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Abstract

The impact of value chains on population health across developing countries
Guneet Kaur Sawhney
Master of Science in Management (MScM)
Master of Science in Management
Ryerson University

2020

This study examines how value chains influence health of the population in the presence of several
other socio-economic determinants. Based on the cross-sectional panel data available for
developing nations, we apply feasible generalized least squares regression models to investigate
the relationship between value chains and health of the population. The results suggest that value
chains can improve population health outcomes significantly. For example, an increase in value
chain breadth by 1% results in a decrease in infant and maternal mortality rates by 0.16 and 1.4,
respectively. In a sector of human capital development, the findings provide potential guidance for

the growth of firms to improve population health.
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Chapter 1

Introduction

Population health is gaining worldwide attention and is a topic of major concern for most of the
developing nations. The four indicators used as a proxy for population health such as infant
mortality rate, maternal mortality rate, adolescent birth rate and life expectancy at birth have been
on the top priority of the World Health Organization to strengthen community health for the
development of the human capital and economic development of the nation. As per the statistics,
a large proportion of maternal deaths take place in developing nations. According to the World
Bank, about 500,000 pregnant mothers die every year in developing countries (World Bank, 2007).
Due to the alarming situation, world organizations have been making consistent efforts in helping
countries reduce maternal health risks. Maternal mortality ratio is reportedly high in the least
developed nations; about 415 deaths per 100,000 live births, which is approximately 60 times
higher than in Australia and New Zealand and 40 times higher than in Europe (WHO, UNICEF,
UNFPA, World Bank Group, & United Nations Population Division, 2019). Another critical
determinant of population health is the adolescent fertility rate. Reports suggest that countries with
high adolescent fertility rates fall in the risk of high maternal, infant and child mortality (The World
Bank, 2019). Since the adolescent birth rate is also high in countries with high fertility rates, the
risk of death among adolescents is also high. Moreover, newborns to adolescents also suffer from
low birth weights, poor health and nutritional outcomes (The World Bank, 2019). Reports reveal
that in Sub-Saharan Africa, more than a fourth of teenage girls and women do not have access to
family health programs and services that leads to unplanned pregnancies, infant and child mortality

and maternal mortality (The World Bank, 2019). Moreover, maternal mortality rates among



teenage girls (below 18 years of age) are 2 to 5 times higher in women in the age group of 18-25
(World Bank, 2007). As per the World Health Organization, the adolescent birth rate is 44 per
1000 girls aged 15-19 years (World Health Organization, 2016). About 2.7 million infants died in
the year 2015 globally within the first 28 days of birth, with 73% of the deaths occurring in the
first week of birth (World Health Organization, 2015). As the overall mortality rate of the
population is explained by life expectancy at birth, it is one of the major health concerns for the
economic development of the country. As per the sources, life expectancy at birth ranged from 61
years in Africa to 77 years in Europe in 2016 (World Health Organization, n.d.). There was an
increase in the average life expectancy at birth by 5.5 years from 2000 to 2016 globally, where the
African region recorded an increase of 10.3 years primarily because of improvement in child
survival. This has been recorded as the fastest increase since 1960 (World Health Organization,

n.d.).

Several socio-economic reasons account for the health of the population, the most important being
the ability to afford necessities such as food, shelter and clothing. High unemployment and socio-
economic conditions have been the point of major concern for policymakers (Schwab, 2012).
Filthy housing conditions, high unemployment and limited access to basic services lead to poor
health (Wilkinson and Marmot, 2003). Value chains comprise of a range of activities from
suppliers to manufacturers to consumers. The breadth of the chain is defined in terms of firms’
presence in the value chain. Firms investing in upper parts of the chain such as manufacturing or
extraction of raw materials have a narrow presence in the value chain whereas firms investing in
distribution, design and warehousing have a broader presence in the chain (World Bank,
2017).Value chains can be a source of employment generation, which raises the economic

productivity of the workforce (Farole et al., 2018). The creation of jobs ranges from those that



require a skilled workforce to those with low skilled workers. For example, Nokia, the largest
electronics manufacturer in Finland, developed the Finnish economy (Ainamo, 1997). Finland
though a developed economy, was developed by the firm Nokia in the year 1865. Nokia started
manufacturing electronics and slowly expanded the business to the processing of plastics and
chemicals. This helped the Finnish economy flourish as this raised their household income and
opened the door to economic opportunities. On the contrary, it is also justifiable that, firms could
also expand capital intensively by investing in labor-saving technologies and not hiring people
(Farole et al., 2018). For instance, a firm in Brazil grew capital intensively through technological
intervention and fully mechanized production mechanisms. This led to the substitution of labor.
This is contrary to the labor-intensive production, where expansion could create employment
opportunities. Although a firm moves up the value chain labor intensively or capital intensively,
the study on value chains is essential because they help in improving the health of the population,
development of human capital and growth of the economy. Therefore, our study focusses on the

relationship between a value chain and population health.

In our study, we are capturing population health as a measure of four variants, namely infant
mortality rate, maternal mortality ratio, adolescent birth rate and life expectancy at birth.
Numerous studies covered the socioeconomic determinants of health (Calderdn and Serven, 2004;
Snieska and Simkinaite, 2009; Pierce and Schott, 2016; Ha et al., 2019). Apart from socio-
economic factors such as infrastructure, inflation, trade, employment and education, which largely
affect the health of the population, certain factors could also determine population health to a large
extent. One such parameter captured by the World Bank as a measure of economic productivity of
the country is value chain breadth. It is defined as the firms which have a smaller or broader

presence in the value chain for instance, firms involved only in production tend to have a smaller



presence in the value chain against the firms that are also involved in distribution and design. Our
study determines the impact of value chain breadth on the population health in the presence of

employment rate as an interaction parameter.

The rest of this thesis is organized as follows. Chapter 2 provides an overview of the relevant
literature. Chapter 3 focusses on the development of hypothesis. Chapters 4 highlights the data
collection process and method of analysis. Chapter 5 focusses on the analyses and results. Chapter

6 outlines the discussion of results, limitations, future research directions and conclusions.



Chapter 2

Literature Review

Several researchers captured the socio-economic determinants of health, such as public
infrastructure, which includes transport, power, trade liberalization, inflation dynamics and
education. Our study contributes to the literature by examining the impact of value chains on
population health. There are six factors described in the study that might have an impact on
population health. The literature has been organized into eight sub-sections. Each subsection
describes one potential factor and explains its potential influence on the health of the population.
Subsection 1 defines the health of the population and its proxy measures used in the study.
Subsection 2 focusses on the relationship between infrastructure and population health. Subsection
3 describes the importance of trade in improving population health outcomes. Subsection 4
illustrates the role of inflation in determining population health, while Subsections 5 and 6
determine the importance of education and Universal Health Coverage in improving population
health respectively. Then, Subsection 7 reflects on the role of employment in improving health
outcomes, and lastly Subsection 8 focusses on the importance of value chains and how they could
impact the population health. After reviewing the literature, we summarize the contributions of

our study and point out its novelty.

2.1. Population Health

Health is an important aspect that has gained worldwide attention. Countries throughout the world
have been focussing on their respective health care problems and devising possible solutions for
quality living. Though advanced technology in the healthcare sector has improved the health of

the economy, some of the root problems still revolve around the socioeconomic status of the



population. Economies have been struggling to attain a healthy life for individuals. Some of the
common health indicators explained by the World Health Organization include infant mortality
rate, maternal mortality ratio, life expectancy and adolescent birth rate (World Health
Organization, 2015). Both child mortality and maternal mortality are the development goals as
specified by the World Bank closely associated with food and nutrition (World Bank, 2012). It
was also reported that 105 out of 144 countries are lagging to reduce child mortality and 94

countries are off track the goal to reduce maternal mortality.

Infant mortality rate is defined as the number of deaths of children under the age of 1 per 1000 live
births (Mathews et al., 2015). It is considered as an indicator of a country’s overall health
(Government of Canada, 2008). As countries strive to achieve healthier populations, the infant
mortality rate is considered as a tool to measure the health status of the country. The statistics
reveal that every year, around 4 million children die before they are a month old and 98% of these
deaths take place in developing nations (World Health Organization, 2005). As per the World
Health Organization, infant mortality rate is defined as the probability of infant born in a year
dying before the age of one. It is specified that infant mortality is not a rate, but a probability
expressed in terms of 1000 live births (World Health Organization, WHO statistical information
system, 2016). It is also considered as the most important indicator to capture the overall
development of the country (World Health Organization, WHO statistical information system,
2016). Apart from the world organizations such as WHO, some of the state health departments
also consider infant mortality rate as a crucial health status indicator to measure the health of the
population (New Jersey Department of Health, 2019). Navarro et al. (2006) discussed the impact
of political outcomes on population health. The population health variables used in the study were

infant mortality rate and life expectancy at birth obtained from World Bank. A general measure



for population health highlights the countries in need of improving the living conditions and social

well being of the population.

One of the development goals listed by the World Health Organization is to enhance maternal
health and reduce the maternal mortality ratio. This is to ensure the health and well-being of people
of all ages. Maternal mortality ratio is defined as the death of a woman when pregnant or within
42 days of termination of pregnancy irrespective of any reason related to pregnancy or its
management. This does not include unintentional or incidental causes. It is recorded as the number
of maternal deaths during a given time period per 100 000 live births during the same time frame
(WHO, UNICEF, UNFPA, World Bank Group and United Nations Population Division, 2019).
As reported by the World Health Organization, care required during childbirth has always been
considered as a household affair limited to mothers. This continued for many centuries. While in
the 20" century, the concern for the healthcare sector, especially the health of mothers and
children, drifted from a domestic responsibility to a population health priority. The whole concept
revolves around a societal notion that newborns are the future of society, which is shaped by their
mothers as they are nurtured. Mothers play a variety of roles, such as they are caregivers and
homemakers; they follow the cultural norms and traditions that are carried forward to families and
communities. They shape the future of their child and contribute to his health and development.
For these reasons, the nation takes into account the health of mothers and children (World Health
Organization, 2005). Moreover, data provided by the WHO states that less than 1% of maternal
deaths occur in high-income countries (World Health Organization, 2005). Maternal deaths in
developing nations are attributed to the social status of women, economic resources and

infrastructure of the countries.



Life expectancy at birth highlights the population mortality levels. It captures the pattern of
mortality across people of all ages. Life expectancy is measured as the average number of years a
newborn is expected to live irrespective of the current mortality rates (World Health Organization,
WHO statistical information system, 2016). It is one of the critical predictors of the health of the
nation (Government of Canada, 2016). Life expectancy at birth is influenced by certain factors
such as living conditions, diet and education. Judge (1995) reported life expectancy as one of the
prime indicators of population health and economic development. In countries such as England
and Wales, life expectancy was used as an indicator of population health status (London: Office
for National Statistics, 2003). One of the studies measured the impact of income inequality and
education on population health. The population health indicator used in the study was life
expectancy at birth (De Vogli et al., 2005). Apart from being a health indicator, life expectancy at
birth is also used as a proxy to measure the socioeconomic development of the nation (The World
Bank, n.d.). Judge et al. (1998) conducted research on rich industrialized countries to measure the
relationship between income distribution and population health outcomes such as infant mortality
and life expectancy at birth. The results suggest that a positive association exists between infant
mortality and income distribution at 90% level of significance and there is no statistically

significant relationship between income inequality and life expectancy at birth.

Apart from mortality rates and life expectancy, adolescent birth rate is also recognized as the health
indicator by the World Bank. It is defined as the number of kids born to women aged 15-19 years
per 1000 women in the same age group in 1 year. The adolescent birth rate is also called a fertility
rate. It is calculated as a ratio. The fertility rate is the number of live births to women age 15-19
years, divided by an estimate of exposure to childbearing by women of the same age group (World

Health Organization, 2013). World Organizations have been focussing on adolescent fertility rates



to improve the social and economic well being of adolescents. It is considered as a major concern
because women who give birth when they are young are prone to a greater risk of complications,
which may lead to death during pregnancy and birth. In addition, children born to women who are
very early in their reproductive lives are vulnerable and may encounter certain health issues. Poor
people experience higher birth rates among adolescents. This is primarily because poor teenage
girls have limited access to reproductive health services, adequate schooling and economic
opportunities (World Bank, 2007). Hence, reducing adolescent fertility is important to enhance

maternal health and reduce infant mortality rate (World Health Organization).

2.2. Infrastructure and Health

Households and businesses both rely on infrastructural development of the nation. The decision to
invest in infrastructure depends on its availability and quality. Availability and accessibility to
infrastructure services play an essential role in the development of countries and areas.
Infrastructure services are delivered at the advantage of physical infrastructure. The extent of
investment in infrastructure gives rise to inequalities between nations. Calder6n and Servén (2004)
supported the fact that certain countries experienced the pressure of reducing debts, which led to
a reduction in the expenditure on public infrastructure. This reduction was not covered by the
increase in private sector involvement. Hence, this exposed the countries to lack of availability of
infrastructure services hampering economic growth and giving rise to inequality. Infrastructure
induces economic growth by influencing the education and health parameters positively (Snieska
and Simkiinaite, 2009). The quality of infrastructure is important because it is used as a final
consumption item by people and as intermediate consumption item by firms (Snieska and

Simkiinaité, 2009).



The services that are crucial to the day-to-day activities of the public and economic productivity
include power, availability of water and sanitation, transport and telecommunications. Snieska and
Simkinaite (2009) categorized transportation, water supply and disposal, telecommunications and
power infrastructure as public infrastructure because a large number of consumers are benefitted
from them. Several studies stated that public infrastructure supports the quality of living, for
example, good quality road network reduces casualties and enhance the safety of the public,
expansion of safe water systems help in the reduction of diseases, management of waste and
disposal results in the improvement of environmental health and aesthetics (Aschauer, 2000).
Snieska and Simkiinaité (2009) also elaborated on the same idea of how investing in infrastructure
services promotes growth. They emphasized on the development of human capital, especially
health and education, which depend on access to supportive infrastructures such as water and
sanitation to avert diseases, electricity to support schools and health establishments and roads to

access them.

Infrastructure services make productive opportunities accessible for poor households by
connecting poor individuals and less developed areas to economic activities. Transport facilitates
the mobility of goods, people and ideas all around the world and makes economic opportunities,
for example, jobs accessible. The development of infrastructure can also influence the employment
opportunities and income probability of the poor disproportionately. This refers to both education
and health; health is the most important factor (Calder6n and Servén, 2004). The author further
revealed that changes in policy, enhance the infrastructure quality and improve the availability of
resources for poor in developing nations that has a substantial and positive impact on their health,
well being, and education and thus their income and welfare. The idea of enhancement of income

and welfare is supported by Snieska and Simkiinaité (2009), who justified that infrastructure

10



accessibility and quality results in time and cost savings, ensures safety, development of
information networking and employment and economic growth. Furthermore, school attendance
levels could be increased through deployment of safe road network and an excellent transport
facility. The number of hours of study could be attributed to power infrastructure specifically

electricity.

Focussing on the health sector, Calderdn and Servén (2004) justified that accessibility to water and
sanitation can not only improve the health of individuals but also help in the significant reduction
of child mortality. A piece of clear evidence reported by the study involved a case from Argentina,
where increased availability of water and sanitation reduced child mortality by 8%, with a greater
portion of the reduction occurring in low-income regions. A study by Agénor and Moreno-Dodson
(2006) stressed on the importance of infrastructure services in improving the health and education
of the population and their long-term impact on national welfare. Calderén and Servén (2004)
assessed the impact of the quality of overall infrastructure on growth using the data from 121
countries spanning over 1960-2000. They developed an index comprising of three indicators:
quality service of telecommunications (waiting line for main telephone lines), power (percentage
of transmission and distribution losses in the production of electricity) and transport (the share of
paved roads in total roads). The relationship between the index and growth was reported using the
Generalized Method of Moments (GMM) method. The results signify that infrastructure positively
impacts growth. However, as suggested by Snieska and Simkinaité (2009) and Calderén and
Servén (2004), infrastructure enhances the health of the society and hence promotes growth and

welfare.
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2.3. Trade Tariffs and Health

Liberalization of trade can affect health in different ways. The impact can be both direct and
indirect. In a very rare situation, the effect is direct, and the consequences are apparent, for
example, when a disease is transferred across the border along with the traded substance (World
Health Organization and World Trade Organization, 2002). Most of the time, the indirect impact
of trade liberalization rules the economy. For instance, a reduction in trade tariffs can result in a
drop in the price of medical equipment or products related to health care such as vaccines and
medicines. Reduction in tariffs can also lead to a change in rules for patent protection, which can
improve access to essential medicines and can facilitate technology transfer (Blouin et al., 2005).
There exists an association between higher trade and economic growth, which leads to improved
health and higher living standards (Blouin et al., 2005). The author further justified that greater
trade in the health sector results in the movement of resources, which leads to greater benefits
beyond the health domain. The countries with greater availability of health professionals can

support the temporary movement of health professionals.

Moreover, trade liberalization results in development that leads to improved population health
status. The health of the country depends on cross border trade and trade policies (tariffs). Trade
policies affecting health status not only capture the effects it has on the health systems but also the
impact it has on social, environmental and economic determinants of health. Although health
systems are considered a crucial determinant of health, they are not the primary predictor of the
health status of the population, especially for developing nations. Instead, the prominent
determinants of population health are nutrition, accessibility to safe and clean water and sanitation,
education and income (and hence employment). (World Health Organization and World Trade

Organization, (2002) focussed on food security and malnutrition and how trade liberalization can

12



help eradicate the problem. Malnutrition in pregnant women can lead to maternal mortality and

infant mortality and morbidity.

Food security is defined at the national and household levels. The ability of a country to satisfy the
nutritional requirements of the population by enough supply of food through food imports and
national production is called national food security (World Health Organization and World Trade
Organization, 2002). Furthermore, the ability of the household to make food accessible to all the
members is called household food security. Increased trade and reduction in tariffs can help in
making food available nationally by reducing the prices of consumer goods, especially prices of
food, which make up a larger portion of expenditure for poor people (World Health Organization
and World Trade Organization, 2002). On the contrary, WHO justified that with an increase in
trade, infectious diseases can also spread as they depend on the movement of people, international
trade of food products and social changes (World Health Organization and World Trade

Organization, 2002).

Cross border trade or trade openness has an impact on the health of populations and national
economies (Smith, 2006). The economic growth and development of the nation are highly
dependent on trade. In his study, the author constructed an index for trade openness (as a measure
of the level of restriction to trade) and analyzed its relationship with health and economic
determinants. The approach used for analyzing the panel data was the fixed effects model. The

results suggest that higher the openness index lower the mortality of the country.

As suggested by Panda (2015), trade not only enhances the economic growth of a country but also
influences the socio-economic factors by increasing employment opportunities and skilled
workforce. Increasing employment could not only improve the financial status of mothers but also

positively impact the health of the child. An increase in household income would improve the

13



quality of life through better nutrition and greater access to healthcare. Another impact of trade is
reflected through an increase in tax revenues by the government, which would, in turn, lead to
higher expenditure on health care. Improved cross-country trade can decrease the cost of
transportation that would directly drop the costs of the imported goods. Levine and Rothman
(2006) reported that an increase in trade as a percentage of GDP by around 15 percentage points
decreased the number of infants dying by four. A few researchers reported that the ill distribution
of resources has led to an increase in infant mortality rate (Pampel and Pillai, 1986). Considering
the trade liberalization and how it can impact the health of the country, Pierce and Schott (2016)
argued that rising competition of imports can positively or negatively affect the health of the
workers in the United States. Nevertheless, the effect depends on the field of employment.
Population health improves with a decrease in the prices of goods and services and with a rise in
real income. However, health could deteriorate in regions where competition for the imports is
higher and workers are exposed to a shortfall in employment and income. Additionally,
liberalization of trade helps the economy grow by reducing poverty, improving the standard of
living by creating ample export opportunities and increasing access to international markets and
attracting a low cost of imports. This helps in the advancement of technology and medical help.
Moreover, trade improves the nutritional status of the population by making the food available,

accessible and affordable (Friel et al., 2013).

2.4. Inflation and Health

A rise in inflation relates to a drop in growth and a financial crisis. Li and Zou (2002) explained
the impact of inflation on income inequality, which profoundly impacts the poor. The authors
explain that when inflation occurs, the prices of consumer goods and services tend to increase

ahead of an increase in money wages. Hence, inflation results in an income shift from those who
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rely on wages to profits. Because of this, inflation relatively hurts the poor more than the rich. The
poorer households are affected the most with the hike in prices and the rise in inflation. This is
because a significant portion of their household income is spent on food. According to the World
Bank (2019), poor households are affected disproportionately due to the damage caused by high
inflation. This is because they rely more on income earned from wages, do not have enough access
to the accounts, which provide interests and have fewer chances to have a significant share in
financial or real assets besides cash. The limited accessibility to food for poor households, their
dependence on wage income and financial insecurity govern the growth and development of the
economy. These rationales account for an association between low and stable inflation and higher
economic developments and growth, reduction in poverty and financial stability (The World Bank,
2019). An increase in inflation has drawn the attention of both national and regional governments.
A sudden and unstable rise in food prices increases the risk of food security. Unexpected hike in
the consumer food prices results in the reduction of purchasing power of the population. This is
because households find it difficult to accommodate the rise in prices and subsequently adjust by
cutting down the calorie intake and nutrition. This gives rise to malnutrition and pushes more
people towards hunger and poverty. Malnourishment, on the other hand, made people prone to
diseases, which resulted in ill health. The condition of people being malnourished due to a rise in
inflation is more prominent for poor households in urban settings and households who depend on
women (The World Bank, 2019). The primary reason for this is that women and poor households
in urban locations spend more than half of their income on food and they tend to reduce the
consumption of required diet in the face of higher prices. Because of inflation, households suffer
in the face of a reduction in their purchasing power. Consumers find it difficult to purchase the

minimum number of calories and a staple diet as a result of rising food prices. This results in
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people shifting to less nutritious food and poor health. According to World Bank (2019),
malnutrition in pregnant mothers holds a substantial share (more than a fifth) of maternal mortality.
Evidence revealed that when Tanzania was hit by rising inflation (approximately 18%), the number

of households in the low-income group dropped by 20%.

Moreover, there was a considerable drop in the consumption of nutritious food items. Rising
inflation and commodity prices also affected the economic situation of the citizens. The citizens
who thought that the economic situation of the country was worse increased from 65.7% to 85.7%.
Hence, a rise in inflation lowers economic growth. This is consistent with the findings of Li and
Zou (2002), who conducted a cross-country analysis including Organisation for Economic
Cooperation and Development (OECD) countries (Asian and Latin American) to study the impact
of inflation on economic growth and income distribution. The results suggested that the rise in
inflation results in the disproportionate distribution of income amongst the population; it results in
a hike in the income share of the rich, negatively and decreases economic growth. However, Li
and Zou (2002) reported that inflation rise has a negative impact on the income of the poor, but

the impact was insignificant.

2.5. Education and Health

Education is an essential determinant of health and economic prosperity. It is one of the crucial
factors important for social and economic development in developing countries (Petrosino et al.,
2012). Education (especially for girls) is given prime importance because it governs reduction in
infant mortality rates, improves child nutrition and school enrollment rates. As per statistics, above
100 million children (of primary school age) are devoid of primary schooling; about half of them
are from the African region. According to the World Health Organization, in all societies, the poor

and low-income countries bear the greatest risks to health and well-being (World Health
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Organization, 2002). Moreover, the poor and the disadvantaged groups, especially those with little
education more commonly experience the threat to personal health (World Health Organization,
2002). World Organizations have been stressing to minimize gender disparities and make primary
education available equally for both boys and girls and in all societies (UNESCO, 2007). Nations
have been struggling to achieve universal access to primary education. Evidence based on the
surveys conducted in Sub-Saharan African nations revealed that educational acquirement has a
great impact on social outcomes (Mingat and Majgaard, 2012). The study further elaborated that
each additional year of education has a positive association with social welfare. This could be
explained by an example; women who completed a greater number of years of schooling are more
likely to receive medical treatment and care during pregnancy and hence, this would result in a
low maternal mortality ratio (Mingat and Majgaard, 2012). Therefore, education creates a strong
foundation for better household health. A positive and significant association between education
and health leads to economic development. Ross and Wu (1995) argued that people who are well
educated possess good health than the people who are poorly educated or who did not receive any
schooling. This is because educated people reported higher levels of physical health and decreased

rates of morbidity, mortality and disability.

On the contrary, people who spent less number of years at school are prone to higher levels of risk
of infectious diseases, chronic health problems, low rates of survival during sickness and a shorter
life span. Ross and Wu (1995) further elaborated on the economic perspective of education.
Educated people are more likely to be employed and least likely to experience financial hardship
to afford a healthy living as compared to the ones who are less educated or the ones with no
education. The findings from the study suggested that education leads to good health. An

investment in the education sector is expected to result in the reduction of poverty, better health
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outcomes and growth of the economy (UNESCO, 2007). Consistent with this, Leigh (1983) argued
that years of schooling represent good health and the health of the person is improved with an
increase in expenditure on education at both national and state levels. The author also presented
findings on the direct and indirect impact of education on population health. The author identified
appropriate use of medical care as the direct effect and the role of education in influencing healthy
eating habits as an indirect impact. Further, the findings suggested that the indirect impact of
education overpowers the direct effect. This implies that basic education provides access to better

food and nutrition that impacts the health of the public.

Another health outcome, depending on education, discussed by World Bank (2007) is the teenage
childbearing rate. This is most common in developing nations. According to the data reported by
(World Bank, 2007), in countries such as Sub-Saharan Africa, South Asia, and Latin America,
greater than 10% of teenage girls are mothers. Furthermore, in Bangladesh and Mozambique, the
number is more than 30%. Incompletion of primary education (early school dropouts), financial
insecurity and lower wages are the factors that lead to higher adolescent fertility rates. Therefore,
nations particularly monitor the fertility rates amongst women aged between 15-19 years for

economic development.

2.6. Universal Health Coverage and Health

Some of the socio-economic factors such as income, inflation and employment pose as barriers for
the general public to receive adequate health care. Because of this, the World Health Organization
targets to make Universal Health Coverage accessible and available to all economies. In order to
enhance the well being of the general public of a country’s population, it is required that all people,
rich or poor, can receive health care services when required without experiencing any financial

hardship. This means with the help of Universal Health Coverage, people are financially protected

18



and, as per their need, have access to quality care services such as safe, budgeted and decent quality
medicines and vaccines. Apart from making health services available to all economically,
Universal Health Coverage is considered as an investment in human capital and serves as an
economic growth driver. The UHC is largely dependent on two parameters; one is the coverage of
necessary health care services and the other is the amount (in terms of percentage of household
income) a country’s population spends on health care services. Both parameters take into account
the proportion of the population who does not have access to health care and experience financial
difficulties due to health care expenditures. Households suffer from financial hardships because of
the out-of-pocket expenditures (that are not covered by any third-party insurance) that account for
a greater share of household income. These out-of-pocket expenditures expose households to
financial risk because health care spending exceeds their ability to afford. As a result of this, people
tend to spend more on health care as per their needs and less on necessities such as food, shelter

and clothing.

Sometimes, out-of-pocket health expenditures become so heavy that spending on basic needs falls
below the threshold value indicated on poverty line. As per the statistics, it is recorded that in 2010,
about 800 million people made payments on health care that exceeded 10% of their household
income and around 180 million incurred out-of-pocket health expenditures which exceeded 25%
of their household income share (World Health Organization and International Bank for
Reconstruction, 2017). Universal Health Coverage means that irrespective of demographics,
income and living standards, every person can seek health care services as per their requirement
and the usage of medical services does not create any financial difficulties. It makes it possible for
the people in need of medical treatments such that they are still able to afford basic necessities and

do not push their families into the risk of poverty at the cost of receiving care. Organizations are
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targeting to make Universal Health Coverage accessible to all economies so that a greater
proportion of the population is covered, especially the impoverished. This is because the poor
segment of the population is the one who does not receive the desired services as and when needed.
According to the agenda of UHC, everyone should have access to quality care so that people are
diagnosed and treated correctly for their ailments. Most importantly, Universal Health Coverage
does not mean that medical care is free of cost; it merely cuts down the out-of-pocket expenses

and reduces financial hardship so that populations are not devoid of seeking care.

2.7.Role of Employment

Several outcomes of population health depend on employment. This is because employment is a
source of financial security, social status and personal development and promotes physical well
being (Marmot et al., 2008). As the basic requirements for healthy and quality living, include
shelter (housing), food, clean water and sanitation. Majority of the population relies on
employment to meet their basic necessities for healthy living (Linn et al., 1985). The quality of
life is mostly dependent on social and economic conditions. Filthy housing conditions, high
unemployment and limited access to essential services lead to poor health (Wilkinson and Marmot,
2003). WHO provided evidence from several countries that unemployed people are at a greater
risk of premature deaths. Ross and Mirowsky (1995) suggested that there exists a positive
correlation between employment and health. People who are employed can support good living
conditions and better health (Goodman, 2015). This is because employment boosts the income of
the household and provides economic support. A study by Ross and Wu (1995) also reported
similar findings on the association between employment and health. They explained that the health
and well-being of both men and women improves with the help of employment and unemployment

leads to poor health conditions. Work provides access to nutritious food, better health care and a
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healthy and secure housing environment. Accessibility and affordability of these conditions can

be attributed to the financial stability provided by employment.

2.8. Value Chain Breadth and Health

Value chains comprise a range of activities, from the extraction of raw materials to delivery of the
final product to the consumers. It also involves the safe disposal of the used products. A good
example is of Starbucks value chain. Starbucks began the journey by testing a variety of coffees
from all over the world, such as Latin America, Africa, Arabia, Asia and the Pacific. They
developed bonds with the coffee growers and built partnerships to ensure the best quality coffee
to the customers. Another part of the value chain worked on marketing, innovation and
development. The marketing, sales, and service teams work on customer satisfaction and
introduction of new drinks. Therefore, the Starbucks value chain functions from farms to farmers
(coffee growers) to the customers. Each step of the value chain determines the quality of the coffee.
Besides this, the Starbucks value chain boosted the economic profitability of the farmers by
providing them the opportunity to re-invest in coffee production. In addition, Starbucks created
opportunities for tea and coffee growing societies to increase their income. They helped
communities by generating employment and providing education and training. For instance, they
offered free online bachelor’s degree programs to educate their community. They set targets for
hiring new graduates, refugees and veterans. Also, they eliminated barriers to employment for
partners (Daily, 2019). Therefore, the Starbucks value chain developed the community socio-

economically and provided employment opportunities.

According to Farole et al. (2018), value chains can be the point of focus for generating
employment, increasing productivity and skill development. Value chain analysis focuses on the

domestic supply chains and facilitates job creation in domestic supply chains. This creates new
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opportunities for the workforce. Generally, in high-income countries or countries with ample
resources, job growth is skewed towards high-skilled work. This leads to an increase in inequality
as low-skilled jobs are not favored anymore because of technological advancement. Technology
overpowers the low-skilled work, which requires limited or no knowledge and skill. Hence,
resource-rich countries experience limited or skewed job growth, which has a minimal effect on
poverty reduction and a high impact on inequality. According to statistics, 600 million jobs are

required over the next ten years to employ the working-age population (Farole et al., 2018).

Value chains carry the potential to facilitate the large-scale creation of jobs that vary from jobs
demanding the high-skilled workforce to sustainable opportunities for employment of low-skilled
workers. The linkage between high-skilled and low-skilled jobs leads to an increase in global
competitiveness and growth in productivity. This is because value chains provide opportunities to

large-scale firms, self-employed workers and low-scale firms to expand and develop.

A good example is of Finland and Nokia. Although, Finland is a developed nation but the example
dates to 1865. Finland had a weak economy and lacked capital for investment. Finland was
considered the poorest of the four Nordic nations. The Finnish economy faced a lack of financial
capital for innovation, which made the development of new products difficult. The economy had
a high dependency on its natural qualities, mainly forestry and heavy metal industry. These two
industries were responsible for exports. But unfortunately, the volume of exports was not enough
for the industry to expand domestically. This was primarily because of two reasons: (1) the absence
of advanced technology, and (2) the economic demand for the products. Finland faced the absence
of resources for industrial production due to a weak economy and a lack of financial capital.
Finland’s industry performed poorly due to overreliance on the soviet trade and financial sector

(Ainamo, 1997).
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Ainamo (1997) reported that with the decline in the financial market and recession, unemployment
increased from 5 to 20%. The incident of Nokia developing Finland dates to 1865 when a wood
processing firm was established. This firm was taken over by the Finnish Rubber Works in 1918
and later in 1966, it merged with the telecommunication firm known as Finnish Cable Works. This
was called Nokia. Nokia grew to become the second-largest manufacturer of electronics in Finland.
Nokia began manufacturing telecommunication devices and electronics along with providing
services. Therefore, Nokia’s value chain began with processing wood to manufacturing electronics
and providing services. Nokia started the manufacture of small microcomputers and automated
systems for the pulp and paper industry in 1972. It slowly became a mass producer of electronics.
Slowly, Nokia expanded its business into the manufacturing of plastics, metals and chemicals.
Nokia developed a strategy that differentiated it from other private firms, and it became the largest
privately-owned firm. Electronics and telecommunications became the most profitable industry in

Finland.

According to Ainamo (1997), Nokia Corporation twisted the Finnish industrial sector. It not only
influenced the Finnish industry but also opened pathways for technology, innovation and economic
profitability. Nokia established during the 1980s and became a giant producer of electronics. It
invested in related sectors to develop globally. It dominated the Finnish industrial sector. In order
to penetrate the industry, Nokia developed close relationships with the partners and key actors.
Cooperation with other Finnish firms was the major driver for the growth of the electronic industry
of Finland. The economy of Finland slowly and constantly developed with the emergence of Nokia
Corporation. Investment in telecommunication infrastructure helped Finland grow to the OECD
level. The rising demand for mobile technology from the global market made Finland a global

nation leading in mobile communication. Finland tackled the recession with the help of Nokia and
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its strategies in the telecommunication industry. Therefore, Nokia helped the Finnish economy

grow and flourish.

Value chain dynamics can result in investment and intervention in the creation of employment.
Eventually, value chains can enhance the growth of firms, increase the productivity of jobs, create
employment opportunities for marginalized population and improves quality of life. Each step of
the value chain adds value to the product or service. As value chains involve a set of activities such
as transport and logistics, research, training and finance, change in the dynamics of the core value

chain impacts employment for all other activities.

A pilot case study was carried out by Farole et al. (2018) on the potato value chain in Lebanon
using surveys and conducting semi-structured interviews of every actor of the chain. This involved
suppliers, farmers, traders and processors. The results revealed that there exists a demand for jobs
in all dimensions of the value chain. But the demand is for low-skilled labor. Also, in the supplier
and processing dimension of the potato value chain, more than 40% of the females were employed
in low-skilled positions and about 80% of the jobs were managed by the youth in trading and
distribution part of the value chain. A study on the Zambia poultry value chain revealed similar
findings (Farole et al., 2018). The chain is divided into traditional and modern production sector.
The findings differentiate between the qualities of jobs. It states that traditional production has
more jobs compared to modern poultry production but the jobs in modern poultry production
models have a higher income. This is because modern production requires skillset and education,

which improves the productivity of labor.

On the contrary, it is also justifiable that, firms could also expand capital intensively by investing
in labor-saving technologies and not hiring people (Farole et al., 2018). The adaptation of

technological advancements by firms to grow has affected the demand for labor drastically. For
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example, the manufacturing sector has been investing in labor-saving technologies such as
switching to robots, which has substituted labor. This is evident from a study by Fang and Yang
(2013) that discussed the impact on the Chinese economy by transforming from labor-intensive
sectors to capital and technology-intensive sectors. The author focussed on the manufacturing
firms and suggested that with an upgradation of the economy, manufacturing firms are expected
to move up the value chain. Another example could be of agribusiness value chain comprising of
suppliers, farming, processing, logistics, and distribution, which has low absorption of labor due
to capital-intensive activities such as fully mechanized production through investments in labor-

saving machines.

Deininger and Byerlee (2011) explained the dynamics of a firm in Brazil in the agribusiness value
chain. The firm expanded by developing a new production chain through investments in research
and development. The technological intervention made it possible for the firm to produce profits
through an increase in production from the land, which was considered unsuitable for agriculture.
However, the result of the expansion of the firm into a new product line suggested that it did not
contribute to poverty reduction in rural counterparts of the country. This is because the capital
subsidies led to a highly mechanized production, which resulted in labor substitution. The results

are contrary to the labor-intensive production, where production could create employment.

Although improvements in health contribute to economic growth, capturing economic growth is
not in the scope of the study. Economic growth is commonly measured in terms of gross domestic
product (GDP) per capita (De Gregorio, 1992; Barro, 2001; Henderson et al., 2012). There exists
a strong evidence that better health results in rapid growth of GDP per capita. According to Bloom
et al. (2004), health of the population is considered as one of the most important drivers of

economic growth. For instance, an increase in life expectancy by one-year results in an increase in
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GDP per capita by 4 percent. Similarly, in East Asian countries health status of individuals
improved as a result of decline in mortality and fertility rates and increase in life expectancy from
39 to 67 years. As a result of improved health status, GDP per capita grew rapidly. This is because
better health is attributed to an increase in ratio of working-age people (15-64 years) to the
dependent people (0-14 and 65 plus years). This resulted in higher worker input per capita and

higher GDP per capita.

As discussed above and according to other works in the literature (e.g., see, Bhargava et al., 2001,
Howitt, 2005; Well, 2007), better health results in higher economic growth. However, since the
scope of our study is to investigate the impact of value chains on population health, we do not
consider the impact of further improvement in population health on economic growth. Moreover,
inclusion of GDP per capita into the model would result in endogeneity. Endogeneity occurs when
dependent variables can cause independent variables (Roberts and Whited, 2013). As per the
discussion above, our dependent variables (health) can cause GDP per capita. Therefore, GDP per
capita was not included in the model. Endogeneity arises when standard errors are correlated with

explanatory variables.

2.9.Contributions
To better illustrate the novelty of our current research, we have summarized the previously
discussed studies in Table 1.

Table 1. Socio-economic determinants of health

Authors (Year) Independent | Population Health Method
Variable
Leigh (1983) education self-reported health linear regression and

scatterplots

Ross and Mirowsky (1995) | employment | sampled households ordinary least squares and
logistic regression

Ross and Wu (1995) employment self-reported health multiple regression analysis
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Leipziger et al. (2003) infrastructure | child mortality rate, seemingly unrelated
infant mortality rate, regressions
malnutrition rate
Wilkinson and Marmot employment self-reported ill theoretical
(2003) health, premature
deaths
Shandra et al. (2004) education infant mortality rate lagged panel regression
Levine and Rothman trade tariffs child mortality rate, two-stage least squares
(2006) infant mortality rate, regression
life expectancy
Smith (2006) trade tariffs mortality rate theoretical
World Bank (2007) education adolescent birth rate, bar graphs and scatterplots
maternal mortality
rate
Dash and Sahoo (2010) infrastructure | infant mortality rate two-stage least squares
(TSLS) and dynamic ordinary
least squares (DOLYS)
Mingat and Majgaard education maternal mortality linear regression, logit
(2012) regression and scatterplots
Pierce & Schott (2016) trade tariffs mortality Rate ordinary least squares and

two-stage least squares

Ha et al. (2019)

inflation

malnutrition,
maternal mortality
ratio

bivariate regressions

Several researchers focus on socio-economic determinants of health such as infrastructure, trade

tariffs, inflation and education. The study on infrastructure by Calderén and Servén (2004) and

Snieska and Simkiinaité (2009) discussed the role of infrastructure in improving the health of the

public. With an improvement in the quality of infrastructure, people in the developing nations have

higher access to resources that impacts their quality of life, education and income. Calder6n and

Servén (2004) determined the impact of the quality of infrastructure on economic growth. Snieska

and Simkanaité (2009) also concluded that infrastructure positively impacts health and education

outcomes and good health and education induces economic growth.
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It is believed that health status of the population is not entirely dependent on the health systems
especially for developing nations, instead, nutrition, accessibility to clean water and sanitation,
education and income determine population health (Blouin et al., 2005). Liberalization of trade
and reduction in trade tariffs facilitates supply of resources across the borders. According to Pierce
and Schott (2016), reduction in trade tariffs is followed by the reduction in prices of commodities

and rise in real income of the public.

The study by The World Bank (2019) on inflation reflects on the disproportionate effect of
inflation on poor households. The rise in inflation influences the food security of the population,
i.e., a sudden rise in commodity prices would result in the population spending less on food due to
a reduction in purchasing power giving rise to malnutrition and decline in health status (The World
Bank, 2019). Additionally, basic education improves access to better food and nutrition, which

affects the population health (Leigh, 1983).

One of the contributions of our research is to combine all the possible factors in one model to
explain the population health. To the best of our knowledge, previous studies covering the social
and economic determinants of health did not control for Universal Health Coverage (UHC). This
has been also indicated by Chapman, 2019. However, it has been an important concern for World
Development Organizations to achieve UHC by 2030. Based on the availability of certain
measures that govern the formation of the Universal Health Coverage index, the index measure is
available only for the year 2015 (World Health Organization and International Bank for
Reconstruction, 2017). Since the goal of UHC is to provide affordable health care services to the
public with a wide range of income levels, the impact of each of the determinants of population
health might differ when controlled for UHC. Our study contributes to the literature by studying

the impact of different socio-economic determinants on population health while controlling for
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Universal Health Coverage. Our work describes that, with the inclusion of Universal Health
Coverage, what role infrastructure, inflation, education and trade play in determining the health
status of the population. Previous research focused on the role of income in enhancing population
health. This is because the important predictors of a healthy life are the accessibility to basic
necessities such as food, shelter, water and sanitation and clothing (Blouin et al., 2005). Poor health
is attributed to high unemployment, poor living conditions and minimal access to basic facilities

(Wilkinson and Marmot, 2003)

Our study introduces the concept of the value chain and what role value chains play in improving
the health of the population. Value chains involve firms that participate in different levels of the
chain. The expansion of the firm could be labor intensive or capital intensive. Firms investing in
labor-intensive sectors grow to generate employment, which raises the economic productivity of
the workforce. However, firms could also expand capital intensively by investing in labor-saving
technologies and not hiring people or creating jobs (Farole et al., 2018). Therefore, apart from the
socioeconomic predictors of population health and economic growth, this study contributes to the
literature by analyzing the impact of the value chain on the health of the population. Value chains,
unlike other factors, contribute to the economic growth of the nation (Fang and Yang, 2013). Our

study is focussed on investigating the impact value chains might have on population health.
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Chapter 3
Hypothesis Development

The measures used to describe population health in our study are infant mortality rate, maternal
mortality rate, adolescent birth rate and life expectancy at birth (World Health Organization, 2015).
Socio-economic factors such as infrastructure, trade, inflation and education impact population
health to a large extent. Infrastructural advancement results in economic development. This is
primarily because improvement in infrastructure facilitates quality of living and promotes healthy
life. Investment in transport, communications and power infrastructure help in the development of
human capital (Snieska and Simkinaité, 2009). For example, transport improves transition and
accessibility in less developed nations and exposes poor households to economic opportunities.
Policies imposing greater tariff rates on the traded goods and services result in poor health status
of the population. This is because, for developing nations, health of the individuals does not merely
rely on the health systems but on clean and safe water and sanitation, education and income (Blouin
etal., 2005). For example, reduction in tariff rates on food imports results in increased accessibility
to daily nutritional requirements of the population which leads to better health of the population.
Inflation is also a crucial parameter that not only deteriorates the health of the individuals but also
hampers their purchasing power. A study reported that uncontrolled inflation reduces the
purchasing power of the population (The World Bank, 2019). Individuals tend to reduce their daily
intake of nutrition as a result of rising food prices leading to malnutrition and poor health.
Education acts as a strong determinant of population health. A study by Ross and Wu (1995)

implied that good health is an attribute of years of schooling. This is because better physcial health
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and lower levels of morbidity, mortality and disability are recorded in households with basic level

of education.

Apart from the socio-economic factors discussed above, one such factor that might have an impact
on population health is value chain breadth. Value chains capture the expansion or growth of
businesses or firms. It estimates that if the firms are investing in initial parts of the chain or moving
up the chain. For example, a firm investing only in the manufacturing domain has a narrow
presence in the value chain as compared to the firms that are heavily investing in distribution,
marketing and design apart from manufacturing. A greater presence in the value chain results in
better employment opportunities (Farole et al.,2018). Employment serves as medium of financial
security. Employed individuals experience a greater level of physical well being (Marmot, et al.,
2008). Generally, people rely on employment to satisfy their basic needs such as food, shelter and
clothing to support a healthy living (Linn et al., 1985). On the contrary, firms or businesses could
also grow capital intensively. Capital intensive expansion requires investing in technological
advancements which result in labor substitution. Irrespective of the nature of growth, firms with a
broader presence in value chains result in economic development of the country (Ainamo, 1997;
Fang and Yang, 2013; Farole et al., 2018). A positive association exists between health and
development of economy (Bloom and Canning, 2009). Better health contributes to economic
growth. Since population health is measured by four variables, to analyze the potential impact, we
develop four hypothesis. The impact is moderated by employment rate. This is because, as firms
become competitive by broader presence in the value chain, irrespective of the nature of expansion,
we want to explore if the country promotes initiatives to increase labor demand resulting in
development of human capital and healthy population. Based on the discussion, following four

hypotheses were developed:
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H1: The impact of value chains on infant mortality rate is moderated by employment rate.

H2: The impact of the value chains on the maternal mortality rate is moderated by the employment

rate
H3: The impact of the value chains on the adolescent birth rate is moderated by employment rate

H4: The impact of the value chains on life expectancy is moderated by employment rate

Employment
Rate

Infant
Mortality

Maternal
Mortality
rate

Value Chain
Breadth

Adolescent
Birth Rate

Universal Health

Coverage
- expectancy

Figure 1. Theoretical Model

Figure 1 illustrates the factors that might have an impact on population health. The population

health outcomes discussed in the literature are infant mortality rate, maternal mortality rate,
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adolescent birth rate, and life expectancy at birth. Our research investigates the potential impact of
value chain breadth on population health outcomes. The impact of value chain breadth on
population health outcomes is moderated by employment rate. Based on the literature, value chains
can be labor or capital intensive. Since the index used in the analysis does not capture the nature
of firm expansion, we use employment rate as a moderator to explore if the government or the
policy makers consider labor demand initiatives as the firms expand or become competitive. This

is important for the development of human capital.
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Chapter 4
Methodology

This chapter describes the specification of the model, data collection method, description of
variables and method of analysis.
4.1. Specification of the model
Population Health;, = f(Infrastructure;, + Value Chain;, + Trade; +
Inflation;; + Education;; )

where, i = number of countries and t = number of years

In the above equation, population health is measured by four variables, namely, infant mortality
rate, maternal mortality rate, life expectancy at birth and adolescent birth rate. Infrastructure is
captured in terms of quality of overall infrastructure. Value chains are measured in terms of the
breadth of the chain. Education is expressed as the primary school enrolment rate and inflation is
measured as the annual percentage change in the consumer price index. A more detailed discussion

will be provided in this section.

4.2. Data and Sample

The secondary cross-sectional time-series data for infant mortality rate, maternal mortality rate,
adolescent birth rate, and life expectancy at birth is collected from the World Bank health status
indicators for the years 2007-2015 (The World Bank, n.d.) and are used as proxy measures for
population health. The data used in the analysis is only for developing nations because of the
statistics reported by various health organizations concerning the alarming situation of health and

economic development in developing countries.
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Time series data for variables such as quality of overall infrastructure, inflation, primary education
enrolment rate, and trade tariffs are collected from the Global Competitiveness reports published
for the years 2007-2015. Also, the independent variable used in our study, value chain breadth is
also collected from the Global Competitiveness reports (Schwab, 2012). The indicators are
recorded and calculated based on the executive opinion survey carried out by the World Bank and
partner institutes. Partner institutes that participated in the survey were research and academic
institutions, business organizations, Council for National Competitiveness and established

professional entities (World Bank, 2017).

Another factor, Universal Health Coverage index, is collected from the World Health Organization
reports (World Health Organization and International Bank for Reconstruction, 2017). Based on
the availability of data on certain measures required to calculate the coverage index, the index
measure is available only for the year 2015. In our study, we are considering the same index value
for the years 2007-2015 for developing nations. This is because the calculation of universal health

coverage index covers the following health parameters (Hogan et al., 2018):

a. Reproductive, maternal, newborn and child
b. This parameter considers the family planning, immunization and antenatal and child
care (seeking a cure for pneumonia)
a. Infectious disease control
b. This factor includes treatment for HIV, tuberculosis and insecticides
c. Basic sanitation
e Non- communicable diseases
a. This covers four factors, namely, screening for cervical cancer, non-usage of tobacco,

mean fasting plasma glucose and non-raised blood pressure
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e Service capacity and access
a. This includes crucial medical care facilities such as hospital bed and health worker

density, access to medicines and IHR core capacity index

Since there is not a wide variation in the availability of these services (listed above) in most of the
developing countries, therefore, there is no significant change in the Universal Health Coverage
index recorded by the World Health Organization. Therefore, it is fair to assume that the index
value does not change quickly from year to year for a specific country. Furthermore, the time-
series data for the moderating variable, that is, the employment rate, is retrieved from the
International Labour Organization database published by the World Bank (The World Bank|data,

n.d.).

4.3. Variable Description

A detailed description of the variables is presented below.

4.3.1. Dependent Variables

Our first measure of population health is the infant mortality rate. About 2.7 million infants died
in the year 2015 globally within the first 28 days of birth, with 73% of the deaths occurring in the
first week of birth (World Health Organization, 2015). Several studies measure infant mortality
rate as a measure of the health of the population (Navarro et al., 2006; Government of Canada,
2008; New Jersey Department of Health, 2019). The infant mortality rate is defined as the
probability of infants born in a year dying before the age of one per 1000 live births (World Health

Organization, WHO statistical information system, 2016).

The second measure used as a proxy for population health is the maternal mortality ratio (World
Health Organization, 2015). It is recorded as the number of maternal deaths during a given time

period per 100,000 live births during the same time frame (WHO, UNICEF, UNFPA, World Bank
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Group, & United Nations Population Division, 2019). About 500,000 pregnant mothers die every

year in developing countries (World Bank, 2007).

As per the statistics, the world experienced a decline in the maternal mortality ratio from 342
maternal deaths per 100,000 live births in 2000 to 211 in 2017 (World Bank Blogs, n.d.). It has
also been recorded that complications during pregnancy and childbirth claimed the lives of
295,000 women globally in the year 2017. The highest number of deaths were recorded in Sub-
Saharan Africa at 534 deaths per 100,000 live births. South-Asia holds the second position at 163

deaths per 100,000 live births.

The third dependent variable used as a representation of population health is the adolescent birth
rate (World Health Organization, 2015). The fertility rate is defined as the number of live births
to women age 15-19 years divided by an estimate of exposure to childbearing by women of the
same age group (World Health Organization, 2013). The adolescent birth rate is 44 per 1000 girls

aged 15-19 years (World Health Organization, 2016).

The final proxy measure used for population health is life expectancy at birth (Judge, 1995; De
Vogli et al., 2005; Government of Canada, 2016). The overall mortality rate of the population is
explained by life expectancy at birth. Life expectancy is measured as the average number of years
a newborn is expected to live irrespective of the current mortality rates (World Health
Organization, WHO statistical information system, 2016). It is an important measure of population
health because, since 1960, there has not been any remarkable increase in the average life
expectancy at birth except from the one recorded from 2000 to 2016, where it increased by 5.5

years globally (World Health Organization, n.d.).
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4.3.2. Independent variables
The independent variables used in the study are discussed below.

a. Quality of Overall Infrastructure: This indicator captures the quality of infrastructure
of a country. It is a weighted average of the state of infrastructure in the country. It is an
index specified in the Global Competitiveness report measured on the scale of 1to 7. 1
being extremely poor or underdeveloped and 7 meaning extremely efficient. The
infrastructure components covered in the index include transport, communications, water
and sanitation, and power or energy. Infrastructure impacts the population health and
economic growth (Calderdén and Servén, 2004; Agénor and Moreno-Dodson, 2006;
Snieska and Simkanaité, 2009). Calderén and Servén, (2004), defined quality of public
infrastructure as a combination of telecommunications, power and transport. In our study,
we use the index developed by world bank capturing all the components of infrastructure.

b. Inflation: It is measured as the percentage change in the consumer price index. It is
averaged over one year. This is measured because the rise in inflation influences the food
security of the population, that is, a sudden rise in commodity prices would result in the
population spending less on food due to reduction in purchasing power giving rise to
malnutrition and decline in health status (The World Bank, 2019).

c. Trade Tariffs: It is used as a proxy measure for trade liberalization. It is measured as the
duty applied to imported goods. It is calculated as an average of all the applicable tariff
rates. Therefore, it is the weighted average of all the tariff rates. According to Blouin et al.
(2005), the accessibility to the basic necessities (nutrition, accessibility to safe and clean

water and sanitation, education and income) could be improved by liberalizing the trade
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and reducing tariff rates to ease the supply of resources across borders. Reduction in tariff

rates leads to a drop-in commaodity prices and the rise in the real income of the public.

. Primary Education Enrolment Rate: This is used as a proxy measure for education. It is
measured as the ratio of children who are of the primary school age as specified by the
national education system with respect to students who are enrolled in school. This is an
important measure because education helps increase the awareness of food, nutrition and
water and sanitation (which are the root cause of deteriorating health status of the
populations) among the people. Basic education improves access to better food and

nutrition, which impacts the health of the public (Leigh, 1983).

Universal Health Coverage: It is measured on a scale of 0-100. The index is calculated
as an aggregate measure of 16 health indicators, including reproductive, maternal, newborn
and child, infectious disease control, non-communicable diseases and health care services
such as hospital bed density (World Health Organization and International Bank for
Reconstruction, 2017). Universal Health Coverage improves access to basic care facilities
at affordable prices so that everyone could access it without any financial hardship. This
measure is included in the work to study the impact of socio-economic variants on the
health status of the population, even if the nation has health coverage universally available
to the public.

Value Chain Breadth: It is defined as the width of the companies’ value chain in the
country. It is measured on a scale of 1 to 7. If the companies have a narrow chain that is
only involved in the initial steps of the value chain, for example, extraction of resources or
production, the value chain breadth is 1. The index is 7 if the companies exhibit a larger

presence in the value chain, i.e., the companies are involved not only in production but also
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in marketing, distribution and design (World Bank, 2017). The score is calculated by the
World Bank at the country level by multiplying the score of the country in previous year
and weight applied to a country’s score. The weights are calculated by dividing a country
¢’s sample size in the year t by the sample size of country in the year t and t-1 (World Bank,
2017). These equations are included in the appendix.

Employment Rate (moderator): It is captured as people employed in industry as a
percentage of total employment. It is captured as the weighted average of people of
working age who are employed in activities to produce goods or to provide services where
they are paid irrespective of whether at work or not at work due to temporary absence from
the work. Employment improves the affordability of the public. It improves the purchasing
power of the public to access basic resources such as food, water and sanitation. Moreover,
people can have better access to primary care, such as vaccines. As firms grow their
businesses or move up the value chain, they may expand in labor intensive sectors or
capital-intensive sectors. The information we have on value chain breadth was not
categorized based on labor- or capital-intensive sectors. When firms expand capital
intensively, they do not invest in hiring people (Farole et al., 2018). Whereas, labor
intensive expansion generates employment. Therefore, the impact of value chain breadth
on population health is not entirely mediated by employment rate based on the nature of

expansion of the firm.

We are focusing on the population health outcomes, which have achieved worldwide
attention. Through this study, we investigate that as the firms become competitive due to
the broader value chain, how they impact the human development factors, i.e., population

health. The purpose of choosing the employment rate as a moderator is because we want
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4.4.

to explore that as the firms grow, does the government enforce employment or labor

demand initiatives for development of human capital and to promote quality of living.

Method
The data set comprised of 88 developing nations as specified by the United Nations (The
United Nations, n.d.). It is a cross-country panel data set spanning over 8 years (2007-2015).
There are several models that are used widely to analyze panel data. Panel data is a combination
of time series and cross-sectional data. One of the main advantages of panel data is that
dynamics of change with short time series could be studied. As panel data has two dimensions
(i.e., space and time), it improves the quantity and quality of data (Gujarati, 2003). The spatial
dimension of panel data involves cross-sectional observations, for example, countries, firms,
commodities and so on. The time dimension of panel data includes observations of a set of
variables relating to these cross-sectional units over a certain time period. The type of models
used in several types of research involving panel data analysis is constant coefficient, fixed
effects, random effects and feasible generalized least square model (Yaffee, 2003). Each of
these methods is briefly described below.

Constant coefficient model

In this type of model, ordinary least squares regression is performed on the whole data set.

This model considers the same slope and intercept for the whole data set and does not take

into account country or temporal effects. This model is also called the pooled regression

model.

Fixed Effects model

The second type of model used for panel data analysis is the one with constant slope but

different intercepts. The fixed effects estimators are also known as within group estimators
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because they rely on the deviations from their group means. Intercepts change with respect
to the cross-sectional units such as countries. Since there is a significant difference between
the countries, the intercept differs from country to country, but it may or may not differ
with respect to time. One of the drawbacks of the fixed effects model is that they frequently
have too many observations for cross-sectional units, which further gives rise to
multicollinearity (Yaffee, 2003). Multicollinearity can elevate the standard errors, which
may lead to incorrect significance of parameters. The model assumes that residuals are
normally distributed and homogenous, but there could be country-specific

heteroscedasticity or autocorrelation over time.

Random Effects Model

This model endows regression with a random constant term and random intercept. The
intercept is assumed to be a random outcome variable, which is the sum of mean value and
random error. This model assumes that random errors are specific to a cross-sectional
observation such as country and are constant over time. The model assumes that the error
terms must be uncorrelated with both time and country components. In the case of panel
data used in our study, there is a wide variation across cross-sections (countries) and time.

This model neither assumes heteroskedasticity nor autocorrelation between panels.

Feasible Generalized Least Squares (FGLYS)

Since there is a huge variation across cross-sections and over the time period, the data is
heterogeneous and autocorrelated. To account for heteroskedasticity and autocorrelation,
estimated or feasible generalized least square models are used. Yaffee, 2003; Liu et al.,
2016; Vu et al., 2008 suggested that in case of a large sample size if autocorrelation inflates

the standard errors, Feasible Generalized Least Squares can be used.
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We performed a feasible generalized least-squares (FGLS) analysis to get the desired results. The
standard errors are not biased, and the significance of variables is not altered. This can be explained
by the cross-sectional time-series study done by Johnstone and Labonne (2004) on a group of
countries. The author described feasible generalized least squares as a favorable method because
it allows for the estimation of panel data in which standard errors are heteroskedastic and serially
correlated. In another researcher study, Padovano and Galli (2001) performed empirical analysis
to investigate the impact of tax rates on the economic growth of the country using feasible
generalized least squares regression to account for serial correlation and heteroskedasticity in a
cross-country panel data set. In a more recent study, Vu et al. (2008) described FGLS as the best
approach in the case of cross-sectional panel data set. The data comprised of FDI inflows from
eight different sectors of Vietnam from 1990-2003 and five different sectors of China from 1997-
2004. The authors justified that when the relationship between FDI and GDP interacts with labor,

heteroskedasticity takes place and hence, FGLS is the best approach to analyze the impact.

The independent variables such as quality of overall infrastructure and value chain breadth are
collected from the World Bank. The collection of data was based on the surveys and interviews;
therefore, the type of data is ordinal. However, even for ordinal independent variables, feasible
generalized least squares (FGLS) is the appropriate method. This can be indicated by several
studies (Nielson, 2003; Heisig, 2011; Philippe and Durand, 2011; Kollmeyer and Pichler, 2013).
Heisig (2011) analyzed the relationship between household income and housework time. The data
set comprised of 33 countries. Some of the independent variables comprised of ordinal data
collected from the household survey responses on a 7-point scale. The author performed ordinary
least square (OLS) regression which resulted in homoskedasticity and biased standard errors. To

address these issues, the author performed FGLS regression for the desired results. Another study
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conducted by Philippe and Durand (2011) consisted of a panel data set comprising of 90 firms.
The data spanned over 3 consecutive years from 2001-2004. The study aimed to find a relationship
between environmental disclosure and firm’s reputation. The authors used ordinal measures of
firms’ environmental disclosures and the dependent variable comprised of the rank of firm as a
measure of firm’s reputation. The method of analysis used in this study was feasible generalized-
least squares (FGLS) regression to account for country specific heteroskedasticity and correlated
panels. In a more recent study, Kollmeyer and Pichler (2013) conducted country level analysis to
analyze the impact of deindustrialization on unemployment rate. The dependent variable
comprised of unemployment rate. The independent variables included manufacturing employment
rate, environmental protection legislation, wage bargaining, etc., where some independent
variables such as wage bargaining consisted of ordinal values. The data set comprised observations
of 16 countries between 1970 and 2003. The suitable method for the analysis adoped by the authors

was FGLS to account for serial correlation and heteroskedasticity.
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Chapter 5

Analyses and Results

As discussed, the secondary cross-sectional time-series data for all the four dependent variables
are collected from World Bank health status indicators for the years 2007-2015 (The World Bank,
n.d.). The four health status indicators used in our study are used as proxies for population health.
One of the major independent variables used in our study, value chain breadth, is collected from
the Global Competitiveness reports (World Bank, 2017). As mentioned previously, the
employment rate is used to study the moderating impact of value chain breadth on population
health. In our study, we are covering developing nations as specified by the United Nations (The
United Nations, n.d.). The correlational and multicollinearity tests are provided in the appendix.

The results for all the four dependent variables are presented in the following sub-sections.

5.1. Impact of the value chain on infant mortality rate
The panel analysis equation can be presented as:
infm;, =;+ Biinf;; + fovchby + B3(veb X er); + Byinfla; + Bstarif, + Beper;

+ Bsuhci; + €
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Table 2. The impact of value chain on infant mortality rate

Cross-sectional time series FGLS regression
Coefficients: generalized least squares
Panels: heteroskedastic
Correlation: no autocorrelation
Estimated co-variances =88 Number of obs = 745
Estimated autocorrelations =0 Number of groups = 88
Estimated coefficients =8 Obs per group: min = 1
Avg = 8.46
Max = 9
Wald chi2(7) = 3128.85
Prob>chi2 = 0.000
infm Coef. Std. error z p>|z| 95% Conf. Interval
inf -0.988 0.360 -2.74 0.006 -1.695 -0.282
vch -1.430 0.599 -2.39 0.017 -2.605 -0.255
c.vcb#c.er | -0.157 0.013 -11.90 0.000 -0.183 -0.131
infla 6.76e-06 0.000 0.67 0.505 -0.000 0.000
tarif 0.3268 0.052 6.31 0.000 0.225 0.428
per -0.372 0.047 -7.90 0.000 -0.464 -0.279
uhci -1.055 0.033 -31.66 0.000 -1.121 -0.990
cons 149.35 3.905 38.24 0.000 141.681 156.98

Infm: infant mortality rate, inf: quality of overall infrastructure, vcb: value chain breadth, infla:
inflation, er: employment rate, tarif: trade tariffs, per: primary education enrolment rate, uhci:
universal health coverage index

The statistical results presented in Table 2 capture 745 observations from 88 developing countries.
The probability value of chi?is less than 0.05; this means that the overall model is significant. The

results indicate a negative and significant relationship between infrastructure and infant mortality

rates. It states that a 1-unit increase in quality of infrastructure results in the decrease in infant
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mortality by 0.98 infant deaths per 1000 live births and the result is significant (p<0.05). The
relationship between trade tariffs and infant mortality is also significant. An increase in tariff rates
by 1% leads to an increase in the infant mortality rate by 0.33. Inflation is reportedly having no
significant impact on the infant mortality rate. Education significantly impacts the population
health. As the results illustrates, an increase in the primary education enrolment rate by 1% results
in a decrease in infant mortality rate by 0.37 and this impact is statistically significant. Finally, the
universal health coverage index explains that the higher is the access to health care, the lower is
the infant mortality rate. The results justify that an increase in the coverage index by 1 leads to a

decrease in the infant mortality rate by 1.05.

Value chain breadth, when moderated by employment rate, results in a decrease in infant mortality
rate by 0.16. Higher value chain breadth results in better health of the individuals and the impact
is moderated by the employment rate. Therefore, an increase in value chain breadth by 1-unit and
a corresponding increase in employment rate by 1% leads to a decrease in infant mortality rate by
0.16 and the results are statistically significant (p<0.05). The results obtained are intuitive.

However, a detailed explanation of the results is provided in the implication section.

5.2.Impact of the value chain on maternal mortality rate
The panel analysis equation can be presented as:
mm;, =X;+ Bqinf; + Bveby + B3(veb X er); + Bainfla;, + Bstarif, + Beper;

+ Bsuhci; + €
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Table 3. The impact of value chain on maternal mortality rate

Cross-sectional time series FGLS regression
Coefficients: generalized least squares
Panels: heteroskedastic
Correlation: no autocorrelation
Estimated co-variances =88 Number of obs = 745
Estimated autocorrelations =0 Number of groups = 88
Estimated coefficients =8 Obs per group: min = 1
Avg = 8.46
Max = 9
Wald chi2(7) = 2209.73
Prob>chi2 = 0.000
mm Coef. Std. error z p>|z| 95% Conf. Interval
inf -10.18 2.364 -4.31 0.000 -14.819 -5.550
vch 21.44 4.089 5.24 0.000 13.432 29.462
c.vch#c.er | -1.405 0.113 -12.42 0.000 -1.626 -1.183
infla 0.000 0.000 1.72 0.086 -0.000 0.000
tarif 1.510 0.379 3.98 0.000 -0.765 2.254
per -1.243 0.332 -3.74 0.000 -1.894 -0.591
uhci -7.831 0.224 -34.98 0.000 -8.270 -7.392
cons 813.83 31.982 25.45 0.000 751.15 876.52

mm: maternal mortality rate, inf: quality of overall infrastructure, vcb: value chain breadth, infla:
inflation, er: employment rate, tarif: trade tariffs, per: primary education enrolment rate, uhci:
universal health coverage index

The statistical results presented in Table 3 indicate a negative and significant relationship between
infrastructure and maternal mortality rates. It states that a 1-unit increase in quality of infrastructure

results in the decrease in maternal mortality ratio by 10.2 and the result is significant (p<0.05).

The relationship between trade tariffs and maternal mortality ratio is also significant. An increase
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in tariff rates by 1% leads to an increase in the maternal mortality ratio by 1.5. Inflation is
reportedly having no significant impact on maternal mortality ratio (p=0.086). Education
significantly impacts the population health. As the results state, an increase in the primary
education enrolment rate by 1% results in a decrease in maternal mortality ratio by 1.24 and the
coefficient is statistically significant. Finally, the universal health coverage index explains that
better is the access to health care, lower is the maternal mortality ratio. The results justify that an

increase in the coverage index by 1 lead to a decrease in the maternal mortality ratio by 7.8.

An increase in value chain breadth by 1 unit and a corresponding increase in employment rate by
1% leads to a significant decrease in the number of women dying during pregnancy per 100,000
live births by 1.4. Employment/job or work is a source of financial security, social status and
personal development and promotes physical well being (Marmot et al., 2008). Employment
makes food, nutrition, water and other basic facilities accessible to the people, especially the poor
and disadvantaged. Therefore, higher accessibility to basic necessities boosts maternal health and
improves the well-being of the individual. The results obtained are intuitive. However, a detailed

explanation of the results is provided in the implication section.

5.3. Impact of the value chain on the adolescent birth rate

The panel analysis equation is presented below.

abr; =o;+ Bqinf; + Bovch; + B3(veh X er);, + Bainfla; + Bstarif;, + Peper;;

+ B,uhci; + €
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Table 4. The impact of value chain on adolescent birth rate

Cross-sectional time series FGLS regression
Coefficients: generalized least squares
Panels: heteroskedastic
Correlation: no autocorrelation
Estimated co-variances =88 Number of obs = 745
Estimated autocorrelations =0 Number of groups = 88
Estimated coefficients =8 Obs per group: min = 1
Avg = 8.46
Max = 9
Wald chi2(7) = 4342.96
Prob>chi2 = 0.000
abr Coef. Std. error z p>|z| 95% Conf. Interval
inf -4.145 0.537 -1.72 0.000 -5.198 -3.093
vch 4.845 0.864 5.61 0.000 3.151 6.539
c.vch#c.er | -0.478 0.019 -23.91 0.000 -0.517 -0.438
infla 0.000 0.000 1.40 0.162 -0.000 0.000
tarif 0.342 0.079 4.28 0.000 0.185 0.498
per -0.471 0.065 -7.21 0.000 -0.598 -0.342
uhci -0.743 0.046 -15.84 0.000 -0.835 -0.651
cons 176.89 5.438 32.53 0.000 166.23 187.55

abr: adolescent birth rate, inf: quality of overall infrastructure, vcb: value chain breadth, infla:
inflation, er: employment rate, tarif: trade tariffs, per: primary education enrolment rate, uhci:

universal health coverage index

Table 4 presents findings of time-series panel regression of 88 developing nations on the
relationship between the dependent variable (adolescent birth rate) and independent factors. The
socio-economic factor, infrastructure has a significant impact on the adolescent birth rate. The

negative sign of the coefficient indicates that an increase in infrastructure quality by 1 unit leads
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to a decrease in adolescent birth rate by 4.1 per 1000 girls aged 15-19 years. Also, a very small p-
value (<0.001) indicates that the relationship is statistically significant. On the contrary, trade
tariffs impact this parameter of population health negatively. The results state that an increase in
tariffs by 1% results in an increase in adolescent birth rate by 0.44 per 1000 girls aged 15-19 years
and the impact is statistically significant. As reported for the other two parameters used as proxies
for population health, inflation has no significant impact on the adolescent birth rate. The
adolescent birth rate is reported to decrease by 0.47 per 1000 girls aged 15-19 years with an
increase in primary education enrolment rate by 1%. Universal Health coverage impacts the health
of individuals significantly. An increase in index value by 1 result in a decrease in the adolescent

birth rate by 0.74 per 1000 girls aged 15-19 years.

Value chain breadth, when moderated by employment rate, results in a decrease in adolescent birth
rate by 0.488. Higher value chain breadth results in better health of the individuals and the impact
are moderated by employment. Therefore, an increase in value chain breadth by 1 unit and a
corresponding increase in employment rate by 1% leads to a statistically significant decrease in

adolescent birth rate by 0.5.

5.4. Impact of the value chain on life expectancy
The panel analysis equation is formulated below.
le;, =x;+ Bqinfy + Boveby + B3(veb X er); + Bainfla;, + Bstarif, + Beper;;

+ Bsuhci; + €
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Table 5. The impact of value chain on life expectancy at birth

Cross-sectional time series FGLS regression
Coefficients: generalized least squares
Panels: heteroskedastic
Correlation: no autocorrelation
Estimated co-variances =88 Number of obs = 745
Estimated autocorrelations =0 Number of groups = 88
Estimated coefficients =8 Obs per group: min = 1
Avg = 8.46
Max = 9
Wald chi2(7) =  6383.87
Prob>chi2 = 0.000
le Coef. Std. error z p>|z| 95% Conf. Interval
inf 0.224 0.115 1.95 0.051 -0.000 0.449
vch 1.843 0.1978 9.32 0.000 1.455 2.231
c.vch#c.er | 0.029 0.004 6.31 0.000 0.020 0.038
infla 0.000 0.000 -1.40 0.161 -0.000 6.94e-06
tarif -0.091 0.017 -5.23 0.000 -0.126 -0.057
per 0.096 0.011 8.13 0.000 0.072 0.119
uhci 0.396 0.009 42.76 0.000 0.378 0.414
cons 25.92 1.11 23.34 0.000 23.751 28.105

le: life expectancy at birth, inf: quality of overall infrastructure, vcb: value chain breadth, infla:
inflation, er: employment rate, tarif: trade tariffs, per: primary education enrolment rate, uhci:
universal health coverage index

Contrary to the infant and maternal mortality rates and adolescent fertility rate, life expectancy is
expected to show inverse relationship with the independent variables. The statistical results in

Table 5 show that an increase in quality of infrastructure by 1 unit significantly increases the life

expectancy by 0.22 year. Tariff increases at 1% leads to a decrease in life expectancy by 0.09 year.
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Similarly, education measured by the primary education enrolment rate positively and significantly
impacts the population health. The results report that a 1% increase in enrolment rate improves life
expectancy at birth by 0.096 year and the coefficient is statistically significant. Finally, the
statistical results report that when the universal health coverage index rises by 1, it improves the

life expectancy by 0.4 year.

Value chain breadth, when moderated by employment rate, results in an increase in life expectancy
by 0.03 year. Higher value chain breadth results in a higher quality of living and the impact is
moderated by employment. Therefore, an increase in value chain breadth by 1 unit and a
corresponding increase in employment rate by 1% leads to a statistically significant increase in life

expectancy by 0.03 year.
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Chapter 6

Implications, Limitations, Future Research, and Conclusions

6.1. Implications

This paper examines the impact of value chains on population health. We also take into
consideration the other potential factors that might impact the health of the populations. These
factors are attributed to the socio-economic conditions. The socio-economic factors include
infrastructure, education, inflation and trade tariffs. The proxies of population health used in our
study are infant mortality rate, maternal mortality rate, adolescent birth rate and life expectancy at
birth.

In terms of infant mortality rate, countries with better infrastructure experience lower number of
infant deaths. This is consistent with the literature which observed a potential impact of
infrastructure on infant mortality rate (Ghosh, 2017). Geruso and Spears (2018) also reported
similar findings on the impact of infrastructural development on infant mortality rate. Similar
positive results were observed for maternal mortality rate which were consistent with the findings
of Alkema et al. (2016) and Powell-Jackson et al. (2015). Other two measures of population health
used in our study (i.e., life expectancy at birth and adolescent birth rate) also experience the similar
relationship with infrastructure. We get some validation that the results are valid based on the
studies conducted by Chapman (2019) and Adu Boahen and Yamauchi (2017) which showed a
significant impact of infrastructure on life expectancy at birth and adolescent birth rate
respectively. Our analysis reveals that significant development in infrastructure improves health
of the populations as it improves accessibility to basic amenities. There exists a vital linkage

between a country’s transportation, power, education and communication infrastructure and health
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(World Health Organization, 2015). Good health is attributed to general education. Increase in
educational enrolment rates is attributed to higher income and better quality of living which
strengthens the individuals’ incentives to invest in their health such as investing in better food and
nutrition (Babiarz et al., 2015). Our analysis resulted in a positive and significant relationship
between education population health. Our findings are consistent with those of Goldin and Reinert
(2006), UNICEF (2008), Ahmed et al. (2010), Ester et al. (2011), Ikeda et al. (2011), Kuruvilla et
al. (2014), Afnan-Holmes et al. (2015), and Adu Boahen and Yamauchi (2017). Other socio-
economic factors used in our analysis were trade tariffs and inflation. Trade liberalization is
associated with both social and economic determinants of health. Liberalization of trade improves
access to education, income, safe and clean water, and sanitation and nutrition (World Health
Organization and World Trade Organization, 2002). We observe a significant impact of trade on
population health determinants. The findings of the impact of trade on population health outcomes
reported in our study are consistent with Bombardin and Li (2016) and Pierce and Schott (2016),
who reported that reduction in trade tariffs resulted in healthier life of the population. We noticed
that the individuals in countries with higher tariffs imposed on goods experienced poor health as
compared to individuals in countries with lower tariff rates. This is because lower tariff rates
improve access to essential medicines and facilitates technology transfer (Blouin et al., 2005).
Reduction in trade tariffs result in the drop in prices of goods and services and provides greater
access to nutrition, clean water and sanitation which are considered as prominent determinants of

population health (World Health Organization and World Trade Organization, 2002).

We also observed a negative but insignificant relationship between inflation and population health.
The results are consistent with those of (Li & Zou., 2002). Inflation has a negative but insignificant

effect on the income share of the poor. Inflation wipes out the savings of middle-class people. But
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poor people pay an insignificant portion of their income share to rise in inflation (Cardoso, 1992).
This is because the poorest quintile of the population was already poor before the onset of inflation.
The lowest quintile of the population does not have any savings and lose an insignificant portion

of their income share (less than 1%) (Cardoso, 1992).

It is important to note that a significant impact of Universal Health Coverage on the population
health determinants have been identified: The higher the coverage of basic health facilities in a
country, the better is the health of the population. This can be attributed to the fact that Universal
Health Coverage provides access to the basic health care necessities to all the individuals without
any financial barrier. The goal of Universal Health Coverage is to provide affordable health care
services to the public with a wide range of income levels (World Health Organization and
International Bank for Reconstruction, 2017). Hence, improved access to the health coverage
makes health facilities affordable to the general public which means, they could easily access basic
facilities such as regular health checkup, medicines, and other child and maternal care facilities.
Universal Health Coverage also reduces the out-of-pocket expenditures on health. This means,
people could improve their health by investing in health care as well as the basic nutritional

requirements.

Lastly, a significant relationship between value chains and health is detected. A positive and
significant impact of value chain breadth on population health in the presence of interaction
variable (employment rate) suggests that higher the breadth of the value chain of an economy,
better is the health of the population. As population health is measured by four potential factors,
we observed a positive and significant relationship between value chain breadth and all the four
measures of population health. Based on our results we accept our hypothesis that value chains

impact population health and the impact is moderated by employment rate. One possible
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explanation of this could be that value chains help in the upgradation of economy (Fang and Yang,
2013). Value Chains involve growth of the firms. Firms could expand labor intensively and capital
intensively. If the firm expands labor intensively, it creates employment opportunities which raises
the household income of the population (Farole et al., 2018). However, if the firm expands capital
intensively through technological intervention, it promotes economic development by improving

product quality, quality of services and increased value-added production (Fang and Yang, 2013).

Our study provides an evidence for the managers and policy makers to devise solutions to promote
a healthy and quality living through firm or business expansion. The rise in accessibility to
economic opportunities such as employment would help in the development of human capital and
a healthy population. Furthermore, policymakers could devise mechanisms for expansion of firms

in a country with sufficient coverage for Universal Health.

6.2. Limitations and Future Research

6.2.1. Limitations

There are several limitations worth mentioning. First, it is important to address the limitation of
one of the important independent variables. We consider Universal Health Coverage, which is the
index available only for the year 2015. Due to limitations of the data available, the same index
value was used for the period used in the analysis. Data collection at national level could improve
the precision of the analysis and potentially add value to the implications. However, it is not serious
concern because the services which make up the index do not change quickly. Second, our major
independent variable which forms the core of our study, value chain breadth captures the firms
that invest in different parts of the value chain. The data could be differentiated into the firms that
grew labor intensively and capital intensively. This could add specification and granularity to the

analysis.
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Another limitation that could be attributed to non-availability of data is the quality of healthcare
services. Although health systems are not the primary predictors of population health (Blouin et
al., 2005), they are crucial determinants for population health. Also, the Universal Health Coverage
index takes into account the hospital bed density and health worker density and has been included
in the model. However, data availability on the quality of services could significantly contribute

to our study.

Besides quality of healthcare services, data availability on self-employment rate could also
contribute to the implications. To the best of our knowledge, data on self-employment rate is not
available which forms another limitation of our work. The analysis of value chains considers firm
or business expansion across the chain. The interaction paramter used in our study, employment
rate, considers the people employed in the industry. Consideration of self-employed individuals

along with the people employed in industry could add value to the analysis.

6.2.2. Future Research Directions

An area of further investigation is to consider the UHC index value for different years. This could
be possible if data is made available for different years. This may provide a clear pathway for a
country to invest in different healthcare domains to achieve the required Universal Health
Coverage index. Based on the data availability, value chain breadth index could be classified based
on the firm type and the nature of expansion. This requires extensive and detailed collection of
data based on surveys or interviews. Therefore, another aspect that could be considered is to re-
examine the impact on population health outcomes based on the classification of value chain
breadth index. Another direction for future research is to consider developed nations. Since,
developed nations already achieved a threshold value of the Universal Health Coverage index,

considering developed nations in a different model can help re-examine the impact of value chains.
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Another factor that could be considered is stagnant inflation or stagflation. The term stagflation
relates to stagnant economic growth, high inflation and high unemployment. It can also be
explained as slow movement adjustment of wages, prices, output and employment (Brunner et al.,
1980). It is a combination of words stagnant and inflation. As reported in the results, increase in
inflation had no significant impact on population health outcomes. However, considering
stagflation can help re-examine the impact on population health outcomes.

6.3. Conclusions

An increased attention has been given to population health by the World Development
Organizations. An important focus of this study is the role of value chains in improving health of
the population. Value chains capture firm growth to higher levels of the supply chain. Firms
investing in higher parts of the chain contribute to health. This is because they help in restructuring
the economy (labor intensively and capital intensively) by heavily investing in other parts of the
chain. Value chains lead to a development of industrial sector of a country which accounts for

economic development, thus, improving quality of life.

Various socio-economic factors impact population health in numerous ways such as by improving
the purchasing power of the population, increasing accessibility and providing employment
opportunities. For example, an extensive development in infrastructure enhances population
health. This is because infrastructure is associated with roads, transport, communication and power
which if improved improves availability and accessibility to basic services (Powell-Jackson et al.

2015; Alkema et al., 2016; Geruso and Spears 2018)

Apart from the factors that impact the health of the population, our study provides insights on the
importance of Universal Health Coverage in improving health of the populations across

developing nations. Universal Health Coverage aims to provide affordable health care facilities by
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reducing the out-of-pocket expenditures of the public. This considerably improves health of the
individuals irrespective of the socio-economic factors discussed in this study. All in all, our study
examines the role of value chains and Universal Health Coverage in determining population health

in presence of various other socio-economic factors.
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1. Correlation between variables

APPENDIX

infm | mm abr le inf | vcb | infla | tarif | per | uhci er
infm | 1.00
mm | 0.82 | 1.00
abr | 0.71 [0.70 1.00
le -0.89 | -0.79 |-0.68 | 1.00
Inf | -0.53 |-0.46 |-0.51 |0.49 1.00
vcb | -0.45|-035 |-0.42 |0.49 0.65 | 1.00
infla | 0.02 |0.04 |0.05 |-0.08 -0.02 | -0.07 | 1.00
tarif | 0.26 | 0.26 0.23 -0.25 |-0.22 |-0.16 | -0.05| 1.00
per |-0.60| -0.59 | -0.49 0.54 0.28 | 0.27 | 0.00 | -0.17 | 1.00
uhci | -0.79 | -0.77 | -063 | 0.76 | 0.51 | 0.37 | -0.02 | -0.25 | 0.62 | 1.00
er |-064| -064 | -066 | 062 | 049 | 0.39 [-0.05| -0.13 | 0.37 | 0.62 | 1.00
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2. Multicollinearity test

Variable VIF 1/VIF
uhci 2.54 0.39
inf 2.17 0.46
vcbh 1.82 0.55
er 1.76 0.56
per 1.65 0.60
tarif 1.09 0.91
infla 1.01 0.98
Mean VIF 1.72
3. Autocorrelation tests
D.resl Coef. Std. Err. t Pxlt] [95% Conf. Interval]
resl
Ll. -.1480157 .016871 -8.77 0.000 -.1811467 -.1148847
_cons -1.542861 .2737856 -5.64 0.000 -2.080515 -1.005206
D.res2 Coef. Std. Err. t Px|t] [95% Conf. Interval]
resl
Ll. -.2705158 .0256372 -10.55 0.000 -.3208617 -.22017
_cons 1.348133 3.805136 0.35 0.723 -6.124313 8.820579
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D.res3 Coef. Std. Err. t Pxlel [95% Conf. Interval]
resd

Ll. -.0291395  .0066367 -4.39 0.000 -.0421725 -.0161064
_cons -.481274  .1789551 -2.69 0.007 -.8327022 -.1298458
D.resd Coef. Std. Err. t  Prltl [95% Conf. Intervall]
resd

LL. -.0974278  .0130011 -7.49 0.000 -.1229591 -.0718966
_cons 4551371 0749648 6.07 0.000 3079227 6023515

4. Calculation of value chain breadth index
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5. Calculation of Universal Health Coverage index

Reproductive, maternal, newborn, and child
« Family planning (FP)

- Antenatal care, four or more visits (ANC) _| RMNCH = (FP - ANC - DTP3 - PNEUMONIA)** l_
+ Immunisation (DTP3)

« Child care seeking suspected pneumonia (PNEUMONIA)

Infectious disease control | < ART . TB - WASH - [TN)
- Tuberculosis effective treatment (TB) nfect:ousr= (ART: TB. 4N
if high malaria risk

« HIV antiretroviral treatment (ART) — ) e —
« Insecticide-treated bednets (ITN) Infectious = (ART>TB: WASH)!®

« At least basic sanitation (WASH) if low malaria risk

UHC service coverage index =
(RMNCH - Infectious - NCD - Capacity)4

Non-communicable diseases

« Non-raised blood pressure (BP)*
+ Mean fasting plasma glucose (FPG)* —| NCD = (BP - FPG - Tobacco)* l—
« Cervical cancer screening

+ Non-use of tobacco (Tobacco)§

Service capacity and access

« Hospital bed density (Hospital)||
« Health worker density (HWD){ _| Capacity = (Hospital - HWD - IHR)* '_
« Access to essential medicines

« IHR core capacity index (IHR)
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