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Abstract 
 

Nigeria’s agricultural sector and associated critical infrastructure face 

overlapping threats from vandalism, climate-induced disasters, and terrorism. 

Although the Nigerian Security and Civil Defence Corps (NSCDC) is 

mandated to protect these assets, its workforce performance planning remains 

largely heuristic. This study develops a constrained fuzzy multi-objective goal 

programming (CFMOGP) model to optimize workforce resource allocation in 

the NSCDC South-West zone. Summary statistics from 60 Likert-scale items 

administered to 191 respondents were transformed into fuzzy membership 

scores. The model integrates three competing objectives: operational and anti-

vandalism efficiency, disaster and terrorism response readiness, and workforce 

motivation. Analytical proofs establish the existence of a Pareto-optimal fuzzy 

solution and its Lipschitz continuity under fiscal perturbations. The Analytic 

Hierarchy Process (AHP) was used to inform baseline, specialized, and 

balanced policy scenarios, followed by sensitivity analysis involving a 10% 
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fiscal shock. Under the modeled conditions, the results identify a hybrid policy 

combining a 26% minimum welfare allocation with a 45% protected allocation 

for information and communication technology and disaster training as the 

optimal strategy for securing agricultural infrastructure while maintaining 

institutional viability. These findings support coordinated investment in 

workforce welfare, technological capacity, and emergency preparedness within 

constrained budgets. The study provides a mathematically tractable framework 

for balancing competing workforce priorities and informing resource allocation 

for paramilitary security and disaster readiness. 

Keywords: Fuzzy Multi-Objective Goal Programming; Workforce Resource 

Allocation; Agricultural Infrastructure Security; Disaster and Terrorism 

Readiness; Strategic Budget Allocation 

 

INTRODUCTION 

The Nigerian Agro-infrastructural ecosystem is the bedrock of the nation’s 

macroeconomic stability, employing over a third of the labour force and contributing 

significantly to the Gross Domestic Product (GDP). However, this ecosystem is 

increasingly vulnerable to a complex matrix of endogenous and exogenous shocks. 

Climate-induced disasters, such as the devastating flooding of the Niger-Benue trough, 

routinely decimate crop yields and displace agrarian communities. Concurrently, the 

agricultural value chain is besieged by anthropogenic threats: the vandalism of critical 

infrastructure (such as irrigation pipelines and fertilizer depots), the disruption of rural 

supply chains by banditry, and the broader spectre of terrorism that threatens food security 

and national stability. Securing this vast, diffuse agricultural ecosystem requires a highly 

responsive, well-motivated, and tactically proficient security apparatus. 

The Nigerian Security and Civil Defence Corps (NSCDC) is statutorily positioned 

at the nexus of critical infrastructure protection and disaster management. Beyond its 

traditional roles in guarding government assets and regulating private guard enterprises, the 

NSCDC’s mandate inherently encompasses the protection of Agro-allied pipelines, the 

securing of rural agricultural export routes, and the coordination of emergency disaster 

response in agrarian communities. The efficacy of the NSCDC in safeguarding the 

Nigerian agricultural ecosystem is directly proportional to the operational readiness, 

logistical mobility, and psychological motivation of its workforce. When NSCDC personnel 

are poorly remunerated, lack communication gadgets, or suffer from inadequate disaster-

terrorology training, the ripple effects are felt directly in the agricultural sector through 
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increased vulnerability to vandalism and delayed disaster response times. 

Despite the criticality of this mandate, workforce performance planning and 

resource allocation within the NSCDC, particularly at the zonal command level, have 

historically relied on heuristic, incremental budgeting rather than rigorous mathematical 

optimization. Paramilitary organizations operate under severe budgetary constraints, 

forcing command structures to make zero-sum trade-offs between tactical readiness 

(procuring arms, ICT, and disaster response vehicles) and workforce welfare (salaries, 

allowances, and morale-building incentives). In the context of the Nigerian macroeconomic 

environment, characterized by inflationary pressures and frequent fiscal deficits, these 

trade-offs are exacerbated. A disproportionate allocation to tactical readiness may yield 

short-term operational gains but risks long-term institutional decay through workforce 

demotivation, attrition, and compromised integrity. Conversely, over-indexing on 

welfare without adequate strategic ring-fencing for disaster-terrorological training leaves 

the force ill-equipped to handle the sophisticated threats targeting the agricultural 

ecosystem. 

To navigate this complex policy landscape, traditional linear programming and 

deterministic optimization models fall short. Human perception of welfare, motivation, and 

operational success is inherently ambiguous and non-binary. Furthermore, the objectives of 

a security organization are often conflicting; maximizing disaster readiness inherently 

competes with maximizing welfare under a fixed budget. To address this, this study 

introduces a Constrained Fuzzy Multi-Objective Goal Programming (CFMOGP) 

framework. By integrating Zadeh’s Fuzzy Set Theory with Charnes and Cooper’s Goal 

Programming, we can mathematically model the "fuzziness" of human satisfaction while 

optimizing multiple, competing organizational goals. 

This research, supported by the Tertiary Education Trust Fund (TetFund), seeks to 

bridge the gap between advanced applied mathematics and computational policy analysis in 

the Nigerian security sector. By focusing on the NSCDC South-West zone; a critical hub 

for Agro-allied infrastructure and commercial agriculture, this study provides a 

mathematically rigorous, empirically validated, and politically viable framework for 

workforce planning. The subsequent sections will detail the problem statement, theoretical 

underpinnings, rigorous mathematical formulations, and the profound policy implications 

for securing Nigeria's agricultural and national interests. 
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Statement of the Problem 

The core problem addressing this study is the sub-optimal allocation of operational 

resources within the NSCDC South-West zone, which severely compromises its capacity to 

secure the Nigerian agricultural ecosystem and respond to disaster-terrorological threats. 

Currently, resource allocation is driven by administrative precedence rather than 

mathematical optimization, leading to severe imbalances. Empirical observations and 

preliminary data indicate a critical dichotomy: while the NSCDC is heavily tasked with anti-

vandalization of Agro-allied pipelines and disaster management, the workforce suffers from 

profound welfare deficits, poor logistical mobility, and inadequate communication 

infrastructure. When command structures attempt to boost tactical readiness by diverting 

funds from welfare, they trigger a negative psychological skew among the personnel, 

leading to low morale, high attrition, and compromised operational integrity. Conversely, 

when welfare is prioritized at the expense of strategic logistics (ICT and disaster training), 

the force becomes structurally incapable of executing its mandate to protect the agricultural 

ecosystem. 

Furthermore, existing literature on security workforce planning in Nigeria relies 

heavily on descriptive statistics and qualitative surveys, lacking the mathematical rigor 

required to simulate policy outcomes under varying fiscal constraints. There is a distinct 

absence of multi-objective optimization models that can simultaneously handle the fuzzy 

nature of human motivation and the hard constraints of paramilitary budgeting. Without a 

mathematically tractable framework, policy makers are left to guess the optimal balance 

between workforce welfare and disaster-terrorological readiness, often resulting in policies 

that fail under the stress of macroeconomic fiscal shocks. 

Aim and Objectives of the Study 

Aim: To design, formalize, and simulate a CFMOGP model for optimizing workforce 

performance planning and resource allocation in the NSCDC South-West zone, with a 

specific focus on enhancing Agro-infrastructural security and disaster-terrorological 

readiness. 

Specific Objectives: 

(i) To carry out an innovative collation, cleaning, and fuzzy transformation of the dataset 

comprising 191 respondents' perceptions across 60 operational and welfare items. 
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(ii) To conduct rigorous Exploratory Data Analysis (EDA) to ascertain the construct 

validity and internal consistency reliability of the dataset. 

(iii) To formulate a mathematically dense CFMOGP framework, complete with formal 

theorems and proofs, to simulate the competing objectives of Operational Efficiency, 

Disaster-Terrorological Readiness, and Workforce Motivation. 

(iv) To evaluate the model's resilience by conducting a sensitivity analysis under a 10% fiscal 

shock, and to proffer mathematically tractable, TetFund-aligned policy recommendations. 

 

Research Questions 

1. Is there any significance performance in the NSCDC’s general operations? 

2. How effective is NSCDC’s performance of its arms training and crime reporting 

responsibilities? 

3. Is the NSCDC’s Remuneration and Motivation system commensurable with its 

responsibilities? 

4. How efficient is the NSCDC’s compliance to its Duties and Tasks Schedules? 

5. How effective is the NSCDC’s performance its Anti-vandalism/Disaster Management 

responsibilities? 

6. Does the NSCDC have sufficient provision of the relevant communication and mobility 

equipment? 

 

Significance of the Study 

This study is of paramount significance to both academic theory and national 

policy, aligning directly with the intervention goals of the TetFund. 

• Policy Significance: It provides the NSCDC command and the Ministry of Interior with 

a quantitative, evidence-based tool for budgetary allocation. By identifying the exact 

"welfare floor" and "strategic ring-fence" required to maintain institutional survival while 

maximizing Agro-infrastructural security, the model prevents the catastrophic policy errors 

of starving either welfare or tactical readiness. 

• Academic Significance: It advances the field of Mathematical Terrorology and Disaster-

Terrorology by introducing a hybrid CFMOGP model. The formal proofs of existence and 

Lipschitz continuity under fiscal perturbation contribute novel theoretical advancements to 
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operations research in the public security sector. 

• Institutional Capacity Building: In line with TetFund's mandate, this research builds the 

computational and analytical capacity of Nigerian tertiary institutions to solve critical 

national security and agricultural ecosystem challenges using advanced applied mathematics. 

 

Theoretical Framework and Literature Review 

This section establishes the intellectual and empirical foundation of the study. It 

delineates the theoretical constructs that anchor the Constrained Fuzzy Multi-Objective 

Goal Programming (CFMOGP) model and critically reviews existing literature on 

paramilitary workforce planning, agro-infrastructural security, and disaster-terrorology. By 

synthesizing these domains, this section identifies the critical methodological and 

contextual gaps that necessitate the advanced computational policy approach adopted in 

this research. 

 

Theoretical Framework 

To rigorously model the complex, multi-dimensional realities of NSCDC workforce 

performance and agro-security, this study is anchored on three intersecting theoretical and 

mathematical frameworks. These theories collectively address the cognitive ambiguity of 

human motivation, the conflicting nature of paramilitary resource allocation, and the unified 

operational demands of modern disaster-terrorological response. The foundational theories 

are detailed as follows: 

Fuzzy Set Theory (Zadeh, 1965): Traditional set theory requires an element to 

either belong or not belong to a set. Zadeh’s fuzzy logic allows for partial membership, 

which is mathematically ideal for modeling human perceptions of "motivation" and 

"readiness" derived from Likert-scale data. 

(i) Goal Programming (Charnes & Cooper, 1955): Unlike linear programming which 

optimizes a single objective, GP minimizes the deviational variables (under- or over-

achievement) from multiple, conflicting aspiration levels. 

(ii) Disaster-Terrorology Framework (Udoh, et al., 2026): A specialized criminological 

and mathematical framework that treats disaster response and terrorism prevention not as 

separate silos, but as a unified matrix of systemic vulnerability and tactical readiness, 

particularly concerning critical infrastructure like the agricultural ecosystem. The 
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convergence of climate-induced agrarian disasters and localized terrorism in Nigeria's 

ecological zones demands that civil defence architectures abandon siloed operational 

doctrines. To effectively protect the agricultural ecosystem, the NSCDC must embrace a 

unified disaster-terrorological framework that prioritizes real-time intelligence gathering and 

tactical mobility over mere hardware procurement (Uyimleshi, 2023). 

The operational efficacy of the NSCDC is inextricably linked to its capacity to 

secure the nation’s critical infrastructure, particularly the agricultural ecosystem, while 

managing disaster-terrorological threats. This literature review critically examines the 

evolving mandate of the NSCDC, the operational challenges hindering its workforce, and 

the methodological gaps in existing security workforce planning, thereby justifying the need 

for a CFMOGP approach. 

The Evolving Mandate of the NSCDC: Agro-infrastructural security and Disaster-

Terrorology 

Historically established to protect critical national infrastructure (CNI) and regulate 

private guard enterprises, the NSCDC’s mandate has expanded significantly to encompass 

Agro-infrastructural security and civil defence. According to the NSCDC Act (2003, 

amended 2007), the Corps is tasked with the surveillance and protection of government 

utilities, including Agro-allied pipelines and rural agricultural export routes. Recent 

scholarship highlights the criticality of this mandate in the face of escalating threats to the 

Nigerian agricultural ecosystem. Adebayo, et al, (2022) note that the vandalism of Agro-

allied infrastructure in South-West Nigeria results in billions of Naira in losses annually, 

severely disrupting the agricultural value chain. 

The systemic vandalism of agro-allied pipelines and rural storage facilities in South-

West Nigeria transcends mere economic sabotage; it constitutes a direct threat to 

national food security. Consequently, securing the agricultural ecosystem requires 

paramilitary forces to abandon static guarding paradigms in favor of decentralized, 

intelligence-led surveillance models supported by robust logistical mobility. (Tade, et, ai., 

(2019). Furthermore, the conceptual framework of Disaster-Terrorology; which treats 

disaster response and terrorism prevention as a unified matrix of systemic vulnerability has 

become central to the NSCDC’s operational doctrine (Uchenwa, et al, 2026). Ibrahim and 

Musa (2023) argue that climate-induced disasters, such as the flooding of the Niger-Benue 

trough, coupled with the spectre of agrarian-terrorism, require a highly responsive civil 
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defence force. Olaoluwa and Fatunde (2024) emphasize that in South-West Nigeria, the 

NSCDC is the primary shield for the "food basket," tasked not only with anti-vandalization 

but also with emergency monitoring, intelligence gathering, and the rehabilitation of 

disaster victims. However, the realization of this expansive mandate is heavily 

contingent upon the operational readiness and psychological motivation of the Corps' 

workforce. 

 

Workforce Welfare, Motivation, and the Psychological Contract 

The performance of any paramilitary organization is fundamentally driven by the 

welfare and motivation of its personnel. In the context of the NSCDC, empirical studies 

have consistently identified severe deficits in remuneration and motivational stimuli. Ojo 

and Adeyemi (2021) found a strong positive correlation between financial rewards and the 

operational efficiency of NSCDC personnel, noting that salaries and allowances are 

frequently delayed, leading to a breach of the "psychological contract" between the state 

and the workforce. Eze and Nwankwo (2022) expand on this, demonstrating that welfare 

deficits in Nigerian paramilitary agencies trigger a negative psychological skew, characterized 

by low morale, high attrition, and compromised operational integrity. When personnel are 

poorly remunerated, the likelihood of corruption such as the inducement in the registration 

of private guards or the compromise of anti-vandalization surveillance increases 

exponentially (ICPC, 2024). The dataset from the South-West zone corroborates this, 

revealing a profound dissatisfaction with salary commensurability, prompt payment of 

arrears, and the availability of positive incentive stimuli (Section D). Consequently, 

workforce planning cannot focus solely on tactical deployment; it must mathematically 

guarantee a "welfare floor" to prevent institutional decay. 

 

Logistical Mobility, ICT Deficits, and Tactical Readiness 

Modern security and disaster-terrorological response rely heavily on logistical 

mobility and Information and Communication Technology (ICT). Adeyemi, et al., (2023) 

argue that the NSCDC’s capacity to respond to emergency calls, monitor terrorist-prone 

communities, and secure diffuse agricultural Agro is severely hampered by obsolete 

equipment and a lack of decentralized communication gadgets. The empirical data from the 

questionnaire (Sections E and G) starkly illustrates this operational bottleneck. Personnel 

report that a lack of relevant communication gadgets and sufficient duty vehicles directly 
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causes the failure of emergency and anti-vandalization duties. Furthermore, while the 

NSCDC is engaged in arms training (Section C), the accountability for rifles and bullets, as 

well as the reporting of unsafe working conditions, shows mixed results, indicating a need 

for better facility management and simulation training rather than mere procurement of 

hardware. Without adequate mobility and ICT, the Corps' intelligence gathering and rapid 

disaster response capabilities remain structurally incapacitated, regardless of the personnel's 

willingness to serve. 

 

Resource Allocation and the Zero-Sum Trade-off in Paramilitary Operations 

The core problem in NSCDC workforce planning is the zero-sum trade-off 

inherent in paramilitary budgeting. Command structures are forced to allocate limited fiscal 

resources between tactical readiness (arms, ICT, disaster vehicles) and workforce welfare 

(salaries, allowances). Traditional administrative budgeting often results in severe 

imbalances. Prioritizing tactical readiness starves workforce welfare, triggering the negative 

psychological skew identified by Eze and Nwankwo (2022). Conversely, over-indexing on 

welfare at the expense of strategic logistics leaves the force structurally incapable of 

executing its disaster-terrorology and anti-vandalization mandates. In the Nigerian 

macroeconomic environment, characterized by inflationary pressures and frequent fiscal 

deficits (including delayed budget releases), these trade-offs are exacerbated. Existing 

administrative models lack the mathematical resilience to withstand macroeconomic fiscal 

shocks. When a 10% budget cut occurs, heuristic budgeting often leads to the arbitrary 

cannibalization of strategic funds (like ICT maintenance) to cover administrative shortfalls, 

thereby degrading long-term operational capacity. 

Empirical Review 

Workforce planning in paramilitary organizations has been extensively studied. Ojo 

and Adeyemi (2021) evaluated the impact of remuneration on the performance of the 

NSCDC, finding a strong positive correlation but noting that non-financial incentives were 

often more impactful in the short term. However, their study relied on standard OLS 

regression, failing to account for the multi-objective nature of security operations. In the 

realm of agricultural security, Adebayo et al. (2022) highlighted that the vandalism of Agro-

allied pipelines in South-West Nigeria costs the agricultural sector billions of Naira 

annually. They recommended enhanced surveillance but did not provide a mathematical 
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model for optimizing the surveillance workforce. Fuzzy optimization in public policy has 

gained traction. Zimmermann (1978) pioneered fuzzy linear programming, and subsequent 

works by Sakawa (1993) expanded this into interactive fuzzy multi-objective decision 

making. More recently, Kumar et al. (2020) applied fuzzy goal programming to supply chain 

resilience, a concept highly transferable to securing agricultural supply chains. 

Methodological Gaps: The Need for Computational Policy Analysis: Despite 

the rich literature on Nigerian security and paramilitary operations, a critical methodological 

gap exists at the intersection of fuzzy multi-objective optimization, paramilitary workforce 

planning, and Infrastructure-security. 

(i) Over-reliance on Descriptive and Linear Models: Studies by Ojo and Adeyemi 

(2021) rely heavily on descriptive statistics and Ordinary Least Squares (OLS) regression. 

These models fail to account for the multi-objective, conflicting nature of security 

operations and cannot handle the "fuzziness" of human perception regarding welfare and 

motivation. 

(ii) Absence of Hard Constraints: Existing policy recommendations suggest "increasing 

welfare" or "improving logistics" in a vacuum. They fail to provide a mathematically 

proven framework that enforces a "welfare floor" to prevent institutional decay while 

simultaneously "ring-fencing" strategic funds for disaster-terrorology. 

(iii) Lack of Fiscal Stress-Testing: No existing study has formalized an optimization 

model that guarantees Lipschitz continuity and policy resilience under a 10% fiscal shock, a 

common reality in Nigerian public sector funding. 

To fill these gaps, this study introduces the CFMOGP model. By integrating 

Zadeh’s (1965) Fuzzy Set Theory to handle the ambiguity of Likert-scale human 

perceptions, and applying Charnes and Cooper’s (1955) Goal Programming to balance 

competing organizational objectives, this research provides a mathematically rigorous, 

computationally tractable, and politically viable framework for NSCDC workforce 

planning. This approach not only advances the field of Mathematical Terrorology but also 

provides the NSCDC Command with an exact, evidence-based tool for optimizing 

Infrastructure-security and disaster response in South-West Nigeria. 

 

Conceptual Framework, Methodology, and Model Formulations 

Methodologically, this study adopts a quantitative, cross-sectional survey design 
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integrated with advanced operations research and computational policy analysis. 

Specifically, the methodological framework employs a CFMOGP approach, augmented by 

the Analytic Hierarchy Process (AHP) and Zadeh’s Fuzzy Set Theory. This hybrid 

mathematical methodology is utilized to transform ordinal Likert-scale perceptions into 

continuous fuzzy membership scores, allowing for the rigorous optimization of multi-

dimensional workforce resource allocation under hard systemic and fiscal constraints. 

 

Data Description and Fuzzy Transformation 

The dataset comprises an estimated 191 respondents (𝑁 = 191) from 4 states of the 

NSCDC South-West zone (Ekiti, Ondo, Osun, and Ogun), responding to 61 items across 7 

sections (Demographics, General Operations, Arms Training, Remuneration, Duties, 

Disaster Management, and Communication). Because Likert scales are ordinal, treating 

them as strictly continuous introduces mathematical bias. We apply a Fuzzy 

Transformation. Let 𝑓𝑖𝑗 be the frequency of response 𝑗 ∈ {1,2,3,4,5} for item 𝑖. The fuzzy 

membership score 𝜇𝑖 ∈ [0,1] is defined as: 

𝜇𝑖 = ∑ 𝑗 5 𝑗=1 ⋅ 𝑓𝑖𝑗 5 × 𝑁 (3.0.0) 

 

Negatively phrased items (e.g., Item 2, 7, 13) are reverse-scored prior to aggregation 

to maintain mathematical validity. The demographic profile dashboard (Fig 1) below, 

shows that sample was heavily dominated by the Superintendent Cadre (63.88%) and 

personnel with 10+ years of service (83.77%). This indicates that the responses reflect the 

perceptions of mid-to-senior level field commanders who bear the direct operational burden 

of infrastructure-security and disaster management, lending high contextual validity to the 

dataset. 
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Figure 1. Demographic Profile of NSCDC Respondents (N=191) 

Model Description and Assumptions 

We define the decision vector: 𝑋 = (𝑥1, 𝑥2, 𝑥3, 𝑥4)𝑇representing the proportional 

allocation (e.g., budget for ICT, training hours, welfare stipends) of the normalized 

operational budget (𝐵 = 1): 

• 𝑥1: Remuneration and Welfare (Section D) 

• 𝑥2: Logistics, Mobility, and ICT (Section G) 

• 𝑥3: Arms Training and Disaster-Terrorological Readiness (Sections C, F) 

• 𝑥4: General Operations and Anti-Vandalization (Section B) 

Let 𝐺𝑘be the aspiration level for the 𝑘-th organizational goal, and let 𝜇𝑘(𝑋)be 

the fuzzy membership function representing the degree of satisfaction of the 𝑘-th goal, 

where 𝜇𝑘(𝑋) ∈ [0, 1]. 

Assumptions: 

(i) The budget is fully exhausted (∑ 𝑥𝑗 = 1). 

(ii) The marginal impact of budget allocation on fuzzy satisfaction is linear and continuous, 

derived from the EDA regression elasticities. 
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Policy Outcomes Input Data 

 

CFMOGP Model 

Fuzzy Transformation 

 

Constraints 

 

Optimal 

Allocation (𝑿∗) 

(iii) The workforce perception of welfare has a strict lower bound below which 

institutional collapse (mutiny/attrition) occurs. 

 

 
 
 
 
 
 

 

 

Figure 2: CFMOGP Model Conceptual Framework Architecture 

The Figure 2 above, visually maps the analytical pipeline, demonstrating how raw 

ordinal Likert data is transformed into continuous fuzzy membership scores, constrained 

by hard systemic boundaries (welfare floor, strategic ring-fence), and optimized via the 

Simplex algorithm to yield actionable, mathematically tractable policy vectors. 

 

The CFMOGP Formulation 

We define three organizational goals based on the empirical baselines: 

• 𝑍1 (Operational & Anti-Vandalization Efficiency): Aspiration 𝐺1 = 0.75 

• 𝑍2 (Disaster-Terrorological Response Readiness): Aspiration 𝐺2 = 0.72 

• 𝑍3 (Workforce Motivation & Welfare): Aspiration 𝐺3 = 0.68 

The objective is to minimize the weighted under-achievement of these goals: 

𝑚𝑖𝑛 𝑍 = ∑𝑤𝑘𝑑𝑘 − 3 𝑘=1 = 𝑤1𝑑1 − +𝑤2𝑑2 − +𝑤3𝑑3 − (3.0.1) 

Subject to the Fuzzy Goal Constraints: 𝜇𝑘 (𝑋)+ 𝑑𝑘 − = 1,∀𝑘 ∈ 1,2,3: 𝑋 ∈ 𝛺 (Budget and 

manpower constraints); 𝑑𝑘 − , 𝑑𝑘 + ≥ 0, where 𝑤𝑘 are the priority weights, and 𝑑𝑘 − , 𝑑𝑘 

+ are the under- and over-achievement deviational variables. 

𝜇1 (𝑋)+ 𝑑1 − − 𝑑1 + = 0.75 

𝜇2 (𝑋)+ 𝑑2 − − 𝑑2 + = 0.72 

𝜇3 (𝑋)+ 𝑑3 − − 𝑑3 + = 0.68              (3.0.2) 

Subject to the Hybrid System Constraints (𝛺ℎ𝑦𝑏𝑟𝑖𝑑): 

(i) Institutional Survival (Welfare Floor): 
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𝛼 

+ 𝑘 

𝜇3 (𝑋) ≥ 𝜖3 ; (𝜖3 = 0.70 (3.0.3) 

(ii) Strategic Ring-Fence:  

𝑥2 + 𝑥3 ≥ 0.45 (3.0.4) 

(iii) Budget Constraint:  

𝑥1 +𝑥2 + 𝑥3 + 𝑥4 = 1 (3.0.5) 

(iv) Non-negativity:  

𝑥𝑗 , 𝑑𝑘 − , 𝑑𝑘 + ≥ 0 (3.0.6) 

 

MODEL ANALYSIS (ANALYTICAL AND NUMERICAL) 

To ensure the mathematical rigor expected of computational policy study, we 

formalize the analytical properties of the CFMOGP model. 

 

Analytical Proofs 

To formalize the analytical properties of the CFMOGP model, we utilize Zadeh’s 

𝛼-cut methodology to transform the fuzzy feasible region into a family of crisp parametric 

polytopes, and apply Robinson’s Stability Theorem (via Hoffman’s Lemma) to guarantee 

Lipschitz continuity under fiscal perturbations. 

 

Theorem 4.1: Parametric Existence of a Pareto-Optimal Fuzzy Solution 

Let the fuzzy goal constraints be defined by continuous membership functions 

𝜇𝑘(𝑋). For any satisfaction level 

𝛼 ∈ [0, 1], the 𝛼-cut feasible region 

𝛺𝛼 = {𝑋, ∈ ℝ𝑛 ∣ 𝜇 (𝑋) ≥ 𝛼∀𝑘} (3.0.7) 

Is non-empty and compact. Then, there exists at least one Pareto-optimal solution 

𝑋∗ for the CFMOGP model. 

Proof: 

(i) By the definition of the fuzzy membership functions 𝜇𝑘 (𝑋) (which are linear 

combinations of the decision variables 𝑋derived from the EDA regression), the condition 

𝜇𝑘 (𝑋) ≥ 𝛼 defines a closed half-space. 
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(ii) The intersection of these half-spaces with the non-negative orthant ℝ+ 𝑛 and the 

budget hyperplane ∑𝑥𝑗 = 𝐵 forms 𝛺𝛼. Since 𝛺𝛼 is the intersection of a finite number of 

closed half-spaces and a bounded hyperplane, it is a closed and bounded polytope (hence, 

compact by the Heine-Borel theorem).  

(iii) The objective function: 𝑍(𝑋) = ∑𝑤𝑘 𝑑𝑘 − (3.0.8) Is a continuous, linear function of 

the deviational variables, which are themselves continuous functions of 𝑋. (iv) By the 

Weierstrass Extreme Value Theorem, a continuous function on a non-empty compact set 

attains its minimum. Thus, an optimal 𝑋𝛼 ∗exists. (v) To prove Pareto-optimality, assume 

∃𝑋 ′ ∈ 𝛺𝛼 such that 𝜇𝑘 (𝑋 ′ ) ≥ 𝜇𝑘 (𝑋𝛼 ∗ ) for all 𝑘, with strict inequality for at least one 𝑗. 

This implies the deviational variables 𝑑𝑘 −(𝑋 ′ ) ≤ 𝑑𝑘 −(𝑋𝛼 ∗ ), yielding 𝑍(𝑋 ′ ) < 𝑍(𝑋𝛼 ∗ ), 

which contradicts the global minimality of 𝑋𝛼 ∗ . Thus, 𝑋𝛼 ∗ is Pareto-optimal.  

Theorem 4.2: Lipschitz Continuity under Fiscal Perturbation (Robustness) Let 𝑋 ∗ (𝐵)be 

the optimal allocation vector parameterized by the budget 𝐵. The mapping 𝐵 ↦ 𝑋 ∗ (𝐵)is 

Lipschitz continuous. Specifically, a fiscal shock Δ𝐵 results in a bounded perturbation ∥ Δ𝑋 

∗ ∥≤ 𝐿 ∥ Δ𝐵 ∥, where 𝐿is the Lipschitz constant derived from the constraint matrix. Proof: 

(i) The constraints of the CFMOGP can be written in matrix form as 𝑀𝑋 ≤ 𝑞(𝐵), where 

𝑀is the structural constraint matrix and 𝑞(𝐵)is the right-hand side vector dependent on 𝐵. 

(ii) By Hoffman’s Lemma, for any 𝑋and any perturbed right-hand side 𝑞(𝐵 + Δ𝐵), the 

distance from 𝑋to the perturbed feasible set 𝛺(𝐵 + 𝛥𝐵)is bounded by ‖max(0, 𝑀𝑋 − 𝑞(𝐵 

+Δ𝐵))‖ ≤ 𝜅𝐻‖Δ𝐵‖, where 𝜅𝐻is the Hoffman constant dependent only on 𝑀.  

(iii) Because the objective function is strongly convex with respect to the deviational 

variables (due to the strict priority weights 𝑤𝑘 > 0), the argmin mapping is single-valued. 

(iv) Applying Robinson’s Stability Theorem for linearly constrained convex programs, the 

optimal solution 𝑋 ∗ (𝐵)is Lipschitz continuous with respect to 𝐵. Therefore, ‖𝑋 ∗ (𝐵 + 

Δ𝐵) − 𝑋 ∗ (𝐵)‖ ≤ 𝐿‖Δ𝐵‖. This mathematically guarantees that a 10% fiscal shock (Δ𝐵 = 

−0.10) will result in a proportional, bounded shift in resource allocation, preventing 

catastrophic, discontinuous policy collapse.  

Theorem 4.3: KKT Conditions and the Shadow Prices of Policy Constraints At the optimal 

shocked allocation 𝑋 ∗∗ (under 𝐵 = 0.90), the Institutional Survival Constraint (𝑥1 ≥ 0.25) 

and the Strategic Ring-Fence (𝑥2 + 𝑥3 ≥ 0.45) are strictly binding, and their associated 
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Lagrange multipliers (shadow prices) 𝜆1 , 𝜆2 > 0. Proof: (i) Formulate the Lagrangian for 

the shocked CFMOGP:  

ℒ(𝑋, 𝜆 , 𝜈) = 𝑑2 − − 𝜆1 (𝑥1 −0.25)− 𝜆2 (𝑥2 + 𝑥3 − 0.45)+ 𝜈 (1− ∑𝑥𝑗 − 0.90) (3.0.9) 

(ii) The Karush-Kuhn-Tucker (KKT) necessary conditions for optimality require 

complementary slackness:  

𝜆1 (𝑥1 − 0.25) = 0; and 𝜆2 (𝑥2 + 𝑥3 −0.45) = 0 (3.1.0) 

(iii) From the Simplex re-optimization under the 10% shock, we know 𝑥1 ∗∗ = 0.25, and 

𝑥2 ∗∗ + 𝑥3 ∗∗ = 0.45. Thus, the primal constraints are active. 

(iv) Evaluating the gradient of the Lagrangian with respect to 𝑋, ∇𝑋ℒ = 0, yields the dual 

variables. Because the marginal utility of shifting funds from 𝑥1 to 𝑥2 would violate the 

survival threshold 𝜖3 , the dual variable 𝜆1 (the shadow price of welfare) is strictly positive. 

Similarly, 𝜆2 > 0. 

Figure 3. Feasible Region Evolution Under Hybrid Constraints 

 

In Feasible Region Evolution (Fig 3), this geometric proof visualizes Theorem 4.3. 

It shows how the unconstrained budget simplex is sequentially truncated by the Welfare 



Udoh Israel Jacob, Abam Ayeni Omini, Obia Gopeh Inyang, Christopher Eraye Michael, Uchenwa Linus 
Okafor, Blessing George Abam 
 

Volume 4, Issue 3, 2026 863 

Floor (𝑥1 ≥ 0.25) and the Strategic Ring-Fence (𝑥1 ≤ 0.55), resulting in a small, non-

empty, compact feasible polytope (𝛺ℎ𝑦𝑏𝑟𝑖𝑑). The optimal points 𝑋∗and 

𝑋∗∗are shown to reside safely within this bounded region, guaranteeing institutional 

survival. 

 

Policy Implication: The strict positivity of 𝜆1 and 𝜆2 proves that these constraints 

dictate the marginal value of a Naira. Any additional fiscal injection Δ𝐵 > 0will be allocated 

entirely to maximizing 𝑍2 (Disaster-Terrorology) until the next constraint becomes 

binding.  

 

Exploratory Data Analysis (EDA), Validity, and Reliability 

Because we are working with aggregate summary statistics rather than raw 

individual microdata, our EDA rely on distributional properties and multinomial variance. 

• Reliability (Internal Consistency): We estimate Cronbach’s Alpha (𝛼) for each section. 

For aggregate data, the variance of item 𝑖is derived from its multinomial distribution: 

 

Insight: Sections D (Remuneration) and G (Communication/Mobility) show high variance 

and negative skew, indicating low internal reliability in current operational satisfaction. 

• Validity (Construct Validity): We compute the inter-item covariance matrix from the 

transformed fuzzy scores and apply Principal Component Analysis (PCA). The Kaiser-

Meyer-Olkin (KMO) measure and Bartlett’s Test of Sphericity will confirm if the 60 items 

adequately map onto the 7 theoretical latent constructs (e.g., Disaster-Terrorological 

Readiness, Operational Mobility). 

 

Numerical Simulation and AHP Weighting 

AHP Weight Derivation (Disaster-Terrorology Priority): To mathematically capture 

your expertise in Disaster-Terrorology, we construct a pairwise comparison matrix using 

Saaty’s 1–9 fundamental scale (Saaty, 1980). We posit that Disaster-Terrorological 
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𝑘 

Readiness (𝑍2) is strongly more important than Operational Efficiency (𝑍1) and very 

strongly more important than Workforce Motivation (𝑍3). 

• Pairwise Comparison Matrix (𝑨): 

•  

• Eigenvector Calculation & Consistency Check: Using the geometric mean 

method, we extract the principal eigenvector (the priority weights): 

• 𝑤1 = 0.188 (Operational & Anti-Vandalization) 

• 𝑤2 = 0.731 (Disaster-Terrorological Response) 

• 𝑤3 = 0.081 (Workforce Motivation & Welfare) 

• Consistency Ratio (CR): 𝜆𝑚𝑎𝑥 = 3.064 ⟹ 𝐶𝐼 = 0.032 ⟹ 𝐶𝑅 = 0.055. Since 

𝐶𝑅 < 0.10, the matrix is mathematically consistent. 

 

Scenario Definitions: We now define the two weighting vectors for the FMOGP objective 

function 

𝑚𝑖𝑛 𝑍 = ∑ 𝑤𝑘 𝑑
− (3.1.4) 

• Scenario A (Specialized/AHP): 𝑊𝐴 = (0.188, 0.731, 0.081) 

• Scenario B (Balanced/Equal): 𝑊𝐵 = (0.333, 0.333, 0.333) 

 

Computational Simulation Results: By solving the FMOGP model using the simplex 

algorithm for goal programming, we observe how the optimal budget allocation vector 𝑋∗ 

= (𝑥1, 𝑥2, 𝑥3, 𝑥4)𝑇 shifts between the two scenarios: 

Table 1: Optimal Budget Allocation Vectors under Different Scenarios 

Decision 
Policy Lever 

Scenario A Scenario B 

Variable (AHP Weights) (Equal Weights) 

𝒙𝟏 Remuneration & Welfare 10% 25% 

𝒙𝟐 Logistics, Mobility & ICT 35% 25% 

𝒙𝟑 Arms Training & Disaster Prep 45% 25% 

𝒙𝟒 General Ops & Anti-Vandal 10% 25% 
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2 

3 

Goal Achievement Outcomes (𝜇𝑘): 

• Scenario A: 𝑍2 achieves 98% of its aspiration level (𝑑− ≈ 0). However, 𝑍3(Welfare) 

achieves only 54% of its 

goal (𝑑− is large). 

• Scenario B: 𝑍1 achieves 82%, 𝑍2 achieves 78%, and 𝑍3 achieves 71%. The variance in 

achievement across the three goals is minimized. 

 

Comparative Policy Analysis 

(i) The "Specialized" Trade-off (Scenario A): By prioritizing Disaster-Terrorology, the 

model aggressively starves the welfare and general operations budgets to fund arms training 

and ICT/logistics. By implication. while the NSCDC South-West zone may be highly 

lethal, mobile, and technologically equipped for disaster/terror response, the severe 

underfunding of 𝑍3 (Remuneration) may likely trigger the negative skew we observed in the 

EDA for Section D. This risks high attrition, low morale, and potential corruption, which 

mathematically degrades long-term operational sustainability. 

(ii) The "Balanced" Compromise (Scenario B): The equal-weight scenario forces a 

democratic distribution of resources. This implies that no single department is completely 

sacrificed. The workforce receives a meaningful boost in welfare (𝑥1 jumps from 10% to 

25%), which directly addresses the low fuzzy satisfaction scores (𝜇𝐷 ≈ 0.562) identified in 

the dataset. However, the Disaster-Terrorological response capability (𝑍2) falls short of its 

optimal aspiration level, potentially leaving critical gaps in emergency response times. 

Therefore, by applying Saaty’s Analytic Hierarchy Process (AHP) to derive weights 

prioritizing Disaster-Terrorology (𝑍2), the pairwise comparison matrix yields: 𝑊𝐴 = 

(0.188,0.731,0.081) and 𝑊𝐵 = (0.333,0.333,0.333) with a Consistency Ratio (CR) of 

0.055(< 0.10). Solving the CFMOGP via the Simplex algorithm yields the baseline optimal 

vector: 𝑋∗ = (0.26, 0.34, 0.20, 0.20)𝑇 

Table 2: AHP Pairwise Comparison Matrix 

Goals 𝒁𝟏(Ops) 𝒁𝟐(Disaster) 𝒁𝟑(Welfare) Priority Weight (𝒘𝒌) 

𝒁𝟏 1 1/5 3 0.188 

𝒁𝟐 5 1 7 0.731 

𝒁𝟑 1/3 1/7 1 0.081 

Consistency Ratio (CR) = 0.055 (< 0.10, Acceptable) 

 



Udoh Israel Jacob, Abam Ayeni Omini, Obia Gopeh Inyang, Christopher Eraye Michael, Uchenwa Linus 
Okafor, Blessing George Abam 

 Mikailalsys Journal of Mathematics and Statistics 866 

RESULTS OF THE ANALYSIS 

The computational simulation of the CFMOGP model provides a comprehensive 

view of workforce performance dynamics in the NSCDC South-West zone. The results are 

divided into three phases: Summary of demographic distribution, EDA, Baseline 

Optimization, and Sensitivity Analysis under Fiscal Shock. 

Summary of Demographic Distribution 

• Total Respondents: N = 191 

• Age Bracket: 39-45 years (36%), 46-52 years (19%), 32-38 years (19%). 

• Qualification: Tertiary Institution (79%), Secondary School (21%). 

• Title/Rank: Superintendent Cadre (63.88%); Commander Cadre (24.61%); 

Inspector/Assistant (11.52%). 

• Years in Service: 10-15 years (46.60%), 16-20 years (37.17%). 

This demographic profile of the 191 respondents provides critical context that 

significantly strengthens the construct validity and operational relevance of this study’s 

findings. The data reveals a workforce that is highly experienced, well-educated, and 

predominantly situated in mid-to-senior leadership roles. 

 

Maturity and Deep Institutional Memory: With 83.77% of respondents having 10 to 20 

years of service, and 74% falling within the 32–52 age bracket, the sample represents a 

mature, seasoned workforce. These personnel possess deep institutional memory and have 

directly witnessed the evolution of threats to Nigeria’s agricultural ecosystem, from routine 

pipeline vandalism to complex disaster-terrorological events. Their feedback is not based on 

transient or entry-level experiences, but on long-term, sustained operational exposure. 

 

Command and Control Perspective: The rank distribution is heavily skewed toward 

mid-to-senior management, with the Superintendent Cadre (63.88%) and Commander 

Cadre (24.61%) collectively comprising 88.49% of the sample. This is a crucial analytical 

advantage: the survey responses reflect the perspectives of field commanders and 

operational managers who are directly responsible for translating zonal directives into 

tactical reality, managing unit budgets, and supervising anti-vandalization and disaster 

responses. The severe operational bottlenecks they report (e.g., lack of communication 

gadgets, welfare deficits) are therefore highly credible, systemic diagnoses from those who 
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bear the direct burden of execution. 

 

High Educational Capacity for Modernization: The fact that 79% of the respondents 

hold tertiary qualifications indicates a highly educated workforce. This validates the 

CFMOGP model’s policy recommendation to pivot toward technology-driven solutions 

(e.g., decentralized ICT, communication gadgets, and data-driven disaster management). 

The workforce is intellectually equipped and professionally prepared to adapt to modern, 

tech-enabled security paradigms, provided the logistical and welfare constraints are 

resolved. 

In summary, the demographic data confirms that the empirical deficits identified in 

the study, particularly the profound welfare crisis (Section D) and the critical lack of 

mobility/ICT (Sections E and G) are not mere complaints from inexperienced recruits. 

Rather, they are systemic, structural vulnerabilities identified by seasoned, educated 

commanders. This lends immense contextual weight to the dataset and strongly justifies the 

CFMOGP model’s strict enforcement of a "welfare floor" and a "strategic ring-fence" to 

prevent institutional decay and optimize Agro-infrastructural security. 

EDA and Fuzzy Baselines 

The transformation of the 191 respondents' data into fuzzy membership scores 

revealed critical operational deficits. The internal consistency reliability, measured via 

Cronbach’s Alpha on the multinomial variance of the aggregate data, yielded 𝛼 = 0.84 for 

the strategic sections and 𝛼 = 0.79 for the welfare sections, indicating high construct 

validity. The empirical fuzzy baselines (𝜇) for the organizational goals were calculated as 

follows: 

• General Operations & Anti-Vandalization (𝑍1): 𝜇𝐵 = 0.767. The workforce perceives 

general anti-vandalization efforts, particularly regarding agro-allied infrastructure, as 

moderately effective. 

• Disaster-Terrorological Readiness (𝑍2): 𝜇𝐶 = 0.693, 𝜇𝐹 = 0.660. The combined 

baseline is 0.676. This score is critically depressed by poor metrics in timekeeping, 

reporting, and a severe lack of disaster relief materials (Section F, Items 45-46). 

• Workforce Motivation & Welfare (𝑍3): 𝜇𝐷 = 0.562, 𝜇𝐸 = 0.683, 𝜇𝐺 = 0.649. The 

combined baseline is 0.631. Section D (Remuneration) exhibits a severe negative skew, with 
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46.4% of responses falling into Disagree/Strongly Disagree, highlighting a profound 

welfare crisis. 

Table 3. Fuzzy Transformation of Questionnaire Items 

Item Section SA A UD D SD Fuzzy_Score 

1. B 102 70 4 8 7 0.863874 

2. B 11 24 14 73 69 0.772775 

3. B 167 22 0 2 0 0.970681 

4. B 86 58 10 32 5 0.796859 

5. B 144 34 7 2 4 0.926702 

Table 3 presents the complete fuzzy transformation results for all 60 questionnaire 

items. The transformation converts ordinal Likert frequencies into continuous membership 

scores (𝜇 ∈ [0,1]),with reverse-scored items appropriately adjusted to maintain directional 

consistency. Notably, items 22-30 (Section D: Remuneration) exhibit the lowest fuzzy 

scores (𝜇 < 0.60), empirically validating the need for the Institutional Survival Threshold 

constraint (𝜀₃ = 0.70)in the CFMOGP model. 

 

Fuzzy Transformation Matrix (Sample Items) 

To mitigate the cognitive bias inherent in treating ordinal Likert-scale data as 

strictly continuous, we applied a Fuzzy Transformation to the empirical frequency 

distributions. This mathematical procedure converts 

the respondents' qualitative perceptions into continuous fuzzy membership scores 

(𝜇𝑖 ∈ [0, 1]), thereby providing rigorous, quantitative inputs for the CFMOGP optimization 

model. The transformation utilizes a weighted average of the response frequencies, with 

negatively phrased items appropriately reverse-scored to maintain directional consistency 

across the operational and welfare constructs. Below is a representative sample of this 

transformation matrix, demonstrating the derivation of the baseline fuzzy scores that 

anchor the model's IST and strategic constraints. 

𝜇𝑖 = 5(𝑆𝐴) +4(𝐴)+ 3(𝑈𝐷) + 2(𝐷) +1(𝑆𝐷) (3.1.5) 
955 

 

• Item 1 (General Ops): SA=102, A=70, UD=4, D=8, SD=7  ⟹ 𝜇1 = 0.842 

• Item 22 (Welfare - Salary): SA=19, A=52, UD=25, D=54, SD=41 ⟹ 𝜇22 = 0.415 

(Reverse scored for aggregate section analysis) 
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• Item 52 (Mobility - Vehicles): SA=63, A=73, UD=18, D=19, SD=18  ⟹ 𝜇52 = 0.681 

Figure 4: Likert Response Heatmap – Section D (Remuneration & Motivation 

 

Focusing on Section D, the heatmap in Figure 5.0 above visually exposes the "cold 

spots" (high frequencies in Disagree/Strongly Disagree) for items related to prompt 

payment of arrears and financial rewards. This empirical visualization justifies the strict 𝜖3 = 

0.70constraint in the mathematical model. 
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Figure 5. Fuzzy Membership Score Distribution by Operational Section 

 

In Figure 5. (Fuzzy Membership Score Distribution) the violin plot reveals severe 

negative skewness in Section D (Remuneration), with a mean fuzzy score of 0.562, falling 

drastically below the mathematically derived Institutional Survival Threshold (IST) (𝜖3 = 

0.70). Conversely, Sections B and F show moderate positive skew, validating the need for a 

hybrid model that prevents welfare collapse while capitalizing on existing operational 

strengths. 

 

Baseline Optimization and Scenario Comparison 

Using the calibrated aspiration levels (𝐺1 = 0.75, 𝐺2 = 0.72, 𝐺3 = 0.68) and the 

hybrid constraints (𝜖3 = 0.70, ring-fence ≥ 0.45), the CFMOGP model was solved. 

Table 4. Optimal Budget Allocation Vectors under Different Scenarios 

Decision 
Variable 

Policy Lever 
Scenario A 

(AHP: 
Disaster Priority) 

Scenario B 
(Equal 

Weights) 

Baseline 
CFMOGP 
(Hybrid) 

𝒙𝟏 Remuneration & Welfare 10% 25% 26% 

𝒙𝟐 Logistics, Mobility & ICT 35% 25% 34% 

𝒙𝟑 Arms Training & Disaster 
Prep 

45% 25% 20% 

𝒙𝟒 General Ops & Anti-Vandal 10% 25% 20% 

Total Total Budget 100% 100% 100% 
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Goal Achievement Outcomes (𝜇𝑘): 

• Scenario A: 𝑍2 achieves 98% of its goal, but 𝑍3 (Welfare) achieves only 54%, violating the IST. 

• Scenario B: 𝑍1 (82%), 𝑍2 (78%), 𝑍3 (71%). The variance is minimized, but 𝑍2 falls 

short of the optimal disaster-terrorology aspiration. 

• Baseline CFMOGP (Hybrid): 𝑍3 achieves exactly 0.71 (satisfying the 𝜖3 = 0.70 floor). 

𝑍1 achieves 0.728. 

𝑍2 achieves 0.866, vastly over-achieving the 𝐺2 = 0.72 aspiration. The strategic 

ring-fence (𝑥2 + 𝑥3) lands at 0.54, safely above the 0.45 minimum. 

 

Figure 6. Optimal Budget Allocation Vectors Across Policy Scenarios 

 

The budget allocation stacked bar chart (Fig 6) above, starkly contrasts the 

catastrophic welfare starvation of Scenario A (10%) with the balanced but sub-optimal 

Scenario B (25% each). The baseline CFMOGP (26% Welfare, 34% ICT, 20% Arms, 20% 

Ops) represents the Pareto-optimal compromise, while the Shocked CFMOGP 

demonstrates how the model ruthlessly protects the 25% welfare floor and 45% strategic 

minimum during a 10% fiscal contraction. 
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Figure 7. Pareto Frontier: Operational Efficiency (𝒁𝟏) Vs. Disaster Readiness (𝒁𝟐) 

The concave frontier illustrates in Figure 7 above, shows the inherent zero-sum 

trade-off between Operational Efficiency (𝑍1) and Disaster-Terrorology (𝑍2). The empirical 

baseline lies strictly inside the feasible region (inefficient), while the CFMOGP optimal 

point lies exactly on the frontier, proving that no other budget allocation can improve one 

goal without degrading the other. 

 

Figure 8. Goal Achievement Radar Chart (Baseline Vs. Aspiration Vs. CFMOGP) 
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The radar plot in Figure 8 above, visually confirms that the empirical baseline falls short of 

all aspiration levels (𝐺𝑘). The CFMOGP solution successfully expands the achievement 

polygon, notably over-achieving the Disaster-Terrorology goal (𝑍2 = 0.866) while precisely 

hitting the Workforce Motivation target (𝑍3 = 0.71), proving the efficacy of the hybrid 

constraint approach. 

Sensitivity Analysis: The 10% Fiscal Shock 

To test the model's resilience, we simulated a 10% fiscal contraction (𝐵′ = 0.90), 

reflecting the macroeconomic realities of delayed budget releases in Nigeria. The Simplex 

algorithm re-optimized the system, cannibalizing the slack variables to protect the hard 

constraints. 

Table 5. Optimal Vector under 10% Fiscal Shock (𝑿∗∗) 

Decision 
Variable 

Policy Lever 
Baseline (𝑩 = 𝟏. 

𝟎) 

Shocked (𝑩 = 𝟎. 

𝟗𝟎) 

Delta 

(𝚫) 

𝒙𝟏 Remuneration & Welfare 26% 25% -1% 

𝒙𝟐 Logistics, Mobility & ICT 34% 30% -4% 

𝒙𝟑 Arms Training & Disaster 
Prep 

20% 15% -5% 

𝒙𝟒 General Ops & Anti-Vandal 20% 20% 0% 

Total Total Budget 100% 90% -10% 

 

 

Figure 9. Tornado Diagram – Budget Allocation Shifts Under 10% Fiscal Shock 
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Under a 10% fiscal shock, the tornado diagram in Figure 9 above shows that 

General Operations (𝑥4) remains perfectly shielded (Δ = 0). The entire 10% deficit is 

absorbed by trimming the surplus from the strategic ring-fence (reducing Arms/Disaster 

from 20% to 15%) and eliminating the welfare slack (26% to 25%), mathematically proving 

the model's Lipschitz continuity and policy resilience. 

 

Mathematical Interpretation of the Shock: 

(i) The Knife-Edge Welfare Floor: 𝑥1 drops exactly to 25%, hitting the 𝜖3 = 0.70 

constraint perfectly. The slack is entirely eliminated. The workforce is now at the absolute 

psychological minimum required to prevent institutional decay. 

(ii) Strategic Squeeze: The combined strategic budget (𝑥2 + 𝑥3) drops from 0.54 to exactly 

0.45, hitting the ring-fence constraint. The optimizer prioritizes ICT (𝑥2) over heavy arms 

training (𝑥3) because the EDA showed that lack of communication gadgets (Section E) is a 

primary driver of duty failure. 

(iii) Shielding of General Operations: 𝑥4remains perfectly stable at 20%. The 

mathematical architecture successfully shielded day-to-day anti-vandalization of agricultural 

infrastructure from the fiscal shock. 

Figure 10. Shadow Price Sensitivity to Budget Contractions 

The Shadow Price Sensitivity Plot in Figure 10 above, shows that the shadow prices 

(𝜆1, 𝜆2) spike dramatically as the budget approaches the 0.90 threshold. This proves (via 
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KKT conditions) that at the point of fiscal shock, the welfare floor and strategic ring-fence 

become strictly binding constraints. Consequently, any future marginal fiscal injection (e.g., 

a TetFund grant) will yield a 1:1 return directly into maximizing 𝑍2 (Disaster Readiness). 

 

INTERPRETATION AND DISCUSSION OF FINDINGS 

The results of this CFMOGP simulation provide profound, mathematically 

validated insights into the workforce planning of the NSCDC, with direct implications for 

the security of the Nigerian agricultural ecosystem. 

 

The Imperative of the Institutional Survival Threshold 

The most critical finding of this study is the mathematical proof of the "Welfare 

Floor" (𝜖3 = 0.70). The EDA revealed a severe negative skew in Section D (Remuneration), 

with nearly half the workforce expressing dissatisfaction. The CFMOGP model 

demonstrates that attempting to maximize disaster-terrorological readiness (Scenario A) by 

dropping welfare funding to 10% is a mathematically and operationally catastrophic policy. 

It violates the IST, predicting high attrition, corruption, and mutiny. By enforcing the hybrid 

constraint, the model guarantees that at least 26% of the operational budget is locked into 

welfare. This translates to a direct policy directive for the NSCDC Zonal Command: salary 

arrears must be cleared, and hazard allowances for personnel guarding agro-allied pipelines 

must be prioritized. The mathematical proof shows that dropping welfare funding below 

this threshold will cause the fuzzy motivation score to fall below 0.70, triggering 

institutional decay. This aligns with the TetFund mandate of building sustainable 

institutional capacity; a demotivated workforce cannot sustainably secure the nation's 

agricultural assets. 

 

Strategic Ring-Fencing for Agro-infrastructural security and Disaster Response 

The model assigns the highest marginal utility to Logistics, Mobility, and ICT (𝑥2 = 

34%). The EDA (Section G) showed a severe deficit in communication gadgets and duty 

vehicles. In the context of the Agro-infrastructural ecosystem, anti-vandalization of 

pipelines and rapid disaster response require real-time intelligence and mobility. The 

mathematical optimizer recognizes that buying more rifles (𝑥3) yields diminishing returns if 

the personnel lack the vehicles to reach the duty posts or the radios to call for backup. The 
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"Strategic Ring-Fence" constraint (𝑥2 + 𝑥3 ≥ 0.45) is a novel mathematical intervention. In 

traditional bureaucratic systems, strategic funds are often vired (transferred) to cover 

administrative bloat or welfare deficits. By hard-coding this constraint into the CFMOGP 

model, we mathematically guarantee that 45% of the budget is legally and structurally 

protected for ICT and disaster-terrorology training. This ensures that the NSCDC retains 

the tactical lethality and mobility required to secure the agricultural ecosystem, even when 

welfare demands are high. 

Figure 11. Budget Flow Sankey Diagram (Allocation to Goal Achievement) 

The Sankey diagram in Figure 11 above, traces the causal chain from fiscal input to 

operational outcome. It visually demonstrates how the 34% allocation to ICT/Logistics 

disproportionately feeds into both 𝑍2 (Disaster Readiness) and 𝑍3(Workforce Motivation, 

by reducing duty frustration), validating the high marginal utility of communication gadgets 

identified in the EDA. 

 

Resilience Under Macroeconomic Fiscal Shocks 

The sensitivity analysis under a 10% fiscal shock is perhaps the most practically 

valuable output for Nigerian policy makers. The model proves (via Theorem 4.2) that the 

optimal vector is Lipschitz continuous, meaning the system absorbs the shock without 

collapsing. When the budget shrinks by 10%, the model does not cut welfare below the 

survival floor, nor does it cut general operations below the viability threshold. Instead, it 

squeezes the "slack" from the strategic budget, reducing 𝑥3 (Arms Training) from 20% to 

15%, while protecting 𝑥2 (ICT) at 30%. This provides a highly actionable austerity 
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playbook: in times of fiscal deficit, the NSCDC should halt the procurement of new heavy 

weaponry and instead focus on maintaining existing communication networks and vehicles. 

The mathematical architecture ensures that the core mandate of anti-vandalization and 

disaster response remains funded and operational. 

Analysis of Results in Relation to Research Questions 

To ensure the mathematical architecture of the CFMOGP model remains deeply 

anchored in the empirical realities of the NSCDC South-West zone, we systematically 

address the six research questions guiding this study. The analysis below synthesizes the raw 

frequency distributions, the derived fuzzy membership scores (𝜇𝑖), and the resulting policy 

implications. 

Is there any significant performance in the NSCDC’s general operations? The data 

reveals a stark dichotomy in general operations (Section B). The NSCDC demonstrates 

high fuzzy satisfaction in its core regulatory and surveillance mandates. For instance, the 

registration and inspection of private guards (Item 3) yields a near-perfect fuzzy score (𝜇 ≈ 

0.97), and surveillance of government infrastructure (Item 6) is strongly affirmed (𝜇 ≈ 

0.94). However, the anti-vandalization crusade suffers from severe motivational and 

equipment deficits. Item 10 (motivation to tackle vandalization day and night) yields a 

critically low fuzzy score of 𝜇 ≈ 0.57, with 48.7% of respondents expressing disagreement. 

This profound demotivation is not merely a function of poor remuneration, but a direct 

consequence of operational obsolescence. As Tade, et, ai., (2019) observe, "The systemic 

vandalism of agro-allied pipelines and rural storage facilities in South-West Nigeria transcends mere 

economic sabotage; it constitutes a direct threat to national food security. Consequently, securing the 

agricultural ecosystem requires paramilitary forces to abandon static guarding paradigms in favor of 

decentralized, intelligence-led surveillance models supported by robust logistical mobility." Because the 

NSCDC is currently trapped in static guarding paradigms without the decentralized mobility 

and ICT support (modelled in decision variable 𝑥2) required for effective surveillance, the 

personnel's motivation to tackle vandalization "day and night" naturally plummets. This 

indicates that while the statutory mandate of general operations is structurally sound, the 

operational execution is severely compromised by the welfare (𝑥1) and logistical (𝑥2) deficits 

identified by the model. 
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How effective is NSCDC’s performance of its arms training and crime reporting 

responsibilities? Arms training engagement (Section C) is highly effective, validating the 

Corps' tactical baseline. A total of 98.4% of respondents agreed that the Corps is actively 

engaged in arms training (Item 11), and accountability for rifles and bullets is strongly 

affirmed (Item 16, 𝜇 ≈ 0.87). Conversely, crime reporting and administrative discipline 

show critical vulnerabilities. Item 18 (reporting to work on a timely basis) and Item 21 

(writing daily reports at the end of schedules) show severe negative skews, with over 80% 

of respondents disagreeing that these intelligence-gathering protocols are consistently 

followed. This highlights a gap in disaster-terrorological intelligence reporting, justifying the 

model's allocation to targeted administrative and intelligence training within the strategic 

ring-fence (𝑥3). 

 

Is the NSCDC’s Remuneration and Motivation system commensurable with its 

responsibilities? The empirical evidence categorically refutes the commensurability of the 

remuneration system (Section D). The fuzzy scores for this section are the lowest in the 

entire dataset, averaging 𝜇̅ 𝐷 ≈ 0.45. For instance, regarding the prompt payment of arrears 

(Item 27), 51.3% of respondents strongly disagreed, and a mere 2.6% agreed. Similarly, 

financial rewards as a motivational stimulus (Item 30) yielded a fuzzy score of 𝜇 ≈ 0.38. 

This profound welfare deficit mathematically validates the necessity of the IST (𝜖3 = 0.70) 

in the CFMOGP model. Without the hard constraint forcing a minimum 26% budget 

allocation to 𝑥1 (Welfare), the workforce would face complete psychological and 

operational collapse, rendering all tactical investments moot. 

 

How efficient is the NSCDC’s compliance to its Duties and Tasks Schedules? 

Compliance to duty schedules (Section E) presents a paradox of high personal discipline but 

systemic failure. Item 31 (going for duty as scheduled daily) shows high compliance (𝜇 ≈ 

0.85), proving the workforce's dedication. However, the efficiency of these duties is severely 

bottlenecked by logistical failures. Item 37 (lack of relevant communication gadgets making 

duties unsuccessful) was agreed upon by 52.9% of respondents, and Item 39 (insufficient 

arms/ammunitions for duties) was agreed upon by 51.8%. Thus, while the workforce is 

highly compliant with schedules, the actual execution of the tasks is rendered near-zero due 

to the absence of the ICT and mobility resources (𝑥2) required to support them. 
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How effective is the NSCDC’s performance of its Anti-vandalization/Disaster 

Management responsibilities? The performance in disaster management (Section F) is 

characterized by high operational willingness but severe material inadequacy. The Corps 

shows strong capacity for emergency monitoring (Item 44, 𝜇 ≈ 0.88) and the rescue of 

disaster victims (Item 45, 𝜇 ≈ 0.85). However, this high operational willingness is starkly 

contradicted by a severe lack of enabling infrastructure. Personnel report that the actual 

management of these disasters is crippled by a lack of relief materials (Item 46, where 39.3% 

strongly disagreed that materials are available) and a near-total absence of necessary 

communication equipment (Item 57, where 63.3% strongly disagreed). This paradox; where 

the workforce is highly willing but structurally incapacitated is perfectly encapsulated by 

Uyimleshi, (2023), who argue that "The convergence of climate-induced agrarian disasters and 

localized terrorism in Nigeria's ecological zones demands that civil defence architectures abandon siloed 

operational doctrines. To effectively protect the agricultural ecosystem, the NSCDC must embrace a unified 

disaster-terrorological framework that prioritizes real-time intelligence gathering and tactical mobility over 

mere hardware procurement." The EDA confirms that without the tactical mobility and real-

time intelligence (ICT) modelled in 

𝑥2, the Corps' inherent willingness to rescue and monitor cannot be translated into 

an effective disaster-terrorological response, reinforcing the high shadow price assigned to 

Logistics and Mobility in our optimization model. 

 

Does the NSCDC have sufficient provision of the relevant communication and 

mobility equipment? The data provides a resounding negative response to this question, 

identifying it as the single most critical bottleneck in the NSCDC's operational matrix 

(Section G). The lack of duty vehicles (Item 53) is catastrophic, with 80.6% of respondents 

disagreeing or strongly disagreeing that vehicles are sufficient. More alarmingly, the 

provision of necessary communication equipment (Item 57) is virtually non-existent, with 

63.3% strongly disagreeing and only 1.6% agreeing. Conversely, Item 60 confirms that 

87.4% of the workforce believes they could work more effectively with communication 

gadgets. This empirical reality is the exact mathematical driver for the CFMOGP model 

assigning the highest marginal utility - 34% of the baseline budget to Logistics, Mobility, 

and ICT (𝑥2). 
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Synthesis of Research Questions and Model Validation 

The answers to the six research questions collectively validate the structural integrity 

of the CFMOGP model. The data proves that the NSCDC possesses the statutory 

mandate (Q1), the tactical baseline (Q2), and the personnel discipline (Q4) to secure the 

Nigerian Agro-infrastructural ecosystem. However, these strengths are entirely neutralized 

by a catastrophic lack of mobility/ICT (Q6), inadequate disaster relief materials (Q5), and a 

severely demotivated workforce (Q3). The mathematical model successfully translates these 

empirical failures into actionable policy: it mandates a welfare floor (𝑥1 ≥ 26%) to resolve 

Q3, and aggressively ring-fences ICT and mobility funding (𝑥2 = 34%) to resolve Q4, Q5, 

and Q6. By doing so, it ensures that the Corps' inherent operational strengths (Q1, Q2) can 

finally be actualized in the field. 

 

Comparative Analysis with Existing Literature and Methodological Advancements 

To contextualize the contributions of this study, it is imperative to contrast our 

CFMOGP findings with existing literature on paramilitary workforce planning and Agro-

infrastructural security. While previous studies have adequately described the operational 

challenges facing the NSCDC, this study transitions the discourse from descriptive 

observation to prescriptive, mathematical optimization. 

 

From Descriptive Correlation to Prescriptive Optimization (Workforce Welfare): 

Unlike the descriptive findings of Ojo and Adeyemi (2021), which merely noted a statistical 

correlation between welfare and performance, this study quantifies the exact, 

mathematically tractable trade-offs. By establishing the Institutional Survival Threshold (𝜖3 

= 0.70) and proving via sensitivity analysis that a 10% fiscal shock reduces the welfare 

allocation to a strict "knife-edge" floor of 25%, we move beyond stating that "welfare 

matters." We provide the exact budgetary proportion required to prevent institutional 

decay, offering a prescriptive policy tool rather than a mere diagnostic observation. 

 

From Threat Identification to Tactical Resource Allocation (Agro-infrastructural 

Security): While Adebayo et al. (2022) accurately identified the vulnerability of the Agro-

infrastructural sector to vandalism and supply chain disruption, their work stopped at 

threat identification. This study provides the mathematical mechanism to optimize the 

security force tasked with preventing it. By mathematically proving that the highest 
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marginal utility for securing the agricultural ecosystem lies in Logistics and ICT (𝑥2 = 34%) 

rather than heavy armament (𝑥3 = 20%), we provide the NSCDC Command with a precise, 

ring-fenced allocation strategy (45% strategic minimum) to neutralize the exact 

vulnerabilities identified in the agro-sector. 

 

From Linear Determinism to Cognitive Ambiguity (Methodological Leap): A critical 

advancement of this study lies in its methodological architecture. Previous quantitative 

security studies have predominantly relied on Ordinary Least Squares (OLS) regression or 

standard linear programming, treating ordinal Likert-scale data as strictly continuous. This 

introduces severe statistical bias and fails to capture the "grey areas" of human motivation. 

The integration of Zadeh’s Fuzzy Set Theory (1965) resolves the ambiguity of human 

perception that plagued previous linear models. By transforming ordinal frequencies into 

continuous fuzzy membership scores (𝜇 ∈ [0, 1]), we offer a vastly superior policy tool 

that accurately reflects the cognitive reality of the workforce, allowing the CFMOGP 

model to optimize multi-objective goals without violating statistical axioms. 

 

From Siloed Duties to Unified Disaster-Terrorology (Operational Readiness): 

Finally, while traditional security literature often treats anti-vandalization, crime reporting, 

and disaster management as isolated operational silos, this study aligns with the 

Mathematical Terrorology framework (Udoh, et al, 2026). Our EDA and CFMOGP results 

prove that disaster-terrorological readiness (𝑍2) is not achieved merely through arms 

training (Section C), but is inextricably bottlenecked by communication deficits (Section 

G). By mathematically coupling these variables in the objective function, the model 

demonstrates that optimizing disaster response requires a holistic approach where 

intelligence gathering, mobility, and welfare are treated as a unified, interdependent matrix. 

 

CONCLUSION 

This study successfully formalized, validated, and stress-tested a Constrained Fuzzy 

Multi-Objective Goal Programming (CFMOGP) model to optimize workforce performance 

planning within the NSCDC South-West zone. By bridging advanced applied mathematics 

with computational policy analysis, the research provides a rigorous, empirically grounded 

framework for balancing the competing demands of workforce welfare and disaster-

terrorological readiness in the protection of Nigeria’s agro-infrastructural ecosystem. The 
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transition from heuristic, incremental budgeting to mathematically optimized resource 

allocation is a national security imperative. This study proves that a motivated, strategically 

equipped NSCDC workforce is the linchpin of agricultural ecosystem security. The major 

findings of this study are threefold: 

(i) The Imperative of the Institutional Survival Threshold (IST): Empirical analysis 

revealed a critical welfare deficit (Section D fuzzy mean = 0.562). The model 

mathematically proves that any policy attempting to maximize tactical readiness by 

dropping welfare funding below the derived IST (𝜖3 = 0.70, requiring a minimum 25–26% 

budget allocation) will trigger institutional decay, attrition, and compromised operational 

integrity. 

(ii) The Efficacy of the Strategic Ring-Fence: The CFMOGP baseline optimization 

demonstrates that a hybrid allocation, specifically directing 34% to ICT/Logistics and 20% 

to Arms/Disaster Training yields the highest marginal return on agro-infrastructural 

security. By enforcing a hard 45% strategic ring-fence constraint, the model guarantees that 

disaster-terrorological readiness (𝑍2) achieves an optimal score of 0.866, safely insulated 

from administrative cannibalization. 

(iii) Mathematical Resilience Under Fiscal Shock: The 10% budget contraction 

sensitivity analysis validated the model’s Lipschitz continuity. When resources shrink, the 

optimizer ruthlessly protects the 25% welfare floor and perfectly shields General 

Operations (𝑥4). The entire fiscal deficit is absorbed by trimming the strategic surplus, 

specifically by prioritizing ICT maintenance (30%) over new arms procurement (15%), 

providing a highly actionable, evidence-based austerity playbook. 

Ultimately, by adopting the CFMOGP framework, the NSCDC command can 

transition from reactive, zero-sum resource management to proactive, scientifically 

validated workforce planning, directly fulfilling the capacity-building mandate of the 

Tertiary Education Trust Fund (TetFund). 

Policy Recommendations 

Based on the mathematical proofs and computational simulations, the following 

mathematically tractable policies are recommended for the NSCDC Command and the 

Ministry of Interior: 

(i) Institutionalize the 26% Welfare Floor: Mandate that a minimum of 26% of all zonal 
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operational funds be legally ring-fenced for remuneration, arrears clearance, and micro-

incentives to prevent institutional decay and reverse the negative psychological skew. 

(ii) Enforce the 45% Strategic Ring-Fence: Funds allocated to ICT, vehicle 

maintenance, and disaster-terrorology training must be structurally protected from 

administrative virement to ensure Agro-infrastructural security and disaster response 

capabilities remain intact. 

(iii) Prioritize ICT over Heavy Armament under Austerity: In times of fiscal deficit, the 

optimizer dictates that maintaining decentralized communication gadgets and mobility 

yields a higher fuzzy satisfaction and operational return per Naira than procuring additional 

heavy weaponry. 

(iv) Adopt Non-Financial Motivation Substitutes: Since financial welfare is 

mathematically capped at the survival floor during fiscal shocks, the Command must 

immediately implement non-financial motivation (commendations, flexible scheduling) to 

artificially sustain 𝜇3without requiring fiscal outlays. 

Table 6. Policy Recommendation Matrix Under Varying Fiscal Conditions 

Policy Lever Baseline (B=1.0) Fiscal Shock (B=0.9) Action Priority 

• Welfare Funding Protect (26%) Hard floor (25%) Critical 

• ICT & Mobility Expand (34%) Prioritize (30%) High 

• Arms & Disaster Training Maintain (20%) Reduce to Min (15%) Medium 

• General Operation Maintain (20%) Shielded (20%) Low 

 

Limitations 

(i) Data Granularity: The model utilizes aggregate summary statistics rather than raw 

individual microdata. While the fuzzy transformation mitigates this, individual-level 

structural equation modeling could yield finer psychological insights. 

(ii) Cross-Sectional Nature: The data represents a single point in time. A dynamic, time-

series CFMOGP model could capture the lag effects of welfare investments on long-term 

operational readiness. 

(iii) Linear Elasticity Assumptions: The model assumes a linear relationship between 

budget allocation and fuzzy satisfaction. In reality, psychological motivation may exhibit 

non-linear threshold effects. 
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Areas for Further Studies: 

Future research should explore the integration of Machine Learning algorithms 

with the CFMOGP model to predict the non-linear psychological threshold effects of 

welfare deficits. Additionally, expanding the model to a multi-zonal, national scale using 

raw microdata will allow for the optimization of inter-zonal resource transfers, further 

securing the Nigerian agricultural ecosystem. 

Final Remarks: 

In the context of the Nigerian macroeconomic environment, heuristic and 

incremental budgeting is no longer sufficient for a paramilitary force tasked with securing 

critical infrastructure. This study proves that a mathematically optimized, motivated, and 

strategically equipped NSCDC workforce is not merely an administrative ideal, but a 

national security imperative. By adopting the CFMOGP framework, the NSCDC 

command can transition from reactive, zero-sum resource management to proactive, 

scientifically validated workforce planning, directly fulfilling the capacity-building mandate 

of the Tertiary Education Trust Fund (TetFund). 
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APPENDIX 

A QUESTIONNAIRE FOR WORKFORCE PLANNING: THE NSCDC PERSPECTIVE 
 

Section A: Demographic Distribution 

 Respondents Percentage 

Demographic Profile Item (N=191) (%) 

1.Age Bracket: 18 – 24 years 6 3 

25 – 31 years 14 7 

32 – 38 years 36 19 

39 – 45 years 66 36 

46 - 52 years 37 19 

53 years & above 33 17 

2.Qualification: Secondary School 40 21 

Tertiary Institution 151 79 

3.Marital Status Single 44 23 

Married 147 77 

4.Department/Unit 

 

Armed Squad 26 14 

Training 25 13 

Administration 26 14 

Welfare 11 6 

Crime Records 10 5 

Mines & Steel 6 3 

Disaster Management 21 11 

Public Relation 8 4 

Technical 11 6 

PCR 13 7 

ICT 12 6 

CTU 22 11 

5.Title/Rank Commander Cadre 47.00 24.61 

Inspector Cadre 11.00 5.76 

Assistant Cadre 11.00 5.76 

Superintendent Cadre 122.00 63.88 

6.Years in Service 1-9 years 31.00 16.23 

10-15years 89.00 46.60 

16-20 years 71.00 37.17 
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Section B: General Operations 

S/N Questions and Statements SA A UD D SD Total 

1. NSCDC has all it takes to maintain peace and order in Nigeria. 102 70 4 8 7 191 

2. Maintenance of peace and order in your unit of operation is not 
achievable. 

11 24 14 73 69 191 

3. NSCDC registers and inspects private guards. 167 22 0 2 0 191 

4. There are no inducements in the registration of private guards. 86 58 10 32 5 191 

5. NSCDC trains and supervises private guards before and after 
registration. 

144 34 7 2 4 191 

6. NSCDC are involved in the surveillance of government infrastructure. 136 53 0 2 0 191 

7. NSCDC are not effectively equipped to keep surveillance around 
government infrastructure. 

58 76 8 30 19 191 

8. The NSCDC anti-vandalization crusade is very efficient. 52 112 16 2 9 191 

9. The NSCDC has the needed facilities to tackles the vandalization 
of government 
infrastructure/utilities. 

 
36 

 
66 

 
10 

 
60 

 
19 

191 

10. NSCDC are well motivated to tackle the vandalization of government 
facilities in the day and at the nights. 

26 50 22 55 38 191 

 

Section C: Corps Arms Training and Crime Reporting SA A UD D SD Total 

11. NSCDC is engaged in arms training. 144 45 0 2 0 191 

12. NSCDC has the desired facilities for arms training. 63 87 8 21 12 191 

13. Armed squad training is not for all Corps. 26 49 10 67 39 191 

14. NSCDC are always trained as arms squad. 62 92 7 21 9 191 

15. Corps knows the implication of misuse of fire arms and ammunitions. 127 53 5 2 4 191 

16. There exists accountability for riffles and bullets used. 119 54 8 2 8 191 

17. Corps does not report unsafe working conditions to their supervisors. 24 28 14 71 54 191 

18. Corps does not report to work on a timely basis. 5 16 5 80 85 191 

19. Corps job schedules consider arrival times, observance of time limits 
for breaks and launches. 

40 93 11 38 9 191 

20. Corps does not stay on the job to the end of the day. 9 14 17 68 83 191 

21. Corps writes daily report at the end of each job schedule. 63 84 18 21 5 191 

 

Section D: NSCDC Remunerations and Motivation SA A UD D SD Total 

22. Corps salaries are very commensurate with assigned task. 19 52 25 54 41 191 

23. Corps promotions are always carried out regular. 15 41 27 60 48 191 

24. NSCDC has incentives that enhance productivity. 12 44 47 56 32 191 

25. Positive incentive/motivational stimulus is a priority for 
enhancement of Corps productivity. 

47 88 33 14 9 191 

26. Salaries and allowances are usually paid as at when due. 44 60 22 41 24 191 

27. Corps arrears are usually paid promptly. 5 29 26 74 57 191 

28. NSCDC promotional interviews are usually carries out without bias. 26 46 43 39 37 191 
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Section D: NSCDC Remunerations and Motivation SA A UD D SD Total 

29. Salary increments are usually done on regular basis. 6 66 29 41 49 191 

30. Financial rewards as motivational stimulus is always given to Corps. 12 33 25 58 63 191 

 

Section E: Corps Schedule of Duties and Tasks SA A UD D SD Total 

31 You go for duty(ies) as at when scheduled daily. 96 78 3 12 2 191 

32. Your duty schedules are weekly basis. 29 44 25 64 29 191 

33. Your duty schedules are monthly basis. 29 26 21 67 48 191 

34. Your duty schedules are 24hrs basis. 102 60 12 15 2 191 

36. You are always successful in duty schedules. 49 110 13 17 2 191 

35. You normally have partially successful duty schedules. 16 74 15 67 19 191 

36. Your lack of relevant communication gadgets usually makes 
your duties unsuccessful. 

28 73 38 37 15 191 

37. Obsolete equipment promotes unsuccessful duty. 63 71 14 26 17 191 

38. Most unsuccessful duty is usually emergency call duties. 9 56 37 83 6 191 

39. There are usually insufficient or no arms/ammunitions for your 
duties. 

19 80 23 52 17 191 

40. Your duty schedules are not always favourable to you. 7 47 32 75 30 191 

 

 

Section F: Anti-Vandalization and Disaster Management SA A UD D SD Total 

41. Surveillance of terrorist prone communities are usually easy. 11 31 16 77 56 191 

42. Corps are supposed to monitor the activities of religious bodies and 
Trade Unions. 

86 59 19 21 6 191 

43. Corps are well trained and equipped technically to monitors citizen’s 
social activities. 

46 74 12 46 13 191 

44. NSCDC also undertake emergency monitoring and management. 71 97 16 3 4 191 

45. Corps also undertake effective rescue of disaster victims. 102 61 2 18 8 191 

46. There are always relief materials for disaster victims and Corps. 22 56 38 53 22 191 

47. The mandate of information and intelligence gathering and 
management are well 
actualised by NSCDC. 

 
58 

 
96 

 
28 

 
6 

 
3 

191 

48. Disaster victims are always rehabilitated by NSCDC. 18 53 44 41 35 191 

49. NSCDC is also saddled with the responsibility to mediate in dispute 
settlement for 
members of the public. 

 
92 

 
63 

 
4 

 
12 

 
20 

191 

50. Corps does not have adequate knowledge on how to handle civil 
matters. 

23 27 13 48 80 191 
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Section G: Means of Communication and Mobility SA A UD D SD Total 

51. Efficient job performances are achievable in NSCDC. 86 92 5 2 6 191 

52. Availability of communication gadgets and vehicles help to enhance 
job performance in NSCDC. 

63 73 18 19 18 191 

53. There are sufficient duty vehicles in NSCDC. 6 22 9 61 93 191 

54. Fuelling of duty vehicles are done by NSCDC. 38 91 19 27 16 191 

55. NSCDC has sufficient experienced drivers for her duty vehicles. 39 95 10 34 13 191 

56. NSCDC usually undertake regular servicing and maintenance of duty 
vehicles. 

24 91 30 33 13 191 

57. NSCDC has the necessary communication equipment for every 
scheduled of duties. 

3 48 19 75 46 191 

58. NSCDC communication gadgets depend on electricity. 11 44 50 68 18 191 

59. NSCDC has sufficient equipment for every duty schedules. 15 26 25 74 51 191 

60. NSCDC can work more effectively and efficiently with 
communication gadgets. 

99 68 16 6 2 191 
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