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ABSTRACT
Using the principles of thermodynamics for analogical purposes,
this article seeks to answer the following question: What can the
principles of thermodynamics reveal about the effects of cross-
border migration and Boko Haram crisis on security challenges in
Africa? The increase in the intensity of terrorist attacks by Boko
Haram and the responses of government security forces to curb
the situation in Nigeria has resulted in internal displacement of
people and themovement of affected people in Northern Nigeria
to neighboring African countries such as Niger, Cameroon, and
Chad. Consequently, this article uses the principles of thermo-
dynamics in the physical sciences to explain the likely security-
related consequences of cross-border migration as a result of
BokoHaramactivities inNorthernNigeria. Some thermodynamics
concepts used in this article include heat transfer, thermal equi-
librium, exothermic reaction, and entropy. The major argument
of the article is that the persistence of cross-border migration as a
result of Boko Haram activities portends dangerous security chal-
lenges for African countries especially Nigeria’s border countries
in the future. It is, therefore, pertinent that effective strategies be
identified locally and internationally to curb the activities of the
Boko Haram group.

Introduction

The Boko Haram crisis which started as a domestic security problem in Nigeria has
gradually become a regional issue in Africa. In order to cope with the spread of
terrorism in the region, a summit was organized in Paris in May 2014. It brought
together the heads of state of Nigeria, Niger, Cameroon, Chad, Benin, and France.
They decided to increase regional collaboration in combating Boko Haram activ-
ities through well-organized border patrols, surveillance, and exchange of relevant
security information. The intensity of the terrorist actions of BokoHaram inNigeria
and some neighboring countries led the AfricanUnion’s Peace and Security Council
to make a decision on January 29, 2015, adopting a formal framework to make the
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multinational Joint Task Force (MNJTF) operational and more effective. The deci-
sion authorized the deployment of up to 7,500 military and nonmilitary staff, for
a period of 12 months with the possibility of renewal. The purpose of the mission
is to create a secure environment, restore state authority, and facilitate humanitar-
ian assistance in the affected areas. This decision was taken in accordance with the
report of the Chairperson of the AUCommission. TheMNJTF was also expected to
assist in finding kidnapped people, stopping the flow of arms, reintegrating insur-
gents into society, and bringing those responsible for crimes to justice (European
Parliament, 2015).

Given the rising intensity of the Boko Haram crisis and coordinated efforts to
curb the problem, the following question becomes pertinent: What can the princi-
ples of thermodynamics reveal about the likely consequences of cross-bordermigra-
tion and the regionalization of the Boko Haram crisis? Some scholars have used
the principles of thermodynamics to explain economic and environmental situa-
tions. For example, Rees andWackernagel (1996) used principles of thermodynam-
ics to explain why cities cannot be sustainable. Similarly, Peon-Escalante, Tejeida,
and Badillo (2007) used the entropy concept in thermodynamics to study organi-
zation development and change. García-González (2011) also used the principles of
thermodynamics to study how problems created by the economic system in indus-
trialized countries can be confronted. This article attempts to use the principles of
thermodynamics in physical sciences to explain the effects of cross-border migra-
tion and Boko Haram crisis on security challenges in Africa.

Conceptual Clarification

This section examines basic concepts used in the article. These concepts include
cross-border migration; Boko Haram; principles of thermodynamics such as, heat
transfer, thermal equilibrium, entropy, and exothermic reactions.

Cross-BorderMigration

Cross-border migration can be defined as migration across an international bound-
ary (Hirschman, Kisinitz, &DeWind, 1999, p. 7). Cross-bordermigration as a result
of violent conflicts or terrorist activities can be viewed as forced migration, that is, a
migratorymovement inwhich an element of compulsion exists, including livelihood
threats which could arise from natural or man-made causes (International Organi-
zation for Migration, 2011). Some studies have shown that cross-border migration
especially during periods of violent conflict can contribute to the spread of con-
flict. For example, Lake and Rothchild (1998) observed that cross-border migration
can generate violence in the host country. Failure to check the situation can make
violent conflict spread to other countries. Fearon (1998) also noted that it is possi-
ble for cross-border migration during conflict to de-stabilize a new place. Premdas
(1991, p. 16) argues that migration spreads ethnic conflict across borders, creating
“an uncontrollable chain of ever-widening involvement of host communities.” The
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46 N. UMUKORO

effects of cross-border migration during conflicts made the former United Nations
Secretary, General Kofi Annan, warn that “no war leaves the neighboring countries
untouched … What often begins as an internal dispute over power and resources
can quickly engulf an entire region” (Annan, 2001).

Boko Haram

Boko Haram group officially calls itself Jama’atul Alhul Sunnah Lidda’wati wal Jihad
which means people committed to the propagation of the Prophet’s teachings and
Jihad (Aro, 2013). The expression “Boko Haram” is derived from one Hausa word
Bokowhich means book and an Arabic wordHaramwhich means sin or forbidden.
Generally, the expression conveys the idea that western education or anything asso-
ciated with western civilization as sinful and forbidden (Isichei, 1987). It is impor-
tant to note that one could argue that this is an extreme interpretation and that the
real grievance of members of the Boko Haram group is the corruption associated
with people who benefit the most from “western” education. For example, a United
Nations study shows that poverty in 12 northern states of Nigeria is nearly twice
that of the rest of the country (Eme & Ibietan, 2012). Children in the far north are
almost four times as likely to be undernourished. Child mortality is over 200 deaths
per 1,000 live births, leading to lower life expectancy. Educational standards are just
as bad. Literacy in the far north is 35% as opposed to 77% in the rest of the country.
Seventy-seven percent of women in the far north have no formal education, com-
pared to only 17% in the rest of the country. In northern Nigeria, primary school
attendance is only 41%, while youth unemployment is extremely high (Eme & Ibi-
etan, 2012). All of this contributes to joblessness and a deepening cycle of poverty
(Carson, 2012). In the same vein, Abdulkarim Mohammed, a researcher on Boko
Haram, added that violent uprisings in Nigeria are ultimately due to “the fallout of
frustration with corruption and the attendant social malaise of poverty and unem-
ployment” (Cook, 2013). Some other scholars are of the view that the intent of Boko
Haram adherents is to replace modern state formation with the traditional Islamic
state, because Western values run contrary to Islamic values. They believe that evil
in the society is as a result of the embrace of Western civilization, and in order to
curb such evil an Islamic society must be entrenched by destroying modern state
institutions. The idea goes hand in hand with the entrenchment of the Shari’a law in
the society (Danjibo, 2009).

Thermodynamics

Thermodynamics is the study of macroscopic systems for which thermal effects are
important (Poisson, 2000). It can also be defined as the branch of science dealing
with transformation of energy of all kinds from one form to another. In addition
it deals with the laws governing such transformations (Ademoroti, 1996). The rel-
evance of the principles of thermodynamics to the understanding of social situa-
tions has been demonstrated by several scholars. For example a German physicist
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Ingo Müller introduced the concept of “sociothermodynamics” which focuses on
the study of racial divisions and separations in society, which can be understood
from a phase-diagram perspective (Müller, 2002). Rees and Wackernagel (1996)
also used the principles of thermodynamics to explain why cities cannot be sustain-
able. Similarly, Peon-Escalante and colleagues (2007) used the entropy concept in
thermodynamics to study organization development and change. García-González
(2011) also used the principles of thermodynamics to study howproblems created by
the economic system in industrialized countries can be confronted. The successful
application of the principles of thermodynamics in the social sciences made Wang
(2009) conclude that “achievement of thermodynamics has influence not only on
natural sciences, but also on social sciences and philosophy.”

In order to ensure a proper understanding of the concept of thermodynamics, it
is important to introduce the concept of thermodynamic system. A thermodynamic
system is the part of the universe that is being considered. It is separate from the sur-
roundings (the remaining part of the universe) by a boundary that may be assumed
to be real for the purpose of thermodynamic calculations (Ademoroti, 1996). Exam-
ples of thermodynamic systems include isolated system, closed system, and open
system. System and surroundings are separated by a definite border called bound-
ary. System, surroundings, and boundary constitute the universe. An open system is
a thermodynamic system which allows both mass and energy to flow in and out of
it, across its boundary. A closed system allows only energy (heat and work) to pass
in and out of it. It does not allow mass transfer across its boundary. An isolated sys-
tem does not interact with its surroundings. It does not allow both mass and energy
transfer across its boundary. It is more restrictive. The following concepts are rele-
vant in understanding what the principles of thermodynamics encapsulate.

Energy
Energy is defined as the ability or the capacity of a system to do work. Some of
the many forms that energy takes are: mechanical energy, which includes potential
energy stored in a system and kinetic energy, from the movement of matter (Amer-
ican Petroleum Institute, 2014).

Temperature
Temperature refers to ameasure of themolecular activity of a substance. The greater
the movement of molecules, the higher the temperature. It is a relative measure of
how “hot” or “cold” a substance is and can be used to predict the direction of heat
transfer.

Heat Transfer
Heat transfer is energy transfer that takes place solely because of temperature dif-
ference (Young, 1987). Many thermodynamic processes proceed naturally in one
direction but not the opposite. For example heat always flow from a hot body to
cooler body, never the reverse.

D
ow

nl
oa

de
d 

by
 [

N
at

ha
ni

el
 U

m
uk

or
o]

 a
t 1

2:
26

 2
0 

Ja
nu

ar
y 

20
16

 



48 N. UMUKORO

Thermal Equilibrium
The expression thermal equilibrium refers to a state of balance, the absence of
change when two bodies are in thermal contact and there is no net flow of heat
between them, they are said to be in thermal equilibrium. In other words, two phys-
ical systems are in thermal equilibrium if no heat flows between themwhen they are
connected by a path permeable to heat. Thermal equilibrium obeys the Zeroth Law
of Thermodynamics.

Zeroth Law of Thermodynamics
The zeroth law of thermodynamics states that if two systems, A and B, are in ther-
mal equilibrium with a third system, C, then A and B are in thermal equilibrium
with each other. It is analogous to the transitive property in mathematics (if A = C
and B = C, then A = B). Another way of stating the zeroth law is that every object
has a certain temperature, and when two objects are in thermal equilibrium, their
temperatures are equal. It is called the “zeroth” law because it came to light after the
first and second laws of thermodynamics had already been established and named,
but was considered more fundamental and thus was given a lower number—zero
(Chegg.com, 2015)

Exothermic Reaction
All chemical processes are accompanied by energy changes. When a reaction pro-
ceeds, it either releases energy to, or absorbs energy from, its surroundings. In ther-
modynamics, these two types of reactions are classified as exothermic or endother-
mic, respectively. Exothermic reaction is one in which heat is liberated or given out
to the surroundings.

Overview of Cross-Border Migration in Africa

The spatial movement of human population involving a change of place of usual res-
idence between well-defined geographical entities is an important process for pop-
ulation redistribution within and across countries. According to (UNFPA, 2005)
migrants all over the world are seeking what all human desire: better standards of
living, a safe environment, and freedom from want and fear. The West African sub-
region is no exception to this growing phenomenon. Of the 191 million migrants
scattered across the globe, nearly 7 million people hail from the West Africa sub-
region (United Nations, 2006). In precolonial West Africa, long distance migration
was very common. Intra West African migration was initially seen as population
movement in response to human needs like favorable ecological conditions, fertile
land, food, shelter, as well as greater security during the period of tribal warfare in
the 19th Century. Interestingly, population movements currently viewed as inter-
national migration occurred over large expanses of land without much constraint
except the fear and harm from wild animals, difficult means of transportation, poor
access to information, security threats posed by interethnic warfare, slave raids, and
harsh climatic conditions. Indeed, West African migrants within the region have
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always thought of the region as an economic unit within which people, trade in
goods, and services moved without restriction (Addo, 1975). It was therefore diffi-
cult to distinguish between internal and external migration during the precolonial
period (Adepoju, 2005).

The advent of colonial rule changed the pattern of migration inWest Africa. One
of the principal relics of colonial rule is the demarcation or creation of borders.
In the efforts of Europeans to scramble for control over the people and resources
of Africa, these borders were made without any regard for the social and cultural
realities of the indigenous people and as a result, some ethnic groups like Nzema
and Bono (Ghana and Cote D’Ivoire), Ewe (Ghana and Togo), Yoruba (Nigeria and
Benin),Hausa (Nigeria, Niger, and Mali),Mende (Liberia and Sierra Leone) among
others were divided and found themselves in different countries. The ethnic groups
in the adjacent countries regarded movements across these artificial boundaries as
part of their internal movements. This is simply because they continued to keep
their kinship ties in spite of the boundaries created (Adepoju, 1998; Twum-Baah,
1995). Their cultural affinity facilitated movement across these borders and integra-
tion, especially where they speak the language of the indigenous people in the host
country.

In the early days of postcolonial era, the efforts put in place to consolidate the
boundaries created did not hinder movement across borders significantly. The late
1960s witnessed enactment of rules and regulations to control immigration into
their countries in order to protect the job security of their nationals. For instance,
Ghana enacted the Aliens compliance order (Act 160) in 1969. Section 10 of Act 160
prohibits the engagement of foreign nationals to reside and work in Ghana, except
in accordance with a licence granted by the Minister responsible. This era ushered
in attempts to draw distinction between internal and international migration.

Subsequently, the formation of the Economic Community of West African States
(ECOWAS) made it possible for cross-border migration in West Africa to become
easier. The ECOWAS policy on migration in West Africa was based on the con-
viction that the promotion of harmonious economic development of the Member
States required effective economic cooperation and integration largely through a
determined and concerted policy of self-reliance. This has also resulted in transna-
tional crime and free flow of conflict accelerating factors. One of such cases is the
Boko Haram crisis in Northern Nigeria.

Thermodynamics, Conflict, and Cross-Border Migration: How are They
Related?

Thermodynamics, which is the study of energy relationships involving heat,
mechanical work, and energy transformations, is useful in understanding cross-
border migration and security issues. Energy has been defined as the power to do
work or the capacity of a material body or radiation to do work. Thus, the power or
capacity of conflict to do work can be described as conflict energy. The work con-
flict does can either be positive or negative depending on how the conflict situation
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50 N. UMUKORO

is handled. Just as the energy possessed by a material body can exist in a potential
state before it is set inmotion (becomes kinetic)with the application of force, conflict
energy in its potential state can be set in motion by conflict accelerating factors. If
conflict accelerating factors are not controlled, conflict explosion could be the result
especially after the occurrence of a triggering event. The notion that conflict can be
in a potential state is buttressed by Brown (1981) who espoused the view that the
first level of conflict situation is the latent or potential conflict where two or more
people held conflicting views but are not aware of how the other feel. In the view of
Adekanye (1999), potential conflict or structural background conditions of conflict
requires the effects of conflict accelerating factors before violent conflict can occur.
Conflict accelerating factors can be compared to thermodynamics concepts such
as heat or temperature. Temperature is the scientific quantity which corresponds to
the primary sensation of hotness and coldness. The conflict temperature of a society
or country can be described as the measure of the quantity of conflict accelerating
factors acting on the potential sources of conflict or structural background condi-
tions of conflict. Conflict accelerating factors include rising cases of unemployment,
poverty and threats to physical, environmental, and human security. If the conflict
temperature of a country, that is, conflict accelerating factors continues to increase
without effective control measures put in place, conflict explosion might result just
as an automobile experiencing overheat could break down or get burned.

The principle of exothermic reaction can be used to explain the link between
conflict explosion and cross-borderMigration. Exothermic reaction is one in which
heat is liberated or given out to the surroundings. If a society or country is experi-
encing violent conflict, it is likely to make people with various physical, social, and
economic problemsmove out of the conflict zone to other societies or countries that
are relatively peaceful. As people continue to move from the violence-ridden coun-
try to relatively peaceful countries, conflict accelerating factors such as rising cases
of unemployment, poverty, and environmental cum human security could increase
(an increase in the conflict temperature of the country). If suchmovement continues
and effective strategies are not adopted and implemented, violent conflictmight also
explode in the host country. Therefore, the influx of people from a violent conflict
ridden country to a relatively peaceful country is a danger signal indicating conflict
explosion in the relatively peaceful country.

Overview of Boko Haram Activities in Nigeria

The terrorist activities of Boko Haram have increased the insecurity problem in
Nigeria and neighboring countries. That is why inMarch 2014, UnitedNationsHigh
Commissioner for HumanRights,Ms. Navi Pillay, asserted that Nigeria is “currently
facing its most daunting set of challenges for decades” (International Coalition for
the Responsibility to Protect, 2014). The current insecurity challenge in Nigeria is
not a day-old problem but a cumulative effect of unresolved or poorlymanaged situ-
ations. Ogunyemi (2011)making reference to Frantz Fanon’s dimensions of violence
argues that any attempt to explain the emergence of security problems in Nigeria
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must recognize the physical, structural, and psychological violence unleashed on
the people over the years by a tiny class of oppressive and manipulative rulers of
the Nigerian state. Similarly, Kukah (2012) argues that religion is used to mobilize
against modernity, which is seen as the root cause of social anomalies or the effects
of bad governance such as corruption and insecurity. This view was buttressed by
former U.S. Secretary of State, Hillary Clinton, during her visit to Nigeria in 2009,
when she noted that:

The most immediate source of the disconnect between Nigeria’s wealth and its poverty is
the failure of governance at the federal, state, and local levels … Lack of transparency and
accountability has eroded the legitimacy of the government and contributed to the rise of
groups that embrace violence and reject the authority of the state. (Clinton, 2009)

The history of the current upsurge of Boko Haram activities can be linked to
MohammedYesufwhowas born on January 29, 1970.He studied theQur’an inChad
and Niger Republic. While in the two countries, he developed radical views that
were abhorrent toWesternization andmodernization. Like theMohammedMarwa,
Yusuf came back to Nigeria and settled in Maiduguri and established a sectarian
group in 2001 known as the Yusufiyya, named after him. The sect was able to attract
many members across Northern Nigeria as well as in Chad and Niger Republic.
Yusuf began his radical and provocative preaching against other Islamic scholars
such as Jafar Adam, Abba Aji, and Yahaya Jingir and against established political
institutions (Walker, 2012).

The activities of the Boko Haram group have affected Nigerians and foreigners in
different ways. For example, the abduction of over 200 female students in a Govern-
ment Secondary School in the town of Chibok in Borno State, Nigeria on the night
of April 14–15, 2014 has been a cause for concern to both Nigerians and the inter-
national community. Human Rights Watch observed that over 25,000 people have
been killed in the country since 1999 and events since the start of 2014 have reached
unprecedented levels (Human Rights Watch, 2014). United Nations and Nigerian
officials report that more than 6 million Nigerians have been affected by the con-
flict between Boko Haram and the Nigerian government, and more than 300,000
have been displaced. Nigeria’s heavy-handed response to Boko Haram’s insurgent
and terrorist operations has also taken a toll on civilians and complicatedU.S. efforts
to pursue greater counterterrorism cooperation with the Nigerian government, in
spite of shared concerns about BokoHaram and its ties to regional and international
terrorist groups and operatives (Blanchard, 2014).

BokoHaram activities have adverse effects on the social and economic life of peo-
ple in Nigeria especially those living in the North East. It has crippled educational
activities in most parts of Adamawa, Bornu, and Yobe states. The insurgents have
invaded primary and secondary schools, killing scores of children and their teachers
in savage attacks unknown in modern history. In the mix of this insecurity, parents
have to withdraw their children and wards; some undergraduates of higher insti-
tutions in the states affected have also sought admissions in equivalent schools in
the south. Governments have been forced to also close down some of the schools
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52 N. UMUKORO

in the most notorious areas that the sect has major hold. This has worsened the
illiteracy rate in a region where illiteracy rate is as high as 80%, with many children
roaming the streets. Boko-Haram crises and anti-insurgency operations and general
insecurity had uprooted or displaced over 6,000 people in north-eastern Nigeria.
The United Nations High Commissioner for Refugees (UNHCR) maintained that
6,240 people have taken refuge in Niger Republic for safety reasons. Others from
Adamawa have also crossed over to Cameroun and Chad republics since the crises
started in 2009. Additionally, the state of emergency in the North-East of Nigeria
and the accompanying military operations in that axis have adversely affected eco-
nomic activities generally, including agricultural production and food prices as well
as consumer demand. The insurgency and the fight against it by the government
have the potential of crippling the economy of northern Nigeria, and affecting eco-
nomic growth (Ekok & Oketa, 2013).

Boko Haram and Cross-Border Migration in Africa: Application of
Principles of Thermodynamics

Movement across borders has become a major issue in the escalation of the Boko
Haram crisis. For example, after a harsh crackdown on the sect by the Nigerian
police, which led to the death of its leader and founder—Mohammed Yusuf—the
rest of the leadership and the remaining sect members reportedly fled Nigeria to
neighboring Niger, Chad, and Cameroon, to regroup, recruit more members and
prepare for future attacks (The Economist, January 26, 2013). When Boko Haram
eventually returned to Nigeria in 2010, it was a more vicious organization that
employed sophisticated weapons and strategy to conduct attacks that have so far
killed more than 25,000 people as well as shattered private and public properties
worth millions of dollars (Maiangwa, 2013; Human Rights Watch, 2014). The crisis
has created serious human security challenges that encourage cross-border migra-
tion.

The principle of heat transfer can be used to explain why people move across
borders as a result of the Boko Haram crisis. Just as heat transfer takes place solely
because of temperature difference, people move out of parts of Northern Nigeria to
countries such as Chad, Cameroon, and Niger because of differences in the level of
threats to human existence in these areas. Threats to human existence in Northern
Nigeria include physical destruction of lives and properties by Boko Haram terror-
ists and government security forces, food crisis, poverty, and unemployment chal-
lenges.

Victims of Boko Haram attacks in northern Nigeria usually migrate to other
countries such as Chad, Cameroon, and Niger because they perceive the security
situation in these countries to be safer. In other words the conflict temperature in
Northern Nigeria is likely viewed by victims of Boko Haram attacks to be higher
than neighboring African countries where they are fleeing to. Just as many thermo-
dynamic processes proceed naturally in one direction but not the opposite (e.g., heat
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always flow from a hot body to cooler body, never the reverse) cross-border migra-
tion in areas affected by the Boko Haram crisis especially with reference to victims
is usually from Boko Haram devastated areas to places where there is relative peace
and not from areas experiencing relative peace to Boko Haram devastated areas.

The principle of exothermic reaction and thermal equilibrium can be used to
explain the likely consequence of such movement across borders to countries such
as Chad, Niger, andCameroon. Exothermic reaction is one inwhich heat is liberated
or given out to the surroundings. Terrorist activities in Northern Nigeria produce
refugees and conflict accelerating factors which are absorbed by other African coun-
tries such asChad,Niger, andCameroon. The principle of thermal equilibriumhelps
to explain the danger associated with the prevailing situation. Thermal equilibrium
refers to a state of balance, the absence of change when two bodies are in thermal
contact and there is no net flow of heat between them. In other words, two physical
systems are in thermal equilibrium if no heat flows between them when they are
connected by a path permeable to heat. If the current state of Boko Haram activities
persists andmovement across borders continues to other African countries, there is
the likelihood that serious security challenges will erupt in these countries, which
will prevent other Boko Haram attack victims from seeking refuge in those coun-
tries. In other words, the level of security challenge in countries such as Chad, Niger,
and Cameroon may become like that of Northern Nigeria if effective measures are
not put in place. Based on the zeroth law of thermodynamics which states that if two
systems,A andB, are in thermal equilibriumwith a third system,C, thenA andB are
in thermal equilibriumwith each other, if the level of security challenge in Northern
Nigeria becomes the same with Niger, Chad, and Cameroon, then the management
of refugee problems might become very complex.

The following are some statistical evidence pointing toward this direction. In
2007, Cameroon hosted a total population of 2,900 refugees from Nigeria. In 2014,
Cameroon had an estimated 44,000 refugees fromNigeria (UNHCR, 2014). Internal
Cameroonian refugees also began to leave areas bordering Nigeria to escape Boko
Haram violence, especially following the December 2014 Cameroon clashes. For
example, more than 100 suspected Nigerian Boko Haram militants were killed and
over 200 arrested during an operation conducted by Cameroonian army in Decem-
ber 2014 far-North Region of Cameroon. The BokoHaram attacks in Cameroon has
made the Cameroonian government to strengthen themilitarymight of the country
and sendingmore troops to the north to fight against BokoHaramfighters (africans-
potlight.com, 2014).

In January 2015, many schools in the Far North Region did not reopen immedi-
ately after the Christmas vacation following the December 2014 Cameroon clashes,
and it was reported that “thousands of teachers, students and pupils have fled schools
located along the border due to bloody confrontations between the Cameroonmili-
tary and suspected BokoHarammilitants.” The Cameroonianmilitary has deployed
forces to ensure safety for students attending schools (Reinnier, 2014; Umar, 2015).
The movement of Nigerian refugees to neigboring African countries creates con-
flict accelerating factors in these countries. For example, food insecurity is a major
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challenge for these refugees. BetweenMay and July 2014, over 8,000 Nigerians from
Adamawa, Yobe, and Borno States fled to Cameroon. Food and shelter for those in
need have been provided by local communities. However, their food stocks are run-
ning low. Malnutrition was estimated at 25%, and the UNWorld Food Programme
(WFP) has begun distributing food, despite a “volatile” security situation near the
Nigerian border (UN News Service, 2014).

Apart from food, health challenges have also been reported. According to
UNHCR representative in the Cameroon, Nigerian refugees arrive in the coun-
try hungry, exhausted, with wounded feet from the long journey, and with a
high rate of respiratory infections among the children (UNHCR, 2014). Cholera
in Cameroon’s Far North Region has killed about 200 people and affected thou-
sands since June 2014. Water and sanitation facilities for people living in the gov-
ernment primary school in Kolofata, where about 1,000 refugees are sheltering,
are very poor (http://www.irinnews.org/report/100618/cameroon-border-towns-
no-safe-haven-for-nigerian-refugees).

The situation is not also different in Chad. The Office of the UNHCR (2014)
reported that attacks in Borno state have uprooted about 7,300 Nigerians, forcing
them into western Chad, where most are staying with local communities in villages
around 450 kilometres north-west of the capital, N’Djamena.A spokesperson for the
UN Office for the Coordination of Humanitarian Affairs (OCHA) said the January
3, 2015 attack on the town of Baga alone caused 3,400 people to flee to Chad. “The
Government of Chad has requested international assistance,” said the spokesperson.

The Chadian Government has sent a mission and a medical team to the areas and is pro-
viding food assistance and other basic supplies. Humanitarian agencies including OCHA,
the UN Children’s Fund (UNICEF), UNHCR, the World Food Programme (WFP) and
the World Health Organization (WHO) are currently in the area assessing needs. (United
Nations News Centre, 2015)

In Niger, many cases of refugees have been recorded. A census carried out by
the Niger government with UNHCR technical support found that at least 90,000
refugees have arrived in oneNiger region sinceMay 2013 (That figure includesmany
Niger nationals who had been living in Nigeria). The UNHCR and the National
Eligibility Commission of Niger have established a refugee camp, in which some
refugees have been documented and basic relief, including drinking water and
latrines, supplied (Campbell, 2015).

Progress Towards Thermal Equilibrium and Conflict Explosion in
Neighboring African Countries

Some reports have indicated that Boko Haram terrorist activities have started in
Nigeria’s neighboring countries such as Cameroon. On December 26–28, 2014,
approximately 1,000 fighters from Boko Haram, attacked five villages in northern
Cameroon, killing several people. The group’s latest foray into Cameroonian terri-
tory came about 1 month after the Cameroonian army demolished a Boko Haram
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training camp in the Kolofata district in the Far North region and 1 week after it dis-
mantled another training camp at Guirvidig, near the Nigerian border. In a coordi-
nated operation, the insurgents simultaneously attacked five localities in theMozogo
district in the Far North region. Notwithstanding some conflicting reports about
the death toll, the clashes have marked another escalation of the conflict between
Cameroon and Boko Haram. The Cameroonian government has highlighted an
apparent change of tactics, as the group previously carried out more isolated attacks
on individual settlements. TheCameroonian army also responded in unprecedented
fashion, using air strikes to chase out assailants that briefly seized an army camp in
the area on December 28 (The Economist Intelligence Unit, 2015).

Furthermore, the incident has again underlined that in order to be effective, the
fight against Boko Haram requires international cooperation. Indeed, despite the
group’s focus on Nigeria, the proliferation in recent years of violence by armed
Islamist groups in the region is a testament to a much wider problem. This cur-
rent dimension of the problem has made the Economist Intelligence Unit (2015) to
forecast that Boko Haram’s growing regional footprint will strain Nigeria’s relations
with Cameroon, Chad, and Niger. The latest string of attacks has also reinforced
the forecast that Boko Haram will be the major threat to security and stability in
Cameroon in the years to come.

Boko Haram, Cross-Border Migration and Security Challenges in Africa:
Application of the Entropy Principle

What could result from persistent violent conflicts such as Boko Haram terror-
ist activities and cross-border migration in Africa? The entropy principle can help
answer this question. Entropy, a thermodynamics concept, has become a part of
the systems language. It indicates the degree of system disorganization. Entropy can
be conceptualized as the progressive loss of the relationships that integrate a sys-
tem (Peon-Escalante et al., 2007). Some studies suggest that cross-border migration
as a result of violent conflict can lead to the disorganization of the host country
(Whitaker, 2003). Existing literature suggests that this can happen in two ways: The
first is when a refugee influx alters the balance of power in the host state, by chang-
ing the country’s ethnic composition, for example, or affecting access to resources.
This process of diffusion, as termed by Lake and Rothchild (1998), can generate vio-
lence in the host country. If the process is left unchecked, the conflict can eventually
engulf an entire region. Fearon (1998, p. 112) envisions a possible “chain reaction in
which ethnic war causes refugees, who de-stabilize a new place, causing more war,
causing more refugees, and so on.” Additionally, Premdas (1991, p. 16) argues that
migration spreads ethnic conflict across borders, creating “an uncontrollable chain
of ever-widening involvement of host communities” and “embroiling and accumu-
lating antagonists and strange bedfellows, thereby growing larger and more irra-
tionally out of control” (Whitaker, 2003, p. 213). The second way the literature sug-
gests that refugee flows can contribute to the spread of violence is through a pro-
cess of escalation that brings new belligerents into the conflict. This could include
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intervention by the host government in the conflict or the use of its territory by
combatants for mobilization and attacks back into their home country. As Lake and
Rothchild (1998, p. 30) explain, “this spillover can lead to recriminations between
the two affected states and, in cases of ‘hot pursuit,’ direct border clashes that may
spiral out of control” (Whitaker, 2003).

Cross-Border Migration and Security Challenges: Lessons fromOther
Countries

In a number of cases, cross-border migration as a result of violent conflict has con-
tributed to and even caused cross-border spread of violence. This agrees with the
postulation of Helton (2002, p. 120) that “the UN Security Council has now found
the prospect or fact of population displacements to pose threats to international
peace and security on several occasions.” A very good example is what happened
during the genocidal war in Rwanda. The 1994 influx of Rwandan refugees into
eastern Congo was a contributing factor in the outbreak of war there in 1996 and
again in 1998. Between July and September 1994, more than one million Rwandans
crossed the border into Congo (then Zaire; Whitaker, 2003).

The massive refugee influx into Congo also led to a humanitarian crisis and
human security challenges, with outbreaks of cholera and dysentery that temporar-
ily became the focus of international attention. Officials of the former Rwandan gov-
ernment dominated the camps and sought to control the distribution of resources
by the Office of the UNHCR and aid agencies. Heavily-armed former Forces Armées
Rwandaise (ex-FAR) soldiers and interahamwe militia mobilized and trained near
the camps, preparing for an attack back into Rwanda.

Security challenges created by cross-border migration during periods of conflict
have made some countries have negative disposition towards refugees. One strat-
egy adopted to prevent the negative effects of cross-border migration as a result of
violent conflict is to contain refugee flows in order to prevent conflict spillover. For
example, in 1991, faced with the imminent influx of 350,000 Kurdish refugees from
Iraq, Turkey and its NATO allies pushed through a UN Security Council resolution
that led to the creation of a safe zone in northern Iraq (International Institute for
Strategic Studies, 2002). The refugees received international protection at home, and
Turkey avoided a potentially volatile situation with its own Kurdish population. In
early 2003, during the buildup to the U.S.-led war against Iraq, Turkey again worried
about a possible influx of Kurdish refugees. It amassed troops along the border and
prepared to invade Iraq. In the end, though, amass exodus of refugees from Iraq was
avoided. In early 1999, Macedonian officials briefly closed the border with Kosovo.
In a country whose population is two-thirds Macedonian and one-fourth Albanian,
the sudden presence of more than 200,000 ethnic Albanian refugees threatened the
government’s fragile coalition (Whitaker, 2003). It is important to note that coun-
tries with porous borders such Nigeria may find it difficult to check cross-border
migration through border closure.
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Conclusion

The Boko Haram crisis in Nigeria has no doubt created a serious security challenge
in Africa. The application of the principles of thermodynamics to the analyses of
the effects of cross-border migration and Boko Haram crisis on security challenges
in Africa reveals that movement of people from areas affected by Boko Haram cri-
sis in Nigeria to other countries can lead to conflict explosion in those countries.
This makes it imperative for strategies for curtailing the crises to be identified. A
basic requirement for the management of the crisis is effective border management.
According to Spencer (2007, p. 110) “the border is the first line of defense against
terrorism and the last line of a nation’s territorial integrity.” This statement indicates
that ineffective border management can contribute to the intensity and spread of
terrorist activities. This article has demonstrated that Boko Haram insurgency in
northern Nigeria has been exacerbated by Nigeria’s porous borders with Cameroon
(1,690 kilometres) in the east, Niger (1,497 kilometres) in the north, Benin (773 kilo-
metres) in the west, and Chad (87 kilometres) in the northeast. Most of these border
areas are either mountainous or in the jungle (Onuoha, 2013). The recent disclosure
by Nigeria’s Minister of Interior, AbbaMoro, that there are over 1,499 irregular (ille-
gal) and 84 regular (legal) officially identified entry routes into Nigeria, confirms the
very porous state of these borders which permits illicit transnational arms traffick-
ing. In Adamawa State, there are about 25 illegal routes into Nigeria from neighbor-
ing countries. Terrorists and smugglers take advantage of this leakage to smuggle
small arms and light weapons into Nigeria. As a result, over 70% of about 8 million
illegal weapons inWest Africa were reported to be in Nigeria (Onuoha, 2011, 2013).

Cross-border migration as a result of Boko Haram activities in Northern Nige-
ria portends great danger for both African countries and the other countries in the
world. This is especially so because Boko Haram solidarity terrorist activities have
already started. For example, BokoHaramwas reported to have expressed its discon-
tent with the French invasion of Islamist groups in Mali and captured seven French
nationals in Cameroon on February 19, 2013, but released them in Nigeria on April
18, 2013 (This Day Live, April 19, 2013). The fact that Boko Haram could travel
to Cameroon to kidnap foreign nationals suggests that the sect is willing to oper-
ate outside of Nigeria’s boundaries and to effect attacks in connection with other
Islamist groups across the African continent (Cook, 2013). Additionally, a splinter
group of Boko Haram known as Ansaru, which translates roughly as “supporters of
Black Muslims” in the land of Sudan (Zenn, 2012), has claimed responsibility for
the killing of two Nigerian army men with an Improvised Explosive Device (IED)
on the Ekene-Abuja road on January 19, 2013. The group claimed that the attack on
the soldiers was in retaliation against the French-led intervention against its cohorts
in northern Mali (The Guardian, January 19, 2013). It further claimed responsibil-
ity for the kidnapping of seven foreigners from the compound of the Lebanese con-
struction company, Setraco, in northernNigeria’s Bauchi State. The seven foreigners
who hailed from Britain, France, Lebanon, and Italy have been reportedly killed by
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Ansaru as revenge for “atrocities done to the religion of Allah by the European coun-
tries in many places such as Afghanistan and Mali” (Cook, 2013; Maiangwa, 2013).

Although France, the United Kingdom, and the United States have stepped up
military and intelligence assistance to Nigeria and its neighbors to support efforts
to confront the Boko Haram group as part of the agreements reached at the Paris
summit, the activities of the group continues to pose security and development chal-
lenges in Africa. Chad also has a strong stake in the conflict, with Boko Haram
operating across borders. It committed itself at Paris and London to greater coopera-
tion with Nigeria and to developing a regional counter-terrorism strategy to combat
Boko Haram.

Since the Boko Haram crisis is likely to cause greater regional and global secu-
rity challenges, it is important that adequate attention be given to the crisis by both
the Nigerian government and international agencies. Strengthening existing institu-
tions and leadership could contribute toward the management of the crisis. Reduc-
ing poverty and other conflict-accelerating factors could also be helpful.
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