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ABSTRACT OF THE THESIS
Child Health and Education Metrics as a National Security Forecasting Tool

A Critical Examination
By
Sam Howe
Master of Science in Applied Intelligence
Mercyhurst University, 2016
Professor Orlandrew Danzell, Chair

This thesis examines the relationship between child demographic, health, education
metrics and military manpower forecasts in developing nations. The forecast model is
tested using data drawn from 47 nations of Sub-Saharan Africa. The collection and
analysis process was able to successfully produce manpower forecasts for 35 nations.
Child health and education were found to have a significant impact on military manpower
forecasts in developing nations. For example, the thesis forecast results were compared
to annual military manpower forecasts published in the CIA World Factbook and found
to predict that only one in four young adults in the CIA document are actually healthy
and sufficiently educated to serve in a modern military. Additionally, the research study
identified international aid leverage points that could measurably improve the fitness of
future military manpower pools. Finally, the analysis examined the manpower risks for
each nation if their military should need to be doubled in size during a time of national
emergency or conflict.
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CHAPTER 1: INTRODUCTION
Introduction to the Problem
Within the last fifteen years, the United States has fought the “war on terrorism”
in partnership with state militaries in Africa, Asia, and the Middle East (Aldrich, 2014).
In each instance, the U.S. provided military training and equipment to strengthen the
military capabilities of the local nation. The power and durability of these military
partnerships is dependent upon the number and fitness of each nation’s rising population
of young adults available for military service.
This thesis focuses on the strategic issue of long-range, military manpower
forecasts. Specifically, it examines the connection between child welfare and future
military manpower. This thesis tests the aforementioned premise by examining the nexus
between child health and education among 47 nations of Sub-Saharan Africa. Currently,
the nation’s intelligence community uses demographic models to produce security
forecasts. These models forecast fertility, mortality, and youth age structure, but they
assume that all male children that reach five years of age are eligible for military service.
This thesis refines previous forecast models advanced by agencies within the intelligence
community and provides an improved mechanism for assessing countries’ expected
military manpower.
In many developing nations, the pool of fit young adults is seriously diminished
by health and education challenges from childhood (UNICEF, 2015). This researcher
asserts that child health and education challenges are highly likely to impact partnerships
between the U.S. military and the nations of Sub-Saharan Africa. Therefore, this thesis
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examines and advocates for the development of a military manpower forecasting model
that incorporates key metrics on child health and education.
The importance of this critical issue is reinforced in the United States Department
of Defense’s Quadrennial Defense Review from March 2014 (Department of Defense,
2014). The report asserts that the nation’s security is built upon three pillars; (1) protect
the homeland; (2) build security globally; and (3) project power and win decisively. The
foundation for the second pillar is a set of global military partnerships to “confront
common threats, because no country alone can address the globalized challenges we
collectively face.” While national security analysts track details on each nation’s
demographics, military strength, order of battle, and capabilities, little attention has been
focused on the fitness of rising young adults that are available for military service.
The strength of long-term military partnerships, as seen through research focused
on Sub-Saharan Africa will be most relevant to the United States Africa Command. The
U.S. Department of Defense’s Africa Command protects U.S. citizens plus government
and economic interests in the 53 nations of Africa. A primary concern is the protection
of U.S. interests from terrorist attacks through partnerships with state and regional
military organizations to strengthen the security infrastructure through activities such as
recruitment, training, equipping, and leadership development (United States Africa
Command, 2015). Africa Command also works closely with the U.S. State Department’s
International Military Education and Training program with many of these same nations
(United States Africa Command, 2015).
U.S. President Barack Obama, in 2014, cited the 1998 terrorist attacks upon the
U.S. embassies in Kenya and Tanzania as driving force behind counter terrorism
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investment in Africa (United States White House 2014). According to the White House,
the number one counter terrorism initiative is the investment in strengthening the capacity
of state militaries in Africa through investment in training and the provision of military
weapons systems (United States White House, 2014). This work is supported by US$ 5
billion counter terrorism partnership fund. The training aspect of the counter terrorism
work focuses on (1) counter insurgency, (2) battle planning plus tactics, and (3) civilian
and military partnerships.
Background of the Problem
The focus of the thesis is the nexus between the development of a military
manpower and child demographic, nutrition, health, and education metrics. The premise
of this thesis is that the development of military manpower is highly related to child
welfare (between birth to 15 years of age). This thesis will illustrate the linkage between
child welfare and the number and fitness of rising 18-20 year olds eligible for military
service. Furthermore, the research assumes that fitness is defined as a young person that
is cognitively capable, free from permanently debilitating diseases, and has completed a
lower secondary education.
Child health and education are virtually certain to have a significant impact on
fitness for future military service. For example, 36% of children in Nigeria suffer from
stunting (United Nations Children’s Fund, 2013). The health condition of stunting is
caused by early childhood malnutrition and leads to permanent cognitive deficits plus
pulmonary, digestive, and cardiovascular weaknesses.

Simply stated, a child with

stunting lacks the eye-hand coordination to successfully aim and fire a weapon and is
thus unfit for military service. As U.S. Africa Command invests in the partnership with
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the Nigerian military to fight Boko Haram, what are the long-term military recruitment
risks if over one-third of children in the nation are unfit for future military service?
Additionally, over the last several years only 30% of children in the Central
African Republic have been able to attend school because of civil conflicts (UNESCO,
2011). In the future, many of these uneducated children will lack the foundational
literacy and numeracy skills necessary to be trained to operate modern military
equipment. The author acknowledges that formal education is not required to operate a
rifle, but more modern military equipment does require foundational literacy skills.
Importantly, this thesis seeks to illuminate whether, in 10 to 20 years time, many young
adults in the Central African Republic will have the advanced education skills necessary
to become military leaders or civilian government leaders.
Statement of the Problem
The prevailing problem is that the current research literature for estimating the
size and future scope of military manpower in developing countries is largely
underexplored. The primary weakness of the current approaches is that they are built
upon a simple demographic metric of children surviving to five years of age plus
graduation from high school. This thesis asserts that fit for service in any nation’s
modern military requires (1) freedom from debilitating health conditions, (2) basic
physical plus cognitive health, and (3) successful completion of a lower secondary level
education. Therefore, this thesis will develop a military manpower forecasting model and
test it with data from 47 nations of Sub-Saharan Africa.
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Purpose of the Study
The purpose of this thesis is to develop a descriptive data forecast model whereby
policymakers can better estimate future military manpower estimates (5-10 year timespan) among developing states on the African continent. The forecast model, presented
in this thesis, will be tested using population data from 47 nations of Sub-Saharan Africa.
Research Questions
Several questions guide this thesis. The first is what is the connection between
child demographics, health, plus education and military manpower forecasts?

A

secondary research question is what are the child welfare leverage points to increase the
future pool of fit military recruits in each nation? The military manpower forecast model
will be tested with data from the 47 nations of Sub Saharan Africa.
Definition of Terms
The forecast model operates under the following definitions.
Fit for Military Service. Fit for military service is defined as 18-20 years of age,
healthy, and educated.
Healthy. Healthy assumes that a child is (1) not stunted or obese, (2) received
micronutrients necessary for basic cognitive health, and (3) is free from disabling
diseases such as HIV.
Educated. Educated assumes that the child completed both primary and lower
secondary school. Lower secondary school is roughly equivalent to middle school in the
United States. Please note that there is no effort to compare the relative instructional
strength of each nation’s educational system.

6

Nature of the Study
The research study is divided into two goals. As noted earlier, the first goal of
this thesis is to develop a data-driven model, based on child demographic, health, and
education metrics, to forecast fitness for future military service. The second goal of the
thesis is prescriptive. It is to apply the descriptive data model to actual demographic,
health, and education metrics from the 47 nations of Sub-Saharan Africa.
Relevance and Significance of the Study
This research study is expected to be most relevant to U.S. Africa Command. In
the Sub-Saharan nations where we have established military partnerships, the research is
likely to identify three issues. First, the research is likely to identify health and education
challenges in the military recruitment pool that need to be addressed through health
screening, medical treatment, and training. Second, the research is likely to identify
nations where the pool of fit recruits is insufficient to support a mobilization during a
time of war or other national emergency.

Third, the research is likely to identify

educational shortcomings that must be addressed in training to be able to operate modern
military equipment.
More broadly, this thesis is expected to be valuable to members of the U.S.
intelligence community and Department of Defense. The research is expected to be
helpful for evaluating the strength of military partnerships with developing nations
outside of Sub-Saharan Africa.

Specifically, the research is likely to be useful in

forecasting both the size and fitness of the recruiting pool in each nation. Additionally,
the research is likely to show risks in the military recruitment pool for each nation if
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national emergencies should result in a need to scale up the number of military
conscripts.
For the State Department and the U.S. Agency for International Development, the
research is likely to identify child health improvement leverage points that will
significantly increase the pool of fit young adults for future military service.

For

example, vitamin A deficiency can result in night blindness, full blindness, and
immunodeficiency when facing common childhood illnesses and infections (World
Health Organization, 2014). Vitamin A costs US$0.50 per capsule in Africa and the
vitamin is administered twice a year to prevent blindness (Neidecker-Gozales, Nestel, &
Bouis, 2007).
Assumptions and Limitations
This research is limited in scope to the impact of child demographics, health, and
education on fitness for military service in the nations of Sub Saharan Africa. The fortyseven nations of Sub-Saharan Africa that will be the focus of this research study.





Eastern and Southern Africa (22 nations); Western and Central Africa (23);
Djibouti; and Sudan
Eastern and Southern Africa: Angola; Botswana; Burundi; Comoros; Eritrea;
Ethiopia; Kenya; Lesotho; Madagascar; Malawi; Mauritius; Mozambique;
Namibia; Rwanda; Somalia; South Africa; South Sudan; Swaziland; Uganda;
United Republic of Tanzania; Zambia; Zimbabwe
Western and Central Africa: Benin; Burkina Faso; Cameroon; Central African
Republic; Chad; Congo; Côte d’Ivoire; Democratic Republic of the Congo;
Equatorial Guinea; Gabon; Gambia; Ghana; Guinea; Guinea-Bissau; Liberia;
Mali; Mauritania; Niger; Nigeria; Sao Tome and Principe; Senegal; Sierra Leone;
Togo

All 47 nations will be the target of a data collection effort, but inclusion in the analytic
model will require that a nation have key metrics.
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The forecast model will be based upon metrics collected by United Nations
Agencies, the World Bank, and the World Health Organization.

The demographic

metrics will focus on births plus mortality at one year, five years, and 14 years. The
health metrics will be limited in scope to conditions and diseases that cause long-term
cognitive and physical disabilities that would render a young adult unfit for military
service. The education metrics will be limited in scope to enrollment and completion
rates for primary and lower secondary education.

The analysis will not attempt to

balance the rigor of education between the various nations. Also, this study does not
assess the statistical strength of relationships between the dependent and explanatory
factors.

Finally, any nation that does not have reportable data across the six-year

collection time (2006 to 2012) will be noted and excluded from the analysis.
The forecast model assumes that fit for military service is defined as 18-20 years of
age, healthy, and educated. Healthy assumes that a child is (1) not stunted or obese, (2)
received micronutrients necessary for foundational cognitive health, and (3) is free from
disabling diseases such as HIV.

Educated assumes that the child completed lower

secondary school.
Organization of the Study
The study is an examination of child demographic, health and education data
collected from the Central Intelligence Agency, Child Health Epidemiological Research
Group, IHS Jane’s, United Nation’s Children’s Fund, United Nations Department of
Economic and Social Affairs, UNAIDS, UNESCO, United Nations Interagency Group
for Child Mortality Estimation, World Bank, and the World Health Organization.
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This thesis is comprised of four chapters. The next chapter (second) reviews the
existing literature on military manpower forecasts; in addition to the review of the
literature related to the proposed topic, this chapter will conduct a review of the literature
related to potential military manpower for the 47 nations of Sub-Saharan Africa. The
third chapter will detail the specifics of the methodology utilized in this thesis. The fourth
chapter will examine the results of this study. The final chapter will include a brief
conclusion and recommendations for additional research related to this topic
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CHAPTER 2: LITERATURE REVIEW
Introduction
The topic for this thesis is the nexus between child health, education, and fitness
for future military service.

Through this literature review, this thesis will examine the

theoretical framework for the study and the research literature that has been conducted,
thus far, regarding this topic. There is a two-tiered theoretical framework behind this
study. The first tier examines current research on military manpower forecasting models.
At present, there are two types of forecast models. The first model type estimates the
manpower pool based upon the number of young adults that complete high school each
year. The second model type of military manpower forecasts focuses on the impact of
incentives upon enlistment and retention. The first section of this chapter examines
current military manpower forecasting models and their applications. The second section
examines young adult health and education requirements for enlistment into the U.S.
military plus the availability and choice of key health and education metrics for use in
military manpower forecasts for the nations of Sub-Saharan Africa.
The second tier examines the research surrounding U.S. military’s basic health,
strength, and education requirements for enlistment. In developed nations with advanced
health care and education systems, the majority of young adults meet the basic military
health and education requirements. In the nations of Sub Saharan Africa, young adult
health and education challenges are likely to significantly impact military manpower.
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Current Military Manpower Forecast Models
Current military manpower forecast models fall into two categories. The first
category of research literature covers manpower recruitment models based on simple
demographic calculations and incentives for enlistment. The second category of research
literature covers the retention and/or loss of military personnel.
The basic demographic models for young adults available for military service
have focused on fertility, mortality, and survival beyond infancy. Since the number of
children born (fertility) is carefully measured in most nations and survival beyond
infancy is nearly 100% in most developed nations, many demographers focus on the
number of working age adults as a measure of national power and security. The general
belief is expressed in the statement “projections of births can be ignored for 20 years”
and “the young do not contribute much to national power except prospectively” (Libicki
et al., 2011).
Libicki et al. (2011) assert that a nation’s military power is based on (1)
manpower, (2) money, and (3) technical expertise. Under manpower, the authors
recognize the importance of birth rate, health, and immigration to the issue of military
manpower. Additionally, the authors recognize that technical expertise is a directly
related to education level and that modern militaries require personnel with advanced
education and training to operate and maintain weapons systems.

While scholars

acknowledge that debilitating illnesses can impact manpower and that education is
critical to military power, this line of research is not developed relative to young children
(U.S. Army, 2011; McLaughlin and Wittert, 2009; and Stanley, 2011).
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It is important to note that demographic research on national security issues from
such respected organizations as the National Intelligence Council (2008) and Rand
Corporation (Nichiporuk, 2000) does not address issues of child health and education in a
comprehensive manner. The likely reason is that child health and education issues have a
small impact on military fitness in developed nations. But, child health and education
issues can have a large impact on military fitness in developing nations. This blind spot
in the field of demographic research appears to be what Richards Heuer would call an
analytic pathology.
Historically, national security interest in demographics began in Europe when
massed armies during the era of the French Revolution defeated small professional
armies controlled by monarchs (Toft, 2005). While advances in military technology
reduced the value of large armies, the wars of colonial independence in the 1945-70 time
frame saw massed and low-tech armies defeat modern militaries. These defeats drove a
renewed interest in demographics as a national security issue (Toft, 2005).
In recent years, the focus for demographic researchers in the area of national
security has been on (1) the impact of youth bulges on developing nations with high
fertility rates, (2) the impact of low birth rates and aging populations in developed
nations, and (3) the increased urbanization of the global population.

Reports by

Nichporuk (2008) and Libicki et al. (2011) from the Rand Corporation, the Central
Intelligence Agency (2001), and Cincotta (2004) from Woodrow Wilson Center are all
focused on this cluster of demographic topics related to national security. Interestingly,
none of these studies address the long-term impact of child health and education on
fitness for military service.
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On the surface, the youth bulge strand of demographic and national security
research literature would seem to be closely linked to child health and education (Choucri
1974; Gavin, 2007; Goldstone, 2002; Kaplan 1994; Urdal, 2006; Yair and Miodownik,
2015). In reality, the youth bulge literature examines nations with high fertility rates and
disproportionate percentage of the population below 24 or 29 years of age. Research by
Urdal (2004) and Goldstone (2002) indicates that these nations are prone to more civil
conflicts, especially when the youth bulge is linked with a nation’s economic weakness.
Mesquida and Weiner (1999) have refined the youth bulge theory to focus on young men
15- 29 years of age as the best predictor of conflict. Given the increased investments in
national security that have occurred since 9/11, the majority of current research appears
to be focused on demographic analyses of youth bulges to predict risks for terrorism and
civil instability.
The national security implications of low birth rate and aging population research
is best summarized in reports by Nichporuk (2008), Stephen (2011) and Libicki et al.
(2011). All three researchers identify the combination of low birth rates and aging
populations as leading to an overall decrease in the size of active militaries for many
European nations and Japan. Stephen (2011) presents three mathematical models for
evaluating the size of the conscript pool for South Korea between 2010 and 2050.
Additionally, the author identifies three options for the government to pursue in reducing
the impact of the low birth rate other than decreasing the size of the active military. They
are (1) increasing service time, (2) increasing the number of women in military service,
and (3) increasing immigration for military service.
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The extant literature on military recruitment models is based upon research
surrounding the transition to an all-volunteer Army in 1973 (Schmitz 1996; Boyer and
Schmitz 1996). One strand of the literature focuses on the basic model used by the U.S.
military to predict the size of its recruitment pool. The best exemplar of this model is
found in Boyer and Schmitz (1996) and it includes metrics for (1) total population ages
17-21 years of age, (2) number of high school graduates, (3) the number of high school
graduates in the work force and not enrolled in college, (4) the number likely to score
above the 50th percentile on the Armed Forces Qualifying Test, and (5) the number that
are medically and morally qualified for service. The research of Watkins and Sherk
(2008) provides additional detail to the recruitment demographics. The authors’ found
that enlisted personnel and officers are most likely to come from a middle class or upper
middle class background than a household of poverty. Additionally, military recruits are
more likely to have completed high school than the general population. The current
models and recent research do not incorporate any key metrics for children under 17
years of age.
The second strand of the military recruitment literature focuses on the economic
strategies for attracting and retaining military personnel. This strand of literature is based
on Charles Moskos’ seminal research in 1970 (Moskos, 1970) that viewed the soldier as
an employee of the Department of Defense.

This set of research focused on the

application of economic theories of labor acquisition, training, and retention to the
military. It is important to note that this research strand developed during a period of
strong economic growth within the United States and a transition to a volunteer army.
The best current reflection of the state of this field can be found in Uggerslev’s (2012)
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meta-analysis of 232 studies on the predictors for successful recruitment at each stage of
the application process (Uggerslev et al., 2012). Zais (2014) expands this line of research
by developing and testing a Monte Carlo simulation model for forecasting demand for the
U.S. Army workforce skills, and their associated economic requirements, through periods
of uncertainty in military strategy. Once again, none of the economic and labor models
reviewed in the meta-analysis consider metrics related to child health and education.
The third and largest strand of the military recruitment research is actually
focused primarily on the retention of recruits.

William Lisowski’s 1985 Rand

Corporation report (Liskowski, 1985) provides the best overview of the history of this
literature. Lisowksi’s research examines 1) the economic incentives for recruitment and
retention and 2) the risks for loss of expertise and productivity when personnel fail to
reenlist.
A significant area of research on the economic incentives for the recruitment of
young adults has focused on the effect of educational benefits. Polich et al. (1982) built a
mathematical model to measure the impact of tuition benefits on the recruitment of high
school graduates with high military aptitude scores, the most desirable candidate pool.
The research study found a 9% increase in recruitment of highly desirable candidates
resulting from the offer of tuition benefits. Over the next eight years, several economic
models for recruitment were developed and tested. In 1990, Edward J. Schmitz (1990)
reviewed the research and found that the Army College Fund drives increased enlistment
from 9-32% at a cost of US$ 16,000 per recruit. Once again, research by Zais (2014)
leads the field by developing and testing a mathematics model to evaluate financial
incentives for soldiers’ stay-or-leave decisions relative to job opportunities in the civilian
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sector. The author claims that his model is predictively accurate and based on military
skill classification data and does not require personal surveys or information from
military personnel.
A second area of research on military retention actually focused on loss analysis.
Allison (1999) examined the loss of recruits prior to completing their first 48-month
contract. The research found that approximately one-third of recruits failed to complete
their first term with 13.6% being separated in the first six months and 22.2% being
separated between seven and 48 months. The research found differences between the
leading reasons for the separation of men and women from the military. Among men, the
leading reasons were (1) misconduct and (2) failure to meet medical/physical
requirements. Among women, the leading reasons were (1) pregnancy, (2) failure to
meet medical/physical requirements, and (3) misconduct. Allison examined the number
of separations plus the costs of both recruitment and initial training.

The author

estimated the total cost to the U.S. Department of Defense was US$1 billion per year.
Allison recommended pre-enlistment screening and counseling to all recruits and not just
those at high-risk of failure.
A final category of economic research surrounding military retention focuses on
the use of mathematical models to evaluate the use of compensation incentives to predict
retention rates. The goal of this research is to structure the military force with the best
number of new and experienced personnel to provide maximum skill and readiness at the
lowest cost. Gotz and McCall (1980) provided an overview of the research in this area
and created their Dynamic Econometric Retention Model (DERM). Their DERM model
allowed military leaders to examine the impact of bonus timing on retention rates.
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Warner’s research (1979) examined how the military retirement policies impact the
structure and service times of the military.

Chow and Polich (1980) expanded on

Warner’s research to look at the full range of military compensation and its impact on
retention. They reviewed the records from 4,000 first term enlistments at the time of
recruitment and one year later to develop their mathematical model. Chow and Polich’s
model showed that a 10% increase in compensation could result in a 39% increase in
retention.
A second component of the retention research examined the psychological
attitudes of young adults as they make the decision to enlist. Critical research in the field
comes from Ford et al. (2013) in the Youth Attitude Tracking Study (1995-1999) and the
Youth Poll (2001-2003). Both surveys were administered to national samples of young
adults by the U.S. Department of Defense. The research matched young adult survey
participants with records from the U.S. Defense Department’s Military Entrance
Processing Command and the Defense Manpower Data Center to identify 1,587 subjects
for the research. The results of the research indicated that young adults with (1) strong
desire to enlist, (2) “positive attitudes towards a military career,” and (3) a pre-enlistment
expectation that a military career would benefit their life, chose longer military careers
than young adults that had negative pre-enlistment attitudes towards to military.
The current re-enlistment research is best reflected in the Lancaster et al. (2013)
journal article that surveyed data from 522 soldiers during the Iraq war and measured the
impact of 30 predictors for reenlistment. The research found that “perceived (military)
unit support” was the most important predictor for reenlistment. When Lancaster et al.
examined the data by gender, a distinct pattern appeared. Among female soldiers, an
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introverted personality at pre-deployment and lack of post-deployment social support and
life stress were linked to an increased likelihood of non-re-enlistment. Among male
soldiers, pre-deployment depression and battle experiences with a perceived life
threatening experience were linked to an increased likelihood of non-re-enlistment.
At present, the economic models of military recruitment appear to be the
dominant area of research. There are two primary areas for current research. The first
focuses on young adults making an enlistment decision at 18-21 years of age. The
second focuses on military personnel reaching the end of their first tour of duty and
facing decisions to reenlist or exit from military service. None of this research focuses on
child health and education metrics.
Health and Education in Military Manpower Forecasts
The U.S. Army Standards of Medical Fitness list diseases and medical conditions
that render a young adult unfit for military service (U.S. Army, 2011). These conditions
range from communicable diseases, to cardiopulmonary disorders, musculoskeletal
disorders, vision or hearing limitations, and a broad set of mental health problems.
Therefore, this section examines the link between the fitness requirements for military
service and young adult health plus education challenges.
The importance child health and education to military recruitment comes from
testimony by Major General Lewis B. Hershey to Congress in 1945 in support of the
National School Lunch Act of 1946. The general told Congress that 6- 9% of applicants
to the military in World War II were rejected due to “malnutrition and underfeeding”
(U.S. Congress 1945). The school lunch program was designed to ensure adequate
nutrition for children and to support higher levels of educational attainment to strengthen
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the national security (Hinrichs, 2010). Despite Hershey’s testimony on the linkage
between child health and education to fitness for military service, there is no evidence in
the literature that other researchers have pursued this basic field of inquiry over the past
70 years. The only exception is a body of recent research on obesity in military recruits.
The next strand of research linking health to fitness for military service comes in
the last 15 years and focuses on an increasing number of military recruits being rejected
for obesity. McLaughlin and Wittert (2009) conducted a review of 17 papers on the
impact of obesity on recruitment, military readiness, and military health care costs. Their
research identified that 13-18% of men and 17-43% of women exceeded the maximum
weight standards for U.S. military service. Cawley and Maclean (2011) examined the
historical trend in young adults ineligible for military service for being overweight. They
found that between 1959 and 2008 the number of men ineligible for service because of
excessive weight increased by 200% and for women increased by 300%. Additionally,
the authors described obesity as a national security risk factor if the nation should need to
mobilize significant components of the population, as was done in World War I, World
War II and Korea, to fight a large-scale war (Cawley & Maclean, 2011).
The final and most ironic aspect of the obesity issue is a report from over 100
retired admirals and generals that blames “high calorie and low nutrition foods” in the
schools as a contributing factor in obesity. The report, Too Fat to Fight, indicates that
27% of 17–24-year-olds in the United States are overweight and ineligible for military
service (Christeson et al., 2010).

Unfortunately, childhood obesity is on the rise in

Africa. Overall 8.5% of children up to five years of age are either overweight or obese
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and the rate doubled from 1990 to 2010. The percent of children under five years of age
that are overweight or obese is expected to rise to 12.7% by 2020 (de Onis et al., 2010)
In terms of child health and future fitness for military recruitment, the next closest
research literature talks about the impact of HIV on national security issues and is
published by the Council on Foreign Relations (Garett, 2005). The report primarily
focuses on the rates of HIV infection in police and military forces. For example, 40% of
the armed forces in Botswana and 15.5% of the armed forces in the Central African
Republic tested positive for HIV. The report also focuses on the loss of elite workers and
national leaders due to the disease. The only mention of the impact of the disease on
children is the discussion of HIV orphans in Africa.

This report and the research

literature fail to link child health to fitness for future military service.
Within the U.S., the linkage between HIV and military service is simple. Young
adults that test positive for HIV or other debilitating diseases are not eligible for military
service (Stanley, 2011). Due to advances in HIV testing and treatment in the United
States, the transmission of the AIDS virus from mother to child during pregnancy has
been reduced to less than 1%. These actions, have resulted in a total population of
children under 13 years of age that are HIV positive in the U.S. being 10,834 children in
2009 and 2010 saw this number grow by only 217 children (National Center for
HIV/AIDS, Viral Hepatitis, STD, and TB Prevention, 2012).
Beyond HIV, the final health condition that renders a young adult unfit for
military service in the U.S., is prior usage of illegal drugs. Prior usage falls into two
categories. The first is a dependency problem on either drugs or alcohol and this results
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in automatic exclusion. Past usage that does not result in a positive drug test requires a
waiver for enlistment (Conaton, 2012).
The education strand of the literature related to fitness for military service focuses
primarily on the number of high school graduates and secondarily on the impact of
conflict on children’s access to education. As Boyer and Schmitz (1996) point out in
their research, the starting point for calculating the pool eligible for military recruitment
is (1) the number of 17-21 year olds in the U.S. and (2) the number of these young adults
with a high school degree.
While the U.S. military is focused on high school completion, a significant
challenge in 30 nations around the world is the systematic disruption of formal education
that results from armed conflicts and criminal activities (Global Coalition to Protect
Education from Attack, 2014). Among Sub-Saharan nations, Somalia and Sudan had over
1,000 attacks on students, teachers or schools in the last five years. Additionally, civil
conflicts resulted in significant education disruptions in the Central African Republic,
Cote d’Ivoire, Mali, and Nigeria. Once again, Richards Heuer would probably question
whether the research community is suffering from mirroring in its broad neglect of the
national security implications of child education on fitness for military service.
Assessing The Role Played by Health and Education in Determining Likely Military
Force Strength
In this section I examine the role of stunting and obesity and their influence on
fitness for future military service. I argue, unlike previous research, that this thesis will
articulate how health factors and education are crucial in predictions about force
numbers.
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Stunting is defined as a child whose height is more than two standard deviations
below the median. Stunting results from severe malnutrition under five years of age. In
addition to small stature, stunting results in cognitive difficulties that result in poor handeye coordination plus a range of pulmonary, cardiovascular, and digestive health
problems (World Health Organization, 2012).
Both vitamin A and iodine are essential for normal cognitive development in early
childhood.

Specifically, a vitamin A deficiency can result in night blindness, full

blindness, and immunodeficiency when facing common childhood illnesses and
infections (World Health Organization, 2014). Iodine deficiency is considered one of the
primary causes for preventable neurological and cognitive disorders in children (World
Health Organization, 2014). Infants that do not receive full doses of the micronutrients
will have measurable cognitive deficits and are considered, in this research study, to be
unfit for future military service. Children that have HIV (Human Immunodeficiency
Virus) require lifelong retroviral medical treatments and are considered to be unfit, in this
research study, for future military service.
Education metrics will include (1) net total percent of children attending preprimary education from UNESCO. (2) The net total percent and number of children
attending primary education plus survival to the end of primary school from UNESCO.
(3) Gross percent and number of children attending secondary school and the net percent
of secondary school students. (4) Total gross percent of students attending tertiary, or
post-secondary, education from UNESCO. (5) Total number of children out of school
from UNESCO. This is a metric for not receiving any formal education. (6) Percent of
children completing primary school from the World Bank.

(7) Percent of children

23

completing lower secondary school from the World Bank. In general, pre-primary covers
3-5 or 3-6 years of age, primary school covers ages 5-11 or 6-11 years, lower secondary
school covers ages 12-14 years, upper secondary covers ages 14-16 or 14-17 years. The
actual ages ranges vary slightly from nation to nation. Tertiary education refers to postsecondary schooling, college, or university. Completion of lower secondary school is
roughly equivalent to completion of middle school in the United States. The gross
number of students in school is the total number, regardless of the student’s age. The net
number of students is the number or percent of students within their appropriate age
grouping.
Chapter 2 Summary
A review of the research literature on military manpower forecasting models and
health and education issues related to fitness for future military service, illustrate that
there is insufficient research on the use of child health and education metrics to forecast
military fitness in 5 to 10 years. In the next chapter, the research focuses on the selection
of child health and education metrics that have a significant impact on fitness for future
military service and are regularly plus accurately collected by international health and aid
organizations.
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CHAPTER 3: METHODOLOGY
Introduction
As noted, this thesis uses descriptive data to examine the nexus between the
impact of child demographic, health and education metrics on military manpower for the
47 nations of Sub-Saharan Africa. The goal of the study is to build a data-driven model
that captures the birth rate for a given nation and includes the reduction of the population
pool based on mortality, lack of cognitive or physical fitness that results from child health
challenges, and the lack of educational fitness that results from children that fail to
complete a lower secondary education. The forecast model aims to estimate the number
of fit (healthy and educated) young adults that will be available for military service in 1315 years. Finally, the model is expected to be able to identify specific health and
education challenges that cause significant reductions in fitness and may be a future
target for international aid.
The primary sources of data used in the forecast model come from multiple
international intergovernmental agencies (United Nations agencies, World Bank, and
World Health Organization). The chosen method of analysis is best suited for this
research study, because it combines multiple metrics into a forecasting model that can
estimate the pool of fit young adults available for future service in a nation’s military.
Research Design
This thesis uses a cross sectional data drawn from 47 nations of Sub-Saharan
Africa. The primary date for the data is 2010, but since each nation collects and reports
data on an irregular basis, this means that if 2010 data was not available then the most
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recent data between 2006 through 2012 was used.

The estimative approach uses

descriptive statistics and compares sample countries socioeconomic indicators. In this
design, the dependent variable is fitness for military manpower.

The independent

variables are demographics, health and education. Other control/independent variables
are assessed to determine their relevant influence on the dependent variable. The goal of
the study is to build a military manpower forecasting model that identifies specific health
and education challenges that cause significant reductions in fitness for future military
service and may be a target for international aid.
The selection of the 47 nations of Sub-Saharan Africa is based upon two factors.
First, many of the countries are known to have significant challenges with childhood
nutrition, health, and education. Therefore, health and education metrics are likely to
have a measurable impact on the pool of rising young adults fit for military service. The
second factor is the growing strategic importance of African nations to the national
security priorities of the United States since 2001.
Key Metrics
Several factors have been shown to influence the size and quality of military
forces. These include (1) the size of the active military in each nation (data drawn from
IHS Janes). (2) The number of males and females reaching age for military service (data
drawn from the CIA World Factbook). (3) Information on the age and term of military
service from the CIA World Factbook.
Other demographic metrics include total national population (drawn from the
World Bank), Crude birth rate per thousand of the total population from the (drawn from
World Bank), Neonatal mortality, 0-27 days, (from the World Health Organization),
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Child mortality ages 1-59 months, mortality for children 5-9 years of age, mortality for
children 9-14 years of age (from the World Health Organization). The demographic
metrics are focused on estimating the number of children that survive to five years of age
and to 15 years of age.
Important health metrics defined by the U.S. Army Standards of Medical Fitness
range from communicable diseases, to cardiopulmonary disorders, musculoskeletal
disorders, vision or hearing limitations, and a broad set of mental health problems (U.S.
Army 2011). Important education metrics are those that render children either illiterate or
with such minimal education skills that they cannot learn to operate and maintain modern
military equipment.
Key child health metrics include stunting in children under five years of age from
UNICEF, childhood obesity from UNICEF, vitamin A deficiency, lack of full coverage,
from UNICEF, number of newborns with iodine deficiency from UNICEF, estimate for
the number of children, under 15 years of age, with HIV from UNICEF.
Metric Selection Criteria
The metrics chosen for inclusion in the research model must meet two criteria.
First, the metrics must have a significant impact on fitness for future military service.
Second, the metrics must be primary source data that is reliably collected and reported by
organizations such as United Nations Agencies, the World Bank, or the World Health
Organization. The primary date for the data is 2010, but since each nation collects and
reports data on an irregular basis, this means that if 2010 data was not available then the
most recent data between 2006 through 2012 was used.
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Analytic Model Description
The forecast model has five sections and performs the following calculations.
The first section covers military manpower. It includes variables on the size of each
nation’s active armed forces and the rising number of young males and females estimated
by the CIA World Factbook to be annually eligible for military service. The first section
calculates the annual manpower need of each nation’s military at a ten-year term of
service.
The second section covers demographics and includes variables on total
population plus crude birth rate from the World Bank. Additionally, the section contains
five dependent variables on child mortality from the World Health Organization and
United Nations Population Division that covers neonates through 14 years of age. The
second section calculates the number of adolescents that survive to 15 years of age.
The third section covers health and includes five variables from UNESCO. They
cover stunting, obesity, vitamin A deficiency, iodine deficiency, and HIV. The third
section performs three sets of calculations. The first is to calculate the number of
children suffering from stunting and obesity. The second is the number of children
suffering from vitamin A deficiency and the third is the number of children suffering
from iodine deficiency. The third section calculates the number of young adults that are
healthy and fit at five years of age.
The fourth section covers education and includes 12 variables on education
completion rates (percent) from UNESCO and the World Bank. The fourth section
calculates the number of children that have survived to 15 years of age and have
completed lower secondary school.
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The fifth section rolls up the key variables plus calculation fields from the four
previous sections to produce a three-tiered forecast.

The first tier of the forecast

calculates the size of the pool of fit (healthy and educated) recruits eligible for military
service at both the current security posture and during times of national emergency when
each nation’s military is assumed to need to double in size. The second tier of the
forecast identifies the health metrics that will (1) have the greatest positive impact on size
and fitness of the recruitment pool and (2) readily addressable by international aid. The
third tier of the forecast assumes that key health challenges have been met by
international aid and calculate the size of the pool of fit (healthy and educated) recruits
eligible for military service at both the current security posture and during times of
national emergency.
The following calculations are performed during the analysis process. In terms of
military analytics, each nation’s active military is assumed to retain personnel for 10
years of service. The model calculates annual manpower requirements plus manpower
requirements during a time of national emergency or military conflict. In terms of
demographics, the model calculates the annual birth rate using total population and crude
birth rate metrics. Additionally, I calculate the number of children that will survive to 15
years of age. In terms of health, the model calculates the number of children that are (1)
stunted, (2) obese, (3) vitamin A deficient, (4) iodine deficient, and 5) estimated to be
infected with HIV. Please note that there is no reliable information on the percent
overlap of the health challenges, so the model focuses on identifying the single greatest
health challenge that impacts fitness for future military service. Finally, in terms of
education, the analysis focuses on the percentage of children that have completed lower
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secondary school. This metric is used to calculate the number of children at 15 years of
age that have completed lower secondary school.
The forecast model identifies (1) military manpower needs under current health
and education conditions, (2) a summary of the aid leverage points to improvement
military manpower forecast in the first grid, and (3) an alternative military manpower
forecast that assumes that the international aid leverage points have been addressed.
Simply stated, the research is likely to allow intelligence analysts to understand the
impact of aid investments upon military manpower forecasts for the nations of SubSaharan Africa.
The overall model identifies the top three health metrics with the greatest impact
on fitness for future military service in each nation. These metrics are identified for
possible international aid to improve a nation’s child health and fitness for future military
service.
The alternative model assumes that micronutrients (vitamin A and iodine) are the
health challenges that are most easily addressed through international aid to children.
The phrase “most easily addressed” refers to low cost and relative simplicity of aid
distribution. Child malnutrition, HIV, and lower secondary education are considered
challenges that will take more significant time and resources to improve. Therefore, the
alternative model sets aside micronutrients from the calculation and forecasts an
alternative view of rising annual manpower fit for military service.
Limitations of the Research Design
The primary limit of the current research design is the accuracy of data sources
for the military manpower forecast model. The model, and the entire study, is dependent

30

upon the accuracy of data collected and reported by United Nation’s agencies, the World
Bank, and the World Health Organization. In many situations, the data reported by the
organizations comes directly from primary source researchers with deep domain expertise
(i.e. medical doctors). In other situations, some metrics are collected by national health
and education organizations using trained surveyors. In these instances, the domain
expertise, training level, and accuracy of the surveyor’s data entry methods are unknown.
Lastly, the quantitative model is vulnerable to deception efforts by nations’ to alter their
data to limit knowledge of a nation’s weakness.
The secondary limitation of the research design is that there is no information on
the overlapping nature of health and educational challenges. For example, there is no
research providing data on the number of children in a given nation suffering from both
iodine and vitamin A deficiencies or stunting and HIV. In the absence of research on this
topic, the researcher has chosen to reduce the pool of children by selecting the health
issue likely to have the largest impact on fitness for future service. In addition, this thesis
does not use strength of relationship estimators such as regression. Therefore, the
findings are not robust; nevertheless, the descriptive approaches utilize does provide a
step towards more data-driven conclusions.
Chapter 3 Summary
The goal of the research study is to build a data-driven model that estimates the
number of fit (healthy and educated) young adults that will be available for military
service in 13-15 years time. To test this premise, data on child demographics, health, and
education levels will be collected from United Nations Agencies and the World Bank for
the 47 nations of Sub-Saharan Africa. The primary date for the data is 2010, but since
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each nation collects and reports data on an irregular basis, this means that if 2010 data
was not available then the most recent data between 2006 through 2012 was used. The
data collection will be for children from birth to 15 years of age. The collection will
focus on health issues that result in debilitating conditions that render the child unfit for
future military service and the education metrics will identify children that have the basic
literacy and numeracy skills. The analysis process will combine metrics to compare the
number of young adults fit for military service against the current annual military
manpower needs of each nation in peace time and during national emergency.

32

CHAPTER 4: RESULTS
Introduction
For this thesis, the data was used to prepare a summary grid that forecasted the
number of 15-year-olds in each nation that are healthy and sufficiently educated to be fit
for military service when they turn 18 years of age. This chapter contains the collection
and calculation grids plus analytic summary grids with their associated descriptions.
Summary Data and Results
The collection effort encountered two challenges.

First, the most recently

available data spanned a time frame from 2006 through 2012 and varied from nation to
nation. A review of the data indicated that nations collected key metrics on irregular
cycles of three, five and ten years. The target year for the collected data was the single
year of 2010, because it had the largest concentration of available data. If 2010 data was
unavailable, then the most recent data was used between 2006 and 2012. Since the
purpose of the analysis was to develop a forecasting model for military manpower, and
data for a given nation showed minimal variability across the available time frame, it was
decided to proceed with the collection effort. The author decided to develop and test the
forecast model with a large number of nations rather than focusing on multiple years of
trend data for several nations. The second challenge was the unavailability of key
metrics from specific nations. A summary of the collection challenges are noted in Table
4.1.
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Table 4.1: Summary of Data Collection Challenges
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Table 4.1 is a summary of the data collection limitations found in tables 4.2
through 4.6. As can be seen in table 4.1, the CIA World Factbook had no information on
one nation (South Sudan) on the annual number of males eligible for military service.
The World Bank had education data gaps on 12 nations (listed above). The majority of
the education data gaps were in gross and net secondary education. United Nations
agencies had gaps on health data for 20 nations (listed above). The majority of the child
health gaps were in vitamin A and HIV data points. Nineteen nations had complete key
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metrics across all categories. Despite gaps in the data, the research study was able to
prepare military manpower forecasts for 35 of the 47 nations of Sub-Saharan Africa.
The collection effort resulted in four core grids (military, demography, health, &
education) containing key metrics, the time span for the data, and the organizational
source. Additionally, each grid contained calculations of basic metrics that were used in
the summary manpower forecasts.
Table 4.2: Military Collection and Calculation Grid
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Table 4.2 was assembled by the author with data downloaded from IHS Jane’s
and the CIA World Factbook. The CIA World Factbook provided data for the annual
number of males and females reaching military age and eligible for service. The field for
the annual manpower reaching military age is the sum of the males plus females reaching
military age as reported in the CIA World Factbook.

The active military service

collection from IHS Jane’s focused on active military personnel and not reserves. The
calculation field for the annual manpower needed at 10 years of service is determined by
taking the number of active military personnel, not reserves, and dividing it by 10.
Two nations, Sudan and Eritrea, had active militaries above 200,000 personnel.
Five nations had over 100,000 active military personnel and 19 nations had fewer than
10,000 active military personnel. Only one nation, Mauritius, has no active military but
rather a standing police force.

37

Military service terms typically began at 18 years of age with terms of service
ranging from 16 months to nine years. Most nations had voluntary service and only 10
nations had any form of compulsory service. Males are the primary focus for compulsory
and volunteer service. Several nations allow women to volunteer for military service.
For example, in Chad, women at 21 years of age may volunteer for one year of military
service.
In table 4.2, the collected data is shown in the first five columns. The sixth
column calculates the annual manpower requirements assuming that the size of the active
military remained constant and personnel had a ten-year term of service.

In this

calculation, manpower requirements ranged from a high of 24,430 personnel per year for
Sudan to a low of 30 personnel per year for Sao Tome and Principe.
Table 4.3: Demographic Collection and Calculation Grid
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Table 4.3 contains demographic data collected from the World Bank, World
Health Organization, and United Nations Population Division.

It contains three

calculation fields. The first one (calculated birth rate) multiplies the total population by
the crude birth rate per thousand. Survival to five years is the birth rate minus neonatal
mortality plus 1-59 month mortality. Survival to 15 years takes the five-year survival
rate and subtracts mortality between 5-9 years and 10-14 years.
As can be seen in table 4.3, the crude birth rate ranged from a high of 50 per
thousand in Niger and 48 per thousand in Mali to a low of 12 per thousand in Mauritius.
In the field of demographic research, a high birth rate is above 40 and low birth rate is
below 20. Within the 47 nations of this study, 15 nations had birth rates above 40 and
only one nation had a birth rate below 20 per thousand. Neonatal mortality, defined as
from birth to 27 days of life, was greater than 100,000 per year in the Democratic
Republic of Congo and Nigeria. When examining the percent of children surviving to 15
years of age, survival was highest in Namibia (96%) and lowest in Sierra Leone, Burkina
Faso and Mali at 82%.
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Table 4.4: Health Collection and Calculation Grid
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Table 4.5: Health Grids Without Micronutrients Vitamin A and iodine

This section provides two tables. The first (Table 4.4) examines the impact of all
health metrics and the second (Table 4.5) examines the impact of all health metrics after
removal of micronutrient deficiencies of vitamin A and iodine challenges. The two tables
are incorporated into the summary forecast (Table 4.7) and alternative forecast (Table
4.10).
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In table 4.4, the collected data is from UNICEF. The calculation field for the
number of children with stunting plus obesity is the metric for survival to five years of
age multiplied by the percent with stunting and the percent with obesity. The calculation
field for the number of children that are vitamin A deficient is the number of children
surviving to five years of age multiplied by the percent that are vitamin A deficient. The
next calculation field examines the maximum value of children under five years of age
with health problems. Please note that the overlapping nature of health problems is
unknown. The final calculation for healthy and fit at five years of age is calculated by
subtracting the maximum value of children with health problems from survival to five
years of age.
The analysis found 34 nations where 30+% of children under five years of age
suffer from stunting. In two nations, Burundi and Eritrea, stunting levels exceeded 50%
of children.

Stunting is a significant health concern because it is associated with

cognitive difficulties that result in poor eye-hand coordination plus a range of
cardiovascular, pulmonary, and digestive health problems. While total obesity levels
were modest, six nations (Sao Tome and Principe, Benin, Botswana, Comoros, Swaziland
and Sierra Leone) had childhood obesity levels above 10% for children under five years
of age.
Micronutrients such as vitamin A and Iodine are critical to proper cognitive
development in young children. While vitamin A data was only available for 36 nations,
over 50% of children failed to receive full coverage of vitamin A in 13 nations. In three
of these nations (Cote d’Ivoire, Gabon and Rwanda) over 90% of children were found to
be vitamin A deficient.

Conversely, six nations (Benin, Sierra Leone, Mauritania,
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Guinea, Chad, and Burkina Faso) had only one percent of children with Vitamin A
deficiencies.
The second area of micronutrient concern is that 16 nations had iodine deficiency
rates above 50% for children under five years of age.

Six nations (Sudan, Mauritania,

Gambia, Somalia, Togo, and Sierra Leone) had over 80% of children suffering from
iodine deficiencies. Alternatively, three nations (Ethiopia, South Sudan and Liberia) had
zero percent of children with iodine deficiencies.
The only debilitating illness selected for inclusion in the model was HIV
estimates for children under 15 years of age. UNICEF provided estimates of child HIV
illness for 35 nations. Four of the nations (Nigeria, South Africa, Tanzania, and Kenya)
had over 200,000 children estimated to be afflicted with HIV.
Table 4.6: Education Collection and Calculation Grid
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The data in table 4.6 was collected from UNESCO and the World Bank. The
most significant challenges with the data collection process were the gaps in the
UNESCO and World Bank education data sets for some of the nations. The data for
students receiving primary education was most complete with 44 nations providing data
on the gross number or children attending school and 38 nations providing data on the
percent of children that survived to the end of primary school. In the United States, we
would refer to this last metric as those students that completed or graduated from primary
school.
At the secondary level, 44 nations provided data on gross enrollment, but only 19
nations provided data on net secondary enrollment. It is important to note that gross
enrollment refers to the total number or percent of children enrolled in secondary school.
Net enrollment looks at the percent or number of children that are enrolled in secondary
school within their appropriate age cohort. The World Bank provided data from 35
nations on the percent of students that completed lower secondary school.

This is

roughly equivalent to completion of eighth grade in the United States. There was no
reliable source for data on completion of secondary school. Therefore, the analysis
focused on 1) survival to 15 years of age and 2) completion of lower secondary school.
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The data revealed that four nations (Tanzania, Ghana, Uganda, and Cameroon) had over
200,000 children completing lower secondary school per year.

Additionally, three

nations had lower secondary completion rates above 50% of children (Mauritius,
Namibia, and Ghana). Unfortunately, 11 nations had lower secondary completion rates
below 15%. Finally, two nations (Niger and the Central African Republic) had lower
secondary completion rates under 10% of children.
Table 4.7: Summary Manpower Forecast Grid
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The table shows the calculated annual number of healthy, fit, and educated 15years-olds available for military service (green shaded cells). The calculation field starts
with data from the demographic table where total population plus crude birth rate from
the World Bank are used to calculate the birth rate. The calculation methods for survival
to five and fifteen years of age are described with Table 4.3. The calculation methods for
healthy and fit at five and 15 years of age are described with Tables 4.4 and 4.5. The
calculation method used to estimate lower secondary completers is described with Table
4.6. The final field of healthy, plus fit, and educated at 15 years of age is calculated by
finding the minimum between healthy plus fit at fifteen years and completion of lower
secondary school. While the goal was to produce a manpower forecast for all 47 nations
of Sub-Saharan Africa, only 35 nations had sufficient data to prepare a forecast.
The forecasts from the research model were compared against each nation’s
annual manpower reaching military age in the CIA World Factbook. The forecast model
was, on average, 26% of the manpower forecast in the CIA World Factbook.

An

alternative way to phrase this statement is that the forecast model asserts that three of
every four young adults in the CIA World Factbook’s data are actually unfit for military
service because of (1) failure to survive to 15 years of age, (2) inadequate health, or (3)
failure to complete a lower secondary level education.
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Table 4.8: Military Manpower Risk Analysis
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Table 4.8 calculates the annual military manpower need assuming a 10-year term
of service plus the annual military manpower need during a time of national emergency
when the military would need to be doubled in size (Cawley & Maclean, 2011).
Shortfalls in manpower are noted in brackets and with the risk notation.
The calculations compare the forecasted annual number of healthy and educated
young adults against the manpower requirements for each nation’s active military under
two scenarios that cover national conflict or emergency. Under the first scenario, service
terms are extended to ten years but the size of the active armed service force remains
constant. Under the second scenario, the armed forces manpower is doubled and the
service term is extended to ten years.
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Under the first scenario, four nations were forecasted to have insufficient
manpower reaching military age to support the military during a time of conflict. These
nations with a military manpower risk are Djibouti, Mauritius, Guinea Bissau and Cote
d’Ivoire. Under the second scenario, all nations except Kenya were forecasted to have
insufficient manpower reaching military age to support the military during a time of
conflict.
Table 4.9: Summary Aid Leverage Point Grid
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A secondary goal for the research study was to identify the leverage points for
international aid that could improve child health and fitness for future military service.
Table 4.9 collected data from UNICEF across three health challenges, (1) early childhood
malnutrition that results in stunting, (2) vA deficiency, and (3) Iodine deficiency. Metrics
for each nation were assembled into a grid and the health issue with the greatest impact
was noted as the leverage point. Complete data for all three metrics was available for 46
nations, but not Mauritius. In 19 nations Iodine deficiency was the primary health
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problem, in 16 nations early childhood malnutrition was the leading cause of health issue
and in 11 nations vitamin A deficiency was the primary cause for health problems related
to future unfitness for military service.
Table 4.10: Alternative Manpower Forecast Grid

Table 4.10 is an alternate calculation mode. It starts with the assumption that the
delivery of micronutrients such as vitamin A and iodine to young children is the simplest
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and least expensive health issue that can be addressed through international aid.
Therefore, the alternate model removes vitamin A and iodine deficiencies from the
calculation model to examine the impact of (1) the model’s accuracy relative to forecasts
in the CIA World Factbook and (2) the risk that manpower is insufficient to meet the
needs of an active military under a ten year term of service during a time of emergency or
conflict.
The alternate model forecasts that actual annual military manpower is 35% of
what the CIA World Factbook lists. In simple language, the forecast model predicts that
two of every three individuals estimated to be fit for military service, by the CIA World
Factbook, are actually unfit for reasons of health or education issues.

Finally, the

alternative model forecasts that no Sub-Saharan African nation will be at-risk of
insufficient military manpower under a ten-year service model.

Figure 4.1: Summary Metrics on Fitness for Future Military Service
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This chart (constructed by the author) contains mean metrics for all 47 nations of
Sub Saharan Africa. The chart shows the primary reasons why children will be unfit for
future military service. Statistically, the greatest reason for lack of fitness for military
service was failure to complete lower secondary school (72.6% of children.) Since
education can be remediated over time, the permanently debilitating health issues of
iodine deficiency (39.9%), vitamin A deficiency (36.5%), and stunting (35.7%) were
considered likely to have the most significant long-term impact on fitness for future
military service.
Summary Analysis of Results
The focus of this analysis section is on two groups of U.S. military training and
equipment partnerships in Sub-Saharan Africa. The first is the six rapid military response
partnerships with Ethiopia, Ghana, Rwanda, Senegal, Tanzania, and Uganda. The second
is the 14 military contingency operation partners with Benin, Burkina-Faso, Burundi,
Cameroon, Djibouti, Gabon, Kenya, Malawi, Niger, Nigeria, Sierra Leone, South Africa,
Togo, and Zambia (Williams, 2015).
The military manpower forecasting tool has identified U.S. military partnerships
with Sub-Saharan African nations that are highly likely to be at risk in five to ten years
due to an inadequate pool of rising young adults fit for military service. These risks are
placed into two categories. At the current military size and posture, the first set of states
are highly likely to have an insufficient pool of fit and young adults to maintain the
military size in a five to ten-year time period. During a time of conflict or national
emergency and when a state’s military may need to double in size, the second set of
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states are highly likely to have an insufficient pool of fit and young adults to sustain the
military growth in a five to ten-year time period.
Four Sub-Saharan nations were identified as highly likely to have a pool of fit rising
young adults that were insufficient to cover the annual recruitment need for the current
military size assuming a ten-year term of service. These nations were (1) Cote d’Ivoire,
(2) Djibouti, (3) Guinea-Bissau, and (4) Mauritius. One of these nations, Djibouti is an
African Contingency Operations Training and Assistance partner by the U.S. Africa
Command (Williams, 2015).
The result of the analysis is that 35 Sub-Saharan nations were identified as highly
likely to have a pool of fit rising young adults that were insufficient to cover the annual
recruitment need for the nation’s military during a time of war or national emergency.
Four of these nations are African Peacekeeping Rapid Response Partnership nations
receiving training and equipment assistance from the U.S. Africa Command (Williams,
2015). These four nations are (1) Ghana, (2) Senegal, (3) Tanzania, and (4) Uganda. Ten
nations were identified as African Contingency Operations Training and Assistance
partners with the U.S. Africa Command (Williams, 2015). These ten nations are (1)
Benin, (2) Burkina-Faso, (3) Burundi, 4) Cameroon, (5) Djibouti, 6) Malawi, (7) Niger,
8) Sierra Leone, 9) Togo and 10) Zambia.

It is important to note that there was

insufficient data to run the model for two African Peacekeeping Rapid Response
Partnership nations and three additional African Contingency Operations Training and
Assistance partners.

The Rapid Response nations are Ethiopia and Rwanda.

Contingency Operations nations are Gabon, Kenya and Nigeria.

The
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The study findings show three child health issues that are likely to be addressed
with international aid and are highly likely to significantly increase the pool of young
adults that are likely to be fit for future military service in 15-20 years. A deficiency in
the micronutrient iodine was found to reduce the pool of fit young adults by a mean of
39.9% across the nations in the analysis. Iodine deficiency resulted in cognitive deficits.
The second health deficiency was vitamin A and it impacted a mean of 36.5% of children
resulting in blindness. The third health challenge was stunting that resulted from early
childhood malnutrition and impacted a mean of 35.7% of children under five years of age
and resulted in cognitive and health deficits.
The good news about these three health issues is that can be readily addressed
through international aid organizations.

For example, Iodine supplementation costs

US$0.05 per child per year, vitamin A supplementation costs US$1.00 per child per year,
and nutritional supplementation to avoid stunting is estimated to be US$8.50 per child per
year (World Health Organization, 2014). Additionally, if these three health issues are
addressed in the 20 Sub-Saharan nations where the U.S. Africa Command maintains
training and equipment partnerships, then all of the nations are highly likely to have a
recruitment pool of fit and educated young adults to 1) support the current military size
and 2) support a doubling of each nation’s military during a time of war or national
emergency. Please note that it will take 15-20 years to see the positive impact of these
health investments upon the military manpower recruiting pool.
The U.S. currently invests US$1.7 billion (fiscal year 2013) in the United Nations
to support African peace-keeping missions plus an estimated US$100 million per year in
multiple military partnerships across Sub-Saharan Africa (Williams, 2015). If the health
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intervention costs from the World Health Organization (listed above) are accurate, then
iodine and Vitamin A deficiencies can be eliminated in the 20 nations of Sub-Saharan
Africa where Africa Command has military partnerships at an estimated cost of US$5.7
million per year. If the aid is expanded to eliminate stunting it is estimated to cost an
additional US$ 69 million per year. These are modest investments for the long-term
success of military assistance partnerships.
Chapter 4 Summary
The military manpower forecasting model examined the impact of demographic,
health, and education factors on the number of 15-year-olds fit for military service in the
47 nations of Sub-Saharan Africa. The data panel used was unbalanced and illustrated
gaps in the data for 28 nations and complete data for 19 nations. Despite the gaps in
some of the data, the research project was able to present a manpower forecast for 35
nations.
The manpower forecasts from the research project was compared with manpower
forecasts for the same nations published in the CIA World Factbook and found to be at
significant variance. When survival to 15 years of age, plus health, and completion of
lower secondary school are factored into the manpower forecast model, the results are
that only one-fourth of the CIA World Factbook’s number of young adults are actually fit
for military service. By comparing the likely needs of each nation’s military at a time of
conflict, four nations were identified as having militaries at risk of inadequate manpower.
The four nations are Djibouti, Mauritius, Guinea Bissau and Cote d’Ivoire. A secondary
analysis was prepared to highlight the health factors with the largest negative impact on
the military manpower forecasting model. In 30 of the nations, micronutrients (vitamin
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A and iodine) were the primary factors impact child health. These were estimated to be
factors most easily addressed through international aid. Therefore, an alternative version
of the forecast model was prepared that removed micronutrients from the health risk
factors. The alternative analysis was found to still be at significant variance to manpower
estimates in the CIA World Factbook. Finally, the alternative analysis identified no
nations, military manpower risks in a time of national emergency or military conflict.

57

CHAPTER 5: CONCLUSIONS
Introduction
The thesis set out to examine the connection between child health plus education
and military manpower forecasts by examining fitness for future military service in the
47 nations of Sub-Saharan Africa. The study’s secondary focal point was to identify the
leverage points where international aid could have a significant impact on the pool of
young adults that will be fit for future military service.
The results from the research study were presented in chapter four and indicate
that (1) child health and education have a significant impact on fitness for future military
service and (2) that micronutrients are the first leverage point for international aid to
improve child health. This chapter will present the summary findings from the study and
offer recommendations for further research.
Summary of the Study
The research study focused on answering two questions. First, how will child
demographics, health, and education affect the number and fitness of military recruits
within a developing nation? Second, what are the child welfare leverage points to
increase the future pool of fit military recruits?
In terms of the first research question, data was collected on military manpower,
demographics, health, and education metrics for the 47 nations. Due to gaps in the
available data, forecasts could only be completed for 35 nations. A military manpower,
forecasting model was constructed and run. The data collection grids and summary
forecasts from the model were presented in chapter four and point to several health and
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education factors that can reduce fitness for future military service by 30+ percentage
points.
Relative to the second research question, summary analytics, presented in chapter
four, identify health issues in 46 nations that have the largest impact on fitness for future
military service. During the term of the research study, a third question emerged. Is the
forecast model able to evaluate the military manpower risk for nations during times of
military conflict? In terms of this emergent question, data presented in chapter four
identified four nations at risk of insufficient manpower if the size of the armed force
remained constant and the service term was increased to ten years. Further analysis
revealed that all but one nation were at risk of insufficient manpower if nations chose to
double their armed forces.
Discussion of the Findings
Finding #1
Results from research to develop and test a military manpower forecasting tool
with data from nations of Sub-Saharan Africa indicate that child health and education
have a significant impact on fitness for future military service. Across the nations in the
research study, child health challenges resulted in 5% to nearly 40% of children being
unfit for future military service. The leading health challenges were iodine deficiency
(39.9%), vitamin A deficiency (36.5%), stunting (35.7%), HIV (9.9%), and obesity
(5.5%.) Child education, on average, resulted in 35% - 72% of children likely to be
educationally unprepared to meet the literacy and numeracy requirements of modern
military personnel. Across the nations in the research study, 35.2% of children failed to
complete primary school and 72.6% of children failed to complete lower secondary
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school which is roughly equivalent to an eighth grade in the United States. Therefore, a
military manpower forecasting model that does not factor in child health and education
metrics is highly likely to provide inadequate analytics to decision makers.
Finding #2
The research study identified three child health issues as having available data
plus a significant impact on fitness for future military service. They are access to
micronutrients (vitamin A and iodine) in young children and provision of basic nutrition
to avoid stunting. Across the nations with health data, 39.9% of children suffered from
iodine deficiency, 36.5% from vitamin A deficiency, and 35.7% of children under five
years of age were found to be stunted. All three health issues are result in permanent
cognitive deficiencies that are highly likely to render a child unfit for future military
service.

Interestingly, vitamin A and iodine deficiencies are readily prevented at

estimated costs of US$1.00 per child per year (Neidecker-Gozales, Nestel, & Bouis,
2007) and (World Health Organization, 2014).
Finding #3
After a careful review of available education data, completion of lower secondary
school was judged to be the most important measure of fitness for future military service.
Unfortunately, data from 35 of the 47 nations in Sub-Saharan African indicate that seven
out of ten children fail to complete lower secondary school. Eleven nations had fewer
than 20% of children completing lower secondary school and two nations (Niger and the
Central African Republic) had less than 10% of children completing lower secondary
school. Even if the educational standards for military service are lowered and basic
literacy is assumed to be completion of primary school, one out of every three children,
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in the 36 nations with reportable data, failed to complete primary school. The author
acknowledges that basic operation of a rifle does not require formal education and that
primary literacy levels are rising in Africa. Six nations (Chad, Eritrea, Niger, Central
African Republic, Burkina Faso, and Angola) had primary completion rates below 50%.
Alternatively, three nations (Ghana, Mauritius, and Zambia) had primary school
completion rates above 90%.
Finding #4
The research study identified three child health issues that could be addressed
with international aid and are likely to impact a nation’s manpower fit for future military
service. The health issues with largest impact are access to the micronutrients vitamin A
and iodine in young children. Both micronutrients are recommended as leverage points
for international aid, because their costs are modest. For example, vitamin A costs
US$1.00 per child per year in Africa (Neidecker-Gozales, Nestel, & Bouis, 2007) and
iodine supplementation costs US$0.05 per child per year (World Health Organization,
2014). The second level health issue is extreme malnutrition in children under five years
of age that results in stunting and it is estimated to cost US$8.50 per child per year to
provide basic nutrition and eliminate stunting (World Health Organization, 2014).
Finding #5
The military manpower forecasting tool is likely to identify developing nations
where the armed forces are at risk of insufficient manpower during a time of military
conflict or national emergency. While much more research is needed on this topic,
preliminary findings from this study indicate that all 35 Sub Saharan African nations are
likely to have an insufficient number of health and educated young adults fit for a
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doubling of the military during a time of war. Interestingly, eliminating vitamin A and
iodine deficiencies resulted in all 35 nations having sufficient healthy and educated
young adults to support a doubling of the military during a time of war or national
emergency. Within the 35 nations that are likely to have an inadequate pool of fit recruits
during a time of war or national emergency, 14 of them are currently training and
equipment partners with the U.S. Africa Command. Four of these nations are African
Peacekeeping Rapid Response Partnership nations receiving training and equipment
assistance from the U.S. Africa Command (Williams, 2015). These four nations are 1)
Ghana, 2) Senegal, 3) Tanzania, and 4) Uganda. Ten nations were identified as African
Contingency Operations Training and Assistance partners with the U.S. Africa Command
(Williams, 2015). These ten nations are (1) Benin, (2) Burkina-Faso, (3) Burundi, (4)
Cameroon, (5) Djibouti, (6) Malawi, (7) Niger, (8) Sierra Leone, (9) Togo, and (10)
Zambia.
Finding #6
The military manpower forecasting tool appears to fill a gap within the research
literature. This research study addresses three gaps in Libicki et al. (2011) research on
demographics and military power. First, the authors’ acknowledge that debilitating child
illnesses can render a young adult unfit for future military service, but they fail to
measure the risk. This research provides a forecast model to measure the impact of child
health upon fitness for future military service.

Second, the authors’ recognize that

education is key to a successful military, but once again fail to provide a model to
measure the risk. This research provides a model to measure risk in the recruitment pool
from available education data. Third, the authors’ mention that health and education can
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have an impact on military power in under developed nations, but again offer no
measures to evaluate the risk. This research study presents a model for measuring the
impact of child health and education challenges upon the fitness for future military
service. The model is likely to be most relevant to military partnerships with under
developed nations, such as those of Sub-Saharan Africa.
This research study provides an update to a small body of literature that has been
untouched for nearly 70 years. The foundation for this research was the testimony by
Major General Lewis B. Hershey to Congress in 1945 in support of the National School
Lunch Act of 1946. The general told Congress that 6-9% of applicants to the military in
World War II were rejected due to “malnutrition and underfeeding.” (U.S. Congress
1945) The school lunch program was designed to ensure adequate nutrition for children
and to support higher levels of educational attainment to strengthen the national security
(Hinrichs, 2010). This study hopefully stimulates additional researchers to investigate
the vital connections that General Hershey brought to the nation’s attention in 1945.
This research study offers a military manpower forecasting method with 5-10 year
time horizon that is attuned to the needs of developing nations. Given these preliminary,
this study is likely to offer a new line of research beyond the seminal work of Moskos
(1970) and Uggerslev (2012) on military recruitment. While both authors provided
outstanding research, their recruitment models are focused on the U.S. and applicable to
other developed nations.

This research opens the possibility for the creation of

recruitment and manpower forecasting models that can be applied to under developed
nations.
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Implications for Practice
This research has three implications for U.S. African Command when working
with the nations of Sub-Saharan Africa. According to Williams (2015), the majority of
the training and equipment investments are focused on six rapid military response
partnerships (Ethiopia, Ghana, Rwanda, Senegal, Tanzania, and Uganda) plus 14 military
contingency operations partners (Benin, Burkina-Faso, Burundi, Cameroon, Djibouti,
Gabon, Kenya, Malawi, Niger, Nigeria, Sierra Leone, South Africa, Togo, Zambia).
Djibouti is an African Contingency Operations Training and Assistance partner by
the U.S. Africa Command. The research study forecasts that in 5-10 years time, the pool
of fit and educated young adults will be insufficient to meet the annual recruitment
demands of the Djibouti military. This statement assumes the nation’s military maintains
its current size and has a ten-year service term.
Four nations of the African Peacekeeping Rapid Response Partnership are
forecast to have an inadequate pool of fit and educated young adults for which to recruit
military personnel during a time of war or national emergency when the military size
must be doubled. These four nations are (1) Ghana, (2) Senegal, (3) Tanzania, and (4)
Uganda.
Ten nations were identified as African Contingency Operations Training and
Assistance partners are forecast to have an inadequate pool of fit and educated young
adults for which to recruit military personnel during a time of war or national emergency
when the military size must be doubled. These ten nations are (1) Benin, (2) BurkinaFaso, (3) Burundi, (4) Cameroon, (5) Djibouti, (6) Malawi, (7) Niger, (8) Sierra Leone,
(9) Togo and (10) Zambia.
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It is important to note that there was insufficient data to run the model for two
African Peacekeeping Rapid Response Partnership nations and three additional African
Contingency Operations Training and Assistance partners. The Rapid Response nations
are Ethiopia and Rwanda. The Contingency Operations nations are Gabon, Kenya and
Nigeria. Child health and education data collection systems are recommended to be
established in each of these nations to permit the expansion of the military manpower
forecasting model to these critical military partners for U.S. Africa Command.
The research identifies micronutrient provision of iodine (19 nations) and vitamin
A (16 nations) as the first leverage points for international aid to improve the physical
and cognitive health of young children. These micronutrients are highly likely, over
time, to improve the size of the military manpower pool. The second leverage point for
improvement of child health and the future military manpower pool is to develop focused
aid programs to improve nutrition (11 nations) for young children to reduce stunting.
The research study recommends the following areas for likely investment to
improve the accuracy of future military manpower forecast models. The first is an
investment in annual child health data surveys to collect data and to identify metrics
likely to impact future fitness for military service. The second is an investment in
primary and secondary education data collection and assessments to identify leverage
points for improving the foundational skills of military recruits.
Recommendations for Further Research
There are three recommendations for further research to improve the accuracy of
the military manpower forecast model.

The first recommendation focuses on

improvements to the health model and the second focuses on improvements to the
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education model. The third recommendation focuses on researching the relationship
between the forecast model and each nation’s manpower needs during times of military
conflict and/or national emergency.
There are multiple lines of research for improving the accuracy of the child health
model. The first line of research is to interview pediatricians and epidemiologists to
determine other micronutrients that are critical to proper development and subject to
UNICEF data collection efforts.

The second line of research is to identify other

debilitating childhood illnesses (i.e. malaria), with lifelong health impact, that are subject
to either UNICEF or WHO data collection. The third line of research is to develop a
health risk coefficient from the available data on such topics as immunizations, access to
clean water, and nutritional data on wasting to improve the quality of the model’s
forecasts. In addition, employing an empirical estimator such as regression analysis will
also help to provide robust findings between the variables discussed in this thesis.
In terms of the further research to improve the education model, one line of
research is to determine the minimum literacy, numeracy, and communication skill
requirements that United States military advisors seek in foreign military students. A
second avenue of research is to align the minimum military education requirements with
the exit skills of primary, lower secondary, full secondary, and tertiary education levels in
each nation. The third avenue for future research is to take existing UNESCO plus World
Bank education metrics and to develop a coefficient of educational preparedness for
military training that can be tested on random samples of students to determine its
accuracy.
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The third area of research focuses on comparing the military manpower forecast
model with the personnel needs of each nation’s armed forces during a time of military
conflict or nation emergency. This line of research will need to examine the manpower
requirements plus the adjustments to the minimum conscription criteria that may happen
during a time of intensive military need. These military manpower requirements, during
a time of conflict, can then be compared against the forecasted pool to ascertain risk
levels faced by each nation’s armed forces. Once again, understanding risks and leverage
points may assist United States military partnerships with Sub-Saharan African nations.
Conclusions
The research study set out to examine the impact of child demographic, health,
and education metrics on military manpower forecasts using data from the 47 nations of
Sub-Saharan Africa. Key metrics were collected for each nation. The forecast model
was successfully developed and tested. The results from the data collection process plus
the test of the model are shown in chapter four.
In answer to the primary research question, the study confirmed that child health
and education have a significant impact on fitness for future military service. In answer
to the secondary research question, the study identified key health leverage points for
international aid that can have a significant impact on the pool of young adults that will
be fit for future military service. Finally, the study raises important questions about
whether the manpower pool in the Sub-Saharan African nations is sufficient for an
expansion of the armed forces in times of military conflict or national emergency.
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