that the direct 

relationship between implementing green management practices and better operating performance in a 

law enforcement agency context is not straightforward 6. 

GM programs entail significant upfront investment and procedural change, which may be perceived as a 

diversion of scarce resources from core investigative functions 7. This creates a dilemma for CID managers 

who manage financial and operational performance. Consequently, most medium-sized CIDs will view 

GM as a compliance imperative rather than a strategic asset, and take-up will be grudging or superficial. 

This hesitation is compounded by a lack of empirical studies on how the potential synergies or trade-offs 

between these two objectives can be best managed. Artificial Intelligence emerges as a key variable that 

can transform this equation. 

AI technologies, including predictive policing algorithms, natural language processing for analysing 

reports, and machine learning for linking evidence, are being adopted to enhance operational performance 



 

 

8. Simultaneously, AI can directly assist GM goals by directing patrols to be fuel-efficient, automating 

administrative tasks to reduce paper use, and managing energy use within police facilities 9. This two-fold 

ability demonstrates that AI is not a tool of maximising a single field but can also serve as an essential 

intervening tool 10. The problem that is critical and needs to be addressed by this research is the ambiguity 

of this mechanism. Does AI mediate the benefits of Green Management, being satisfied and translated 

into operational benefits? Or is it a moderator by which GM strengthens the positive relationship between 

its presence and operational performance? The difference is imperative to strategic planning. A gap in the 

current literature exists in the closer analyses of this three-way relationship in the particular resource-

limited context of a medium-sized CID. 

The raltionship among the identified variables in this study could further be explained by Sociotechnical 

systems (STS) theory. STS which emerged from the work of Eric and other scholars which provided 

insight into understanding and developing organisations that emphasises the interconnection of social and 

technological systems. Viewing an organisation as a unified, cohesive system in which the design of its 

social aspects  such as culture, people, and structure along side the technical elements such as technology, 

tasks, and processes must be considered simultaneously in order to achieve maximum performance.  

 

Meanwhile, the absence of a clear model explaining AI’s impact on the relationship between GM and 

operational performance exposes police managers to the risk of ill-informed investments in technology by 

not utilising the potential of AI or by implementing it in a way that will not bring about any synergies. 

Thus, the urgent need to study and analyse AI's moderating and mediating impacts predetermines this 

study. This study will offer an evidence-based model on how medium-sized CIDs can use technology to 

achieve both, and frequently conflicting, goals of environmental stewardship and operational excellence 

because it will clarify the exact role of AI. 

This study seeks to discover how Green management affects police operational performance in Sieraa 

Leone, and how Artificial Intelligence moderates and mediate the relationship between Green 

management and Operational Performance of the same police establishement .  

 



 

 

Methodology 

Data were collected through a cross-sectional survey from 196 Criminal Investigation Department police 

officers of the Sierra Leone Police; a total enumeration sampling technique was employed due to the small 

sample size of the employees. A six-point rated Likert scale questionnaire of 47 items was developed to 

obtain socio-demographic information, Green Management (waste reduction, energy conservation, 

sustainable procurement, and environmental compliance), Artificial Intelligence (predictive policing, 

facial recognition, AI-based forensic analysis, AI-based dispatch,  and digital evidence management 

systems), and operational performance metrics  (response rate, completion rate, accuracy and reliability, 

effectiveness, timing, and timeliness). Following institutional approval, questionnaires were administered 

over an 8–10-week period with assurances of voluntary response and confidentiality. Ethical safeguards 

like informed consent and anonymity were observed during the data collection to ensure the study was 

carried out responsibly. 

Study Area 

The study was carried out at the Criminal Investigation Department (CID) of the Sierra Leone Police with 

the total assigned personnel of 196. The population comprised all personnel assigned to the CID, 

encompassing specialist sections, such as the Forensic Unit, Cybercrime/Digital Forensics Unit, Major 

Investigation Unit and CID administrative and support staff.  

Sampling Technique 

The study employed a total enumeration technique because it is more successful for smaller populations 

and is employed when the goal is a comprehensive while providing error-free representation of the group. 

Meanwhile, it also help to avoids bias by analysing the complete population, resulting in a full grasp of 

the group's features. Responses were obtained from 181 personnel out of the 196 from the Criminal 

Investigation Department as the sample unit, which is about a 92% response rate. Responses obtained 

were from all cadres, roles and functional units within the department, All eligible personnel who 

expressed willingness to participate were given an equal opportunity, ensuring an unbiased selection 

process. 

Method of Data Collection 

The data collection procedure employed was a standardised self-administered questionnaire. Researchers 

designed the study aims and literature review format, and gave questions to be answered by ticking the 

apppropriate. The questionnaire has forty-seven (47) questions in two (2) sections: Socio-demographic 



 

 

characteristics, and a section for the variable: predictive policing, facial recognition, AI-based forensic 

analysis, AI-based dispatch, digital evidence management systems, operational performance metrics and 

Green Management Metrics. The questions include both positive and negative feedback and closed-ended 

and open-ended questions. Aside from the socio-demographic element, every one of the components was 

scored on a six-point scale from Very Untrue (1) to Very True (6). 

Administration of Questionnaire 

The researchers administered the questionnaires after due clearance from the necessary authorities. 

Participation was voluntary; officers were encouraged but not compelled to take part, and ethical 

compliance was ensured. Data were gathered 8 to 10 weeks after the questionnaires were administered 

and every effort was made to respect participants' time and privacy, and a reasonable response rate (92%) 

was obtained. 

Ethical Consideration 

In order to ensure respondent anonymity, informed consent was initially requested before administering 

the questionnaire. Furthermore, all personally identifiable information, like names and addresses, was 

deleted from the survey tool to ensure that participants were not inadvertently identifiable. 

Technique of Data Analysis 

SmartPLS version 4.1.1.5 was used to analyse the data using a two-stage analysis process. The 

measurement model was first checked to establish the validity and reliability of the constructs. Then, the 

structural model was analysed to investigate hypothesised relationships regarding direct, indirect, and 

interaction effects. The indirect influence of AI on the green management-operational performance 

relationship was empirically tested using indirect path significance, while moderation was tested by 

creating an interaction term (green management*AI) and examining the influence on operational 

performance. 

Results  

The PLS-SEM results for testing the hypothesis showing artificial Intelligence's moderation and mediation 

effect on green management and operational performance are presented here. The measurement model 

was first analysed to assess the suitability of the model for the study. The results revealed average variance 

extracted (AVE) values greater than 0.5, thus confirming the validity with factor loadings greater than 0.7. 



 

 

In addition, the Cronbach's alpha coefficient of 0.7 and above confirmed good internal consistency and 

reliability and that the items in the scale measured the same underlying construct.  

The structural model was used first used to estimate the effect of green management on operational 

performance, the moderating effect of artificial Intelligence on the linkage between green management 

and operational performance, and the mediating effect that artificial Intelligence plays in this linkage. 

Figure 1 shows the direct impact of green management on operational performance, while Figure 2 shows 

how this effect is moderated by artificial Intelligence.  

 

 

Figure I: PLS-SEM Path Model for the Effect of Green Management on Operational Performance  

Source: Researchers' Output (2025) 

 



 

 

 

Figure II: PLS-SEM Path Model for the Effect of Green Management on Operational Performance as 

Moderated by Artificial Intelligence 

Source: Researchers' Output (2025) 

 

 

Table 1: Summary of PLS-SEM Path Analysis on the Effect of Green Management on Operational 

Performance as Moderated by Artificial Intelligence 

 
Original 

sample 

(O)  

Sample 

mean 

(M)  

Standard 

deviation 

(STDEV)  

T statistics 

(|O/STDEV|)  

P 

values  

 

Green Management -> 

Operational Performance  
0.299  0.300  0.074  4.021  0.000  

 

Artificial Intelligence -> 

Operational Performance  
0.356  0.369  0.088  4.054  0.000  

 

Artificial Intelligence x Green 

Management -> Operational 

Performance  

-0.221  -0.212  0.088  2.517  0.012  

 

Source: Researchers' Output (2025) 

 



 

 

Table 1 shows the moderating effect of artificial Intelligence on the relationship between green 

management and operational performance. The results show that green management (β = 0.299, t = 4.021, 

p = 0.000) significantly affects operational performance. This indicates that green management positively 

enhances operational performance such that an increase in green management yields a corresponding 

0.299 unit increase in operational performance. Further, the moderating term (artificial Intelligence) (β = 

0.356, t = 4.054, p = 0.000) also positively affected operational performance, such that a unit increase in 

artificial Intelligence will yield a corresponding 0.356 increase in operational performance. Including the 

interaction term (Green Management * Artificial Intelligence) (β = -0.221, t = 2.517, p = 0.012) revealed 

a negative and statistically significant effect on the green management and operational performance 

linkage. This implies that moderating exists; however, the negative beta value (-0.221) shows that 

Artificial Intelligence weakens the positive relationship between green management and operational 

performance, such that when Artificial Intelligence is being considered, the effect of green management 

on operational performance is reduced by 0.221 units. This outcome could however due to the size of the 

population, type of the organisation and as well the country (Sierra Loene) being a developing economy. 

It can also be observed that the R2 – coefficient of determination, for the effect of green management on 

operational performance, increases from 0.165 to 0.300 when this interaction is moderated by AI, 

indicating that operational performance changes primarily when AI is introduced. 



 

 

 

Figure III: Simple Slope Curve for the Effect of Green Management on Operational Performance as 

Moderated by Artificial Intelligence 

Source: Researchers' Output (2025) 

The simple slope curve output from the PLS-SEM moderation path analysis shown in Figure III further 

revealed the moderating effect of AI on the linkage between green management and operational 

performance. The simple slope represents Green Management on the X-axis, the predictor variable, and 

Operational Performance on the Y-axis, the outcome variable. The lines represent the levels of Artificial 

Intelligence (moderator), with the red line showing a low level of AI (–1 SD), the blue line showing an 

average level of AI integration, while the green line reveals the interaction of green management and 

operational performance at a high level of AI (+1 SD). It can be observed that all lines have positive slope, 

meaning that Green management influences performance at all levels of AI adoption, indicating that 

organisations embracing such practices tend to perform better. This means that firms adopting more green 

management practices generally perform better operationally. However, it can further be observed that 

there are differences in the slopes (indicating moderating pattern). The red line (low AI) is the steepest, 



 

 

suggesting that green management's positive effect on operational performance is weaker when AI 

adoption is considered. 

These findings imply that, while green management enhances operational performance, this effect 

diminishes as firms implement more AI. Practically, this finding suggests that firms that adopt substantial 

AI-driven systems could overshadow or disrupt the benefits of green management practices, possibly due 

to integration challenges, cost implications, or focus shifts from environmental to efficiency objectives. 

Discussion of Findings  

The study's findings indicated that Artificial Intelligence (AI) played a significant role in moderating the 

relationship between green management and operational performance, with an adverse interaction effect 

(β = -0.221, t = 2.517, p = 0.012). This suggests that while green management enhances operational 

performance, its positive effect diminishes when AI adoption levels are high. In practical terms, 

organisations that depend mainly on AI might not be able to reap the full performance gains from their 

green management practices. This could happen due to AI-heavy management shifting the focus to 

technologically supported or data-backed objectives, which might not prioritise environmental issues, or 

because the time and skills needed for AI integration might temporarily limit the operational 

advancements from sustainability programs. The outcome concurs with studies that digital transformation 

does not always uniformly bolster environmental initiatives; rather, the effect of AI is dependent on its 

strategic alignment with sustainability aspirations12,13. Similarly,  AI-enabled process optimisation, but 

misaligning digital and green strategies could create conflicting operational outcomes14. Consequently, 

this research offers further proof to the already emerging consensus that AI is a conditional capability, and 

its effect on performance depends on whether it can complement green management practices rather than 

being a competitor. Thus, managers are advised to apply AI funds to sustainability areas where ecological 

goals will be met while increasing operational efficiency. 



 

 

MEDIATION ANALYSIS OF AI ON GM AND OP 

 

Figure IV: Path Analysis for the Effect of Green Management on Operational Performance as Mediated 

by Artificial Intelligence 

Source: Researchers' Output (2025) 

 

The mediation analysis was performed as shown in Figure IV to understand this interaction further. The 

mediation path analysis revealed the direct, indirect, and total effects.  

Direct Effect  

 Original 

sample (O)  

Sample 

mean (M)  

Standard 

deviation 

(STDEV)  

T statistics 

(|O/STDEV|)  

P 

values  

Artificial Intelligence -

> Operational 

Performance  

0.345  0.360  0.085  4.077  0.000  

Green Management -> 

Artificial Intelligence  
0.222  0.249  0.075  2.956  0.003  

Green Management -> 

Operational 

Performance  

0.303  0.307  0.086  3.505  0.000  

 

Indirect Effect 



 

 

 Original 

sample (O)  

Sample 

mean (M)  

Standard 

deviation 

(STDEV)  

T statistics 

(|O/STDEV|)  

P 

values  

Green Management -> 

Operational 

Performance  

0.077  0.088  0.030  2.586  0.010  

 

Total Effect 

 Original 

sample (O)  

Sample 

mean (M)  

Standard 

deviation 

(STDEV)  

T statistics 

(|O/STDEV|)  

P 

values  

Artificial Intelligence -

> Operational 

Performance  

0.345  0.360  0.085  4.077  0.000  

Green Management -> 

Artificial Intelligence  
0.222  0.249  0.075  2.956  0.003  

Green Management -> 

Operational 

Performance  

0.379  0.395  0.083  4.575  0.000  

Source: Researchers' Output (2025) 

 

Table II showed the path analysis results for Artificial Intelligence's mediation effect on the relationship 

between green management and operational performance. Mediation analysis was used to explain how 

green management affects operational performance through AI. The results show that the total effect of 

green management on operational performance was significant (β = 0.379, t = 4.575, p = 0.000). With the 

inclusion of the mediator (AI), the impact of green management on organisational performance was still 

significant (β = 0.303, t = 3.505, p = 0.000). The indirect effect of green management on operational 

performance through AI was significant (β = 0.077, t = 2.586, p = 0.010). This shows that AI partially 

mediates the relationship between green management and operational performance. This means that the 

mediating variable (AI) accounts for some, but not all, of the relationship between green management and 

operational performance. Therefore, AI has a partial mediating effect on the relationship between green 

management and operational performance. Partial mediation means that AI explains part, but not all, of 

how green management improves operational performance. This means that some benefits of green 

management on operational performance come directly from reducing waste, improving compliance, and 

increasing efficiency. However, other benefits of green management for operational performance come 

indirectly through AI implementations, as AI enhances how effectively green management practices and 

their optimisation. 



 

 

 

Discussion of Findings 

The situation where Artificial Intelligence (AI) partially mediates between Green Management and 

Operational Performance is consistent with the emerging empirical studies in sustainability and operations 

literature. Digital technologies, especially AI, have been reported by various researchers to facilitate the 

collection of real-time data, maintenance prediction, and process optimisation, which in turn help the 

environmental management systems to be more effective15,16. In addition, it was found that the 

sustainability activities powered by AI lead to increased operational agility and reduced waste17. In the 

same way, 18 pointed out that AI creates and strengthens firms' environmental and operational interaction 

by letting them make data-informed decisions that align with both the efficiency and the ecological goals. 

However, in line with the partial mediation seen in this study, prior research results indicate that AI, though 

it facilitates the adoption of green management practices, the organisational culture, leadership, and 

resource capability continue to influence the performance outcomes independently19. This supports the 

notion that AI is a facilitating resource rather than a total replacement for the traditional green management 

practices in the pursuit of operational excellence.  

The direct positive effect of green management on operational performance implies that CID managers 

shouldn't neglect basic sustainability practices (like resource optimisation or pollution reduction) even if 

they have limited digital capacity. Green management practices still matter independently in enhancing 

their operational performance level. In addition, the positive impact of AI on operational performance 

showed that organisations should build digital competencies and data infrastructure to exploit their 

sustainability strategies fully. Therefore, CID managers of the Police force should entrench AI 

technologies into green management initiatives to achieve greater operational gains. This is evident in the 

mediation analysis's positive direct and indirect effects, suggesting that the Police force should ensure that 

the specific AI adopted aligns with the environmental objectives, and not just focus on operational or 

profit goals, to maximise long-term performance objectives.  

Conclusion. 

This study examined how Green management impacted the operational performance of a Medium-Sized 

Criminal Investigation Department in the Sierra Leone Police, with much consideration given to the 

moderation and mediation effect of Artificial Intelligence. The findings revealed that adopting Green 

Management alone would increase operational performance for the police, but the strength of this 



 

 

beneficial effect is less evident at high levels of AI deployment. Meanwhile, AI partially mediates the 

relationship between green management and operational performance, which means AI explains some, 

but not all, of the mediation. 

In the meantime,  the study offers insights into how GM will improve policing's operational performance. 

It emphasised the strategic value of GM variables and their effects on operational performance, providing 

evidence that increased investment in adoption and implementation could increase the likelihood of 

improved operational performance through Artificial Intelligence. Additionally, the study adds to the 

policy implications that clarify how GM might improve policing's operational performance, particularly 

in Sierra Leone. The findings will shape the regulatory framework to facilitate the efficient 

implementation and expansion of GM and AI to improve operational performance. This indicates that the 

study bridges the gap between policymaking and real-world implementation in the Sierra Leone Police 

Establishment. 

The study, therefore, recommends that the Government and the management of Sierra Leone Police 

deliberately invest, properly implement policies and monitor the incorporation of waste reduction, energy 

conservation, sustainable procurement, environmental compliance and the like to aid and boost the 

operational performance of the policing in the country. Meanwhile, introduction and the usage of Artificial 

Intelligence tools (Predictive Policing, Facial Recognition, AI-Driven Forensic, AI Power Dispatch, and 

Digital Evidence Management System) will evidently contribute to the general operational performance 

of the Sieraa Leone Police establishment and specifically bring them up to speed in meeting the demand 

for the global practices, establish crime patterns, timely delivery and electronic protection of findings and 

evidence, combat the crime rate in the first century and increase the public confidence in the establishment. 

However, leaders of medium-sized organisations should not treat AI as a universal amplifier of GM's 

benefits.  

The study was limited to the Criminal Investigation Department of the Sierra Leone Police; hence, further 

research could consider the entire establishment while exploring the long-term impact of GM adoption on 

policing performance, alongside the challenges and barriers other security outfits in the country face to 

becoming Green Management compliant. Future research, however, could consider a longitudinal study 

increase the number of participants to further substantiate the outcome of this study further. 
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