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ABSTRACT

In this study we, developed and analysed a deterministic model for the transmission dynamics and control of Child trafficking by incorporating prevention strategies such as enhance rescue operations and rehabilitation program. The model is proved to be both epidemiologically and mathematically well posed. We showed that all solutions of the model are positive and bounded with initial conditions in a certain meaningful set. The existence of unique child trafficking  free and endemic equilibrium points are investigated and the basic reproduction number is computed.  Then, we study the local asymptotic stability of these equilibrium points. The analysis shows that the system has a locally asymptotically stable child trafficking-free equilibrium point whenever the reproduction number is 
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 and locally asymptotically stable endemic equilibrium point whenever the reproduction number is 
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. The simulation result shows the agreement with the analytical results. 
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INTRODUCTION

Child trafficking is a global problem affecting millions of children, especially in developing countries. It involves the recruitment, transportation, transfer, or harboring of children for exploitative purposes such as forced labour, sexual exploitation, and illegal activities.

Mathematical modeling has proven to be a powerful tool in understanding complex social and epidemiological problems. By applying modeling technique to child trafficking, it predict trends, and evaluate intervention strategies

Adesina (2014) asserted that trafficking Is the recruitment, transportation, transfer, harbouring or receipt of children and adults by means of threat or use of force or other forms of coercion, abduction, fraud, deception, abuse of power, a position of vulnerability or the giving or receiving of payments, benefits to achieve the consent of a person having control over the child for the purpose of exploitation.

The UN convention Against Transnational Organized Crime (2011) defined trafficking as “ The recruitment, transportation, transfer, harbouring or receipt of persons, by means of threat or use of forced or other forms of coercion, abduction, fraud, deception, of abuse of power giving or receiving of payments or benefits to achieve the consent of a person, having control over another person for the purpose of exploitation” “exploitation shall include, at a minimum, the exploitation of the prostitution of others or other forms of sexual exploitation, forced labour or services, slavery or practices similar to slavery, servitude or the removal of organs”

Thus, in line with the above definition, trafficking generally refers to the business of taking children away from their homes, transporting them elsewhere, to be put to use by others, usually to make money (Dottridge, 2004).Trafficking is a form of human adoption which involves the movement of people, most often, against their will for the purposes of sexual or labour exploitation. The International Labour Office (2014) stated that exploitation of people may come in the form of abusive conditions to which the victim is subjected, including physical and mental abuse or confinement, inadequate or non-existent health care, poor accommodation and hazardous work. They further stressed that exploitation can occur at any point in the chain of events that, when taken together, are recognized as trafficking, forcing a child or persons, or misleading him/her with false promises in the recruitment or transportation process is also considered exploitative.

Child labour in Nigeria pertains to the employment of individuals under 18 in a manner that restricts or hinders their ability to engage in early childhood

development and education (Musa et al., 2023). Child labour is prevalent in every state nationwide (Magaji, 2005). Children often endure hazardous

working conditions, lack of safety measures, extended work hours, poor remuneration, exposure to pesticides, and reliance on chemical fertilisers as they

are used as forced Labour. Furthermore, many marginalised youth engage in solicitation and Labour as carriers and collectors (Magaji & Musa, 2015).

According to Adepoju (2005), trafficking in women and children for sexual exploitation is a simmering problem in Southern Africa, especially in Lesotho, Mozambique, Malawi, South Africa, and Zambia. Despite the increasing complexity of trafficking routes, South Africa remains a significant hub for both internal and external trafficking. Also, children are trafficked for domestic labor and street hawking within Nigeria and West African countries (Magaji, 2007). Additionally, children from Togo, Benin, Ghana and Cameroon are brought into Nigeria and Senegal, which are major transit points and sometimes the final destination for trafficked women and children. 

The incidence of human trafficking involving many Nigerians began in the 1990s as a result of the decline in the economy of the country (Njoku, 2016) and the consequent increase in unemployment, poverty, inflation, low wages and general social misery among the masses (Aluko & Magaji, 2020). Like many other African nations, Nigeria is plagued by issues such as poverty, unemployment, insecurity and unfavorable economic conditions (Magaji, Kari & Jafar, 2020; Shaba, Obansa, Magaji & Yelwa, 2018). Nigeria is rich in resources, but political instability and widespread corruption have facilitated trafficking in persons (Ezeh & Oli, 2021), and further hindered progress towards reducing poverty (Magaji, 2002). 

AIM AND OBJECTIVES

The aim of this study is to develop and analyse a mathematical model for the transmission dynamics of child trafficking, the objectives are to:

i. formulate a mathematical model for child trafficking dynamics;

ii. analyze the basic properties of the model, including positively and boundedness;

iii. determine the equilibrium points and analyze their stability;

iv. derive the basic reproduction number (
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v. investigate the effects of key parameters on trafficking dynamics.

MATERIAL AND METHODS

Materials and Method

3.1 Model Formulation

A mathematical model of child trafficking was formulated with five (5) compartments namely:
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We propose a mathematical framework for analyzing the costs and benefits of human trafficking

prevention and long-term aid programs among a population of underage females. Figure 1 illustrates the general dynamics of the proposed model. Let N denote the size of the total population, i.e., females between the ages of 12 and 18 and living in poor socioeconomic conditions. The population is divided into five classes. Class S1 represents females who are susceptible to victimization and have not previously been the victim of human trafficking. Class S2 represents females who have previously been victimized and are susceptible to repeat victimization. Class V represents the victims of human trafficking. Finally, classes As and AL represent previously victimized females who are currently receiving either short-term

The arrows, in Figure 1, illustrate movement of individuals between the classes and into or out of

the population. Susceptible females without prior trafficking incidences (class S1) become victims at the rate (
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) where 𝛽1 is the per capita female trafficking recruitment rate and V/N is the probability of interacting with other trafficking victims. Similarly, 
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is the rate at which susceptible females with prior trafficking incidences (class S2) become repeat victims. Here, we assume that 𝛽2 > 𝛽1. Human trafficking victims escape class V by leaving on their own and returning to susceptible class (class S2) at rate 𝜅1𝑉 or by being rescued by law enforcement officials at rate 𝛾𝑉. Rescued victims are immediately placed into a short-term aid program (class As). After receiving short-term aid, a female may receive additional long-term aid services (class AL). Those that do not receive additional services, return to class S2 at the rate 𝛼𝐴𝑆(1 − 𝑟) where 𝛼 is the rate of leaving short-term care and (1 − 𝑟) is the proportion of

those opting to not go onto a long-term care facility. Those that opt to go to a long-term aid facility enter the AL class at rate 𝑟𝛼𝐴𝑆 . It is intended that females in a long-term aid program remain in the program until they are no longer underage, however, it is possible that these females return to the susceptible population (class S2) at rate 𝜅2𝑅. Lastly, we assume a constant population size N over time so that 𝜇 represents the rate of entrance into the population due to births as well as the rate of exit from the population due to aging.
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The following analytical techniques will be used:

· Positively and boundedness analysis

· Computation of basic reproduction number (
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· Determination of equilibrium points

· Stability analysis

Model Assumptions

· The population is homogenous

· Recruitment into susceptibility is constant

· Trafficking occurs through interaction between susceptible and trafficked individuals

· Rescued children undergo rehabilitation

· Natural death occurs in all compartments
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