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ABSTRACT: This paper contributes to the literature on the relationship between alcohol
consumption and economic growth. Despite growing attention on the topic, existing studies
have demonstrated the existence of a threshold beyond which alcohol consumption leads to
disease, negatively influences professions such as driving and leads to death. However, the
threshold literature has not yet explored the nonlinear relationship between alcohol consumption
and economic growth. The per capita alcohol consumption expenditure is used to capture the
alcohol variable. The empirical evidence is based on the Pooled Mean Group (PMG) and System
Generalized Method of Moments (GMM) with a 32 sub-Saharan African countries dataset
over the period 2000-2016. The empirical evidence indicates that alcohol consumption fosters
economic growth in sub-Saharan African countries. Moreover, the results show that an alcohol
consumption threshold exists below which greater alcohol consumption has beneficial effects on
economic growth and above which the alcohol consumption has a perverse effect on economic
growth. This result materializes the existence of an inverted U-shape (Laffer Curve of alcohol).
Therefore, Sub-Saharan African countries must control the level of alcohol consumption of their
citizens in order not only to protect them against alcohol diseases but also to ensure sustainable

growth.

1. INTRODUCTION

The theory of rational addiction developed by Stigler and
Becker (1977) and reformed by Becker and Murphy (1988)
shows how individuals become dependent on a good for
which they have a great attachment.
mentioned products are alcohol and cigarettes. In Africa, several
studies agree on the idea that alcohol consumption exposes the
consumer to the risk of disease (Day, 1997; Ernhart et al., 1987;
Ferreira-Borges et al., 2017, 2016; Hahn et al., 2012; Roerecke
et al., 2008; Waurst et al., 2003) . Roerecke et al. (2008) show
that alcohol consumption is responsible for 2.2% of deaths in
sub-Saharan Africa. Ferreira-Borges et al. (2016) estimate this
rate at 6.4%. These show that the risk of dying is higher in
people with HIV / AIDS who drink alcohol. Among the factors
that influence the demand for alcohol consumption, Ferreira-
Borges et al. (2017) identify seven determinants in the African
context, namely: demographics, rapid urbanization, economic
development, increased availability, corporate targeting, weak
policy infrastructure and trade agreements.

Furthermore, Odejide and Ibadan (2006) shows that the rate
of alcohol consumption in Africa is increasing significantly. This
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is the reason why many studies have focused on the question
of whether there is a threshold for alcohol consumption likely
to influence consumer behavior on a social and even family
level (Day, 1997; Ernhart et al., 1987; Hingson et al., 2017;
Pearson et al., 1999; Savolainen et al., 1993; Skinner et al.,
1982; White et al., 2006; Wilson et al., 1973; Wurst et al.,
2003). In this regard, White et al. (2006) show through a
logistic regression on students consuming alcohol in the USA
that the higher this threshold, the greater the consequences.
However, there is hardly any work that has determined the
threshold for alcohol consumption concerning growth. This
is why this study places at the heart of its problem whether
there is a threshold effect of alcohol consumption compatible
with the evolution of economic growth in sub-Saharan Africa.
Indeed, this question is justified because we observe an ever-
increasing demand for alcoholic products in sub-Saharan Africa,
as shown in Figure 1 while economic growth does not seem
to follow, especially since 2010. However, it is admitted that
the beverage sector occupies a considerable place in public
revenue, which, through production, is supposed to boost
economic growth. Therefore, the objective of this paper is
to determine the alcohol consumption threshold from which
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we would observe an opposite effect on economic growth.
To achieve this objective, we use a non-linear threshold-effect
model on a sample of 32 countries in sub-Saharan Africa over
the period 2000-2016. We show through the ARDL estimator
that there is no threshold effect on economic growth in the short
run, but in the long run, we detect a threshold of $ 255.5,
from which an increase in consumer demand for alcohol harms
economic growth. This is evidence of an inverted U-shape curve
between the demand for alcohol consumption and economic
growth.

2. LITERATURE REVIEW

In this section, we make an empirical review of the works on
the threshold for alcohol consumption on the one hand and, on
the other hand, on alcohol consumption in sub-Saharan Africa.

Concerning the threshold effect, the literature is quite
extensive (Connor & Hall, 2018; Day, 1997; Ernhart et al.,
1987; Hingson et al., 2017; Pearson et al., 1999; Savolainen
et al., 1993; Skinner et al., 1982; White et al., 2006; Wilson
et al., 1973; Wood et al., 2018; Wurst et al., 2003). Day
(1997) determined the threshold at which alcohol consumption
causes disease. He found that above 7 to 13 liters of alcohol
consumed per week, women are at high risk of disease compared
to men, for whom the threshold is 14 to 27 liters of alcohol.
Moron et al (1987) found that consuming more than 3 liters
of alcohol per day leads to neonatal abnormalities. Skinner et
al. (1982) showed a threshold above which an individual can be
considered an alcoholic and demonstrated that the probability
of an individual considering himself an alcoholic increases with
the degree of alcohol consumption. This is how Wilson et al.
(1973) measured the taste threshold for alcohol consumption
in a sample of 173 subjects with an average age of 27 years.
He found that this threshold varies between 15.1% and 22%.
In addition, O’Leary and Schumacher (2003) studied the
threshold for the degree of alcohol consumption likely to lead to
domestic violence. White et al. (2006) showed that the higher
the threshold for alcohol consumption by students, the greater
the consequences. They found that on average, one in five
men drinks more than 10 beers while one in 10 women drinks
more than 8 beers. Savolainen et al. (1993) seek the threshold
of ethanol use beyond which the effects are damaging on
alcohol consumption and realized that the injection of ethanol
in men over 25 years at a dose greater than 40 g increases this
risk. Hingson et al. (2017) seck the threshold beyond which
alcohol consumption negatively impacts the performance of
occupations such as driving.

Regarding the work specific to Africa, the majority of these
relate to the effects of alcohol consumption on health (Agye-
mang et al., 2015; Asiimwe et al., 2015; Ferreira-Borges et
al., 2016; Granich, 2018; Kiene & Subramanian, 2013; Obot,
2006; Odejide & Ibadan, 2006; Roerecke et al., 2008). For
example, Agyemang et al. (2015) Kannan discovered that
women who consume alcohol had a 1.37-fold increased risk of
becoming overweight compared to those who do not Hahn et
al. (2012) showed that heavy alcohol consumption in Africa

View Article Online

promotes transmission and at the same time, complicates
the treatment of HIV / AIDS infection. Thus, Asiimwe et
al. (2015) showed that people infected with HIV / AIDS
tend to underestimate their spending and level of alcohol
consumption. Roerecke et al. (2008) showed that alcohol
consumption was responsible for 2.2% of deaths in Africa
in 2002. Ferreira-Borges et al. (2016) estimated this rate at
6.4% in 2012 with a higher risk in people who have HIV
/ AIDS. Ferreira-Borges et al. (2017) proposed reducing this
death rate by acting on specific indicators such as the availability
of alcoholic products and the fight against illicit production.

However, almost no study has looked at determining the
threshold for alcohol consumption concerning growth. This
lack justifies the interest of the present research.

3. DATA AND METHODOLOGY
3.1. Data

We look at data from the WDI and WGI for a panel of 32
African countries from 2000 to 2016. Due to data availability
limits, the periodicity and nations under inquiry were chosen.
Table 1 below has a detailed overview of the data.

Table 1 shows that the maximum per capitaamount annually
spenton the alcohol consumption in our sample is 218.03
$ while the minimum amount is 0.39$. The first value
corresponds to the amount spent in Burkina Faso for 2016
while the second is related to the amount spent in Niger for
the year 2000. Concerning the Gross Domestic Product, the
maximum value was recorded in Chad in 2004 (33.63), a few
years later after the exploitation of their oil, while the lowest
value of the GDP among the sample belonged to the Central
African Republic in 2013 (-36.04). This level of growth was
recorded during their recent period of political instability.

The dependent variable is corruption, which is quantified in
terms of GDP . Alcohol use is the most important independent
variable . This study includes five control variables to limit
the possibility of bias due to variable omissions. They are
I open commerce, (i) inflation, (iii) the internet, (iv) the active
population, and (v) education. Table 1 shows the summary
statistics for the variables, while Table 2 shows the Pairwise
correlation analysis. The supplementary file contains a full
discussion of variables as well as their definitions.

3.2. Methodology

This study employs the neoclassical enhanced growth model
created by Mankiw et al. (1992) to examine the influence of
alcohol consumption on economic growth. Taking into account
the dependent variable (alcohol consumption), as well as the
heterogeneity of the coeflicients and other control variables, the
model can be constructed as follows:

Yi = OZH')\iYitA‘FZI;:l BpiXfi + v Alcoholy,  +
Yai Alcohol’,+e;; (1)

Where Y;; is the GDP for country ¢ at time ¢, X is the vector
of control variables, including trade, inflation, internet, active
population and education. €;; is the error term, and o; reflects
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Figure 1. Average evolution of GDP and alcohol consumption in sub-Saharan African countries during 2000-2016. Source: Authors from WDI (2019)

Table 1
Summary statistics
Gdp Alcohol Trade
Mean 4.510356 39.10042  74.13315

Median 4.699976 26.85251 66.43667
Maximum  33.63000 218.0309 209.8900
Minimum  -36.04000  0.391000 11.09000
Std. Dev. 4.724928 41.22002 34.41784

Inflation Internet Population  Education
8.477416  7.030673  53.94022 6.695336
5.389344 3.100000 53.33308 4.818540
324.9969 54.00000 71.15998 40.04368

-9.616154  0.025785  46.85299 0.340000
18.21764 9.803034 4.502265 6.206636

Obs 544 544 544 544 544 544 544
Source: Authors
Table 2
Pairwise Correlation

Gdp Alcohol Trade Inf Internet Pop Education

Gdp 1.000000

Alcohol 0.022907 1.000000

Trade -0.022986  -0.077439  1.000000

Inf 0.010125 -0.077766  0.102169  1.000000

Internet -0.052163  0.137661 0.084894  -0.081291  1.000000

Pop -0.141494  0.057438 0.301560  -0.077836  0.568162  1.000000

Education -0.060250  0.075611 0.197973

-0.092851  0.664459  0.798415  1.000000

Source: Authors

country-specific effects.
The transformation of Equation (1) as an error correction
equation gives:
AY = 0 (Yie—00i— Y n_y 0 X5,y —01;
Alcoholy,_y — 62; Alcohol}, )=S0 BuAXY—1,
AAlcohol;;—o; AAlcoholft + € (2)

With HOlzlf_Z)\l 5 Hpizlli_p;i s 51121’1—1;1 s QO,L:—( 1—)\1)

Where 6; is introduced for country-specific effects, €4
represents the error term, 6,;and 0q; capture the dynamic
of long-run effects, while 3,; and 7;; capture the short-run

dynamics. Finally, ¢; denotes the rate of adjustment to the
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long-run state; this value should be negative and significant
in order to confirm the long-run association between alcohol
intake and economic development.

Employing Evans (1997); Lee et al. (1996); M. Pesaran
and Smith (1995); M.H. Pesaran et al. (1999) Pooled "Mean
Group (PMG) technique, dynamic heterogeneous panels may
be estimated

Equation (2) is rewritten as follows:

AY ;= SOi(Yit—QOz'—Zlgzl gpiXﬁ,l—guAlcoholit -
5~2i Alcohol?t)—zlgzl Bpi AXE, —v1:A Alcohol

—Yai AAlcohol?t + € (3)
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We conducted two stationary tests: the test of Levine et al.
(2002) and Im et al. (2003); Kao (1999).

4. EMPIRICAL RESULTS

The result of the stationary tests is recorded in Table 3. It is
apparent from this table that the Gross Domestic Product and
Inflation variables are stationary at level whereas the rest of the
model variables are stationary in first difference.

Table 4 displays the results of the Kao (1999) cointegration
test.  This table indicates that the model’s variables are
cointegrated if the probability of their cointegration is less than
5%.

The results of the stationary and cointegration tests allow
us to use the PMG method to estimate the parameters of our
growth model. The results of the growth model are recorded in
Table 5.

Estimating growth equations using the PMG technique
demonstrates that speed of adjustment is negatively significant
for all models, supporting cointegration and suggesting that
the tie between economic growth and explanatory variables is
characterised by predictability.

This shows that the drinking of alcohol has no immediate
impact on growth. However, in the long run, it has a beneficial
and considerable impact on the economy (Column 6). Thus,
an increase in alcohol consumption of one unit will lead to
an increase in growth of 5.11 % in the long run. The tax
revenue can explain this result on alcohol industries, which is
one of the major sources of income for African countries. These
incomes finally contribute to the formation of the GDP. The
finding that alcohol consumption fosters economic growth is
relatively not consistent with Thavorncharoensap et al. (2009)
who have found that alcohol has a significant economic impact
on society. Results from the nonlinear specification show that
the non-linear coefficient has a statistical influence on economic
growth for the six equations. According to the empirical
evidence, there is a threshold at which better-quality alcohol has
a positive influence on economic growth, and above which it has
a negative effect. An inverted U-shape is also apparent from
the evidence (Laffer curve of alcohol). The control variables
have the expected signs. Trade, active population and education
have the expected positive sign while inflation and the internet
are expected negative. Moreover, we find the threshold value
beyond which an increase of one unit of alcohol would drop the
economic growth by solving the equation

raGDP = 0.

0 Alcohol

This value is obtained as: threshold value = ;yﬁ

Using the lacter formula, we found that the threshold value
of alcohol consumption per capita is 255.5 $ (column 6). This
result can be explained by the fact that the overconsumption
of alcohol will surely increase the tax revenue perceived by the
States. However, this situation will hamper the productivity of
the labour factor, which is very important for the production
system. At this level, the amount of taxes lost on the overall
production system will be more than that of tax perceived on
alcohol consumption by the States. This result is compatible
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with the empirical literature, which demonstrates the existence
of a threshold beyond which alcohol consumption leads to
disease (Asiimwe et al., 2015; Granich, 2018); negatively
influences professions such as driving (Hingson et al., 2017)
and leads to death (Roerecke et al, 2008; Ferreira et al,
2017). All these negative aspects of overconsumption of
alcohol hamper economic growth. This result is also consistent
with Thavorncharoensap et al. (2009), who have found that
alcohol has a significant economic impact on society.

In order to test the robustness of the above results, we
introduced other control variables (employment, foreign direct
investment and government effectiveness) in the model, and we
also used an alternative estimation technique. The estimation
of this model is the Generalized Moments Method system
of Blundell and Bond (1998).
problem, this method is also robust to autocorrelation and
heteroskedasticity. It also corrects the problem of variables
omitted from the model. The validity of the result produced
is based on two main tests: the second-order autocorrelation
test and the conformity test of Sargan’s overidentification test
(1958). 'The results of the GMM estimation are recorded in
Table 6.

The analysis of the effect of alcohol consumption on
economic growth by the GMM system shows that the wald
test is significant at 1% for all models, which means that the
models are well specified. In addition, we observe an absence
of second-order autocorrelation at the 5% threshold and the
validity of the instrument identification test in four columns.
The results also show that economic growth lagged by one
period has a positive and significant effect on economic growth
at the 1% threshold. This result corroborates the convergence
theory of the growth model of Barro (1990), which states that
the economic growth levels of different economies tend to be a
loser over time. Alcohol intake has a positive effect on economic
growth when consumed in moderation, but when consumed in
excess, it has a negative effect on growth. The evidence points to
a U-shape that is inverted (Laffer curve of alcohol). Moreover,
foreign direct investment and government effectiveness variables
foster economic growth, whereas employment variables have no
significant effect on economic growth (column 4).

Besides the endogeneity

5. CONCLUSION

This study added to the body of knowledge by examining
the nonlinear link between alcohol consumption and economic
growth in 32 African countries between 2000 and 2016. The
alcohol consumption expenses per capita are used to capture the
alcohol variable. The empirical evidence is based on PMG and
GMM. The results show that: (i) alcohol consumption fosters
economic growth in sub-Saharan African countries, and (ii)
there exists a non-linear relation between alcohol consumption
and economic growth. The empirical evidence shows that there
is a threshold at which increasing alcohol use has a positive
influence on economic growth and a negative effect over this
threshold. An inverted U-shape is also apparent from the
evidence (Laffer Curve of alcohol). As a result, governments in
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Table 3
Results of stationary tests
Levine et al. (2002) Im et al. (2003) Integration
P-value at level ~ DP-value at first difference ~ P-value at level ~ P-value at first difference ~ order
GDP 0.0000 - 0.0000 - 1(0)
Alchool 0.2871 0.0000 0.3874 0.0000 1(1)
Alchool2 2780 0.000 0.4062 0.0000 1(1)
Trade 0.0719 0.0000 0.3438 0.0000 I(1)
Inf 0.0000 - 0.0000 - 1(0)
Internet 0.9999 0.0000 0.9943 0.0000 1(1)
Pop2 0.9953 0.0000 0.9999 0.0000 101)
Education 0.1240 0.0000 0.0000 - 1(1)
Source: Authors from the software Eviews 9.
Table 4
Results of KAO cointegration
t-Statistic Prob.
ADF -5.084719 0.0000
Source: Authors from the software Eviews 9.
Table 5
Regression of alcohol consumption on economic growth
Long run (1) ) (3) 4) 5 (6)
Alcohol 0.1336*** (24.26) 0.777** (9.57) 0.0698*** (8.53) 0.0678*** (8.16) 0.0295*** (3.41) 0.0511*** (3.46)
Alcohol? -0.0005*** (-18.78)  -0.0002*** (-6.57)  -0.0002*** (-5.72)  -0.000*** (5.15) -7.10E-5** (-2.03) ~ -0.0001*** (2.92)
Trade 0.0143*** (6.53) 0.0107*** (4.85) 0.0113*** (4.30) 0.0530*** (6.72) 0.0420*** (4.96)
Inf 0.1347*** (4.05) 0.0892*** (3.97) -0.2068*** (-9.05)  -0.0889*** (-4.44)
Internet 0.0086 (0.54) -0.0377*** (-3.06)  -0.0719*** (-4.19)
Pop 0.0709*** (5.9) 0.0756*** (6.10)
Education 0.0422 (0.74)
Short-run
Cointeq -0.4909*** (-7.26) -0.5311*** (-7.80)  -0.5150*** (-7.95)  -0.5610*** (-7.90)  -0.6668*** (-8.07)  -0.7243*** (-8.28)
D(Alcohol) 30.6310* (1.82) 28.8883* (1.84) 27.1559 (1.62) 25.1395 (1.63) 9.8593 (1.47) 7.2124 (1.24)
D(Alcohol?) -6.0884 (-1.24) -5.7761 (-1.22) -5.7138 (-1.22) -5.6674 (-1.19) -1.1045 (-1.51) -1.3900 (-1.3)
D(Trade) 0.0196 (0.68) 0.0037 (0.09) -0.0064 (-0.14) -0.0206 (-0.46) -0.0338 (-0.69)
D(Inf) -0.05685 (-1.20) -0.0451 (-1.00) 0.0569 (1.11) 0.0066 (0.13)
D(Internet) 0.0158 (0.05) 0.0741 (0.28) 0.0463 (0.13)
D(Pop) -6.3943* (-1.97) -7.6293* (-2.16)
D(Education) -1.4171 (-0.61)
Nb. Obs 512 512 512 512 512 507
Nb. Countries 32 32 32 32 32 32

Note: the values in parentheses represent the t-statistics. Significance levels: *** p<(0.001, ** p<{0.05 and * p<0.1

Source: Authors from the software Eviews 9.

Sub-Saharan Africa are working to limit the amount of alcohol

that their citizens consume in order to keep them safe from

alcohol-related ailments while also ensuring the region’s long-

term economic viability.
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Table 6
GMM estimation with more control variables
(1) 2

L.gdp 0.3749*** (4.02) 0.3979*** (3.93)
Alcohol 0.0931*** (2.93) 0.0954*** (3.21)
Alcohol? -0.0002* (-1.69) -0.0003** (-2.03)
Trade 0.0076* (1.85) 0.0036 (0.69)
Inf 0.0183* (1.91) 0.2241** (2.18)
Internet -0.0165 (-1.39) -0.0199 (-1.62)
Pop -0.2849*** (-4.38)  -0.2900*** (-4.02)
Education 0.0942** (2.33) 0.1216*** (2.80)
Empl 0.01971 (1.17)
Fdi
Goveff
Cons 14.2394*** (4.82) 13.1957*** (3.72)
Prob(AR1) 0.003 0.003
Prob(AR2) 0.774 0.712
Prob(Sargan) 0.499 0.433
Prob(Chi2) 0.000 0.000
Instruments 24 24
Nb. Obs 509 509
Nb. Countries 32 32

(3)

0.4147*** (4.22)
0.0953*** (3.05)
-0.0003* (-1.90)
-0.0027 (-0.28)
0.0193* (1.89)
-0.0256* (-1.93)
-0.2201** (-2.03)
0.1106** (2.43)
0.01708 (0.97)
0.0767 (0.85)

9.7726* (1.82)
0.002

0.750

0.381

0.000

24

509

32

(4)

0.1844** (2.93)
0.0804** (2.59)
-0.0002* (-1.71)
0.0016 (0.25)
0.0231** (2.38)
-0.0310%* (-2.26)
-0.4518*** (-3.85)
0.1803*** (3.77)
0.0049 (0.22)
0.0584** (2.76)
1.3316* (3.10)
24.7987%** (3.72)
0.008

0.666

0.597

0.000

26

509

32

Note: the values in parentheses represent the t-statistics. Significance levels: *** p<C0.001, ** p<{0.05 and * p<<0.1

Source: Authors from the software Stata 12.
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