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ABSTRACT
Agriculture is labour intensive and output produced depends to a great extent on the readiness and
value of the working labour. It has been observed that health shocks decrease the productivity and
potential investments into agriculture, and perpetuates poverty among smallholder farmers. It is
argued that, Health Insurance coverage for smallholder farmers can go a long way to ameliorate
the impact of heath shocks and smoothen investments for farmers. However, little is known about
the impact of health insurance on smallholder farmers. Ghana introduced the National Health
Insurance Scheme (NHIS) in 2004 to help reduce the financial burden on household’s in the event
of incurring huge health care expenses. Thus, this study using enrolment information on the NHIS
examines the determinants of Health Insurance coverage amongst smallholder farmers and goes
further to examine the impact of Health Insurance on agricultural investments in the form of the

level of agricultural inputs used in production and the level of hired labour employed.

The data for the empirical analysis is the Ghana Living Standard Survey (GLSS) wave 6
conducted in 2012/2013. The study employed a number of estimation approaches to address issues
relating to endogeneity — the fact that NHIS coverage is nonrandom or in other words NHIS is not
randomly assigned. To address this issue and estimate causal impact of NHIS, propensity score
matching (PSM) estimations and two-stage residual inclusion model was estimated to augment the
Ordinary Least Squares (OLS) estimator. The result shows that, household head characteristics
such as gender, age and educational level, as well as farm size and household expenditure
influences the adoption of NHIS amongst smallholder farmers. In terms of impact, estimates from
propensity score matching and the two-stage residual inclusion reveals a positive and significant

effect of NHIS on land investment and hired labour.
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CHAPTER ONE

INTRODUCTION
1.1 Background
Studies have shown that, the status of a farmer’s health can influence his income by changing the
famer’s harvesting time, his skills for working and his productivity (Inwood, 2015). Hawkes &
Ruel (2006) also confirmed that poor health reduces wage and efficiency making it difficult for
the farm households to address their poor health status. In Africa, the agriculture sector is also
more labour intensive and therefore relies mostly on household labour and less skilled labour force
that is increasingly becoming expensive to employ. A lot has been invested in increasing labour
productivity but then it has been observed that health shocks decreases farm investments directly
through lower labour productivity (Asenso-Okyere et al., 2011). Africa is known to have a high
prevalence of diseases, like malaria, Buruli ulcer, guinea worm, and HIVV/AIDS etc., and this can
affect smallholder farmers who live in rural parts of Africa significantly and result in lower
agricultural productivity and investment. Malaria is still a predominant disease in the rural areas
due to the environment that supports the breeding of mosquitoes and also seen as a major cause of
death in rural Africa (Asenso-Okyere et al., 2011). In addition, farmer’s exposure to chemicals
such as pesticides and herbicides do have serious impact on their health (Del Prado-Lu, 2007).
Due to the high prevalence of diseases any possible health shock coming from the environment
and agronomic activities can adversely affect the farmer’s health, productivity and general

household’s welfare (Adharyu & Beegle, 2012).

Economists and public health professionals have argued that bad health can enforce extensive
costs on individuals and families and intend put pressure on the society as a whole. Thus, any

possible health shock can have an undesirable effect on the financial situation of poor households



(see Dealon, 1997; Gertler & Gruber, 2002; Townsend, 1994; Wagstaff, 2007). Some developing
countries in Africa including Ghana, Kenya, Nigeria, Rwanda, and Tanzania have in recent times
initiated National Health Insurance Schemes (NHIS) with the aim of reducing out- of- pocket
expenditure and making sure that individuals particularly the poor have access to quality health
care when needed at an affordable cost (Carrin et al., 2008; Ekman, 2004 cited in Abuosi, 2014
Nigeria; Mensah et al. 2010; Witter & Garshong, 2009). Due to the motivation from international
organizations such as WHO and donor governments, many countries are convinced that Health
Insurance is one of the major answers to improving quality health care (Assuming, 2013; Wagstaff
& Pradhan, 2005). However, the influence of Health Insurance on households in developing
countries are still not well understood (Bernal, Carpio & Klein, 2015). Sekyi & Domanban (2012)
found out Health Insurance has helped to reduce financial barriers on the usage of health care
services for insured users whereas the uninsured users continue to radically recount grave health
care utilization. With regards to the impact of health insurance on farm households, very little is
known. According to Nguyen & Zawacky (2009), Health Insurance has helped improved the
performance of employees in the manufacturing firms in United States. Studies have shown
positive relations of Health Insurance with Health care utilizations. Mensah et al., (2010) found
out most women insured NHIS visited the hospital more often specially to receive antenatal care,
and to deliver at the hospital. Sekyi & Domanban (2010) also confirms that individuals with Health
Insurance visited the health facilities frequently. Unlike the issues of the impact of Health
Insurance on health status, there has been few empirical studies on Health Insurance and
agriculture. This study aims to examine the impact of NHIS in Ghana on smallholder farmer’s land

investments and labour employment.



This study is very important because agriculture continues to play a significant role in many
African economies (FAO, 2005; Haggblade et al., 2004). It is well noted that the sector contributes
about 80 percent of the total labour force, 17 percent of the Gross Domestic Product (GDP) and
20 percent of the total exports in Africa (NEPAD, 2003). In addition, according to Obwona &
Chirwa (2006) it is estimated that, approximately 80 percent of the African population can be
found in rural areas and 70 percent of this population are involved in agriculture (crop farming and
livestock rearing). As such anything that negatively impacts agricultural investment and

productivity does have larger implications for many African countries.

1.2 Statement of the Problem

Rural productivity in developing countries is subjected to physical strength and stamina and
consequently good health and as such poor health influences labour efficiency to a large extent.
Specifically, ill health and the associated high medical expenditure has the ability to reduce the
adoption of enhanced agricultural practices and new innovation in agriculture (Asenso-Okyere et
al, 2010), Also, Slater & Wiggins, (2005) posited that ill health can lead to cultivation of less-
intensive crops, reduction in farming sizes and decrease in livestock numbers evolving into
household poverty. Asfaw (2003) added that bad health leads to direct expenditure on medicine,

treatment and transport and also reduce labour supply and productivity indirectly.

In the context of agriculture, the sector plays a major role in developing countries. Majority
of rural households depend on agriculture for their living (Global Donor Platform for Rural
Development, 2007). According to the World Bank, Agriculture employs about 65 percent of the
poor working adults in developing countries (World Bank, 2017). In Ghana, Ligon & Elisabeth

(2007) recorded that poverty has reduced severely in the rural household as a result of agricultural

3



investments and growth. Currently, agriculture sector is known to be the least growing sector with
its share of GDP declining from 18.7 percent as at 2016 to 18.3 percent as at 2017 (GSS, 2018).
Thus, investment and growth in agriculture have the potential of lessening rural poverty in Ghana.
However, agriculture is labour intensive, hence the wellbeing of farmers and their households can
affect agriculture investment and as such rural poverty (Lipton, 1988). Agriculture has been the
main source of revenue for rural households in many developing countries in Africa. Thus,
agriculture’s output in Africa continually relies on the readiness and quality of the labour and as
such disease or ill-health has the potential to reduce labour productivity (Osei-Akoto, Adamba, &
Osei, 2013). Also, the Ghana Health Service (GHS) have observed high prevalence of diseases

such as malaria, tuberculosis, HIV in the country (GHS, 2017).

Studies have shown how bad it can be, when individuals in a household most especially
farm households are faced with health shocks. Bad health reduces their farm profits and wages
resulting in a decline in productivity (see O’Donnell, 1995; Schultz & Tinsel, 1997; Strauss, 1986;
Deolalikar, 1988; Dercon & Krishnan, 2000; Gertler & Gruber , 2002; World Bank, 2007), selling
of farm asseets in order to pay for their health expenses (Wagstaff et al., 2007), makes the
household resort to traditional healers and drug vendors. Baldwin & Weisbrod (1974) found a
negative impact of health shocks on agricultural productivity. Audibert & Etard, (1998, 2003)
examined the effect of schistosomiasis on rice production using a quasi-experimentation and found
that health enhancement had no effect on rice production but then improved the household’s use
of its labour resources and their ability to utilize other resources. In the context of Ghana, Osei-
Akoto et al. (2013) conducted a study on the “impact of health shocks on farm labour use at all

stages of farming activities, use of non-labour inputs and on end value of agricultural inputs”. In



examining the impact, they found that poor health affects the “family labour for land preparation

and farm management”.

Bovbjerg & Hodley (2007) posited that the health of individuals can be become better via
universal coverage of health insurance. Ghana’s National Health insurance Scheme, as at the end
of 2013 had a coverage rate of roughly 38% of the national population. (NHIA, 2013). Scholars
have indicated the impact of the Ghana NHIS on health (Mensah et al., 2010; Sekyi & Domanban,
2012) and have concluded that, the scheme reduces the financial stress of expensive health care
expenses. Hence, there is the need to examine further whether the reduction in health care
expenditure have triggered higher agricultural investments. This empirical work can serve as a
strategy to help formulate policies that would enhance the health of farmers, increase agricultural

investments, trigger economic growth via agriculture and reduce overall poverty.

1.3 Research Objective
The main objective of this study is to examine the impact of Ghana’s National Health Insurance

on land —related Investment in agriculture.

The specific objectives are,

To examine the determinant of National Health Insurance Scheme adoption among
smallholder farmers in Ghana.

To examine the impact of Health Insurance on agricultural inputs used by smallholder
farmers.

To examine the impact of Health Insurance on Hired labour in agriculture.



1.4 Research Questions
I.  Which household characteristics determines National Health Insurance adoption?
I[l.  Does Ghana’s National Health Insurance Scheme have heterogenous effect on agricultural
inputs used by the smallholder farmer?

I1l.  What is the impact of health Insurance on Hired labour?

1.5 Significance of the Study

The ultimate goal of this study is to provide an evidence-based on the potential of increased
enrollment and utilization of the health insurance on farm outcomes in the form of farm
investments. The findings of the study would be vital to a number of individuals notable among
them are policy makers. The findings will aid policy makers to adopt best strategies to help
increase health insurance enroliment especially amongst small holder farmers. The study will also
provide useful information for non-governmental organizations (NGOs) and international
organization who are interested in agro- businesses to develop and design complementary health

interventions or projects for smallholder farmers they engage.

1.6 Scope of the Study
The study covers all the 10 regions of Ghana using the wave 6 of the Ghana living standard survey
(GLSS). The study is limited to the health and agriculture sector of the country, specifically

examine the benefits of health insurance for smallholder farmers in Ghana.



1.7 Organization of the Study
This study is structured into five (5) chapters. Chapter one introduces the study which includes the
background of the study, statement of the problem, objectives of the study, research question,
scope and organization of the study. Chapter Two presents the literature review which includes
overview of health insurance and agriculture in Ghana and its impact on Ghana and also discusses
the theoretical and empirical review relating to the study. Chapter three covers the methodology
used in the study; it gives a detailed account of the method of analysis and findings and Chapter
four explains the results found for the study. In chapter five, the results of the data analysis are
summarized and conclusions are drawn. Recommendations for policy and further research are

made towards wellbeing and agricultural development



CHAPTER TWO
LITERATURE REVIEW

2.1 Introduction

This chapter presents the theory and empirical reviews on the impact of NHIS on land-related
investment in Agriculture. This chapter is divided into various sections. The first section presents
an overview of the country in context: Ghana. It also presents an overview of the structure of the
health system in Ghana. It also presents the various versions of health insurance systems and the
history behind the development of the Ghana National Health Insurance scheme. It subsequently
presents an overview of the Agricultural sector in Ghana. The next broad section discusses the
conceptual framework used for the study. Finally, it presents the empirical evidence of the link

between health insurance and agriculture.

2.2 Conceptual Framework

The study adopted the theory of change (Kirkpatrick, 1998) which suggests how the intervention
will help farmers invest in agricultural inputs. The theory explains how interventions are carried
out to produce a series of outcomes and how the intermediary that can contribute to achieving a
final intended outcome. This theory can be modeled and or is modified for any kind of policy
intervention. Hence, the theory change used here depicts the rational of how and why health
insurance will achieve its expected results. With NHIS, farm households will not depend more on
their household income for health expenses, therefore income earned can be channeled to
agricultural investment. Farming is known to be one of the riskiest occupation and Health

Insurance has been viewed by farmers as a risky management strategy.



Figure 2 below presents the schematic conceptual framework that aids in analyzing this
study. The framework captures the intervention as an input, which translates into an output,
outcomes and the impact it will have on the farm households. From the framework, the household
has to decide on whether to be covered with the insurance scheme or not. Health Insurance scheme
can then help to reduce the financial stress in the event of catastrophic and non-catastrophic health
care expenses. However, households that enroll on the scheme, will not have to spend a little of
their income on NHIS enroll or have to borrow to pay for their health care services when they are
faced with a health shock. This is because, households that enroll on the scheme pay a minimum
amount of income as premium for the year. Household that decides not to enroll can also decide
not to seek health attention, resulting in lower productivity and lower investments. In this study,
farm households that enroll will not have to spend so much on health care services in event of a

health shock and routine visits to hospitals for check-ups.
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Figure 1: Theory of Change (Impact of Health Insurance on Land-related Investment in
Agriculture).

2.3 Overview of Ghana

The former British colony (Gold Coast) attained independence at midnight on March 6, 1957 and
was renamed Ghana. Ghana is located on the west African Coast. In Africa, Ghana is 24" by size
out of 53 percent, 9™ by population and 7" by Population Density. Ghana spans a land mass of
238535 km? and lies between latitude 4°45'N and 11°N and longitude 1°15°E and 3°15°W. The

capital of Ghana and seat of government is the coastal city Accra. The country’s total population
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is estimated at 28.2 million people in 2016 according to the latest census figures. The Gross
Domestic Product (GDP) is estimated at $42.69 billion (2016 estimate) (World Bank, 2017).
Ghana is a democratic country in which the head of state is also the head of Government. The
country has ten (10) administrative regions and lies in the middle of the West African Coastline
which makes the country enjoy a seasonal change of dry season and wet season. The southern part
of the country consists of the rainy forest which has two rainy seasons. The most extensive rainy
season is between May and June and less extensive in September. The country has two types of
rain forest which are the evergreen (it gets more rain and keeps their leaves throughout the year)
and the semideciduous forest which drops off forage during the dry season. The northern part of
the country which is mainly savanna woodland has only one rainy season which normally starts
between August and September. About 70% of the entire population can be found in the southern
regions and the over a quarter of the population in the urban area. GLSS 6 indicates that the country
has approximately 6.6 million households with a mean household of 4.0, however, it is realized
that the three northern regions has a higher household size (5.4 for northern region, 5.5 for upper
west, 4.5 for upper east). Household sizes in the rural areas (4.5) are generally higher than the

urban areas (3.6).

2.4 Structure of Health System in Ghana

In the past decades, the health sector has undergone many changes. Originally, Ministry of Health
was the sole supplier of health services in partnership with Para government institutions and
missions like the police, the military, and the mines. The services of the sector as at then was
towards the “curative care” other than the “preventive care” and other programmes that were

influenced mostly by the donors. In 1996, the passage of the ACT 525 established the Ghana
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Health Service as the executing body for public sector health services. This explained their purpose
for the delivery service of the public-sector service, isolating the administration service, strategy
and the regulatory segment of the Ministry of health (MOH). Hence, the MoH focused on
monitoring and evaluation, provision of general government policy direction and providing for
administrative support for the minister. In February, 2003 the Ghana Health Service was launched.
The health Sector increased thus, it can add up the government health services; traditional, private,

civil society and non-government providers, and community groups.

Figure 2.: Structure of the Health System

| Ministry of Health |

Public Sector Private Sector Traditional Other Sectors
‘ Ghana Health Service | ‘ Private-for-Proﬁt‘ Traditional Medicine Education
| [ Providers

. . Mission-Based
Food and
| Teachlnf Hospitals ‘ Providers ‘Altemative Medicine ‘ Agriculture
[
Quasi-government Other Private i
Institutions Works and Housing
| I
| Statutory Bodies | Civil Society Faith Healers Local Government and

Organizations Rural Development

Environment, Science,
and Technology

Source: Ghana Health Sector

Now, the public sector is in charge of the “Reproductive and Child Health Programme, the

Malaria Control Programme, the National AIDS/STI Control Programme, the Occupational Health
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Programme, the Parasitic Diseases Control Programme and others, with Maternal, Child Health
and Family Planning Services included under the reproductive and Child Health Unit”. Due to
decentralization and health sector reform, services have been categorized under three groups from
national to the sub districts. At the regional level, therapeutic services and public health services
are carried out at the regional hospitals and District Health Management Team (DHMT) likewise
the public health division of the regional hospital. The Regional Health Administration (RHA)
gives supervision and administration support to the areas and sub-districts inside each region. At
the district level, their therapeutic administration is conveyed by the district hospitals, a significant
number of which are mission based. Public health administrations are conveyed by the DHMT and
the public health unit of the district hospitals. The District Health Administration (DHA) gives
supervision and administration support to the sub-districts. At the subdistrict level, both preventive
and remedial administration are given by the health services, likewise outreach administrations to
the groups inside the catchment territories. Essential preventive and remedial administrations for
minor diseases are taken care of the group and family level with the introduction of the
community-based Health Planning and Services (CHPS). The duties of traditional Birth Attendants
(TBAS) and the Traditional Healers also receives national acknowledgement. The Ghana Health
Sector (GHS) supports the health administration of NGOs and the private sector in a few ways. In
December 2002, the GHS began granting contracts to NGOs to attempt particular health
administrations in view of their outmost favorable position. Government revenue from the
decentralized expenditure process were used to pay the available NGOs administration. The GHS
offers help to Mission health offices by favoring staff and giving some fundamental kits. Presently,
the private sector contributes 35 percent of the health administration in the nation. Government

supports are aiming at raising the sectors contribution to 65 percent in some years to come. The
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private division, in any case, gives fundamental therapeutic health administration as compared to
preventive administrations. The NGO’s and the private sector work as a team with the DHMT and
give a quarterly advance report. Reports to the policy planning, monitoring and evaluation unit of
GHS are introduced twice per year and staffs are prepared by GHS even though they are not
supported by the administration. Their exercises are guided by the GHS models and conventions

(GSS, 2003).

2.5 Origin of Health Insurance in African Countries

The Health Insurance scheme started not long ago in African countries. In the olden days, when
individuals are faced with ailment or are bereaved, they turn to either their kinsmen or the
community or any informal group for support. The slaves and the literates that occupied the urban
areas had an upper hand with the health care systems at independence. The independent African
countries invested so much in their health care systems by training local health personnel and also
strategized ways of correcting inequalities during the colonial era. Majority of the African
countries grasped the policy decided on health care at the “Alma Ata Conference” in 1978 which
prioritized “Community-Based care” as a principal right of citizens and a duty for the government.
Along the lines, countries charged no individual for health care services and this increased medical
professionals, health care infrastructures and even areas without access were able to get access.

(Yudkin, 1999).

Criel (1998) recorded that the “Free universal health care system” was unsustainable due
to the rapid growth of population and decrease in economic growth. It was found that most African
countries lowered their budget for social services including health as a result of the OPEC oil crisis

of the 1970’s. Economic growth kept reducing in the 1980’s which forced these countries to seek
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for assistance by applying for loans and grants from international bodies like the World Bank and
International Monetary Fund (IMF). Circumstances beyond their control, caused a switch from the
“Socialist-based development policies” to an “open market reforms” under the Structural
Adjustment Programs (Mensah, 2006). It was expedient of the government to take off government
subsidies and the impositions of user fees for social services like education and health in the early
1990’s (Mensah, 2008a; Mensah 2008b). Out-of-pocket payment for health care services was what
individuals used as means of getting checked up at the various hospitals and clinics. (Mwabu,

2008; Vandemoortele et al, 1997).

Studies show that the Out-of-pocket system which was known as the Cash and Carry
system produced worse results and changed everything; it caused most health care services to be
less accessible (WHO, 2007; Oppong, 2001). The diminishing indicators were welcomed with a
unanimous uproar, some international organizations such as UNICEF sent a representative to ask
for modifications of the situation and also ILO campaigned for a “decent work arrangement under
the economic reform” (Mensah, 2008¢). United Nations, the G8 countries, the African Union and
WHO also joined in the stunning ensemble, supporting incremental financing for health insurance

in Africa (Mensah et al, 2010).

Health Insurance schemes became an answer to the emergency of heath care subsidizing in
African nations. Currently, a lot of African countries like Rwanda, Kenya, Tanzania, Ghana and
Nigeria are trying and testing with the different types of health insurance schemes in different ways
(Mensah & Oppong, 2007). Moreover, a lot of studies have showed that the households would
have been impoverished if there were no health subsidies like the insurance schemes (Criel &
Kegels, 1997; Jutting, 2004; Schneider & Diop, 2001; Van Doorslaer et al., 2006). Hsiao et al

(2006) defined “Health Insurance as a tool used to achieve several goals; mobilize more funds for
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health, promote equal access to reasonable health care for the poor, pool health risk and prevent

impoverishment as well as improve the efficiency and quality of health care”.

2.6 Types of Health Insurance Schemes

Health Insurance Schemes can be grouped under two broad groups; the mandatory and voluntary
health insurance. Mandatory Health Insurance is a scheme that pays the cost of medical services
for the individuals who are enrolled on which enlistment is required for all individuals (Savedoff
& Gottret, 2008). Whiles Voluntary Health Insurance is a system where the decision to join and
payment of the premium is not obligatory. A wide range of types of voluntary health insurance
are present, they range from the employer-based schemes to the small non-profit schemes like the
community-based health insurance. In the developed countries, it is realized that VVoluntary Health
Insurance complements the benefits financed by the government likewise cover speedier access to
health care where records keeping is an issue (WHO, 2018). With mandatory insurance it is
observed that it is mostly provided for the state workers and workers of big firms who contribute

about 1% of their salary and employers contribute about 2%.

2.6.1 Community Based Health Insurance

Churchill (2006) explained community-based health insurance as “the protecting of low-income
people against specific perils in exchange for regular premium payments proportionate to the
likelihood and cost of the risk involved”. Community Based Health Insurance (CBHI) is a system
that is primarily used in the low and middle-income countries specifically the rural areas in (Carrin
& WHO, 2003; Dror, Radermacher & Koren, 2007; OIT, 2009). Over the past years, it has been

noted that health insurance helps households to manage their financial risk (OIT, 2009). Therefore,
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the duty of CBHI is to aid households to manage their risk in terms of their finances in order to
lessen their burden whenever they are faced with any financial shocks. There are a few conceivable
approaches to group this scheme, as indicated by: Kind of benefits given, level of risk pooling,
conditions of their creation, fund possession what's more, administration and the refinement
whether the plans center around scope for high-cost, low frequency occasions or on minimal effort,
high-frequency events (Jutting, 2004). CBHI is typically in light of the accompanying attributes:
“Voluntary membership, Non-Profit Objective, linked to a health care provider usually a hospital
closer to the household, risk pooling and relying on an ethic of mutual aid/solidarity” (Ahuja &
Jutting, 2004). For sure, a large portion of the CBHI plans have either been started by the health
providers i.e., missionary health centers, or have a tendency to be set around the providers
themselves (Atim, 1998; Musau, 1999). In this manner, the potential advantage of these plans is
seen as far as the assembling of assets as well as in the change and association of social insurance
administrations (Jutting, 2004) It is contended that, CBHI plans are successful in achieving a
substantial number of destitute individuals who might some way or another have no financial

insurance against the cost of disease (Dror & Jacquie, 1999).

2.6.2 Social Health Insurance

Social health Insurance (SHI) can be described as a technique for financing and overseeing health
care issues which depends for its assets on mandatory commitments from workers and their
employers where individual’s dangers such as previous conditions, age, disabilities don’t impact
the level of commitment or don’t prompt rejections from participations where commitments are
regularly in light of the capacity to pay which is non- profit (ILO, 2015). Also, insurers health care

needs and not being able to pay for the Scheme concludes on what treatment or health care need
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is made accessible and this payments to the social health fund are kept independent from the
compulsory government taxes and charges (Jacobs & Goddard,2000). Thus, it ensures individuals
against health issues and financial dangers and is generally a reasonable strategy for financing
health care services. However, alluring it is, very few low-income country and the slightest
developed countries have prevailed in satisfactorily extending the scope of SHI. Many nations
depend basically on charge subsidized back, which is generally reasonable (Who, 2003). SHI
usage usually relies upon the level of financial improvement mainly banking and socio-economic
development and working conditions particularly the presence of a bigger extent of formal sector
organized establishment. In this way, nations with a high socio-economic status and high
employment ratio incline to SHI coverage. Countries in Asia and pacific like Japan and the
Republic of Korea have a universal coverage of SHI whiles some low-middle countries like
Thailand and Philippines have also a high ratio of SHI coverage (WHO, 2003) SHI can be said to
have the same strategy as the tax financed insurance but differs which commonly entitles all
natives and sometimes occupants to services consequently giving universal coverage (WHO,
2004). However, there are other characteristics that define SHI even though they are not really

characteristics that have to be followed strictly. These are:

e “Government support for those who are unable to pay goes through the insurance fund

e Employees and employers may share some responsibility for management of the fund or
funds, although that is not always the case.

e There may be more than one social health insurance fund and some other choice may be
available to citizens

e Patients have at least some choice in the doctor and other health care providers they use.

e Social health insurance is compulsory for at least some categories of citizens
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e A basic package of health care benefits is defined which may or may not vary across funds

e Health insurance funds may not turn away applicants for membership” (Jacobs et al, 2000)

SHI pools both the health risk of its member and the contributions from organizations,
governments and households. However, is by and large sorted out by the national government.

(Carrin 2002, WHO, 2004).

2.6.3 Tax -Based Health Scheme

Tax-based health protection which is popularly known as the taxed-financed national health
systems basically provides free health care service to any citizen of the country at the point of use
although user charges apply to some services like the prescriptions and some other treatments but
children, the elderly and unemployed are exempted from the charges (Besley, Hall & Preston,
1998). Revenue is generated from the tax and charges to the citizens by the government. Risk
pooling is for the whole population, it is able to distribute fairly between the high and low risk and
high and low-income groups amongst the populace. Furthermore, the strategy is able to control for
cost and is efficient in all governmental duties. Even though they might have strong positive
strength it also has some weaknesses which must be looked at, there might be a possible instability
of funds and this could be as a result of the other competing public expenditure and some form of

inefficiency due to the absence of motivating forces and powerful open supervision (ILO,2015).

2.6.4 Private Health Insurance
Private Health Insurance is a type of strategy that can be found in many countries starting from the

OECD countries to developing countries like the Philippines and Peru. Members of this particular
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scheme pay a risk-related premium to get a free health services at their point of use since they
become entitled to it. Experience has demonstrated that, without satisfactory direction, private
protection expands disparities in access to and nature of wellbeing administrations and also
neglecting to guarantee sufficient customer security. In a study done by Besley et al. (2000) about
15% of household in their sample from 1990 t0 1991 were covered by the private health insurance
and above 11% in 1983 were also covered. It was also recorded by Jowett (1999) that there was
an introduction of user charges in many low-income countries which brought about a rise in private
financing of health care. Private health insurance is preferred to out of pocket expenditure and
raises financial protection and access to health services to insurers, it covers the rich ratio of the
population and Supports better quality and cost-effectiveness of medical care services. The

disadvantages of PHI are as follows:

e High authoritative expenses
e Insufficient in lessening cost weights on general wellbeing financing frameworks
e Discriminatory without financed premiums or controlled protection substance and cost

e Requires authoritative and money related framework and limit (ILO, 2015)

2.6.5 District Mutual Health Insurance Scheme.

The District Mutual Health Insurance Scheme (DMHIS) combines both the Social Health
Insurance Scheme for the formal sector and the Traditional Mutual health Insurance for the
informal sector with the focus on districts. In a way, the DMHIS integrates members from the two
sectors in the economy. Members of this particular scheme are entitled to all health care services

provided so far as premium has being paid. It is not for profit thus it is opened to all. In case for
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any surplus at the end of the year, it is transferred back into the scheme in order to increase the
benefit package (MOH, 2004). Consequently, there is the need for every district to launch a health
insurance scheme in order for all indigents of the district to register as insurers. DMHIS guarantee
“transparency, build subscriber confidence and bring health insurance to the door steps of
residents”. Nonetheless, the government partners DMHIS and receives subsidy in the form of “risk

equalization and reinsurance” for terrible events. (MOH, 2004)

2.7 History of Health Insurance in Ghana

Ghana has undergone different shifts of financing health care (Sekyi et al, 2012).

2.7.1 Colonial Era

Before Independence, payment of health services in Ghana has more often been private, out of
pocket with some public financing for some civil servants leaving outside the country (Agyepong,
2013). The health system in their rule favored only a small number of the colonial officials and
their staff (Arhinful & Tenkorang, 2001; 2003). The hospitals were in the urban areas and so the

rest of the populace had to rely on the traditional healers and missionary health centres.

2.7.2 Post-Independence Era

Suddenly, after independence, a tax-funded public system was introduced which provided health
services for free at the point of use, which means that individuals demanding for health services at

the public health facilities did not pay out of their own means or income. Also, there were some
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external donor support. This was as a result of the expansion of public infrastructure and
investment in human resources by training medical professionals as they were being paid by the
government. The economy began to grow as the international prices for cocoa was high; the
economy grew at $.1 percent yearly from 1950 to 1960 this helped in financing the health sector
and also made Ghana one of the west African countries that had a lot of labourers from different
countries in west Africa (Asuming, 2013; Mensah, 2006b). In the early 1970’s, with cocoa prices
depreciating, the economy failed to grow significantly and the country experienced increasing
budget deficits due to inflation rising from 6 percent in 1965-73 to 50 percent the following decade
(World Bank, 1985). This made the government unknown and could be partly attributed to his
removal from government. It caused the next government not to accept any health policies that
could be helpful like insurance (Escobar et al., 2011). Financing health care delivery through taxes
became increasingly difficult when Ghana was introduced into a decade of political instability and

military government (Agyepong et al, 2007; Sekyi et al, 2012).

The situation continued until mid-1980°’s when the user fee was introduced by the ruling
government then known as the cash and carry system with a goal of restoring 20 percent nominal
fees from patients due to the structural adjustment Program laid out by the International Monetary
fund (Ramachandran & Hsiao, 2007; Singleton, 2006).The SAP’s began to invert the rate of
economic decline: “ Agricultural and industrial sectors increased in production, inflation reduced
from 31 percent in 1988 to 10 percent in 1992; domestic savings increased and the budget deficits
decreased” (Ewusi, 1993). Moreover, in 1997, some few exemptions for children below the age of
5 year, those older than 70 years, pregnant women those suffering from some communicable
diseases were made with respect to having a proper health care service in the hospitals (Atim et al,

2001; GOG/SAPRI, 2001; Sulzbach et al, 2005 cited in Gobah & Liang, 2011). Nevertheless, the
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exemption policies faced a few obstacles due to “non-existent guidelines, uneven application and
inadequate budgetary allocation” (Atim et al, 2001). Atim & Stock (2000) observed that a lot of
patients found it difficult to pay for their health care services most importantly their admission
fees. Furthermore, the public health facilities did not have adequate drugs needed (MOH, 2004).
Despite all these challenges the government went on to implement another strategy where many
people turned up to the health facilities at the later stages of their illness especially when they had
a lot of complications. Those who could not afford hospital bills, flee without paying for the

treatment. (Agyepong, 2013)

In 1992, the ruling government initiated a multi-party democracy and ruled until 2000
(Mensah, 2006a; 2006b). The opposition party took over from 2000, with Mr. John Kuffour as the
president. Under his government, Ghana experienced a decline in poverty due to the stability, the
poverty rate fell from 60 percent 1987/88 to below 40 percent in 1999 even though it varied across
regions with the Northern and Upper regions having higher rates of poverty, the service sector
aggrandized, export increased from 16 percent of GDP in 1980-83 to 28 percent in 1999-

2001(Mensah, 2006b; 2006c).

Against the background of cash and carry and its negative attributes, everyone wanted to
explore other ways (Agyepong, 2013). Some stakeholders wanted to examine some available
options to the cash and carry system (Escobar, Griffer & Hsiao, 2010). The first community health
Insurance scheme as established by the catholic diocese of sunyani in Nkoranza District Hospital
in 1992 to improve the financial access of health care (Agyepong, 2013; Escobar et al, 2010).
Others also began to search more and experiment more on a scheme similar to the community
Health Insurance schemes. A new model was initiated, report showed that the new model (mutual

health insurance) that was initiated around 1999 extended in other areas of the country, it increased
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from 3 schemes in 1999 to 41 in 2001, 159 in 2002 and 168 in 2003 covering about 1 percent of
the population (Sulzbach et al, 2005). Examples of such schemes in no particular order are,
“Dangme west Health Insurance scheme (Dangme Hewani Namikpee), Nkoranza Community
Financing Health Insurance scheme, Jaman South Health Insurance Scheme, Salamba Women’s
health Insurance Scheme, Gomoaman health Insurance Scheme, Agogo Community health
Insurance Scheme, Asutifi Health Insurance scheme and the likes”. (Aikins, 2003 cited in Sekyi

etal, 2012)

In an attempt to curb the cash and carry system and expand the health care usage,
government of Ghana introduced and passed the National Health Insurance Law in 2003 (Act 650)
and the National Health Insurance Regulations in 2004 (L1.1809) which aimed at nullifying the
cash and carry system and constraining out- of- pocket at the point of service delivery and Ghana
was the first Sub-Saharan African Country to initiate NHIS (Agyepong & Adjei, 2008 ; GoG,

2004).

2.7.3 Ghana’s National Health Insurance Scheme

In 2000 when the National Patriotic Party (NPP) assumed office, they sought to replace the cash
and carry system of healthcare payment with the NHIS. Ghana International Health Development
Partners (WHO, DANIDA, DFID, & ILO) and other important national agencies with NGO’s were
consulted. In view of that, a Ministerial Task Force on Health care financing was instituted in
March, 2002 with the intention of carrying out more research in order for them to be able to suggest
a better scheme for Ghana. In 2003, their suggestions were submitted to parliament which brought

about the launching of the National Health Insurance Act of 2003 (Act 650) in the same year.
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The National Health Insurance Act 650 sets out three prominent types of health Insurance
schemes to be established and operated in Ghana. These Includes: “District Mutual Health
Insurance, Private Mutual Health Insurance and Private Commercial Health Insurance”. The
mission of Ghana’s health Insurance is “to ensure equitable universal access for all residents of
Ghana to an acceptable quality of essential health services without out-of-pocket payment being
required at the point of service” (MOH, 2004a). In order for these schemes to function legally in
the country the schemes have to register with the government. In order for the health Facilities to
be accredited they need to meet a minimum requirement. Amongst these schemes, the NHIS is
formulated around the District Mutual Health Insurance Schemes and the government provides

direct financial aid to support the District Mutual Health Insurance scheme (Sabi, 2005).

Recently in 2012, the NHIS Act was amended from ACT 650 to ACT 852 with the
objective that every Ghanaian is expected to enroll on the scheme including residents in Ghana
and non- residents visiting Ghana. This is to provide universal coverage and also offer those

covered by the scheme proper access to health care services (NHIA, 2013).

2.7.4  Structure of District Mutual Health Insurance Scheme

Ghana has structured it’s NHIS in the form of DMHIS amongst the three types listed. The DMHIS
has been structure in a way that each District with DMHIS has a District Health Insurance
Assembly (DHIA) which is made up of a chairman or secretaries of the Community Health
Insurance Committee of the various communities in the district. DHIA appoint Board of Directors
and introduce a constitution and provide approach course for the operation of the scheme. The

Board of Directors makes sure all constitution is followed, appoint management staff, and approve
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of budget and offer operational and financial accounts to the assembly. The community or electoral
shall have a health insurance committee including a chairman, secretary publicity coordinator,
contribution collector and any other member deemed necessary. The committee then instigates the
recognizable proof of the poor for approval by the political District Assembly and additionally the
National Health Insurance Council. They will likewise manage the stratification of the inhabitants
into Socio-economic groupings in light of the capacity to pay and contributions collecting (MOH,

2004).

2.7.5 Funding
The National Health Insurance Fund was established by section 39 of ACT 852, thus, NHIS is
financed mainly by a sales tax levy (a 2.5 percent earmarked addition to the value added tax) and
a 2.5 percent of formal sector workers contributions to the Social Security and National Insurance
Trust Fund (SSNIT) which is controlled by the NHIF (Escober et al., 2011). Hence, 80 percent of
the financing is done through a tax revenue and donor funds and 20 percent is internally generated

through the out-of-pocket system (MOH, 2004).

The NHIS receives subsidies from the NHIF at the focal levels in order to reinsure them
against cataclysmic events and also reduce the risk level of diseases in one region to the other.
This subsidy is to help programs that build up more access to health care services and also to take
care of the social insurance for indigents and other observed groups considered deserving of being

financed (Escober et al., 2011; MOH, 2004)

Certified healthcare providers occasionally send claims for the utilization of health care

services by the enrolled members to the district mutual scheme managers who then send the cases
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to the national authority for settlement. The NHIS repays the suppliers through a similar way, from
the national fund to the district office, which at that point pays the suppliers. In extraordinary
conditions, the national fund may send reimbursement specifically to the suppliers (Asenso-Boadi,
2009). At the end of 2013, the NHIA earned GH¢904.30 million and sustained an expenditure of
GH¢1, 001, 10 million which brought a net deficit of GH¢96.80 million. The NHIL at the end of
2013 was GH¢332.21 million and funds investment portfolio was GH¢144.44 million (NHIA,

2013).

2.7.6 Benefit Package
The council defines the minimum benefit package of services that is being supplied by the Health
Insurance Schemes operating in Ghana in the rules and regulations. Some factors that have had an

effect on the benefit package are as follow:

e “The health needs of the people

e Services availability at the various levels of care
e Services affordability

e Existing Infrastructure

e Quality of care

e Auvailability of financial resources

e Cost of healthcare services”. (MOH, 2004)

NHIS proffers an exceedingly liberal package that covers over 95 percent of the diseases that
affect Ghanaians encompassing outpatient and inpatient care deliveries (including complications),

diagnostic tests, generic medicines and emerging care (Escober et al, 2011). The groups excluded
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from paying premiums include SSNIT contributors, retirees who are also SSNIT contributors, aged

from 70 years and above, children under age 18, and pregnant women (Asenso-Boadi, 2009).

2.7.7 Membership

To become a member, individual must register as a benefactor of NHIS with the closet district
mutual scheme or through an operator. The individual pays an annual premium if he or she is not
part of the exempt group. Individuals are able to register in their districts and their memberships
can be transferred from one district to the other (Asuming, 2003). At the end of 2013, the total
NHIS active membership rose from 8,885,757 in 2012 to 10,145,196 in 2013 which was 38% of

the national Population (NHIA, 2013).
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Table 2. 1: Active Membership (2013)

ACTIVE PERCENT OF

REGION NEW RENEWALS MEMBERSHIP TOTAL
Ashanti 472,903 1,242,485 1,715,388 17%
Brong Ahafo 405,088 948,752 1,353,840 13%
Central 382,595 484,341 866,936 9%
Eastern 337,097 773,024 1,110,121 11%
Greater Accra 565,281 714,976 1,280,257 13%
Northern 391,728 488,789 880,517 9%
Upper East 166,538 476,740 643,278 6%
Upper West 99,620 322,797 422,417 4%
Volta 326,243 584,326 910,569 9%
Western 297,477 664,396 961,873 9%
Total 3,444,570 6,700,626 10,145,196
(National)

Source: NHIS report, 2013

2.8 Economic Consequences of Seeking Health Care

“Out of pocket payment for health services-especially hospital care-can make the difference
between a household being poor or not” (Claeson et al., 2001). Most literature speculated that, the
total economic cost of ailment is above 10 percent of the household’s income. For instance, in
Kenya households in a year contribute about a total of 18 percent of their annual household income
for malaria and in Nigeria spent about 13 percent (Leighton & Foster, 1993). For all form of illness,
a total cost of 11.5 percent was spent from their monthly household income in Sri Lanka (Russell,
2001) and around 11 percent of their average income in Nigeria (Onwujekwe, Chima & Okonkwo,
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2000). Prescott (1999) & Ranson (2002) added that the household income deducted because of
health shocks are very catastrophic where catastrophic means that the expenditure level can shorten
their consumption on other needs and cause them to borrow and be debt which will lead to poverty
(Russell, 2004). Likewise, it is not just about the levels yet additionally the planning of the health
services cost, which must be forked over the required funds at the season of the ailments on account
of the out-of- pocket installments. This can be attributed to the unexpected huge medical expenses
which is highly influenced by the provider of the health care service of which this happens when
income level is very low (Mclintyre et al., 2006). Medicines bought frequently contribute a sizeable
share of these expenses. For instance, in Ghana Asenso-Okyere & Dzator (1997) posited that
medicines represented over 60 percent of direct expenses for treatment of malaria and also about
33% of direct and large over all kinds of illness in Sri Lanka (Russell, 2001). Transport cost for
patients and every now and then an individual accompanying the sick person, which are identified
with geographic access, can likewise be considerable and may surpass 20 percent of every direct
cost (Attanayake et al., 2000; Nahar & Costello, 1998). Equally, costs that are regularly not
considered, for example, the expenses of nutritious nourishment for a sick individual relative or a
convenience and sustenance of the accompanying individual may also be in the range of 20 percent
of the direct cost (Attanayake et al., 2000; Babu et al., 2002; Nahar & Costello, 1998). Direct and
Indirect Cost will be prejudiced by the type and seriousness of the ailment and health care service
administration attributes that impact access and decisions of the supplier. Ailment cost going above
the household day to day and month to moth spending plan may trigger adapting procedures like

borrowing or selling of assets (Russell, 2004).
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2.9 Agriculture in Ghana

Agriculture in Ghana is mainly on the smallholder basis. Most farmlands are less than two (2)
hectares when measuring, most farmers still use the traditional systems of farming which involves
the hoe and cutlass as tools used for farming. Even though some cultivate their land using the
mechanized systems especially the northern farmers practice the bullock farming (Chamberlin,
2007; FAO, 2013). Agriculture has been known as one of the important economic sectors
especially in the developing countries. It accounts for 23% of the national Gross Domestic product
(GDP) in 2013. The agriculture sector has expanded so well from 2007 due to the high international
prices especially for the cocoa which is the main export. In spite of the expansion, agriculture in

Ghana has largely depended on the rainfalls for its irrigation (FAO, 2015).

Ghana has five distinct agro-ecological zones which are (1) The Coastal Savannah, (2)
Transition, (3) Northern Savannah (Guinea and Sudan Savanna), (4) Deciduous Forest and (5)
Rainforest Zones. These zones have their distinct farming systems. Agriculture production differs
with amount and appropriation of rainfall yet soil factors are additionally vital such as the texture,
nutrient levels and ph. Most of the food crops are intercropped due to the nourishment of the food
crop whereas large scale farmers practice mono cropping. Soils are prevalently light in texture in
which sandy soil and loamy soils are normal. Soils in the savannah areas have low levels of organic
matter, high levels of iron, and are prone to erosion (FAO, 2013 cited in Shaw, 2014). It is
observed that south western areas are hot and sunny whiles the north is dry and hot. It has also
been found out that the tropical east coastal belt is warm and relatively dry. The average
temperature in a year ranges from 26.1°C in the coastal areas to 28.9°C in the farther north. Cocoa,
cassava, maize, yam, with other fruits and other cereals has being the main commodities produced

in Ghana. The main cash crops are the oil palm, rubber, cashew, coconut, and cotton, (FAO, 2013).
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According to the GLSS wave 6, a little above half of the households operates on a farm or owns a
farm of which farming has frequently been rural, with 82 percent of the rural households engaged:
93 percent of the households are involved in the rural savannah, and 81.3 percent in the rural forest

and 64.7 percent in the rural coastal.

Table 2. 2: Households owning/ operating a farm by locality

Households owning

or operating a farm *Female Proportion

Estimated Total of persons engaged in

Locality Percent Number agricultural activities
Urban 26.6 970,934 41.2
Accra (GAMA) 4.0 46,106 38.7
other Urban 37.1 924,918 41.3
Rural 82.5 2,430,638 41.3
Rural Coastal 64.7 253,089 48.3
Rural Forest 81.3 1,369,281 43.8
Rural Savannah 92.9 808,269 35.1
Ghana 51.5 3,401,572 41.2

source: GLSS wave 6 report (2012/2013)
Ghana is a net importer of agricultural commodities, and imports basic consumer-ready products

such as rice, wheat, sugar and poultry (USDA Gain Report, 2012)

2.10 Farming Inputs

2.10.1 Fertilizer

Farmers in ghana are exposed to two types of fertilzer which is the organic fetilizer and the

inorganic fertilizer. Organic fertilizer which is popularly known as the manre is the natural or
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chemical sources of nutrients for the crops. (Dead waste of plants) plants residue, animural
sourcesal waste, human excrete and other waste are the natural sources which are important
ingredient in soil management of arable crop protection system (Chander et al, 1997). Organic
products comes out of manuring and theses products are called the organic manure. It has been
examined that if the manure is well taken care of, it can decrease or eliminate the use of inorganic
fertilizer (Gollehon et al, 2001). Most of the animal manure contains nitrogen and phosphorus
(Gollehon et al, 2001) whilst some contains potassium and calcium inclusive ( Probert, Okalebo
& Jones, 1995). Inthese large areas in Africa, animal manure is mostly used as fertilizer in
cultivable land ( Murwira, Swift & Frost, 1995 ; Burton & Turner, 2003)

The soil becomes impoverished when the nutrients taken out in the crops whilst cropping is not
restored. Manuring of the farmlands is an essential tool for mot subsistence farming systems
(Probert et al., 1995). Manure offers its full range of nutrients including the trace elements and
also keeps the organic matter content of the soil (Nambier & Ambrol, 1989). Further, it enhances
the condition of the roots and expands the capacity of plant nutrients and increases the soil
proprties (physical, chemical & biological) which affects the soil properties (Bohme, Langer &
Bohme, 2005) such as the stability of aggregate and porosity that can develop the plant. A study
examined in Ghana showed that the application of poultry manure intensified the level of moisture
in the soil and added organic matter to the soil since the manure was high in it organic carbon
content and decrease bulk density ( Boateng, Zickermann & Kornahrens, 2006) as opined by
Bhagat & Verma, 1991; Khaleel et al, 1981) it works over a period of time to make the plants grow
healthy.

The organic fertilizer contains minerals or chemicals which are rich in salts and are manufactured

by man-made. Due to their richness in salt, they are able to break rapidly and promptly accessible
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to the plantsrelying upon them to give basic food as nitrogen, phosphorus and potassium. Thus, it
helps dying plants to restore its self immediately. Inorganic fertilizer is made in accessible in
various media like dry granules, water-solvent powders and fluid concentrates and many more
(Okese, 2018). Acording to MOFA(2007) farmers mostly use 8 kilogram of fertilizer for a hectare,
which is one of the lowest rates in sub-saharan africa. Farmers with large farm and 10 pecent of
the small holder farmers with under a hectare use inorganic fertilizer (GOG, 2010) fertilizer is
mostly used on cash crops such as palmoil, cocoa and cotton. It can be concluded that most cash

crop famers receive higher income after havesting.

2.10.2 Irrigation

Irrigation is explained as the “artificially supplying and systematically dividing of water from
agriculture and horticulture in order to obtain higher or qualitatively better production” Cantor
(1967) further added that artificial addition of water is to overcome the dearth of rainfall for the
development of plants or crops. In conventional agriculture, irrigation scheme was perceived for
its defensive part of protection against the caprice of dry season and rainfall. In any case, now,
appropriation of high yielding varieties, in organic fertilizer, and many cropping systems adopted
has controlled irrigation for expanding productivity. Irrigation is one of the essential farming
inputs for agricultural output. Without irrigation, cultivating is extremely constrained and if
rainfall abates to under 30cm, agriculture ends inconceivable without irrigation. (King, 1953) Also
it enhances crops yields and guards the farm from famine. It promotes prevalent harvests with the
water supply according to the need of the yields. Eventually it helps in the financial improvement.
Irrigation enhances water conditions in the soil, expands the water substance of plant filaments,

breaks down supplements and makes them accessible to plants. Irrigation influences temperature
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conditions by managing the temperature of the surface layer of the soil and ground layer of the air
and makes conceivable control of the development and advancement of plants and change of the

nature of the harvest (Sredojevic et al., 2006 cited in Mihailovi¢ et al, 2014).

Smallholder farmers reduce their dependency on the variability of rainfall when irrigation
systems are made available. Proper irrigation systems aid in balancing other technologies like
fertilizer and other chemical inputs. Ghana has low formal irrigation schemes and presently, it is
only 1 percent of the nation’s entire arable land that uses any of the irrigation system. An
investigation directed by the Ghana Irrigation Development Authority (GIDA) evaluated that there
are 32,000 hectares of "immature inland valleys all through the nation that could profit by moisture
improvement technologies for food production”.Likewise, less than 33 percent of the aggregate

irrigated land lies in an open plane (Makombe et al., 2011).

2.10.3 Purchased Seedlings
Seeds are the establishment of farming. Innovation has restructured quite a bit the everyday tasks
for farming, except without a consistent supply of seeds with high quality, crop quality and yields
would be significantly diminished. The quality of a seed assumes an imperative part in the making
of horticulture and agronomic crops. Qualities, for example, “trueness to variety, germination
percentage, purity, vigor, and appearance” are vital to agriculturists planting crops and to mortgage
holders building up yards and greenery enclosures. Accomplishing and keeping up high seed
quality is the objective of each expert seed maker.

Seeds come in numerous sizes and shapes. They extend in size from the miniaturized scale
smaller than normal orchid seed, as little as a molecule of sand, to the immense twofold coconut

seed, more than 1 foot long and weighing numerous pounds. Shapes change from the basic, round
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tobacco seed to the intricate, winged, streamlined maple seed. A few seeds are shaggy, for
example, the cotton or thorn. Others, similar to grass, have long spikes. Some have thistles. Seeds
are made up of variety of chemicals but distinct in its own chemical in that they become the store
house for chemicals that serves as food reserves for the next plant to be planted in the future. Seeds
keep three major classes of chemicals which are proteins, carbohydrates and Lipids even though
the seeds may contain all three they vary with the kind of seed. For example: Corn contains 10
percent of protein, 62 percent of carbohydrate and 5 percent of Lipid, while Bean contains 23
percent of Protein, 56 percent of carbohydrate and 1 percent of Lipid (Ferguson, Keys, McLaughlin
& Warren, 1991). Welch (1999) opined that the seed size and protein content are correlated. The
nutrients gotten from the seed are adequate to manage growth until the point when the system of
the root assumes control over the supply of nutrients. Amid the early stages, the seed supplies part
of the nutrients as well as the soil. Hence, seeds that store large amount of nutrients are particularly
essential for crops developed on soils that are inadequate in at least one of it (Asher, 1987). Rengel
& Graham (1995) examined in their study that seeds with high Zinc content and low Zinc content
had neither higher or lower contents in other nutrients (Fe, N, Ca, Mg, Na, K, S, Cu, Ni, P). Most
farmers now have adapted the usage of hybrid seed which involves the making and the sustainance

of parental lines which has at least two seasons.

2.10.4 Pesticides/Insecticides
An agricultural chemical is a general term used to refer to the chemicals used to control for pests,
rodents, virus, diseases and many others. They can be categorized as follows;

1. Insecticides

2. Rodenticides
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3. Fungicides

4. Fumigants and

5. Herbicides.

Insecticides are chemicals used to control or Kill pests by disturbance of their imperative
procedures through chemical activities. They can either be organic or inorganic and can be
classified into three main groups; contact poisons, stomach poisons, and fumigants. Most farmers
used fumigants because it is believed to be the effective and efficient insecticides used when pest
encroaches and the plants they are destroying are at a tight place like the storeroom, greenhouse
or house. Other chemicals like attractants, repellents, insect growth regulators and pheromones are
also used to control insects even though their mode of application is different. Generally speaking,
these chemicals are not poisonous to the objective creatures. Inorganic chemicals are just as
powerful as the stomach poisons and are used now in baits. Most organic insecticides either
artificially made or originate from plants, go about as stomach poisons or as fumigants (FAO,
2013; Yair, 2007). Venkatesh & Nithyashree (2014) agreed that a pesticide decreases the number

of insects, pest and diseases on the quality and quantity of the farm products.

2.10.5 Herbicides

These are chemicals used to control, retard and regulate the growth of weeds. Controlling of weeds
is one major activity that has caught the attention of many farmers and others in the ancient days
(Holm & Johnson, 2009). This may be because of the fact that it can influence the quality and
quantity of crops by depriving the plants of their soil nutrients, water, sunlight, space and air
available (Wyss et al., 2001). Farmers in the world now have increased their application of

herbicides because of its effectiveness even though it may have some side effects on the health of

37



the farmers or sprayers (Ayansina et al., 2003). Herbicides can be classified under two main
groups: (1) the pre-emergence herbicides; this type is usually applied to the soil before the weeds
surfaces. (2) Post- Emergence Herbicides; these are applied to the weeds directly. There are other
categories where it either residual or non-residual, thus, residual herbicides have long lasting effect
on the soil whiles the non-residual have either no effect or a little effect on the soil unless on the
weeds that have surfaced already (Holm & Johnson, 2009). Time of herbicides application is
essential in deciding the viability and length of weed control span (Carter et al., 2007; James et al.,
2007). Herbicides are applied at pre-planting in crops developed from seedlings, for example, of
most vegetables; pre-sowing if there should arise an occurrence of

seed-sown grain field yields and a few vegetables, for example, numerous cucurbits; and as
postemergence. The initial two classifications are soil connected, control sprouted seeds or weed
seedlings either by a contact or foundational activity, anticipate weed seed germination or
seedlings development and consequently anticipate early weed rivalry and shield crops from
planting or sowing date until the point when a decent shade is produced. This period in crop life
cycle is most helpless against weed rivalry and harvest recuperation may not be conceivable if
weeds escape control amid this period. In all cases crop resistance and herbicide selectivity are
fundamental elements (Jamal, 2011).

Paloma (2011) argues that, herbicides cannot be denied in today’s agricultural systems
indirectly saying that without it, quantity and quality of food production will decrease and this
would cause a decrease in supply and an increase in price of the farm product. However not all
farmers are able to purchase herbicides in the developing countries due to the high prices of the
chemicals, inadequate technical extension, experience they encounter when applying the

chemicals, most importantly cheap labour.
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2.11 Empirical Review

2.11.1 Determinant of NHIS

Some scholars have analyzed the determinants of health Insurance among south African women
(Kirigia et al., 2005), Ghanaian adults (Ayitey, Nketiah-Amponsah & Barimah, 2013) and
working-age adults in some regions in Ghana (Duku, 2018) just to mention a few. They have
identified Socio-demographic factors, economic factors, household size, behavioral factors and
place of residence as significant predictors of health insurance enrolment. Some theories have
stated that as individuals ages, they intend experiences a lot of health shocks therefore they invest
in the health by purchasing health insurance just to avoid the catastrophic health expenses
(Grossman, 1972). Nevertheless, the effect of age on Health insurance has presented some
inconsistent findings. While Jutting (2001) and Ying et al (2007) found that young individuals are
more likely to enroll on health Insurance, Savage & Wright (2001), Bhat & Jain (2006), Mwaura
& Pongpanich (2012) and Avyitey et al. (2013) found individuals that have advanced in age increase
their probability of enrolling on health insurance. Other empirical studies have also found that
being married and having a higher level of education increases the likelihood of having a health
insurance (Asenso Okyere et al., 1997; Mwaura & Pongpanich, 2012). However, Muurinen (1982)
found highly educated individuals have low probability of purchasing health insurance and
explained that these individuals are less likely to encounter any health shocks hence they have low

probability of enrolling on Health Insurance.

Empirical evidence on the effect of Gender on health insurance have also reported
inconsistent results. While Jutting (2001) and Avyitey et al. (2013) found that female headed
households increase their probability of health insurance enrolment, Asenso et al. (1997) and

Bourne & Kerr-Campbell (2010) found male headed households increase the likelihood of
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enrolling on health insurance. Also, Household sizes have been reported to be a significant
determinant of health insurance. From the empirical evidence available, it can be presumed that
demographic characteristics and other factors may be responsible for the health insurance

enrolment.

2.11.2 Impact of Health Shocks on Agriculture

Some economists have looked at the impact of health shocks (Malaria, HIV/AIDS and others) in
diverse scales, investigating family units, communities and comparing states and nations. It is
widely known that health shocks caused by disease are causing huge problems in agriculture
especially in the developing countries. Mwaniki (2006) claims that these diseases reduce available
labour-hours to agriculture and decrease farmers access to obtaining food. The impact of ill-health
of the agriculture workforce is one of the main causes of the food insecurities as cited by the U.S
Government Accountability Office (GAO, 2008). According to Audibert et al. (2003) in their
investigation which evaluated the impact of malaria on the cotton-crop development in the
savannah zone using a production frontier model, they estimated that unhealthy households would
not be efficient enough for their farm than the healthy ones. Their outcomes confirmed their
suspicions and demonstrated a basic limit above which malaria positively affected technical
efficiency in the cotton crop and also realized that these farm households in which the extent of
dynamic Plasmodium Falciparum was higher or equivalent to 25 for every penny was less
productive than farm households in which this extent is lower. Later in 2009, they evaluated the
impact of malaria on coffee and cotton yield, this time controlling for malaria endogeneity and
village heterogeneity and furthermore used a two stage least squares examination. In that

occurrence, they discovered, in opposition to the prior outcomes on the cotton-crop that malaria
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appears to have no impact on cotton and cocoa crops. Despite the fact that they theorized that the
absence of impact is maybe because of the way that cotton and cocoa crops are less consuming
when juxtaposed to rice or cotton crops, the distinctive factual instrument utilized and the
utilization of panel data may have added to the diverse outcomes gotten. According to Lui (2016),
he found out that, a 10 percent increase in the span of health shock is related with a decrease in
agricultural investment including farming (6 percent) and livestock (12 percent), he concluded that
these farm households change economic activities as a channel to safeguard against health shocks
and that a decrease in livestock suggests that the households are moving far from rearing livestock
to moderate generation with specific end goals to ensure themselves from adverse income shocks.
Osei-Akoto et al. (2013) in their study in Ghana found that a severe health shock can deplete the
individual or household’s investible capital which can affect agriculture investment due to the
catastrophic expenditure on health care services. Thus, their results confirmed few expectations
that health shock would have a negative impact or relation on the value of investment made on
purchasing seedlings, chemicals, hiring of tools or using tool. Empirically from the same study,
the study reports a vivid illustration of their result; there was a decrease in the income spent on
hiring a tractor and purchasing of chemical by a 2.2 percent due to illness, also a decrease in income
spent on purchased seedlings by about 3.4 percent due to illness. Practically, in sub-Saharan
Africa, it is observed that household’s expenditure on malaria treatment ranges from US$2 to
US$25 and for prevention each month ranges from US$0.20 to US$15 (Mills, 1998; Goodman et
al., 2000 Chima et al., 2003 & Russell, 2003). In Kenya and Nigeria, the treatment cost is being
estimated to 5 percent and 13 percent of their household expenditure respectively (WHO, 1999),
and in Northern Ghana 34 percent of poor household income (Akazili, 2002; Akazili et al., 2007).

Osei-Akoto et al. (2013) confirmed with Chima et al. (2003) & Malaney et al. (2004) and
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concluded that even though Malaria which is a health shock depletes household cash reserves and
reduces the productivity of labour, it also lessens the demand for agricultural inputs for production

and also for other goods and services.

2.11.3 Impact of Health Insurance on Health Outcomes

An assessment done by Mishra et al., (2012) to examine the effect of health insurance on health
care expenditure of farm households in the united states, found that having health insurance
coverage positively affected total expenses on health care services along these lines those with
health insurance spent less on health care services. From their investigations, income and age were
observed to be noteworthy determinants of healthcare expenditure.

Further, in Ghana, Blanchet et al., (2012) discovered in their study to examine the effect of
Ghana’s National Health Insurance Scheme on health care services that women registered with
NHIS were observed to be significantly more inclined to get larger prescriptions, visit clinics and
look for formal health services when affected by an ailment. Most especially, insured women were
40 percent more inclined to have gone to a hospital, have around 57 percent more prescriptions
and about twice as liable to have remained overnight at a hospital than the uninsured ones. This
study adopted the propensity score matching method, using a cross sectional data from Women’s
health study of Accra wave II.

According to Gnawali et al. (2009), in their study to measure the impact of Community-
Based Health Insurance (CBHI) on the use of health care service. They found that the insured
members had a higher outpatient visit of 40 percent as compared to the uninsured members even
though there was no significant effect on inpatient visit. The study was conducted in the rural

Burkina Faso, and the Propensity score matching method was employed. However, they concluded
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that individuals who are enrolled on CBHI would have a higher access on using the healthcare
services even though the socio-economic group may not enjoy it full benefit.

Furthermore, Nguyen et al. (2011) using a probit model investigated on the effect of
financial protection of NHIS in Ghana, using two rural districts (Nkoransa and Offinso) as case
study to find out the disastrous health expenditures. They observed that, there was a likelihood of
lessen the high cost of health care services with the insurance but the insured members still had to
pay for some care from informal sources and for some drugs that are not covered on the NHIS at
the hospital. They also concluded on the fact that individuals with health insurance paid less at the
health facilities than those without the insurance.

Once more in Ghana, Gajate- Garrido & Ahiadeke (2013) conducted a study in 2008 to examine
if “parental enrollment in NHIS affects vaccine uptake using data from the Ghana Demographic
and Health Survey 2008 and the census of all District Mutual Health services” using an
Instrumental variable estimation method. The study reported that children had a higher probability
of getting vaccinated since their parents were enrolled on NHIS. The methodology adopted gave
specifics and it was observed that NHIS increased the likelihood of a child being vaccinated against
Tuberculosis at 16.8 percent and against Influenza 2/HepB1/DTPI by 22.7 percent also, Influenza
3/HepB1/DTPI by 26.1 percent. Moreover, being enlisted in the NHIS builds the likelihood of

accepting the Polio 0 and Polio 2 antibodies by 36.6 percent and 21.6 percent respectively.

2.11.4 Impact of Health Insurance on Agriculture

Studies have shown that farmers, labourers, and their family members are exposed to a lot of
health, safety and environmental risk and are highly prone to fatal and non-fatal injuries and
ailments (OSHA, 2013). Most especially, a safe and healthy farmer has a greater effect on the

family’s quality of life and how productive the farm will be. When an employer or employee is
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indisposed because of an illness, it causes a lot of consequences for management, marketing and
productivity, the farmer is able to manage a health shock and recover if he or she has access to the
health care center (Gillespie & Johnson, 2010). USDA (2016) observed that some noteworthy
hazard confronting households is household members falling sick with related high medical cost
acquired which depletes the household’s assets. In United States of America, health insurance at
least gives individuals an opportunity for their expenses to be reduced as an end-results of a forth
night intermittent expense. He added that Health insurance decreases health related financial risk
individual bears. Studies have shown that the rate at which farmers suffer injury is very high which
is more than the rate of any other worker. In US, it is rated at 40 percent which results in the loss
of work time and perpetual hindrance (U.S. division of labour, 2010; C.D.C, 2013) on the capacity
of farm households to oversee. Some scholars examined the impact of health insurance rebate
initiatives and community supported agriculture projects in southern Wisconsin and the findings
suggest that in 2010, the number of MACSAC farms increased from 16 farms to 42 farms whiles
the number of shares increased annually from 2000 shares to 9000 shares, for a total of 27,600
shares in that six-year period. At the long run, it increased support by community for agriculture
and also motivated households to consume more fresh fruits and vegetable (Jackson, Raster &
Shattuck, 2011). Inwood (2015) examined that 65 percent of commercial farmers distinguished
the cost of health insurance as the most genuine risk to their farm, huger than the cost of land
inputs, economic situations, keeping in mind the end goal to develop the up and coming age of
agriculturist and increase development in the rural areas, there is the need to see how health
insurance cost, access, protection influence agribusiness and rural advancement. Inwood et al.,
(2018) stated in their study, three out of four farmers surveyed claimed “health insurance is an

important risk management strategy”. It was also reported that 40 percent of the farmers pointed,
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if inflicted by an ailment will have an effect on their farmlands and 50 percent reported they would
have no one to run their farm for them if there is any major disease. In the same study, over 50
percent of the farmers surveyed stated emphatically that they will not be able to bear the cost if
they are faced with major injury or illness and recommended that they would have to sell up their
farm assets to cater for their health costs. In the developing countries, findings from some studies
have shown that members of the household have increased their access to formal care and have
decreased their out-of-pocket expenditure (Witter & Garshong, 2009). In a study conducted by Lui
(2016) even though there was a negative relationship between health shock and agricultural
investment, he found that after he introduction of health insurance the was positive relationship as
health insurance interacted with health shock. He proposed that the household no longer delays in

buying agriculture inputs with response to a health shock

2.12  Summary

This chapter reviews both theoretical and empirical literature on the impact of health insurance on
Land-related investment in agriculture. Factors that influenced the farm household’s decision to
adopt NHIS included gender, age, marital status, educational level, of the household head,
household’s income and expenditure. The empirical literature available presents evidence in
conformity to the impact health insurance will have on Agriculture (Gillespie & Johnson, 2010;
Zen & Zimmer, 2008) and on Agricultural Inputs (Lui, 2016). The introduction of health insurance,

farm households no longer delay in buying agricultural inputs with response to a health shock.
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CHAPTER THREE

METHODOLOGY
2.13 Introduction
This chapter provides a detailed account of the methods used in the study, justification for the
chosen methods, the data type and sources, models and the econometric techniques employed to

analyze the data towards the achievement of the objective of the study.

2.14 Research Design and Empirical Strategy

This research is based on a cross-sectional data set of 5,883 farming households out of 16,772 total
households interviewed in the GLSS wave 6 conducted between October 2012 and October 2013
which includes household with Health Insurance and households without Health Insurance. The
Using a quantitative approach, the Ordinary Least Square (OLS) was first used to examine impacts.
Due to possible endogeneity (omitted variable problem and selection bias), Propensity Score
Matching and the Two-Stage Residual Inclusion model estimation are carried out to improve

causal interpretation of the results.

2.15  Model Specification

We estimate the impact of national health insurance scheme on agricultural investment by using
the OLS. However, as indicated in the earlier section NHIS was not randomized therefore, this
could raise an endogeneity problem via possible omitted variables problem and selection bias
where households of a certain characteristics opt for NHIS and as such any observed impact of
NHIS may not be due to the NHIS itself but this variable driving NHIS adoption. One way to
overcome this problem is to use the propensity score matching (see Dehejia & Wahba, 2002) and
a second possible approach is the two-stage residual inclusion (Terza et al., 2008). These two
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methods help to improve the causal interpretation of the impact of the National Health Insurance
Scheme on Land-related Investment in agriculture.
Estimation Model:

InLinvest; = [, + p1NHIS; + f,Mar; + f3Edu; + B4 InHHInc; + BsInHHEXp;

+ BgHHSize; + B,FSize; + fgMale; + foAge; + &; (D
Where InLinvest; denotes the amount of money spent on agricultural inputs (such as fertilizer,
herbicides, pesticides, insecticides, irrigation, purchase seedlings, hired technological inputs such
as hired tractors, ploughs etc), NHIS dummy which assumes a value of one (1) if more than half
of the household members are enrolled on NHIS and zero (0) if otherwise, Mar represents Marital
Status of the household head, Edu represents the educational level of the household head, Age
variable represents the age of the household head, InHHInc; denotes household Income,
InHHExp; denotes household expenditure, HHSize represents household size, FSizerepresents
farm size of the household and Male represents the gender of the household head. 3, is the

3t
1

intercept. Furthermore, the subscript “1” represents a household. The coefficient of the respective
parameters varies from S, to B and ¢; is the error term for each household in the model. For

definitions and measurement of all the variables used in Model (1) above, (see Table 3.1).
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Table 3. 1: Definitions and Measurement of Variables.

List of variables Definition and Measurement of Variables

Marital Status Marital Status of the Household Head (married =1; Single
:0)

Educational Level The educational Level of the Household Head (none=1;

basic=2; secondary=3; tertiary=4; other =5)

Household Income Total household Income (Continuous)

Household Size Household size (1-3 =1; 4-6=2; 7-9=3, >=10 ==
Farm Size Farm size of the household (continuous)

Age Age of household head in years

Male Gender of the household head (Male=1; Female=0
Household Expenditure Household Expenditure (continuous)

2.16 Detailed Description of Variables

The household is preferred in this study for assessing the impact of National Health Insurance
Scheme because decisions on how best to treat the ailment and how well to cope with the
consequences are built on the consultations within the households, cost of sickness are acquired
via guardians and also the sick, and the cost falls on the Household budget (Berman, Kendall &

Bhattacharyya, 1994; Sauerborn et al., 1995)

2.16.1 Dependent Variable for the impact of NHIS on Land-related Investment in
Agriculture.

Land-Related Investment in Agriculture is the dependent variable, to measure this variable the
survey asks: “Did you spend anything on any of the agricultural inputs in the past 12 months and

how much was spent in cash on the input during the past 12 months” This variable only includes
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inputs used on farm lands excluding animal rearing inputs. Here, the dependent variable is

continuous since it is measured in terms of expenditure.

2.16.2 Independent Variables

2.16.2.1 National Health Insurance Scheme

This is measured categorically whereby a value of 1 is assigned to insured households (more than

half of households are enrolled) and value of 0 to those that are not insured.

2.16.2.2 Marital Status

The marital status was presented to assess the impact of NHIS on Agriculture investment of the
married, and the unmarried. It is expected that, those that are married would have a better option
of getting treatment from a well-equipped health sector (Envuladu et al., 2013) thereby increasing
the income level. The study expects that married couples will invest more in agricultural inputs. A
value of 1 was allocated to those who are married and a value of 0 was allocated to heads that are

not married, Divorced, Separated or Widowed.

2.16.2.3 Age

The household head’s age is measured in years and it is a continuous variable. It considers only
the adult starting from the age of 15. Studies have shown that most older farmers do not have much
ability to carry out the physical ability than the youthful ones because of their strength. In a study
done by Dlova, Fraser, & Belete (2004), they suggested that most young farmers would want to

experiment on their farms and so would try adapting some mechanism which includes agriculture
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inputs. It is expected that as age increases, the investment level on Agricultural inputs would

decrease.

2.16.2.4 Male

FAO (1997) explains gender to be “the relations between men and women, both perceptual and
material” Gender in this study is expressed as a dummy where male is equal to 1 and female is
equal to 0. It is believed that a lot of male headed farmers engage themselves in harvesting of
crops, plowing, using farm machinery and many more and the female headed households only
involve themselves in farmhouse activities like maintaining the farm compound, feedstuffs, and
preparing and preserving of food. Studies have shown that in many geographical places there are
difference in relation to gender when getting access to agriculture input (Saito & Weidemann,
1990). Freeman & Richardson (2005) concluded that the female farmers stay without adequate
access to agricultural inputs even in Ghana.it is expected to have a positive sign for males and a

negative sign for females.

2.16.2.5 Educational Level

The variable is expressed in categories thus, farmers without any education have 1, farmers with
basic education have 2, farmers with secondary and vocational training have 3 then farmers with
tertiary qualification also have 4. Education is seen as one of the most important factor that impacts
subsistence farming for the development of agriculture. IFPRI1 (1995) stated that educated farmers
adapt new farming practices. Moock (1973) cited in Saito & Weidemann (1990) observed in his
study that farmers who were educated had higher yields due to increase in accurate agricultural

inputs. Mohsenian-Rad et al (2010) assumed that the aim for education is purposely to transfer
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accumulated wisdom and knowledge from one generation to the other they further added that
education often upgrades dynamic investment in advancement and the improvement of new
information. They additionally agree that education upgrades the capacity to infer, translate and
assess valuable data for horticultural creation. Expectation is that education should have a positive

relationship with land-related Investment in agriculture.

2.16.2.6 Household Size

Studies have shown that household size is very significant due to the free access to family labour,
the larger the size the more labourers for the farm. In this study the household size is measured in
categories. Household refers to “a person or a group of related or unrelated persons who live
together in the same dwelling and also share housekeeping and cooking arrangements and are
considered as one unit, who acknowledge an adult male or female as head”. Household with large
size are able to participate more in agriculture activities because it gives the chance to lessen its
expenditure for food (Dossa et al., 2011). Then again, it can be said that larger households are
exceptionally likely to take an interest in rural activities because of their expanded capacity to

supply work for the farm work.

2.16.2.7 Farm Size

The size of the farm is very fundamental in determining the amount of farm input it needs and also
determine which type of farming practices to adapt. Studies have shown that smaller farms mostly
use the maximum number of current farm inputs even though it is being claimed that, large farms
have better access to loans which can help purchase farm inputs to have higher yields however the

farmer is largely terrified to adopting new farming practices.
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2.16.2.8 Household Income

Most households take part in agriculture activities because of income that will be acquired. This
income can be acquired specifically from the sales of products from the farm and by implication
from the reduction of food expenditure. Subsequently, agriculture gives security net to the poor
people and to households seeking to enlarge their decreasing income (Hovorka et al., 2009). Most
investigations have reasoned that agriculture is overwhelmed by the poor trying to secure some

wellspring of income (Zezza & Tasciotti, 2010).

2.17 Impact Estimation Approaches

2.17.1 Propensity Score Matching (PSM)

It is very necessary for every individual in the country, in this case every farmer in Ghana to have
NHIS but randomly assigning individuals NHIS coverage status can not be possible. In order to
reduce selection bias, as indicated the propensity score matching estimation method is employed.
This method, gives the contrast between farmers in the naturally occuring treatment and control
groups based on their observed characteristics. Thus, the propensity score approach constructs a
control and a treatment group based on observable household characteristics. Variables captured
for estimating the pscores (likelihood of enrolment) are farm size, hosuehold size, the sex of the
household head, age of household head, household income, household expenditures, and marital
status of the household head. Khandker, Koolwal & Samad (2009) explained propensity score
matching to be based on a model of probability of participating in the intervention using the
“observed characteristics” to construst a statistical comparison group. Therefore this study uses a

PSM to construst the difference of investing in agriculture inputs if a household has a NHIS or
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not given same or likely similar household characteristics that probably can make a household

receive the service:

p(H) = Pr[(Ty) = |H;| = E[(T)|H]; p(H,) = F{z(H})} (2)

Where H; denotes a vector of pre-Treatment characteristics of the household i, T, indicates if the
household has NHIS or not it a binary variable T;= (1,0), E is the expectation operator, and F{. }

represents a logistic or normal cumulative distributive frequency.

Propensity score matching is a two-stage process. In the first (1) stage, a logit or probit estimation
model is used to generate the p-scores - the propensity of a household to enroll in NHIS based on
observables (Rosenbaum & Rubin, 1983). The approach uses a probit model to estimate the factors
that influence NHIS adoption predict the scores (Sianesi, 2004). The predicted score is then used
to examine the impact by examing households with similar p-scores but different enrollment
outcomes. Majority scholars have argued that the Average Treatment effect (ATE) is a very good
estimator which is used to measure the mean difference in outcomes across the two groups (control
and treatment group) (Heckman, 1996; Becker & Ichino, 2002; Khandker et al., 2009). Average
Treatment effect on treatment group (ATT) and the Average Treatment for the Untreated (ATU)
is mostly used in studies reviewed. The ATE captures the treatment effect for the whole sample;
ATT represents the treatment effects on participants in the intervention and ATU represents the
treatment effect on the non-participants. ATT has been highlighted to be the best parameter of

interest for the estimation of the propensity score (Becker & Ichino, 2002)

Given the p(H,;), the effects are examined as;

ATE = E[E{y[|(T) = 1, p(H))} — E{y,|(T;) = 0,p(H})}]

ATT = E[E{y;|(T)) = 1,p(HD)} — E{y,|(T}) = 0,p(HD}I(T}) = 1] 3)
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ATU = E[E{y; |(T;) = Lp(HD} = E{y; |(T;) = 0,p(HD}|(T; ) = 0]

Where y; is the counterfactual outcome of households with “NHIS “, y; is the counterfactual
outcome of households without “NHIS”, the counterfactual estimates denote what the investment

level in agricultural input would be if they did not have NHIS.

In the second stage, the control and treatment groups are matched together to find similarities using
their observed characteristics which are not affected by the intervention. A number of matching
methods have been recommended for such estimation such as Nearest-Neighbour Matching,
Radius Matching, Kernel Matching and Stratification Matching. Matching is usually employed to
eliminate over-biasness and evaluate the treatment effect. These methods are adopted for

robustness purposes.

217.1.1 Nearest-Neighbour Matching

This technique matches participants are matched to the closet non- participant with same observed
characteristics. This is carried out “with replacement” or “without replacement”. Matching with
replacement involves a “trade-off” between variance and bias which reduces the biasness and
increase the “average quality of matching”, this is normally used where the Propensity Score
Distribution is actually different in the control and treated group. A participant from the control
group can be matched to more than one person whiles without replacement, a participant can be
match only once. This type ensure that ordering is randomized and the estimates relies on the

order in which the observation will be matched (Smith & Todd, 2005).

54



2.17.1.2 Kernel Matching

The weighted average of all control variables is matched to every single treated unit, with weights
contrarily corresponding to the distance between the propensity scores of the control and treated
groups. Since all controls groups add up to the weight, lower variance is achieved. Smith & Todd
(2005) stated, “Kernel matching can be seen as a weighted regression of the counterfactual

outcome on an intercept with weights given by the kernel weights”.

The balancing and the conditional assumption must be satisfied to ensure the robustness check.
The balancing assumption suggest that conditional on the propensity score, each farm household
should have similar likelihood of enrolling in NHIS. Hence, the distribution H; is assumed to be

balanced when the balancing property is satisfied.

Also, the Conditional Independence Assumption (CIA) states that, the treatment variable (that is
enrolling in NHIS), and the outcome variable (land-related investment in agriculture) must be

uncorrelated pre-vector of observables, H; are controlled for.

Rosenbaum & Rubin (1985) suggested a standardized bias approach to certify the quality of
matches. This can be achieved by carrying out a “a comparison of condition before and after the

matching to verify if any changes have occurred after conditioning on the propensity score”.

Sianesi (2004) recommended another assessment of the quality of the matching by re-estimating
the p-score of the matched Enrolled farm households and matched non-enrolled farm households.
The covariates are balanced if the probability of the F-statistics is not significantly different from
zero whilst the pseudo-R? is fairly low after matching. If there are any unobserved characteristics
that influence both enrollment in NHIS and land-related investment in agriculture, a hidden bias

may occur. Rosenbaum (2002) proposes the use of bounding approach to assess the impact of
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“unmeasured variables on the selection process, since it might not possible to examine the degree

of selection bias with non-experimental data”.

2.17.2 Two-Stage Residual Inclusion Model Estimator
Hausman (1978) proposed the two-stage residual inclusion as an avenue for addressing
endogeneity in estimating the causal impact of a variable. First, under this approach the study runs
the regression for the determinants of NHIS coverage status on household characteristics. The
residual from the first stage is then included in the second stage of the residual inclusion model
“control Model” (2SRI) (Terza, Basu & Rathouz, 2008). In this case, any omitted variables which
is captured in the residual is controlled for in the second stage model thereby controlling for both
observables and unobservable (Breuer & Asiedu, 2017).
The First Stage Equation is:
NHIS; = o + fiMar; + B,Edu; + f3Age; + B InHHInc; + fsInHHExp;+f,HHSize;

+ B,FSize; + fgMale; + foSurveyyear;

+¢& (5)
The Second Stage Equation is
InLinvest; =xq+x, Mar; +, Edu; +3 Age; +x, InHHInc; +X5 InHHExp;+«s HHSize;

+«, FSize; +%g Male; + u; + & (6)

Where &, is the residuals predicted from the first stage and the definition for the other variables

are the same as the already defined ones in the land-related investment in agriculture model.
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2.18 Data Source

The Ghana Living Standards Survey is a household level survey conducted with a nationwide
sample of households so as to statistically be a representative of all of Ghana. The data used for
the empirical analysis is from the sixth wave of the Ghana Living Standard Surveys: GLSS 6
(2012/13). The GLSS 6 centers on the main socio-economic unit and provides meaning to the
living conditions in Ghana. The study considers the health section of the wave and focuses on the
insurance section where questions like if the household member has registered or is covered with
health insurance scheme, if the household member is still registered or covered under the scheme,
and if the household is no longer under scheme. Also, which type of health insurance the household
use, either National/District Health Insurance (NHIS), or Private Health Insurance, or both.
According to wave 6 of the GLSS, 67.6 percent of the population have registered with NHIS. The
study, also consider the agricultural sector and focuses on the agricultural cost and expenses
section where information like amount spent for crop cost, organic and inorganic fertilizer and
other inputs were provided and also the amount spent in kind were also provided. The analysis is
restricted to these sections of the Sixth wave of GLSS. The sample size for this study is 5,883
household which consist of farm households (involved in cultivation of crops) who are insured or
not insured. This research considers GLSS 6 because it gives information on households with
Health Insurance that have benefited from the scheme and households without Health Insurance

as compared to GLSS 5, since NHIS in Ghana started in 2004.

2.19  Summary

This chapter tends to focus on the data and methodology for this study. The chapter emphasized

on the empirical model and procedures for estimation and description of the variables implemented
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for the study. This study uses the ordinary Least Square which give the partial correlation between
NHIS and Land- related Investment in Agriculture for estimation. Due to endogeneity problem,
Propensity score matching and the two-stage residual method is used in estimating the impact of
NHIS on Agricultural Inputs Used and on Hired Labour. Data for empirical analysis is obtained

from Ghana Living standard survey wave 6 which was conducted in 2012/2013.
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CHAPTER FOUR

ANALYSIS AND DISCUSSION

4.1 Introduction

The chapter presents and discusses the results of the econometric estimation of this study including
the descriptive statistics, analysis and discusses findings of the study based on scientific methods
and procedures adopted. The chapter seeks to find answers to the research questions listed in
chapter one by presenting empirical findings and thorough discussions in the form of tables to
show the estimated impact for the impact of National Health Insurance Scheme on land investment

by smallholder farmers. Results for all research questions are found in this chapter.

4.2 Descriptive Statistics

The section provides descriptive statistics on the demographic characteristics of the farm
household sampled as well as the pre-treatment variables used in evaluating the impact of NHIS
on Land-related investment in Agriculture. According to GLSS 6, 16,772 households were selected
for the survey and 72,372 individuals were interviewed across these selected households, however
this study focuses on 5,883 farming households and examines characteristics of those with and

without health Insurance.
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Table 4. 1: Farm Household NHIS Coverage by Gender

Sex of NHIS No NHIS Total

FH. Head Count Count Count %
Male 2,567 1,666 4,233 71.95
Female 1,204 446 1,650 28.05
Total 3,771 2,112 5,883 100

Note: FH means farming Household. Source: Author’s Estimations from GLSS 6 data where % means percentage of
the farm household

From Table 4.1, out of the 5,883, 64.1 percent are enrolled in the NHIS whereas 35. 9 percent are
not under NHIS coverage. In term of household headship, 72 percent (4,233 farm households) of
farm households are headed by males whereas 28.05(1650 farm households) are headed by
females. In terms of NHIS coverage at the household level, 73 percent (1,204) of female headed
household are enrolled on NHIS whereas 61 percent of the male headed households have enrolled

on NHIS.

Table 4.2 compares differences between the enrolled and those not enrolled. N represents the total

number of observations recorded per variables. Std.Dev represents the standard deviations Also,

the Minimum (Min) and Maximum (Max) observations are also indicated.
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Table 4. 2: Descriptive Statistics on the Enrolled and Non-enrolled Farm Household

Variable Names Pooled With Without Difference t-value
NHIS NHIS s in Mean
Mean Mean Min Max Mean
Treatment Variable
NHIS  Yes=1, No=0
Outcome Variables
Land-related Investment 494.78 560.692  375.299 1.2 15720 185.39*%** 5195
in Agriculture
Independent Variables
Age 46.245 48.441 42.325 15 98 6.116*** -14.23
Gender 0.720 0.681 0.789 0 1 0.108***  8.912
Educational Level 1.328 1.328 1.215 0 4 0.175***  -6.110
Marital Status 0.673 0.665 0.688 0 1 -0.023** 1.815
Farm Size 5.011 5.782 3.441 0.045 1497.37 2.341 -1.382
Household Income 7546.2 7789.27 7112.43 -98320.6 788349 676.84 -1.072
Household Expenditure 25282  26933.15 22333.87 563.34 440268  4599.6*** -6.957
Household Size 1.789 1.790 1.786 1 4 0.0043 -0.185

*** n<0.01, ** p<0.05, * p<0.1  Note: Difference in Mean= Mean (1)- Mean (0) , Min and Max is for the pooled
data. Source: Authors Own Compilation using stata 15

The descriptive statistics above shows that there are differences between Farm Households with

NHIS and those without NHIS based on their observable characteristics. The first column presents

the descriptive statistics for the entire sample whereas the second and third column presents the

statistics of farm households with NHIS and without NHIS respectively. The fourth and fifth

column presents the minimum and Maximum, also the sixth and seventh reveals the difference in

mean and the t-test which shows the significance of the predictor between enrolled and non-

enrolled households.

Estimates from Table 4.2 shows that Farm Households that have NHIS are slightly older

than those without NHIS as indicated earlier, there are male headed households than female
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household heads however, there are slightly more males without NHIS than males with NHIS.
Farm households that have NHIS are slightly more educated than those without NHIS. There is no
significant difference in farm size amongst farm households with NHIS and those without. There
are also no significant differences in household income between households that are enrolled and
those who are not. Despite similar income, farm households with NHIS tend to spend (household
expenditure) than those without NHIS therefore any observed differences in enrollment cannot be
attributed to income. On the average, farm households without NHIS are slightly more married s
than farm households with NHIS. Lastly, on the average farm households with NHIS tend to have

higher farm investments than households without NHIS.

4.3 Impact Estimation

As indicated earlier, ordinary least square is carried out to examine the impact of NHIS on Land-
related investment. However, the linear model is an initial step in the empirical analysis which
helps to evaluate the partial correlation between NHIS and the other variables indicated in the
model. Table 4.3. shows the estimation results of the OLS. The table reports the result which shows
that NHIS has an impact on Land-related Investment in agriculture. From the results presented
below, it is observed that there is a positive effect of NHIS on Land-related Investment in
agriculture. The coefficient on NHIS is positive and significant at 1 percent, which means that
households with NHIS tend to invest more on Land-related investment in agriculture than those
without NHIS. The coefficient suggests that households with NHIS invest about 32.3 percent more
on Land-related Investment in agriculture. This implies that, the farming households have replaced
income that will be used on catastrophic health care expenses on investing in agricultural inputs

by 32.3 percent. The coefficient of Age is negative and has a significant impact on Land-related
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investment at 1 percent significance level which suggest that younger household heads with NHIS
invest more on Agricultural inputs than older household. Also, we observe that male headed
households invest more than female headed households at a 1 percent significance level. Male
headed households invest about 39 percent more on agriculture inputs as well as Married farm
household heads invest more in agricultural input at a 5 percent significance level. As farming

households increase their farm size, about 72 percent is invested on agricultural inputs.

The results further present that as the household size increases, investment in agriculture
input also increases, this can be attributed to the fact, the more hands one has on the farm land the
more productive the farm will be and the higher income could be channeled to buying more
agricultural inputs Nevertheless, the coefficient for educational level of the farm household head
is negative and insignificant. Finally, it is observed that, as income increases more (15.5 percent)
is invested in Agricultural input, also an increase in household expenditure makes the household
invest more (44.6 percent) in agricultural Investment and is significant at 1 percent significance

level.
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Table 4. 3: Ordinary Least Square Estimates of the Impact of NHIS on Land-related investment in
agriculture.

Dependent variable: Land-related Investment in Agriculture (InLinvest)

Variables Coefficient S.E P>|t|
NHIS 0.324*** 0.064 0.000
Age -0.004** 0.0019 0.050
Male 0.402%** 0.097 0.000
Farm Size 0.007** 0.004 0.044
Household Size 0.125*** 0.035 0.000
Marital Status 0.149* 0.090 0.098
Educational Level -0.039 0.026 0.137
Household Income 0.155*** 0.027 0.000
Household Expenditure  0.446*** 0.049 0.000
Constant -0.925** 0.412 0.024
R-Squared 0.2242

Prob> F 0.000

*** n<0.01, ** p<0.05, * p<0.1 Source: Authors Estimation using Stata 15

Note that, these estimates are simple OLS estimates which do not control for possible endogeneity.
NHIS coverage is non-random, therefore the causal interpretation should be done cautiously.
Specifically, the problem of selection bias or income could be related to adoption or there may be
unobservable that could affect the adoption thus OLS estimation may be bias. As a robustness

check for the OLS estimates we move on to examine impact of NHIS using the matching estimates.

4.4 Estimates from Propensity Score Method
The propensity score seeks to balance the observed characteristics of pretreatment across the
treated (households with NHIS) and control group (households without NHIS). This analysis

adopts the psmatch and Average treatment effects approaches such as the Nearest Neighbor
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matching, Kernel Matching, stratification Matching by Becker & Ichino (2002) and Leuven &
Sianesi (2003) to compare the investment level of farming households that are registered under the
scheme (Treated Group) with those that are not (Control group) on Land-Related Investment. Due
to the underlying principles and conditions of PSM as stated by Hechman, Lalonde& Smith (1991);
Augurzky & Schmidt (2001); Lechner (2001) and Bryson, Dorsett & Purdon (2002). The probit
treatment model is adopted to estimate the probability of a farm households adopting NHIS. Table
4.4 presents the estimates from the probit model and marginal effects which captures the predictors
that influence farming household’s decision to enroll in NHIS

Table 4.4 shows the significant variables that influence the decision to get insured with
NHIS. The significant factors identified to influence farm household’s enrolment on NHIS are age,
gender, educational level, marital status of the household head, and household expenditure.
Indicating that, as the farming household head advance in age there is the likelihood to enroll on
NHIS by 0.4 percentage point which confirms Bhat & Jain (2006) and Mwaura (2012) findings
which suggest that advanced age increases the likelihood of enrollment in health insurance. Income
is not a significant driver of farm household’s NHIS enrolment decisions. Thus, interventions can
easily be targeted based on demographics to address enrollment challenges among farm
households. Specifically, we observe that male headed farm households are less likely to adopt
NHIS by 16.3 percent which confirms Mensah et al (2010) results. Educational Level is consistent
with findings from Besley et al. (1999) and Mensah et al (2010) who also found that highly
educated households are more likely to enroll in NHIS. Also, we find that farm household that

spend more, have a high probability of adopting NHIS.
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Table 4. 4: Results of Probit Treatment Model from Propensity Score

Dependent Variable: National Health Insurance Scheme (NHIS)

Variable Coefficient Std. Err P>(t) Margin P>(z2)
Age 0.013*** 0.002 0.000 0.0048 0.000
Gender -0.458*** 0.963 0.000 -0.163 0.000
Educational Level 0.130*** 0.029 0.000 0.046 0.000
Marital Status 0.0012 0.915 0.989 0.0005 0.989
Farm Size 0.010* 0.006 0.077 0.004 0.075
Household Income 0.00002 0.026 0.999 0.000008  0.999
Household Size -0.035 0.036 0.340 -0.012 0.340
Household Expenditure 0.201*** 0.049 0.000 0.0714 0.000
Constant -1.915*** 0.407 0.000

Log Likelihood -1220.6524

P>chi2 0.0000

Pseudo R2 0.0583

*** p<0.01, ** p<0.05, * p<0. Source: Author’s Compilation using Stata 15.0

With the probit treatment model results shown in Table 4.4 above, the propensity score is evaluated
for households that invest in agricultural inputs. The common support option in propensity score
is bounded within 0.293 to 1 for households that have enrolled and households that have not
enrolled. The Graph “Distribution of the propensity score” after matching shows that the
estimation of the p-score balance the insured and the non-insured group occupy. This result shows

a good match between the insured and not insured across all rages of the p-score distributions.
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Figure 3: Distribution of Propensity Score for the Matched Samples

Table 4. 5: Indices of the Matching Quality

Variable Pseudo R? Pseudo R?>  Mean bias Mean bias Bias reduced

(Unmatched) (Matched) (Unmatched) (Matched) (%)

Land-related 0.054 0.004 18.0 2.0 51.6

Investment  (0.000) (0.274)

P-values in parenthesis

Table 4.5 above shows the indices of the quality of the matching process. Here, reduction in the
mean absolute standardized bias between the unmatched and matched samples is used to determine
the balancing powers of estimation. From table 4.5, the mean bias before and after matching is
18.0 and 2.0 respectively, shown in columns four and five. It is observed that after matching, the

mean bias in the covariates is below 20 percent level of bias reduction suggested by Rosenbaum
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& Rubin (1985). Hence the covariates are significantly balanced by using the propensity score

matching algorithms.

The before and after Pseudo R? is shown in the second and third column with their respective p-
values in parenthesis. The study observes that, Pseudo R? s fairly low and the diagnostic statistics
is not significantly different from zero, after matching. This suggest that there is no significant
difference between farm households enrolled in NHIS and farm households not enrolled (Pseudo
R? before and after matching 0.054 and 0.004 respectively). The p-value reduced from a highly
significant level of 0.000 before matching to an insignificant level of 0.174 after matching. Hence,
there is no systematic variance in the distribution of covariates between farm household enrolled
in NHIS or not enrolled. This implies that the outcome variable from the matching process is
suitable in balancing the covariates between the farm households enrolled and farm households

not enrolled (Sianesi, 2004).

4.4.1 Treatment Effect

To examine how NHIS impacts land-Related investment in agriculture under the propensity score
estimation approach, the average treatment effect is estimated which is shown in Table 4.6 and 4.7
below. Using nearest-neighbour matching which eliminates most of the bias between the treated
and the control groups, the result from table 4.6 show that farm households with NHIS invests
about GHC 242.93 in agricultural investment whilst farm households without NHIS invest about
GHC 171.45. This implies that, farm households with NHIS invest roughly GHC 71.48 than farm

households without NHIS. This is 42 percent increase over controlled group value. The impact is
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significant at a 1 percent significance level. Comparing it to the OLS estimation result which

reveal that ‘farming households with NHIS enrollment invest 32 percent in agricultural inputs.

Table 4. 6: Effect of NHIS on Land-related Investment in Agriculture Input. (Nearest Neighbour
Matching)

Variable Sample Treated Control Difference Std Error T-stats
Land-related Unmatched 5.540 5.144 0.396 0.069 5.75
Investment ~ ATT 5.493 5.144 0.348 0.078 4.46

Source: Author’s Estimation using stata 15

Using the Kernel Matching, the results from table 4.7 confirms that there is a positive significant
effect of NHIS enrollment on agricultural inputs and significant at a 1 percent significance level.
Thus, under the Kernel estimator, the results suggest that farm households with NHIS invest by

GH(68.08 more than farm households without NHIS (roughly 37 percent more).

Table 4. 7:Treatment Effect of NHIS on Land-related Investment in Agriculture Input (Kernel
Matching).

Variable Sample Treated Control Difference Std Error T-stats
Land-related Unmatched 5.540 5.144 0.396 0.069 5.75
Investment ~ ATT 5.526 5.210 0.316 0.076 4.16

Source: Author’s Estimation using stata 15
4.4.2 Impact of NHIS on Hired Labour
To examine how NHIS impacts hired labour under the propensity score estimation approach, the

average treatment effect is estimated which is shown in Table 4.8 below. Using nearest-neighbour

Ilnx is 5.526 and therefore x equals 242.93. Note than Logx/m equals Logx — Logm and not x-m.

69



matching, the result from table 4.8 show that farm housecholds with NHIS invests about GHC
200.60 in hired labour whilst farm households without NHIS invest about GHC 146.57. This
implies that, farm households with NHIS invest roughly GHC 54.02 than farm households without
NHIS. This is 37 percent increase over controlled group value. The impact is significant at a 5

percent significance level.

Table 4. 8: Effect of NHIS on Hired Labour (Nearest Neighbour Matching)

Variable Sample Treated Control Difference Std Error T-stats
Hired Unmatched 5.320 5.036 0.284 0.084 3.39
Labour ATT 5.301 4.986 0.314 0.146 2.15

Source: Author’s Estimation using stata 15

Using the Kernel Matching, the results from table 4.9 confirms that there is a positive significant
effect of NHIS enrollment on hired labour and significant at a 5 percent significance level. Thus,
under the Kernel estimator, the results suggest that farm households with NHIS invest by

GH(46.69 more than farm households without NHIS (roughly 30 percent more).

Table 4. 9: Effect of NHIS on Hired Labour (kernel matching)

Variable Sample Treated Control Difference Std Error T-stats
Hired Unmatched 5.320 5.036 0.284 0.084 3.39
Labour ATT 5.301 5.036 0.265 0.089 2.98

Source: Author’s Estimation
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Most scholars have considered how health shocks impacts agricultural productivity, and have
found that health shocks have positive significant effect on agricultural productivity thus, if a
farmer is indisposed it reduces their investment level on their farm due to health cost (Osei-Akoto
et al., 2013). Therefore, the study here shows that health insurance is an essential tool to help

farmers improve on their health as well as increase their investment level.

4.5 Additional Robustness Checks -Two Stage Residual Inclusion
The propensity score matching estimation method has demonstrated the shows the causal effect of
NHIS on land-related agricultural investment that enhances the OLS estimates by controlling for
observables that impacts NHIS enrollment. As indicated, as a robustness check we estimate and
present the two-stage residual inclusion model which controls for all possible omitted variables
and therefore improves causal interpretation and inference. We estimate a first stage regression as
indicated earlier, and then include the residuals of the first stage regress+ion in the second stage
impact model, with the intention that if there are any unobservable characteristics that could bias
the estimate of NHIS that is controlled for in the second stage model (Terza, Basu & Rathouz,
2008).

Table 4.10 presents both the first and second stage results for the residual inclusion model,
the results from the two- stage residual inclusion model shows that, consistent with the OLS and
propensity score estimates, household’s with NHIS tend to invest more in land inputs than those

without NHIS and this effect is significant at the 1 percent significance level.
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Table 4. 10:

Effect of NHIS on Agricultural Inputs (two-stage residual inclusion)

First Stage Second Stage
NHIS 6.796***
(2.145)
Age 0.005*** -0.034***
(0.0006) (0.0103)
Gender -0.143*** 1.343***
(0.032) (0.326)
Farm Size 0.00018 0.0061***
(0.0003) (0.0015)
Household Size -0.0082 0.174***
(0.0124) (0.0387)
Marital Status -0.00015 0.139
(0.0312) (0.0919)
Education 0.043*** -0.313***
(0.0096) (0.09457)
Household Income 0.00132 0.144%***
(0.0091) (0.0263)
Household Expenditure 0.071*** -0.0034
(0.0167) (0.1570)
Residual -6.475%**
(2.1461)
Constant -65.303 0.191
(48.4933) (0.5450)
R-squared 0.0690 0.2282

Standard errors in parentheses*** p<0.01, ** p<0.05, * p<0.1 Source: Authors estimation using stata 15

Employing the two-stage residual inclusion model to examine the impact of NHIS on Hired labour,
the results from Table 4.11 below shows that NHIS has a positive and significant impact on Hired
Labour, which indicates that’s household are able to hire more because they are insured with NHIS
and can use their expenses spent on Health to invest more on Labour. Also, majority of male
headed household invest more on hired labour than Female household heads. In addition, the
bigger or larger the farm, the more labour hired, and as Household increase their income and their
expenditure, more of labour is also hired. The Unobservable variables that was accumulated in the

residuals causes the household to invest less in Hired Labour.
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Table 4. 11: Two- stage residual Inclusion Estimation of Impact of NHIS on Hired Labour

Variables First Stage Hired Labour
NHIS 0.343***
(0.1214)
Age 0.0047*** -0.0042**
(0.0006) (0.0022)
Gender -0.143*** 0.431***
(0.03167) (0.1065)
Farm Size 0.00018 0.029***
(0.0003) (0.0045)
Household Size -0.0082 0.056
(0.0124) (0.0520)
Marital Status -0.00015 0.114
(0.0312) (0.0951)
Educational Level 0.043*** -0.084**
(0.0096) (0.0355)
Household Income 0.0013 0.167***
(0.0091) (0.033)
Household Expenditure 0.071*** 0.428***
(0.0167) (0.061)
Residuals -0.064
(0.499)
Constant -65.303 -0.715
(48.493) (0.499)
R-squared 0.0690 0.2354

Standard errors in parentheses*** p<0.01, ** p<0.05, * p<0.1Source: Authors Own Compilation using stata 15

4.6 Summary

This chapter answers the research question asked in chapter one. It provides empirical analyses of
the impact evaluation of Ghana’s National Health Insurance Scheme on Land-related Investment
in Agriculture using the Ghana Living Standard Survey wave 6 (2012/2013).

Applying the OLS, it was found that it only explained the correlation between NHIS and Land-
related Investment in Agriculture. Therefore, the Propensity Score Matching procedure was
employed, the probit treatment model was used to estimate the determinant of NHIS adoption and

also predict the scores, the results showed that consistent with the OLS estimates farm household
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enrolled in NHIS significantly invest in their lands compared to households that are not enrolled.
Also, at 5 percent significance level, farm households with NHIS invest more on Hired Labour.

These results are similar across all estimation approaches adopted.
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CHAPTER FIVE

CONCLUSION AND RECOMMENDATIONS

5.1 Introduction

This chapter summarizes the major results of this study and presents the conclusions. Some

recommendations have been suggested due to the key findings.

5.2 Summary of Findings
Generally, the study sought to examine the impact of National Health Insurance Scheme on land-
related investment in agriculture. Furthermore, the study examined the determinants of NHIS
amongst small holder farmers, the impact of National Health Insurance Scheme on agricultural
inputs used in Ghana and also assessed the impact of NHIS on Hired Labour. Health Insurance has
been introduced to reduce the potential financial burden on households in the event of sickness
and also help households to have routine medical checks when necessary. Agriculture in Africa is
well known to be labour intensive and as such health shocks or bad state of health can negatively

impact productivity as well as reduce land investments.

Using the Ghana Living Standard Survey (GLSS) wave 6, this study examines the impact
of national health insurance coverage on farm investment and hired labour. A number of estimation
approaches including propensity score matching and the two-stage residual inclusion estimators
were adopted to examine the causal impact of NHIS on farmers in Ghana. They key determinants
of NHIS enrollment among farm households are age, gender, educational level, farm size and
household expenditure. Specifically, age has a positive effect on farm household enrolment in

NHIS, meaning older farm household heads tend to enroll in NHIS than younger ones. For gender,
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female headed households enroll more than the male headed household. For farm size, farm
households increase health insurance enrollment as farm size increases. It was observed that, farm

households increase enrollment in NHIS as they spend more.

According to GLSS wave 6, there are 5,883 farming households. The Ordinary Least
Square was employed to analyze the impact of NHIS on Land-related Investment in Agriculture.
The findings show that, NHIS has a positive impact on Land-related investment in Agriculture.
The characteristics of the household head indicated that, it is a significant predictor to help in the
decision of investing on their farm lands. The results showed that as the farm household head
advance in age, he or she invest less in agricultural inputs and male headed households are able to
invest more in agricultural inputs than female headed households. The results further disclosed
that the household characteristics such as household size, household income, household

expenditure, farm size increases the investment level in agricultural inputs.

Due to the endogeneity problems and to check for robustness, the propensity score matching
and the Two-stage Residual Inclusion estimation method is employed. With Propensity Score
Matching, the probit treatment model is used to find the likelihood of farm households adopting
NHIS based on the observed characteristics. The result from the probit model reveals that, Age,
Gender, Marital Status, Educational Level of the farm household Head and the household
expenditure have positive and statistically significant relationship that influences their decision to
enroll in NHIS. All variables were balanced. The treatment effect of NHIS on agricultural inputs
used showed that farming households enrolled on NHIS invest more on agricultural inputs and it
is significant at the 1 percent significance level using the Nearest and Kernel Matching Algorithms.

They invest about 37 percent to 42 percent in agricultural inputs. The treatment effect on Hired
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Labour reveal that households with Health Insurance invests about 30 percent to 37 percent in

hired labour with Nearest Neighbour Matching and Kernel Matching showing a significant impact.

With the Two-stage Residual Inclusion, results reveal that households with NHIS invest more
in agricultural inputs and hired labour. Results show that households with Health Insurance invest
more on hired labour which implies that with NHIS they can now hire more labour since the

scheme has helped reduce their expenditure on health care.

5.3 Conclusions

National health Insurance Scheme has been in existence for more than a decade. The scheme has
had significant impacts on insured individuals by reducing the financial burdens on health care
services. Therefore, the study examines the impact on NHIS on Land-related investment in
agriculture. Applying the Propensity Score Matching and the Two-stage Residual Inclusion
techniques, the study discovered that NHIS has a positive impact on Land-related investment in
agriculture which agrees with the findings of Lui (2016). Regarding hired labour, NHIS has a
positive impact at the 5 percent significance level from Propensity Score Matching and 1 percent

from the Two-stage Residual Inclusion estimation techniques.

The findings suggest that, NHIS contributes greatly to the economic welfare of smallholder
farmers. Farm households with NHIS can channel their income for health expenses on agricultural
inputs and would help promote agricultural productivity and hence increase GDP and export

revenue.

77



5.4 Policy Recommendations

Some recommendations are made towards policy, practice and future research based on the major

findings:

1.

2.

The government and the National Health Insurance Authority should make education on
NHIS accessible to farm households. This will ensure that farmers understand the need to
enroll on NHIS. Also, through sensitization programs, farm households can be motivated
to register and if more education is done the impact of health insurance would be greater

on agricultural inputs and would increase the share of GDP from agriculture.

Also, the government and monetary authorities should implement sound macroeconomic
policies and can consider demographic factors as drivers, thus, farmers can register and
stay on the scheme. The government must increase health infrastructure across the country
especially the rural areas to promote improved health care service delivery to farm

households enrolled on NHIS.

The agricultural sector launched the Ghana Agricultural Insurance Pool in 2011. The
government can make policies that will improve agricultural insurance in this country. This
can also improve farmers’ investment level in agricultural input and will hence increase

agricultural productivity and GDP.
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Appendix

Appendix 1

OLS Estimation of The Impact of NHIS on Hired Labour.

Dependent variable: Hired Labour (HLabour)

Variables Coefficient S.E P>t|
NHIS 0.295*** 0.080 0.000
Age -0.004* 0.0021 0.083
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Male 0.390*** 0.108 0.000
Farm Size 0.029*** 0.005 0.000
Household Size 0.056 0.052 0.282
Marital Status 0.111 0.095 0.242
Educational Level -0.081** 0.035 0.021
Household Income 0.166*** 0.033 0.000
Household Expenditure 0.432*** 0.061 0.000
Constant -0.734 0.497 0.140
R-Squared 0.2352

Prob> F 0.000

o p<0.0:|_7 *k p<0_057 * p<0_1

Source: Authors Estimation using Stata 15

Appendix 2. Treatment Effect of NHIS on Some Agricultural Inputs (using psmatch)

Treatment effect of NHIS on Fertilizer

Variable Sample Treated Control Difference Std Error T-stats
Fertilizer Unmatched 5.315 4.998 0.317 0.086 3.67
ATT 5.299 4.953 0.347 0.143 2.43

Source: Author’s Estimation using stata 15
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Treatment Effect of NHIS on Irrigation

Variable Sample Treated Control Difference Std Error T-stats
Irrigation Unmatched 5.27 5.098 0.172 0.0847 2.03
ATT 5.266 5.124 0.141 0.150 0.94
Source: Author’s Estimation using stata 15
Treatment Effect of NHIS on Chemicals Used (herbicides, pesticides, insecticides)
Variable Sample Treated Control Difference Std Error T-stats
Chemicals Unmatched 5.184 4977 0.207 0.056 3.72
Used ATT 5.180 4.999 0.181 0.110 1.64
Source: Author’s Estimation using stata 15
Treatment effect of NHIS on Purchased Seedlings
Variable Sample Treated Control Difference Std Error T-stats
Purchased Unmatched 5.331 5.067 0.264 0.085 3.10
Seedlings ATT 5.37 5.175 0.142 0.142 1.00

Source: Author’s Estimation using stata 15
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