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AP E S

1.1. Background of the stu -

Tobacco and alcohol, often referred to as ‘temptation goods’', are important causes of morbidity
and mortality worldwide. For example, the epidemiological transition from communicable to non-
communicable diseases in many low- and middle-income countries is largely a consequence of the
consumption of these goods (Bloom ef al., 2012; Jumrani and Birthal, 2017; He ef al., 2018).
Tobacco use and alcohol consumption kill more than 10 million people each year, over 7 million
from tobacco use (WHO, 2019) and over 3.3 million from alcohol abuse (WHO, 20°

Developing countries have higher prevalence rates of consumption of these goods, accounting for
nearly 80% of the world’s smokers (WHO, 2019). Alcohol per capita consumption in Africa (6.3
litres per day) is slightly below the world average of 6.4 litres per day; however, the per ¢i ita
alcohol consumption in Namibia (9.8 litres per day) is far above the world average (WHO, 2018).
Thus, most of the future burden from the consumption of these goods will occur in countries that
lack the financial resources to provide better health and nutrition for tt  r population (Jumrani and

Birthal, 2017).

In addition to the health risks associated with tobacco and alcohol consumption are the substantial
economic costs to individual users, their households and the society at large. Evic 1ce st ts
that tobacco use imposes an enormous economic burden on individuals and households and is
costing world economies over US$1 trillion annually in health care expenditure and productivity
losses (Goodchild er al., 2018). Alcohol abuse is associated with about two hunc d different

disease conditions and injuries (Rehm and Shield 2014). This imposes serious social and economic

' Banerjee and Mullainathan (2010) term tobacco and alcohol as “temptation goods’ because their cons  ption
generates positive utility for an individual in the present moment but gen'  es disutility in the future.
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consequences to both individual consumers and the overall economy (Anderson and B: nberg,
2006; Sack et al., 2013). Tobacco and alcohol are addictive and can potentially burn a hole in
household budgets. The nexuses between these temptation goods, nutrition, human capital
investments and poverty suggests that expenditure on these goods constitutes a s*~ificant part of
household budgets, reducing spending on basic commodities such as food, health, education,
housing, transport and energy, among others (Efroymson ef al., “701; John, 2008; San and
Chaloupka, 2016; Do ef al., 2015). This is referred to as the crowding-out effect, which may
worsen the level of poverty and general well-being of households (Nonnmaker and Sur, 2007; Pu

et al., 2008; John er al., 2011; Chelwa and van Walbeek, 2014).

Tobacco and alcohol expenditure are found to crowd out household ex; diture on food and non-
food commodit i, with greater effects amor  poor households (Wang, ef al., 2006; Pu et al., 2008;
John, ef al., 2011; Chelwa van Walbeek, 2014). However, previous literature on the crowding-out
effect of these temptation goods primarily focused on the effects of tobacco expenditu  (Max ef
al., 2004; Liu et al., 2006; John, 2008; San and Chaloupka, 2016; Jumrani and Birthal, 2017), with
limited evidence on the role of alcohol expenditure (Pu et al., 2008; Jumrani and Bi « 2017,
Nyagwachi e/ al., 2020). This evidence is scarce in many developing countries, particularly
African countries, where the lack of data has hampered research in this area. This study seeks to
examine the crowding-out effects of tobacco and alcohol expenditure on 10ld resource
allocation in Namibia. The study contributes to existing literature in three ways. First, it is one of
the first studies to quantify the effects of tobacco use and alcohol abuse on household resource
allocation in Namibia. Second, it evaluates the joint ef = :ts of tol  co and alcohol consun tion

across households in different income and social groups. Third, the estimation strategy controls



for endogeneity and the possible preference heterogeneity between consumers and no1  onsumers

of these goods.

To re-iterate, several studies have investigated the crowding-out eftects of tol  co use and alcohol
abuse, with the majority of these studies focusing on the effects of tobacco use. The pioneering
work of Efroymson e al,, (2001) highlighted the potential trade-off between tobacco expenditure
and expenditure on food and other basic needs. Though descriptive in nature, the study found that
on average, male smokers spend more than twice on cigarettes than they do on basic commodities.
The study ignored the important observable household ¢! 1cteristics d possit  endc  ieity in
household expenditure allocation decisions. Studies by Busch et al., (2004) and Wang et al.. (2006)
accounted for household demographic factors but failed to control for potential endogeneity within
the demand system. However, more recent studies have increasii 'y employed more robust
methods to investigate the crowding-out effects of tobacco and/or alcohol spending on o r
household expenditures (Pu ef al., 2008; John ef al., 2011; Jumrani and Birthal, 2017; Husain e/
al., 2018; Chelwa and Koch, 2019). Findings from these studies consistently suggest that t¢ 1cco
and alcohol crowd-out household spending on basic commodities, with greater impact ¢ served

amor poor and vulnerable households.

As mentioned earlier, the majority of studies have foct 1 ontheef :ts of tol th vy
limited evidence on the role of alcohol abuse and no evidence on the combined effects of  th
goods. While there is growing literature on the economic burden of tobacco and alcohol
consumption in many African countries, there is a dearth of sufficient empirical evidence to show
how their consumption crowds out the consumption of other goods. Few studies have examined
the crowding-out effects of tobacco expenditure in Africa (Koch and Tshiswaka-Kashalala, 2008;

Chelwa and van Walbeek, 2014; Chelwa and Koch, 2019; Nyagv hi et al., 2020). The current



study isamo the first few studies to quantify the joint effects of tobacco and alcohol expenditure
on household resource allocation on the continent. Such evidence is important for more effective
public policies, not only to the Namibian government, but also to countries with similar preference

heterogeneity in consumption.
The institutional context

Namibia is a higher middle-income country with roughly 17.4% of its population living below the
official poverty line, US$1.90 per day in 2015 (World Bank, 2019). It is one of the most ur |ual
countries in the world, with an income distribution of 0.572 in 2016 (National Planning
Commission, 2018). According to the Namibia Demographic and Health Survey (NDHS) 2013,
the prevalence of smoking and alcohol use was higher among adult (15 to 49 years old) men than
women . For example, 14% of men consumed alcohol on 5 or more days as compared with 8% of
women. Similarly, smoking prevalence among men was 19% as compared with 5% of women.
Recent evidence estimates smoking prevalence in Namibia at 18.6% (WHO, 2017),a :cline from
21.6% in 2015. However, smoking prevalence is expected to increase to 26.9% by 2™ if tobacco
control efforts are not intensified (WHO, 2015). The per capita alcohol consumption in 2016 was
estimated at around 9.8 litres per day, which is higher among adult males (17.3 litres per day) than
among adult women (2.9 litres per day). The per capita alcohol consumption is expected to declit

to 8.5 litres per day by 2025, with the decline attributed to a number of policy interventions
implemented within the country (WHO, 2018). However, this is worrisome as it is still far above

the current African and world averages of 6.3 litres per day and 6.4 litres per day respectively.

Like in other parts of the world, consumption of these two goods is a major public health problem
as the country is already witnessing an increase in tobacco and alcohol related deaths. In 2017,

alcohol and tobacco use were among the top ten risk factors responsible for deaths and disabilities
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in Namibia, with alcohol use in third place and tobacco use in eighth place. According to the
Institute for Health Metrics and Evaluation (IHME), diseases associated with tobacco and alcohol
use, including ischemic heart disease, chronic obstructive pulmonary disease, stroke and diabetes.
were among the top ten causes of death in Namibia in 2017. In terms of socioeconomic distribution,
tobacco and alcohol consumption is disproportionately higher among the rich than among the poor
(Chishaer al., 2019; NDHS, 2013). These findings are not consistent with most of what is reported
in the literature; tobacco and alcohol consumption are usually more prevalent among the poor as

opposed to the rich (Do and Bautista, 2015; Jumrani and Birthal, 2017).

In Namibia, tobacco and alcohol control pc " :ies are guided by the Tobacco Products Control Act
of 2010 and Liquor Act 6 of 1998 respectively. Under these laws, a number of demand reducing
actions were introduced, including taxes on tobacco and alcohol products, health warnings on
tobacco products, prohibition of sale of alcohol to persons under the age of eighteen years and
bans on advertising promotions and sponsorship of tobacco products, among others. The country
ratified the World Health Organisation’s Framework Convention on Tobacco Control

November 2005; however, implementation remains a challenge due to lack of capacity to enforce
the regulations and compliance (Tam and Van Walbeek, 20 . Thus, more evidence is required
to strengthen public health policy in relation to the consumption of tobacco and alcohol. Several
studies have identified the determinants of tobacco and alcohol consumption, as well as tobacco
industry interference in Namibia (Tam and Van Walbeek, "714; Chisha e/ al., 2019; He e/ al.,
2019). This thesis focuses on the impact of tobacco and alcohol consumption on household

resource allocation in Namibia.



1.2.Pric  ms it

In both developing and developed countries, expenditure on tobacco and alcohol have been shown
to significantly burn a hole in household budgets. However. the opportunity cost is expected to be
reasonably higher in developing countries and among poor households. For example, tobacco
expenditure as a proportion ot household income varies from 1% in Mexico and Hong ng to
nearly 10% in China (Wang ef al., 2006). Many tobacco companies are shifting production and
marketing to Africa and smoking prevalence is expected to increase by 6.1%, from 15.8% in 2010
t0 21.9% by 2030 (Tomori ef al., 2014). Trends in alcohol consun , (on show a slightly diffe

picture than tobacco use in the region as the percentage of current drinkers dec d by 2.4%,
from 34.6% in 2010 to 32.2% in 2016 (WHO, 2018). The decrease in the prevalence of drinking
was not observed for all countries in the region. In contrast, ala r number of countries in the
region increased the number of licenses for alcohol retail sales and distribution (WHO, 2018).
Thus, the future economic and disease burden of tobacco and alcc 1 use in Africa is expec | to
increase, and a reduction in the burden hinges on policies that can effectively reduce their

consumption.

As highlighted earlier, the overall incidence of tobacco and per capita alcohol consun tion in
Namibia w  estimated to be around 18.6% in ~717 (WHO, 2017) and 9.8 litres  'r day )16
(WHO, 2018) respectively. These estimates are high when compared to the WHO Africa region
average of 15% and 6.3 litres per day respectively (WHO, 2017; WHO, 2018). This does not only
have severe health consequences but has important implications on the living conditions of poor
households as it reduces spending on food and non-food commodities. While there is evidence of
socioeconomic inequalities in tobacco use in Namibia (Chisha ef al., 2019), there is no population-

based study on the social and economic burden of alcohol and tobacco use. Based on the 2015/16



NHII  household average expenditure on alcohol and tobacco was about 2% of the total
household budget. This percentage is still high given that the average household’s spending on
food and beverages in Namibia is about 36.3% of total expenditure. This study examines the
crowding-out effects of tobacco and alcohol expenditure on household resource allocation. In the
process, the study contributes to the current body of empirical evidence on the economic burden
of tobacco use and alcohol abuse in Namibia. The analysis is further disaggregated across different

socioeconomic groups to control for possible preference heterogeneity between households.
1.3. © Hjectives of the 1 -

The main objective of the study is to investigate the crowding-out effects of tobacco and  cohol

expenditure on household resource allocation in Namibia. Specifically, the study seeks to:

» Test the expenditure preferences of tobacco and alcohol consuming and non-consumi ¢

households in Namibia.

» Empirically investigate the crowding-out effects of tob: >0 and alcohol expenditure on

household spending on food and non-food commodities.
1.4. Hypotheses of the ly

Hoa: . .ere is no significant difference in the expenditt : ences of t ral  or alcohol

consuming and non-consuming households.

Hia: There is significant difference in the expenditure preferences of tobacco and/or alcohol

consuming and non-consuming households.

Hop: Expenditure on tobacco and alcohol does not crowd out spending on food and non-food

commodities.



Hip: Expenditure on tobacco and alcohol crowds out spending on food and non-food

commodities.

LS. Signific: e« the study

Besides the health risks associated with tobacco and alcohol consumption, their crowding-out
effects on household resource allocation is another important dimension. There is growing
literature on the economic burden of tobacco and alcohol consumption, but there is a dearth of
enough empirical evidence to show how their consumption crowds out the consumption of
other goods in many African countries. Few studies have examined the crowdin  out effects
of tobacco expenditure (Koch and Tshiswaka-Kashalala, 2008; Chelwa and van Walbeek,
2014; Ross ef al., 2018; Masa-ud, 2019; Chelwa and Koch, 2019). This study is one of the
few to quantify the joint effects of tobacco and alcohol expenditure on household resource
allocation on the continent. The study also controls for preference heterogeneity in
consumption by estimating the crowding-out effect of tobacco and alcohol abuse across
different socioeconomic groups. Besides this motivation, containing expenditure on these two
goods is integral to elevating household welfare, development of the country as a whole and
the fights against socioeconomic ills related to health and poverty. Therefore, evidence from
this study is essential for more effective public policies, not only to the Namibian government,

but also to countries with similar preference heterogeneity in resource allocation.

1.6. Limitations

The study acknowledges the presence of endogeneity due to simultaneity in consumption
decisions and the likely measurement errors from self-reported expc diture data. An
instrumental variable approach is used to explicitly account for the possible endogeneity.
While understanding the joint effect of tobacco and alcohol expenditure on household resource
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allocation is essential, it is equally important to understand how tobacco and alcohol separately
affect household expenditure decisions. The aggregated nature of the data makes it difficult to
disentangle the effects in this study. To address this limitation, it is recommended that future
surveys disaggregate information on household expenditure on tobacco and alcohol. Further,
the study tests for differences in household expenditure on other commodities, assuming
households pre-allocate expenditure on tobacco and alcohol before deciding to purchase other
commodities. However, this assumption may not hold for all households. The problem would
be mitigated if the level of addiction could be attested. The datasets used do not allow for the
test of level of addiction; nevertheless, evidence suy sts that tobacco  d alcohol can be
highly addictive goods (Bask and Melkersson, 2004). Further research is needed to observe

the level of addiction to tobacco and alcohol in Namibia.
1.7. Delimitations

This study made use of the Namibia Household Income and Expenditure Survey (NHIES) to
analyse the crowding-out effects of tobacco 1 alcohol on household spendi  satt .. Th

is a nationally representative and cross-sectional survey conducted between 2015 and 2016.



1.8. Org 1isatic « (I

The remainder of the study is organised as follows: Chapter Two presents the literature review
which discusses relevant literature, from the motives and theoretic considerations, to empirical
studies. Chapter Three provides the research methods which include discussion of the data used,
the empirical strategy used and ethical considerations. Chapter Four discusses the empirical
results, that is, an analysis and discussion of the study. The conclusion summarises what the
study sought to achieve, what it found and where it diverges or converges from existing
evidence. It goes further to make recommendations and suggest possible areas for further

research. This is presented in Chapter Five.






Where p; is price of i*" commodity, Y is household income, and X is a vector of household
socioeconomic and demographic characteristics. Solving Equation 2.1, in general, results in a set

of unconditional Marshallian demand functions of the form:
g =f @, pnY;X) Vi=1ton (2.2)

Where g, is the quantity of good i*" consumed, Y is total expenditure and p;, ..., b, are the prices

of n commodities in a household’s utility function.

The analysis of this study is based on the theoretical approach of conditional demand tunction as
detailed in Pollak (1969). In such a situation, a household that spends on tobacco and alcohol first
decides on the quantity of tobacco and alcohol to be purchased before deciding on the quantities
of other goods and services. As a result, household demand for a particular good is conditional on
the household’s smoking and drinking status, as well as the remainder of household’s income after
spending on tobacco and alcohol. Tt a household maximisation problem for the remaini
goods is:

n-1

Max U =U(qq, ..., Go; X ) s.t. T plqi=M&q, gy 3)

Where §,, denotes a household’s demand for tobacco and/or alcohol and M =Y  p, G, is the
residual budget after expenditure on tobacco and alcohol. Hlvir~ Equation 2.3 for n 1 ods

yields the conditional demand function of the following form:

4G = g (P, Pr-u M5 GuX)VI#EN (2.4)

The function g; is the conditional demand tunction for the i commodity conditional on the prices
of all commodities except the conditionit good (gy). the total remainii  for household

expenditure M after deducting tobacco and alcohol expenditure, and a vector of household
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characteristics X. As noted by Browning and Meghir (1991), the conditional demand approach is
advantageous when dealing with goods that are not consumed by many households (e.g. tobacco
and alcohol). Also, Vermeulen (2003) argued that conditional demand function can be suitably

used to test for zero expenditures on tobacco and alcohol across households.

The empirical specification for studying the crowding-outs effects of tobacco and alcohol
expenditure stem from the utility-maximisation theory in which consumers choose their
consumption basket in order to maximise utility for a given level of income. Following recent
literature, the study estimated and compared the E1 1 curves for a set of commod es for non-
consuming households with the conditional Engel curves for households that consume tobacco

and alcohol.

2.3. Empirical review

The threat posed by tobacco and alcohol use in low- and middle-income countries includes
substantial economic burden to individuals, households and the society. At the
individual/household level, tobacco and alcohol consumption is associated with illi s, sability,
and premature death, impoverishing individuals and families, thereby reducing t  r overall livi

standards (Do and Bautista, 2015). In addition, there is to=~one consumption and investment as
the resources available for the purchase of other basic commc “ties including food, education, and
health are diverted to the consumption of tobacco and alcohol (Paraje and Araya, 2018). At ¢
macro level, their consumption may increase health care expenditure, reduce healthy workforce,
limit productivity and strain healthcare systems (WHO, 2004). The literature for this: 'y focu

on the consumption displacement attributable to tobacco and alcohol use in households.



o~

A study by Efroymson ef al., (2001) was one of the earliest to highlight the potential trade-
between tobacco expenditure and expenditure on food and other basic needs. The study compared
expenditure on tobacco to potential expenditure on food and non-food items. Although their
analysis was not underpinned by a theoretical model, the study asserted that, on average, male
smokers spend more than twice as much on cigarettes as per capita expenditure on clothing,
housing, health and education combined. Furthermore, a typical poor smoker could add over five
hundred calories to the diet of one or two children with the resources allocated to tobacco. This
study was descriptive in nature and did not account for observable household characteristics that
have important influence on household expenditure allocation. It also failed to account for the
possible endogeneity associated with the simultaneity involved in household consumption

decisions.

Based on these limitations, subsequent studies have used more robust methodological approaches
to investigate the crowding-out effects of tobacco and/or alcohol spending on other household
expenditures (Busch, ef al., 2004; Wang ef al., 2006; Pu et al., 2008; John er al., 2011; Jumy i
and Birthal, 2017; Husain e a/., 2018). These studies suggest that the crowding-out etfect of
tobacco and/or alcohol spending are sign’™ antly higher among poor householdsth  their affluent
counterparts. The studies by Busch et al., (2004) and Wang ef al., (2006) were the first to formally
and empirically estimate the crowding-out effect of tobacco, usi  the Almost Ideal Denr i
System of equations introduced by Deaton and Muellbauer (19¢ ). Deaton’s approach is plausible
in that it gives a flexible functional form that is consistent with household expenditure data and
satisfies the axioms of individual choice (John ef al., 2019). Busch er al. (2004), using data from
the United States Consumer Expenditure Survey (CES), revealed that smoking households spend

less on housing compared to non-smoking ho thol © Wang et al., (2006) show that tol :co
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expenditure reduces spending on education, health, insurance and investments in farming in rural
China. These studies controlled for observable household socioeconomic and demographic

characteristics but did not account for potential endogeneity within the demand system.

Several studies have estimated the crowding-out effects of tobacco and/or alcohol consumption
control for observable confounders and have used Instrumental Variable techniques to account for
possible endogeneity in the demand system. John (2008) and Pu e/ al. (2008), using datasets from
India and Taiwan respectively, employed a Quadratic Almost Ideal Demand System (QUAIDS)
developed by Banks er «l. (1997), an extension of the Almost Ideal Demand Sy: n. QUAIDS
uses the quadratic of income that allows goods to be luxuries at some income levels and necessities
at others. John (2008) adjusted for endogeneity by using adult sex ratio as an instrument for
tobacco expenditure. This was motivated by the fact that in India, tobacco consumption is
concentrated more among adult males. The study estimated the system of Engel curves using a
Three-stage Least Squares (3SLS) method and found that tobacco spending households consume

less of commodities such as food, education and entertainment than non-consuming households.

Pu ef al. (2008) used a similar approach and found that the crowdit out effect is much more
serious for the poor than for the middle- and high-income groups. Their results show that tobacco
expenditure crowded out eighteen of thirty-one expenditure categories for the lov t income
group, but only five and nine expenditure categories for middle- and high-income groups
respectively. Alcohol expenditure, on the other hand, is associated with lower expenditure on food
items for all income groups. Pu ef al. (2008) did one of the earliest studies incorporating alcohol
expenditure when analysing the crowding-out effect of tobacco. The study adds to the literature

by treating alcohol and tobacco as complements in the demand system, which allowed them to
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between tobacco use and household expenditure on food, education and healthcare. The study
employed random-slope models that controlled for country-level heterogeneity and
accommodated the multilevel nature of the data. Their analysis focused on forty low- and middle-
income countries and concluded that tobacco use was associated with reduced spending on

education and healthcare.

In more recent analyses, Paraje and Araya (2018) employed a seemingly unrelated regressi

system of equations to estimate the statistical relationship between tobacco consuming households
and comparative spending on a set of »)ods and services. This study did not control for
endogeneity due to lack of an appropriate instrument in the dataset. Paraje and Araya (2018) found
that tobacco expenditure crowds out expenditure on healthcare, education and housing, but crowd
in spending on education and alcohol. Husain ef al. (2018), using a similar approach, conducted a
study in Bangladesh looking at different tobacco use types. The study controlled for endogeneity
by using total income to instrument for total household expenditure and adult sex ratio to
instrument for tobacco expenditure. They also confirmed that households that spend on tobacco
allocate, on average, a smaller budget share to clothing, housing, education, energy and

transportation and communication compared to tobacco non-user households.

The most recent significant contribution to t  crowdu out literature are studies conducted in
South Africa and Kenya (Chelwa and Koch, 2019; Nyagwachi e/ al. (2020). The studies applied a
genetic matching approach proposed by Diamond and Sekhon (2013). Genetic matching is an
approach used in multivariate matching that uses a search algorithm to iterative + check and
improve overall covariates balance between treated and control units. According to the researchers,
this approach is plausible for several reasons. F irst, it does not require an instrumental variable or

an exclusion restriction that meets the necessary econometric requiren 1t. There are a number of
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confirmed studies that look at this type of effect, ignoring such endogeneity due to unavailability
of appropriate instrumental variables in the dataset (Busch ef al., 2004; Wang et al., 2005; ~ock
and Webb, 2009; Paraje and Araya, 2018). Secondly, the assumptions required under genetic
matching are less restrictive as opposed to the instrumental variable method. Chelwa and Koch
(2019) concluded that poor smoking households in South Africa allocate a smaller budget share to
food than non-smoking households. The study further confirmed that alcohol and tobacco are
complements in that, tobacco consuming households allocate a bigger expenditure share to alcohol
than non-tobacco consuming households. In addition, Nyagwachi er a/ ""120) found that
alcohol/tobacco expenditure crowded out expenditure on some food items (vegetables, bread,

cereals, milk and ¢« 15) as well as non-food items (education, transport and communication).
2.4. Conclusion

Despite the abundant evidence documenting the crowding-out effect of temptation goods, focus
has primarily been on tobacco use, with limited evidence on alcohol consumption. Also, only a
few studies have established this nexus in sub-Saharan Africa (Koch and Tshiswaka-Kashalala,
2008; Chelwa and Van Walbeek, 2014; Chelwa and Koch, 2019; Nyagwachi ef al., 2020), with
the relationship still to be established in many Atrican countries, including Namit™ These st “es
did not consider the joint effect of tobacco and alcohol consumption on household expenditure
patterns. Many of the studies are further limited in that they did not account for household
preference heterogeneity. While the extent to which evidence from one country can be used to
make inferences in another has not been established, and because preference heterogeneity is likely
to differ between countries, country specitic studies are essential for better  licy options. This
study contributes to the literature in three ways. First, it is one of the first studies to quantify the

effects of tobacco use and alcohol abuse on household resource allocation in Namibia. Second, it
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evaluates the Hint o ects of o7 o ‘o on hous ber one ure patierns. Third, the

estimation ¢ sed controls o endogencity and the  ossible pro crence heterogeneity
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di 1 e by household socioeconomic status. 2 income and residential type.
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3.1. Introduction

This chapter presents the methodology that was used to achieve the set objectives. This chapter
outlines the source of data, the diagnostic tests, the estimation approaches used and the economic
theory that guides the empirical specification. The chapter further discusses the measurement of

variables used and the ethical practices adhered to.

3.2. Data type ar  sources

This study employed household cross-section data to investigate the crowding-out effect of
tobacco and alcohol expenditure on household resource allocation in Namibia. The data used is
extracted from the Namibia Household Income and Expenditure Survey (NHIES). The survey was
conducted by the Namibia Statistics Agency (NSA) between April 2015 and March 2016. This is
the most recent nationally representative survey with detailed information on household
expenditure on food and non-food items, including tobacco and alcohol. The main objective of the
NHIES is to provide data to measure the level of livii  conditions of Namibians usir actual

household income and expenditure patterns as well as other socioeconomic inc ators.

A two-stage stratified cluster sampling procedure was used to select a representative samp™  In
the first stage, 864 clusters were selected and in the second stage a total sample of 10368
households were selected. Of the 10368 households, only 10090 were successtully interviewed.
The data was collected over a twelve-month period ¢~ “stir  of thirteen:  7ey rounds to account
for seasonal changes that may affect household expenditure or income patterns. It provides
expenditure information on eleven distinct categories which are exhaustive and mutually

exclusive, including food, clothing, housing, furnishings, health, transport, con unication,
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recreation, education, accommodation and miscellaneous. It also collected information on

household expenditure on tobacco and alcohol.
3.3. Model spec n

The study adopted the estimation approach that was first introduced by John (2008). The empirical
implementation of the model requires the use of a specific functional form for the utility
maximisation problem (see Equation 2.3 in Chapter Two). This study seeks to estimate the changes
in expenditure shares allocated to other basic commodities by households that spend on tobacco
and alcohol. Conditional Engel curves are estimated using the Quadratic Almost Ideal Demand
System (QAIDS) developed by Banks et al. (1997). For the econometric specification, the Er

curves are used in the absence of direct price information for all commodity groups (John, 2008).

The QUAIDS model is a quadratic extension of Deaton and Muellbauer’s (1980) Almost Ideal
Demand System (AIDS). Apart from it being consistent with the utility theory, QUAIDS allows
goods to be treated as luxuries at some income levels and necessities at others. This requires the
inclusion of a quadratic term for income among the explanatory variables. By considering
household socioeconomic and demographic characteristics and conditioning expenditures on
tobacco and alcohol, p,,§ »,a dummy variable for household’s tobacco and alcohol status is used.
The conditional Engel curves for eleven categories® of co nodities are estimated using the

following:

w; = (ali + aZita + a3ipn67n, +a4iX) + (ﬁli + ﬂzita)(lnM) + (51i + 52ita)(1nM)2 (31)

* These categories include, food, clothing, housing, furnishings, health, transport, communication, recreation,
education, accommodation and miscellaneous.
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Where w;  p;q;/M is the household budget share of category, good i and ta is a dummy variable
equivalent to one if a household spends on tobacco and/or alcohol. Budget shares are calculated
after deducting expenditure on tobacco and alcohol, p,, 7 n. The study followed the standard in the
literature in defining M as total expenditure excluding expenditure on tobacco and alcohol. X isa
vector of household socioeconomic and demographic characteristics, including the natural
logarithm of household size, age of household head, gender of household head, education and
employment status of household head, average number of employed individuals in a household,

percentage of household heads with wage income and average number of children in a househo™

The study defines adults as those who are eighteen years or older (Section 18 of the Tobacco
Products Control Act of 2010 and Section 56 of Liquor Act No. 6 of 1998 prohibits the sale of
tobacco products and alcoholic substances to persons your :r than eighteen). Other household
characteristics include a dummy variable for whether the household is in an urban or rural area.
The controls in X allow for possible household heteri  :neous preferences and are tl s l
ones used in the literature on the crowding-out effects of tobacco and alcohol (John, 2008; Pu e/
al., 2008: Chelwa and Van Walbeek, 2014; San and Chaloupka. ~)16; Jumrani and Birthal, 2017;

Husain et al., 2018).

In the NHIES data, there are many zerosormi 1 vali nsttl  sxpenditure on tot > od
alcohol. Literature postulates that this can either be because tobacco and alcohol prices are so high
that such households cannot afford either of the two products given their income (this is known as
a corner solution), or because of abstention, which basically means that househol  do not
consume either of the goods, even if they can afford or have adequate income (John, 2008; San
and Chaloupka, 2016; John et al., 2019). If the households’ reported zero expenditure is " 1e to a

corner solution, it typically means that there is no difference in preferences between tobacco and
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alcohol users and non-users. If it is the latter case, tobacco and alcohol users and non-users have
fundamentally heterogeneous preferences. Hence, one needs to statistically test whether such: s

are a result of abstention or corner solutions.

The study adopted a test developed by Vermeulen (2003) to validate whether households reporting
zeros are a result of sheer abstention or corner solution. For this purpose, Equation 3.1 was
augmented with a t *~~ry variable ta that takes the value of one if the household spends on tobacco
and alcohol and zero otherwise. A Wald test was used to test the joint significance of the three
parameters (@i, f,;. and &) associated with the variable fa and evaluated whether the binary
variable ta significantly influences the demand for other commodities of all the households. Thus,
the inclusion of the interaction terms in Equation 3.1 is to enable the test for preference

heterogeneity between consuming and non-consuming households.

Most studies on the crowding-out effect show that the expenditure variables p,g n and InM are
likely to be endogenous (John, 2008; Pu et al., 2008; £ 1 and Chaloupka, 2016; 1sain er al.,
2018: John er al., 2019). They are choice variables determined simultaneously and are likely to be
correlated with the error term, thereby violating the zero conditional mean assumption. Thus, the
basic principle Ordinal Least Square (OLS) assumption that the model error t¢  is uncorrelated
with the regressors is violated and the OLS estimates are likely to be bia. 1. Hence, an instrumental

variable approach is used to estimate the parameters more consistently once endogeneity is

confirmed.
3 Identificatic strategies

Basically, there are two endogenous variables, namely, total household expenditure and whether

household spends on tobacco and/or alcohol. In the literature, total household incon  is commonly



used to instrument for total household expenditure and adult sex ratio or adult ratio to instrument
for expenditure on tobacco and/or alcohol. While it is difficult to empirically validate conditions
of good instruments (John ef al., 2019), the study opts to use total household income to instrument
for total household expenditure and household adult ratio to instrument for tobacco and alcohol

expenditure since by law, only adults can smoke or buy alcohol in Namibia.

The logic behind the choice of these instruments is as follows: as income increases, the expenditure
share of a given commodity chan: s, only if the househo™ ™ decides to increase its total expe " "ture.
If the household decides to put the increase in income as savings without altering its total
expenditure, the household main  ns the same spending p ~ :rns and the structure of expenditure
remains unchanged (Pu ef al., 2008). Most studies on the crowding-out effect used adult sex ratio
as an instrument for tobacco and alcohol expenditure, with the assumption that sm¢ ing d
alcohol abuse are more common among men than women (John ef al., 2008; Pu e al., 20(

Chelwa, 2015). While the validity of adult sex ratio has been criticised (Husain et al.,20°  Chelwa
and Koch, 2019), it still remains one of the most appropriate instruments that is extensively used
in the literature (John ef al., 2008; Pu et «l., 2008; Chelwa and van Walt %, 2015; Wderal,
2019). Thus, this study r es use of the adult ratio as an instrument for tobacco and aicohol

expenditure, since only adults can consume tobacco ar  alcohol by law in Namibia.

3.5. Estimation tec 1

In the first stage, the study carried out a two-sample Student’s t-test to compare the expenditure
preferences of tobacco and alcohol consumii  hot 10lds in relation to that of non-consum

households. This tests for differences in weighted mean expenditure shares of the different
commodities between tobacco and/or alcohol consuming households and non-consuming

households. For preference heterogeneity, the study further performed the difference  zan for st
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samples by cat¢ Hrising households into income levels: low-income, middle-income and h™ " -
income households, and into residential types, urban and rural households. If the difference in
weighted mean expenditure share for a commodity is statistically significant, then the expenditure
preference on this commodity differs between tobacco and alcohol consuming households and
non-consuming households. This provides a preliminary indication of potential compromise made

as a result of spending on these two goods.

In the second stage, the study formally estimated the crov =~ -out effect of tobacco and alcohol
expenditure on other household expenditures. Depending on the pro. ies of the data, the
literature used a number of estimation methods comprising of traditional Three-Stage Least
Squares (traditional 3SLS), General Methods of Moments Three-Stage Least Squares (GMM
3SLS) and an equation-by-equation instrumental variable (IV) strategy. Following John er al.
(2019), the study performed several diagnostic tests before deciding on which modelling strategy
to use. These included a test for endogeneity of variables, a test of validity of used inst nents and
a test for homoscedastic error terms, among others. Robust Durbin-Wu-Hausman’s test for
exogeneity was carried out for the set of explanatory variables. This option is particu y valid

when errors are heteroscedastic (Cameron and Trivedi, 2009).

As noted by John ef al. (2019), IV estimators are consistent only if val  instruments ex  that
satisfy both inclusion and exclusion restrictions. While tl  inclusion restriction can be tested
statistically by checking whether the instruments are weak or strong, testing tl  exclusion
restriction is impossible, especially in just-identified cases such as the one in this study. A Shea’s
partial R? diagnostic test was used as the study used more than one endc  :nous regressor (Cameron
and Trivedi, 2009). The study also checked if the errors are heteroskedastic using the | an-Hall

test statistics. P in and Hall (1983) pc” ‘ed out that the commonly known tests of
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heteroscedast ty (Breusch-P in/Godfrey and White test) are su” Hle in an IV re  ession if
heteroscedasticity is only present in the outcome equation and nowhere else in the system of
equations. However, heteroscedasticity is common in many of the equations estimated in this

study, thus the Pagan-Hall test was the most appropriate method (Baum et al., 2003).

In the final stage, the study estime 1a GMM 3SLS. The GMM 3SLS estimator is consistent and
more efficient than the traditional 3SLS estimator, especially in the presence of heterc sticity

(Wooldridge, 2010). All analysis procedures were done using the Stata/SE 14.0 statis~ ' ki
3.6. Research ethics

The research endeavoured to respect professional inte ity. The study :knowlec d all sources
and avoided plagiarism. Furthermore, the data used in the study was not distc { oricated or

falsified in any manner.



1. Introc :tic

This section presents results from the empirical analysis in three parts. The first part shows the
composition of household characteristics for the full sample and for the sub-samples, including
residential type (rural and urban households) and household income categories. The t-test results
for the differences in weighted mean expenditure shares between tobacco and/or alcohol users and
non-users are presented in the second part. In the final part, the study presents the results of the

econometric analysis.
4.2. Descrif e statistics on household socio- >nomic a1 dem iic variables

Table 4.1 presents descriptive statistics for household socio-economic and demographic variables
for both tobacco and alcohol consuming and non-consuming households. The results show that
about 55% of the respondents reside in rural areas. The n “ority of households in the low and
middle-income bracket (70.5% and 54.6% respectively) are from rural areas, but only 34.9% of
households in the high-income bracket reside in rural areas. At least 42.6% of all ousehold hea

have some secondary education, but only 9.7% have some tertiary education. [ost household
heads in the high-income quintile have secondary education  1.7%) and tertiary education
(26.6%). Approximately 35.2% of household heads are married, but the majority of married

household heads are in the high-income quintile (49.4%).

The results further show that 24.4% of all households spend on tobacco and/or alcohol and on
average, 2% of their total expenditure is on tobacco and/or alcohol. Of all the hous olds, 50%
have household heads with w: : income and on average, there are six people per household, of

which at least two are employed. In the disaggregated sample, the proportion of hov  holds that















patterns across the different  oups. On average, households that consume tobacco and/or alcohol
spend between one and five percentage points less on housing than non-consuming households.
The differences are significantly higher for urban and  luent households compared to their
counterparts in the rural and poor groups. For differences in the budget shares of education,
tobacco and/or alcohol consuming households spent marginally less than non-consuming
households. This suggests that children in tobacco and/or alcohol consuming households bear the
brunt when adult members decide to spend on tobacco and/or alcohol. For the remaining
expenditure categories, differences in spendii  patterns are not consistent across all sub  oups.
For example, tobacco and/or alcohol consuming households in Namibia’s rural areas and in low
and middle-income groups allocate significantly less of their expenditure shares to furnishing

compared to non-consuming households.

Given the negative effects that these temptation goods have on health, it is also interestii to
observe that they affect household resource allocation to health care. The t-test results reveal t

across all sub-samples except for the rural sample, health expenses are statistically less in tobacco
and/or alcohol consuming households than non-consuming households. A significant weighted
mean difference is observed for the transport expenditure category among middle-income
households. Thus, middle-income households that con : tobacco and/or alcohol allocate less
of their expenditure shares to transport compared to non-consuming households. For the
communication category, a significant difference is only observe among h’ "ier-income
households. The data on accommodation shows statistically significant differences across all
groups except for rural and poor households. The urban and high-income sub-samples have larger
differences in expenditure patterns. Differences in budget expenditure shares on misce neous are

only significant among higher-income households, with non-consuming households spending less.
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Koch (2019) present similar findit , except, in South Africa, crowded-in were observed only for

well-oft households

The results suggest that household expenditure on tobacco and/or alcohol crowds out spendit  on
education. The impact is significant and consistent across the different subgroups. This finding
draws important implications on human capital investment resulting from less e enditure on
children’s education. Thus, the intergenerational effect of tobacco and/or alcohol consumption by
adult household members is the forgone expenditure on childrr s education. Households forgo
the long-term benefits (loss of future income earning opportunities) of increased investments in
human development. Similarly, household expenditure on tobacco and/or alcohol crowds out
spending on miscellaneous. The effects are significant and consistent across all subgroups. The
expenditure allocation to accommodation is significantly different between non-users and users in
the entire and rural houscholds, both low- and high-income. The estimates show that non-

consuming households allocate significantly more to accommodation than consuming hou  >lds.

Interestingly, results from the different measures of tobacco and/or alcohol expenditure (wl 1 the
full sample is considered) are largely similar (see T: e 4.7 and Table A3 for comparison),
especially in terms of the sign on the coefficient (except for recreation). For example, the res (s
confirm that tobacco and/or alcohol expenditure crowds in spend : on food, with la r
magnitudes observed when expenditure share is used (0.81% point) than when the expenditure
dummy is used (0.59% point). Expenditure on tobacco and/or alcohol also crowds in expenditure
on food, communication, clothing and recreation when expenditure share is used, but crowds out
expenditure on recreation when the expenditure dummy is u 1. esults from the full sample
turther suggest that expenditure on tobacco and/or alcohol crowds out spending on housit

furnishing, health, transport, education, accommodation and miscellaneous when both expenditure
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share and expenditure dummy are used (see Column 1 of Table 4.7 and Table A3 for comparison).
Overall, the results suggest that the crowding-out effect of tobacco and/or alcohol expenditure on
household expenditure is minimally reliant on the chosen measure of tobacco and/or alcohol
expenditure. Thus, household spending on tobacco and/or alcohol reduces the amount of resources
available to be spent on other basic needs including housing, furnishing, health, transpc
recreation, education, accommodation and miscellaneous, but crowds in spending on food,
clothing and communication.

It is also essential to note that household socioeconomic and demographic charact: stics are
important determinants of household expenditure patterns. ™ - study therefore controls for
household size, age, gender, marriage status, employment status and education attainment of the
household head, the number of employed persons in a household and whether a household resides
in a rural or urban area. The results suggest that household spending patterns on the different
expenditure categories is influenced by the level of education of the household head, wage income,
employment status and the presence of children in a household (see Tables A4 to A9). Concerning
the coefficient of the logarithm of total expenditure, spending on food, clothing, furnishing,
recreation and miscellaneous increases significantly with household total e:  :n ture (fc the 1l
sample). Thus, as total household expenditure increases, the budget share alloca 1 to these
categories increases. The coefficient is negative and significant for housing, health, and transport
and insigniticant for the communication, education and acc ~ modation expenditure categories.
For the quadratic term, the results suggest that spending on food, clothing, furnish g, recreation
and miscellaneous increases with total expenditure, 1t at a « asing rate. Tables A4 to A9 in

the Appendix present the results for household characteristics using GMM 3SLS.






et al., 2011; Jumrani and Birthal, 2017; Husain er al, 2018), the results indicate that the
consumption of these temptation goods crowds out spending on several commodities including
housing, health, communication, transport, furnishing, accommodation, miscellaneous and
education. For sensitivity, the study made use of two different measures for tobacco and/or alcohol
expenditure. These are tobacco and/or alcohol consuming household dummy and the tobacco and
alcohol expenditure share. When the full sample is considered, the results are consistent across
several expenditure categories, including food, housing, health, communication, education,
accommodation and miscellaneous. This suggests that the crowding-out effect of tobacco and/or
alcohol expenditure on household basic commodities is not driven by the measure under

consideration.

Tobacco and/or alcohol expenditure consistently crowds out spending on education and health
across the different categories of data (sub-groups). Other expenditure categories yield mixed
patterns across the different subgroups used in the analysis. 1ese findings are  evant to 2
persistent and growing tobacco and alcohol epidemic in low- and middle-income countries
including Namibia. The negative effects of tobacco and/or alcohol expenditure on household
spending on basic commoditiesp  ent important *~plications on human capital develc nent and
further worsen the standard of living of tobacco and/or alcohol consuming households. Health is
also an important expenditure category in the household budget, with expenditure on tobacco
and/or alcohol being associated with reduced spending on health in all subgroups. One counter
intuitive result in the aggregated analysis is that increased spending on tobacco and/or alcohol is
associated with increased spending on food. According to Pu ez al. (2008), the unit of analysis is
the household rather than the individual and it is possit : that the person who consumes tobacco

and/or alcohol in the household has a relatively lower food int: 2, but the over: household






ex d those calculated fort | ter-off hc =ho" " a contention that is further confirmed by
Chelwa and Koch (2019), who demonstrate that the crowding-out of food is a low-income
phenomenon. Chelwa and Van Walbeek (2014), on the other hand, suggest that tobacco
expenditure is associated with under nutrition and un r investment in education, and that policy

intervention should be directed to address these effects.

lysis of this study confirms some of the findings in the literature. For that reason, the results
could be used to advocate additional m¢ ures to control consumption of these goods, taxation
being the most effective policy (John, 2008; Warner, 201 . However, as suggested by Bt h er
al. (2004) and Koch and Tshiswaka (2008), an increase in excise taxes may only increase the
amount of expenditure and would further undermine household welfare, given that tobacco and
alcohol are generally price inelastic due to their addictive nature. Therefore, knowledge of the
price elasticity of tobacco and alcohol products in Namibia is very crucial for such tax policy.
Finally, the media can serve as a catalyst in promoting tobacco and alcohol legislation y providing

the necessary information on the harmful effects of tobacco and alcohol usage.
5.3. Further research

A better understanding of the undue burden placed upon families as a result of higher spen ng on
tobacco and alcohol will motivate legislators to reconsider the ni  to reduce tobacco and alcohol
usage. The study could therefore be extended in several ways. First, given the aggregated nature
of tobacco and alcohol expenditure, the study was not able to analyse the effects of these two goods
separately. Therefore, future research should consider studying the e :cts of tobacco and alcohol
separately. Second, only broad categories of expenditure were included in the study. wou

interesting to study more distinct classifications of expenditure. Thir  there is a need to assess €

responsiveness of demand to changes in price of tobacco and alcohol. Research in this area would
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(0.0217) (0.0062)

5.hh_education -0.0081 -0.0078
(0.0633) (0.0182)
1.hh_employment -0.02624+* 0.0012
(0.0129) (0.0037)
Constant S16.2750%%* -1.0698
(5.3940% (1.5483)
Observations 3.204 3.204
R-squared 02314 0.0805

(0.0172)
0.0289
(00304
0.0020
(0.0103)
10.1100%*
(-+.2912)
3204
0.0817

(0.0072)
-0.0055
(0.0212)
0.0047
(0.0043)
22481
(1.8036)
3,204
0.03i7

(0.0024)
-0.0043
10.0070)
0.0001
(0.001.4y
-0.1513
(0.5986)
3.204
0.0159

(0.0041)
-0.0067
(0.0120)
0.0036
(0.0024)
(1.9721
(1.0220)
3.204
0.0161

(0.0031)
0.0003
(0.0089)
0.0023
(0.0018)
2.0640%5*
(0.7395)
3204
0.1151

(0.0021)
0.0051
(0.0062)
0.0013
(0.0013)
04153
(0.5207)
3.204
0.0842

(0.0033)
-0.0015
(0.0102)
0.0042%*
(0.0021)
-0.7123
(0.8709)
3204
0.0716

(0.0004)
-0.0001
(00013
-0.0005*
(0.0003)
0.3862%**
(0.1119)
3204
0.0162

(0.0077)
00032
(0.0225)
0.0080*
(0.0046)
2.7969
([.9186)
3204
0.1789

Notes: InM is the log of expenditure in excess of tobacco and alcohol consumption, InMsqr is square of (log) of total expenditure, talnM is the interaction term, talnMsqr is the interaction
term,sex_of head is the gender of household head, age_of_head is the age of household head, hh_employment2 is the average number of employed individuals in a household, hh_children2 is the
average number of children in a household, urbrur is the percentage of household that reside in urban or rural area, hhsize is the natural logarithm of household size, 2.hh_wageincome percentage
of household head with wage income, hh_marital stats, is marital status of household head [ 1 - never married, 2 - married, 3- consensual, 4- divorced/separated), hh_education is the education
level of household head (no formal education, primary, secondary and tertiary) and 1.hh_employment is the employment status of the household head, (1) is food share, (2) is clothing share, (3) is
housing share, (4) is furnishing share, (5) health share, (6) is transport share, (7) is communication share, (8) is recreation share, (9] education share, (10} is accomniodation share, and (11} is
miscellaneous share. Standard errors reported in parentheses, *,**and *** shows levels of significance at 10%, 5% and 1%, respectively.

64









	Image00001
	Image00002
	Image00003
	Image00004
	Image00005
	Image00006
	Image00007
	Image00008
	Image00009
	Image00010
	Image00011
	Image00012
	Image00013
	Image00014
	Image00015
	Image00016
	Image00017
	Image00018
	Image00019
	Image00020
	Image00021
	Image00022
	Image00023
	Image00024
	Image00025
	Image00026
	Image00027
	Image00028
	Image00029
	Image00030
	Image00031
	Image00032
	Image00033
	Image00034
	Image00035
	Image00036
	Image00037
	Image00038
	Image00039
	Image00040
	Image00041
	Image00042
	Image00043
	Image00044
	Image00045
	Image00046
	Image00047
	Image00048
	Image00049
	Image00050
	Image00051
	Image00052
	Image00053
	Image00054
	Image00055
	Image00056
	Image00057
	Image00058
	Image00059
	Image00060
	Image00061
	Image00062
	Image00063
	Image00064
	Image00065
	Image00066
	Image00067
	Image00068
	Image00069
	Image00070
	Image00071
	Image00072

