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Abstract

Background Consumption of sugar-sweetened beverages (SSBs) or sugary drinks may reduce or even eliminate
the household income allocation for other essential commodities. Reducing expenditure for consumption of other
household commodities is known as the crowding-out effect of SSB. We aimed to determine the crowding-out
effect of SSB expenditure on other household commodities. In addition, we also identified the factors influencing
the household’s decision to purchase of SSBs.

Methods We used the logistic regression (logit and multinomial logit models) and the Seemingly Unrelated Regres-
sion (SUR) models. In order to find the probability of a given change in the socio-demographic variables, we also esti-
mated the average marginal effects from the logistic regression. In addition, we regressed the SUR model by gender
differences. We used Household Income and Expenditure Survey (HIES) 2016 data to estimate our chosen economet-
ric models. HIES is nationally representative data on the household level across the country and is conducted using

a multistage random sampling method by covering 46,075 households.

Results The findings from the logit model describe that the greater proportion of male members, larger household
size, household heads with higher education, profession, having a refrigerator, members living outside of the house,
and households with higher income positively affect the decision of purchasing SSB. However, the determinants vary
with the various types of SSB. The unadjusted crowding out effect shows that expenditure on SSB or sugar-added
drinks crowds out the household expenditure on food, clothing, housing, and energy items. On the other hand,

the adjusted crowding out effect crowds out the spending on housing, education, transportation, and social and state
responsibilities.

Conclusion Although the household expenditure on beverages and sugar-added drinks is still moderate (around
2% of monthly household expenditure), the increased spending on beverages and sugar-added drinks is a concern
due to the displacement of household expenditure for basic commodities such as food, clothing, housing, edu-
cation, and energy. Therefore, evidence-based policies to regulate the sale and consumption of SSB are required
for a healthy nation.
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Background

The consumption pattern of sugar-sweetened bever-
ages (SSBs) or sugary drinks is growing worldwide. Liq-
uids sweetened with various forms of added sugar are
commonly known as SSB, such as regular soda, fruit
drinks, sports and energy drinks, sweetened waters, pop,
cola, tonic fruit punch, lemonade, sweetened powdered
drinks, and coffee and tea beverages with added sugars
[1]. The SSBs are a main dietary source of added sugar
intake, which are rich in calories but poor in nutrients,
therefore negatively affecting overall diet quality [2]. A
single can of SSB contains around 40 g of free sugars,
which is equivalent to about 10 teaspoons of table sugar,
and provides calorie equivalent to approximately 200 cal
[1]. The increasing trend of SSB consumption is aug-
menting the risk of noncommunicable diseases (NCDs).
The consequences of SSB consumption on health are well
documented in the literature [3—8]. Current evidence
indicates that frequent SSB intake is linked to gaining
weight and could cause obesity and obesity-related dis-
eases such as type 2 diabetes and cardiovascular disease
[9, 10]. Hence, the World Health Organization (WHO)
recommended to reduce the consumption of added sug-
ars to less than 5% of the daily energy intake (equivalent
to around 6 teaspoons of table sugar for adults) of adults
and children [11].

Growing consumption of SSBs not only impacts human
health but also affects the household resource alloca-
tion for basic goods and services. Consumption of SSBs
includes both direct (out-of-pocket expenditure) and
indirect costs (public health cost) to the consumer and
the society in the process of treating obesity, metabolic
syndromes (cluster of heart disease, stroke, and type 2
diabetes), and kidney disease [12]. Consumption of SSBs
may reduce or even eliminate the household budget
allocation for other essential commodities. Reducing
expenditure for other household consumption commodi-
ties is known as the crowding out effect of SSB. How-
ever, the study on the displacement of household income
for essential necessities due to SSB consumption is very
scanty. Understanding patterns of SSB consumption, any
associated socio-demographic characteristics, and the
crowding out effect of SSB consumption on necessary
commodities are important to design and implement
effective public health strategies to lower the consump-
tion of SSBs.

The rate of SSB consumption is alarming in Bangla-
desh, especially among the youth and children. Evidence
suggests that 48% of the school children consumed soft
drinks on a daily basis [13], while most of the university
students (95.4%) consumed SSBs, and 53.6% reported
more than twice a week [14]. We aimed to determine
the crowding-out effect of SSB expenditure on other
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household commodities using secondary data. In addi-
tion, we also intended to identify the factors influencing
the household’s decision to purchase SSB.

Data, variables, and methodology

Data and variables

We have wielded Household Income and Expenditure
Survey (HIES) 2016 to explore the determinants and
crowding-out effect of Sugar-Sweetened Beverages (SSB)
or sugary drinks in Bangladesh. HIES data is nation-
ally representative and is collected by the Bangladesh
Bureau of Statistics (BBS) at the household level at five-
year intervals since 1973-74 [15]. We have used the last
round of HIES data, i.e., HIES 2016, which consists of
32,096 rural households and 13,980 urban households
across the country. The HIES 2016 portray household
consumption patterns for over 140 food items and over
200 non-food items. We have divided the food and non-
food items among ten mutually exclusive categories
(food, clothing, housing, medicine, education, energy,
lifestyle, transportation, social and state responsibility,
and durable goods). BBS collects data for food items on a
daily and weekly basis, whereas data for non-food items
are collected monthly and annually. The detailed survey
methodology and design are delineated in the published
report of HIES [15].

Sugar-sweetened beverages (SSBs) generally include
soft drinks, sugar-added fruit beverages, carbonated
drinks, regular sugary soda, and sweetened waters [4].
Tea and coffee are also thought of as beverages if sugar
is added during consumption [16], though Zheng et al.
(2015) described tea and coffee as substitutes for SSBs
[17]. Nevertheless, we defined tea and coffee as SSBs,
as most people in Bangladesh add sugar to their tea and
coffee consumption.! Since this paper aims to investigate
the crowding-out effect of SSB on household expendi-
ture for basic expenditure commodities, we have disag-
gregated SSB from the food items. Given the nature of
the data, we have divided SSB consumption into three
categories: soft drinks (Coke, RC, Pepsi, Mojo, sugar-
added sherbats, and other soft drinks), other sugar-
added drinks (Horlicks, tea, coffee, other sugar-added
sherbats), and both. We have considered a household as
a beverage and soft drink consumer if any member of the
household consumed any beverage drinks. Similarly, if
any member of a household purchased any of the other
sugar-added drinks or juice is regarded as the consumer
of other sugar-added drinks. On the hand, if the house-
hold has incurred expenditure on soft drinks and other

! Please see the link for detail https://brooklyntea.com/blogs/news/tea-
culture-in-bangladesh-1
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drinks, it is identified as the consumer of both drinks.
The crowding-out effects are investigated for each of
these mutually exclusive groups. Besides, since the data
are collected daily, monthly, and yearly, we have con-
verted these into monthly for our analysis.

Method

We have used a logistic regression model to delineate
the determinants of consuming sugar-sweetened bever-
ages and other drinks. On the other hand, we have exer-
cised the Seemingly Unrelated Regression (SUR) model to
depict the crowding-out effect of sugar-sweetened bever-
ages following a similar kind of study [18]. We first divided
the sample households into households that consume any
kind of SSBs and households that do not consume any
SSBs. We then divided the SSB-consuming households
into three mutually independent sub-categories: those
that consumed only soft drinks, those that consumed only
other sugar-added drinks, and those that consumed both
drinks. Therefore, we have used a logistic regression model
to estimate the probability of consuming any sugar-added
drinks and a multinomial logistic regression model to esti-
mate the probabilities of consuming only soft drinks, only
other sugar-added drinks, and only both kinds of drinks
controlling a set of socioeconomic characteristics. Accord-
ing to [19], the logistic cumulative distribution function
takes the following form.

, exp(Z'B)

P(y=1lz) = G(Z'8) = 5 Fapseyy 1)
where, G(z’ ﬁ) follows the standard logistic distribution
function, y = 1if any member of a household has positive
expenditure on drinks, and y = 0, if a household does not
have any consumption for any drinks. The set of explana-
tory variables is shown by z vector, including individual
and household-level socioeconomic characteristics. The z
vector represents the proportion of adult members, the
proportion of earners, health condition of the household
members, the gender of the household head, religion,
access to the refrigerator, residential location, house-
hold head migration record, and household income. We
have also used categorical variables for household size
(number of members from 1-3, 4-6, and 7 and above),
education level of the household head (no education, pri-
mary education, secondary and higher secondary edu-
cation, undergraduate, and graduate and postgraduate),
and income group (below BDT 5733, 5733-9030, 9031—
13,882, 13,883-49,751, and above 49,751).

To address the three groups of drinks consumption,
we have estimated the following multinomial logit
model to estimate the probabilities of consuming a par-
ticular form of drink.
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exp(z' )

b =dle) = s e

, where,h = 0,1,2 (2.1)
where d indicates the status of a household consuming
a particular kind of drink (i.e., d = 0 if only soft drinks,
d = 1if only other sugary drinks, and d = 2 if only both
drinks), since y takes the different values of the categories
d, the above equation is a multinomial logistic regression
model. We considered the households that consume only
soft drinks as the base category, and the coefficients of
the multinomial logit model are interpreted compared to
the reference category. For d = 0, the model becomes.

(y=0I2) = =7,

————, Where h = 1,2
1432027 exp(2/By)

(2.2)

The estimation of the binary model is generally inter-
preted by calculating the marginal effects from Eq. 2.1
by setting all the predictors at their mean values. But the
calculation of marginal effects is complicated and var-
ies from continuous to the discrete independent variable
[19]. However, Green (2003) [20] derived the marginal
effects more flexibly. The marginal effects for the contin-
uous independent variable:

d=2
0P(y =d|2) —
O;]T = Pyi(Bjx — Z BarPia) = Pij(Bix — Bi)
L d=0
(2.3)
On the other hand, the marginal effect can be esti-
mated for a dummy independent variable in the following
form [21]:

Py =da) _ Ply=dlzzg = 1) — P(y = d|z,zi = 0)
E)zik

(2.4)

However, although the marginal effect at the mean
value simplifies the estimation, they cannot ensure a unit
in the data that indicates the average for all variations. In
contrast, Average Marginal Effects (AME) is used more
frequently to avoid the above problem [21].

1 =~ 0P(y =d|z)
AME ==Yy —2— "%
n ; 0zZ;x (3)

Thus, AME can be derived by taking the arithmetic
mean of each unit of marginal effects.

Method for estimating crowding-out

The crowding-out effect of SSB has been defined as the
households’ reduced consumption of basic necessities
due to the consumption of beverages and other sugar-
added drinks. On the other hand, crowding out of
certain goods and commodities may be derived as the
difference of average expenditure shares of different
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consumption categories between SSBs consumers and
non-consumer [18], and/or change in budget share of
certain goods and commodities due to one unit change
in expenditure on SSBs [18, 22]. Households’ expendi-
ture on SSBs can be zero either because SSB commodi-
ties are not in the households’ preference set even if
they have enough income; or because households can
not afford SSBs due to lack of income. The first situa-
tion explains a difference in the consumption pattern
of SSBs between SSBs consuming and not consuming
households. It also assumes that households that have
expenditure on SSBs first make the decision of SSB
consumption before making the purchasing decision
of other commodities. Therefore, SSB consumption is
weakly separable from the consumption of other com-
modities. It means that household demand for a par-
ticular commodity depends on households’ decision
of SSB consumption and households’ residual income
[18, 23].

The existing literature estimates the crowding out
effect in two ways: without controlling (unadjusted) the
household socioeconomic characteristics and by control-
ling (adjusted) them. In the former model, we have com-
pared the mean expenditure share of the households that
consume drinks and the households that do not consume
any drinks without controlling the socio-demographic
variables of the individuals and households. We have also
tested the mean differences using the t-test. The nega-
tive statistically significant differences are termed as the
unadjusted crowding out effect of drink consumption,
whereas the positive one increases the expenditure. In
contrast, the second model has been estimated based
on the household utility maximization problem for the
purchasing decision of households between sugar-added
drinks and other basic necessities [18]. Therefore, we ran
regressions that predicted each expenditure category’s
budget share distribution based on the drinking status
controlling household socioeconomic characteristics
(Egs. 4.1 and 4.2).

The Quadratic Almost Ideal Demand System (QAIDS)
framework [24] is widely used to identify the crowd-
ing out effect [22]- estimating the changes in allocated
budget shares for different expenditure categories due
to the changes in expenditure allocated for SSBs. Due to
the absence of direct price information in household level
data, one can only estimate conditional Engel curves [23].
Following [22, 23], we also used the conditional Engel
curves from the QAIDS framework. The QAIDS permits
a specific expenditure category to be either a necessity or
luxury by adding a quadratic expenditure variable in the
econometric model [22, 24, 25]. The conditional Engel
curves can be described for any SSB drinks as follows:
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8
Cij =a+yD; +0InE; + élnEl-2 +z18 + Z ugDivision;y + e
d=1

(4.1)
where Cj; is the expenditure share for expenditure item
j for the householdi. We have divided expenditure items
into 10 broad groups (food, clothing, housing, medicine,
education, energy, lifestyle, transportation, social respon-
sibility, and durable goods). Expenditure shares are
derived after subtracting the expenditure on SSB drinks.
D; is a dummy variable that takes 1 if a household mem-
ber purchased any drinks, O for otherwise. E; denotes
the monthly household expenditure after excluding the
expenses of drinks, and z7 are socio-demographic char-
acteristics for the household, including the proportion
of adult members, proportion of the earning member,
health condition, household size, gender of the house-
hold head, religion, education, and household head’s
major profession. Division;; controls the spatial fixed
effects, that gets 1 if household i is drawn from the resi-
dential area d, and O otherwise. There are 8 administra-
tive division in Bangladesh, and we assume prices are

fixed within the division. e;; is the stochastic error term.
On the other hand, to estimate the crowding out effect
of only soft drinks, only other sugar-added drinks, and

only both drinks, we have used the following equation:

8
=2
Cij=a+ thoy[Dit + 0InE; + SlnEl.2 +z18+ Z waDivision;g + ej

- (4.2)

Equation (4.1) and (4.2) are the systems of conditional
Engel curves, and Eq. (4.2) is modified from Eq. (4.1) for
the estimation of crowding out for only soft drinks, only
other sugar-added drinks and only both drinks. Where ¢
takes all the categories of drinks consumption. D;; takes
0 if a household purchases only the soft-drink items, 1
if a household purchases only the other sugar-added
drinks items, and 2 for only both drinks.

Similar studies of crowding out [18, 22, 23, 26, 27]
pointed out the possibility of an endogeneity problem
in total expenditure and expenditure of the targeted
goods (like soft drinks). Most of the studies of crowd-
ing out literature reveal that these variables are endog-
enous [18, 22, 23]. Therefore, the instrumental variable
(IV) method is used to produce consistent and unbiased
estimates [22, 23, 25]. Although some candidates like
household income, household assets, and adult males to
female ratio were used as instrument for total expendi-
ture [18, 22, 23], we have instrumented the household
monthly per capita expenditure with monthly per capita
income to address the endogeneity problem.

Since the household decision to purchase goods and ser-
vices is made simultaneously, the expenditure of one item
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is more likely correlated with other categories. Therefore,
we may also assume that the dependent variables will be
correlated with the error term of the other equations (con-
temporaneous correlation) [23]. Each of the equations
under the system of Engel curves (Egs. 4.1 and 4.2) might
have SSB drinks consumption as conditioning items with
total expenditure and other household characteristics. In
addition, as each equation under the system of conditional
Engel curves contains the same explanatory variables, the
above system of equations (in Egs. 4.1 and 4.2) is a Seem-
ingly Unrelated Regression (SUR) model A SUR model with
IV framework is functionally a Three-Stage Least Squares
(3SLS) method [22]. A 3SLS can produce more efficient
and consistent estimates compared to other methods under
the assumption of homoscedasticity of error term.

Results

Table 1 portrays household categorization according to
household drinking status by rural-urban and income
level (for the bottom and top quantiles). It depicts that
more than two-thirds (70.12%) of the households con-
sume drinks and juice-related goods. The drinking pat-
tern of SSB is very high among the richest people in
the country, indicating that higher-income households
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have a greater tendency to purchase beverages and
sugar-added drinks.

It is also evident that urban people are more inclined
to consume beverages and other drinks than rural
people. In addition, a greater proportion of the house-
holds in the top quantile consume SSB compared to the
proportion of the households in the bottom quantile,
regardless of the households’ residential location.

Table 2 describes the summary of major socioeconomic
and demographic variables. It shows that households with
no experience of SSB consumption earn about Bangla-
desh Taka (BDT) 4900 and expend BDT 3090 monthly
per household member with an average household size of
3.70. On the other hand, households with SSB consump-
tion earn approximately BDT 3860 and spend BDT 4030
monthly per household member, with an average house-
hold size of 4.34. Moreover, the households that do not
consume drinks have lower monthly per capita expendi-
ture than those who purchase SSB for food and non-food
items, including education. Additionally, an average house-
hold spends about BDT 271, BDT 168, BDT 243, and BDT
436 monthly for any drinks, only soft drinks, only other
sugar-added drinks, and only both drinks, respectively.
Table 2 also reports that large households have a greater

Table 1 Distribution of households by drinking status use type and monthly household expenditure

All (%) Bottom Quintile (%) Top Quintile (%)
(1) (2) (3)
National
Households do not consume any kind of drinks 29.88 5249 13.78
Households consume at least one drink 70.12 47.51 86.22
Consume only soft drinks 2.24 1.04 323
Consume only other drinks 56.94 4461 58.58
Consume both 10.95 1.87 2441
Number of Households 46,075 9215 9215
Rural
Households do not consume any kind of drinks 32.86 53.14 15.25
Households consume at least one drink 67.14 46.86 84.75
Consume only soft drinks 2.1 1.06 335
Consume only other drinks 56.22 44.08 59.64
Consume both 8.81 1.72 21.77
Number of Households 32,095 7555 5017
Urban
Households do not consume any kind of drinks 23.02 49.52 12.03
Households consume at least one drink 76.98 5048 87.97
Consume only soft drinks 2.58 0.96 3.1
Consume only other drinks 5857 47.05 5731
Consume both 15.85 253 27.56
Number of Households 13,980 1660 4198

Source: Authors’ calculation
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tendency to spend their income on both food and non-
food items.

Similarly, a greater proportion of households con-
suming SSB are male-headed (95%), compared to the
households (81%) with no expenditure on any SSB.
However, the proportion of adult members in the
households is lower in the households with expenditure
on SSB, though the proportion of adult males among
adult members and the proportion of earners in the
households are approximately identical (Table 2).

Regarding the health consequences, a larger propor-
tion of the households that have spent on SSB (51%)
had at least one member who suffered from any chronic
disease during the last twelve months than the house-
hold with no expenditure on any drinks (45%). Since
households that consume SSB may need refrigerators to
store them, they may possess refrigerators more likely
than households with no drink expenditure. Table 2
depicts that 20% of the households that have purchased
SSB possessed at least a refrigerator, whereas only 12%
of the households with no expenditure had a refrigera-
tor. Besides, households with SSB consumption allot-
ted a greater amount of their income to education than
households without SSB consumption. The heads of
households with expenditure on drinks possess a higher
level of education (4.58 years) compared to the heads
of no-drinking households (3.50 years). In addition,
Table 2 also portrays that only heads of both drinking
households completed primary education (5.47 years).

We found that the higher proportion of adult mem-
bers, having sick members, larger household size, urban
location of the households, household heads’ education,
non-agriculture profession of the household head, having
a refrigerator, members living outside of the house, and
households income positively affect the decision of pur-
chasing SSB (Table 3). If the proportion of adult members
is increased by 1%, the average probability of SSB con-
sumption tends to increase by 7%. Similarly, a household
with more than 6 members has an 11%, and a household
with more than 3 members has a 4% higher probability
of purchasing a drink than the reference category (1-3
members). Moreover, if a household is located in an
urban area, it has a 7% higher probability of purchasing
at least an item of SSB. Besides, having access to a refrig-
erator increases the 3% probability of consuming SSB for
an average household. The higher education and income
category are also more likely to influence the household
to purchase SSB (Table 3).

Although the proportion of adult members and male-
headed households increases the likelihood of the deci-
sion to purchase any SSBs or sugary drinks, they decrease
the probability for only soft drinks beverages (column
3). However, though the sign and significance for both
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drinks (column 4) are similar to any drinks (column 1),
some deviations are found in only other sugar-added
drinks (column 3). For instance, the sign of the refrigera-
tor coefficients is found to be negative. It might happen
because the drinks items in other sugar-added drinks
may not require the necessity of refrigerators for storage
purposes.

Table 3 also reports the Wald chi-squared value asso-
ciated with the p-value. It presents that the Wald-chi-
squared test statistic is statistically significant at 1% level
of significance, indicating that the explanatory variables
included in the model significantly improve the fitness
of the model. Pseudo R-squared values for both logit and
multinomial logit model are about 0.03, which may seem
to be a lower value, however, logistic regressions gener-
ally produce low values of Pseudo R-square.

Table 4 sketches the unadjusted crowding out of the
various consumption categories of the households due
to the expenditure on SSB. The coefficients of column
2 are considered the reference category for households
with having expenditure on beverages and other sugar-
added drinks. Since we estimated the results (columns 3,
4, 5, and 6) based on the reference category (households
with no SSB consumption), the estimated coefficients are
interpreted as percentage point differences. A positive
percentage point difference explains that households hav-
ing expenditure on SSB distributed more share of their
expenditure, on average, to that expenditure category,
whereas the negative percentage point difference implies
that households having expenditure on SSB allocated a
smaller share to that particular consumption category.
The negative percentage point difference is called the
crowding out effect. The detailed unadjusted crowding-
out effects are reported in Table 4 from columns 3 to 6.

According to column 3 of Table 4, expenditure on SSB
crowds out household expenditure on food, clothing,
housing, and energy commodities of the households. On
the other hand, expenditure on SSB is positively associ-
ated with expenditure on education, social responsibility,
and durable goods. The second column shows the mean
share of households without SSB consumption. The third
column shows that an average household has shrunk
its budget on food by 1.42 percentage points due to the
expenditure on any SSB. In addition, the spending on SSB
reduces the expenditure on clothing, housing, and energy
commodities by 0.23, 0.74, and 1.25 percentage points,
respectively, on average. However, the expenditure on an
SSB increases the budget allocation on education, social
responsibility, and durable goods, on average, by 0.54,
0.38, and 0.31 percentage points, respectively.

Some differences are found in the magnitudes, signs,
and significance levels of the coefficients for the SSB
expenditure by type. For instance, the coefficients of the
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Table 3 Probability of drinks consumption: average marginal effects

Logit Model Multinomial Logit Model
(1) Any kind of drinks (2) Only Soft Drinks (3) Only Other Drinks (4) Only Both Drinks (5)

Proportion of adult members in the household

Proportion/Number of earners in the household

Health condition

Household size ((1-3) reference category)

Household size (4-6)

Household size (7 and above)
Gender of household head
Religion (muslim=1, any other category=0)

ok

0.07 (0.03,0.12)
0.02 (-0.01,0.04)

0.04 (0.03,005) ™
0.04(0.03,0.06)"
0.11(0.08,0.13)™"
-0.02 (-0.05,0.02)
-0.08 (-0.09, -0.06)

ok

Education of Household head (No education reference category)

Education of Household head (primary education)
Education of Household head (secondary educa-

tion)

Education of Household head (undergraduate)

Education of Household head (graduate)

Profession of household head

Having refrigerator

Urban (Residential location)

Migration status in the household

Income group ((below BDT 5733) reference category)

Income group (BDT 5733- BDT 9030)
Income group (BDT 9030 to BDT 13882)
Income group (BDT 13882-BDT 49751)
Income group (above BDT 49751)

Wald Chi-Square
Pseudo R-Square

0.04 (0.03,0.05)™"
0.04 (0.03,0.05)""

0.07 (0.07,0.11)"
0.03 (-0.00, 0.07)
0.03 (0.02,0.04)"
0.03 (0.02,0.05)"
0.07 (0.06,0.08)""
0.03 (0.00, 0.05)"

0.00 (-0.01,0.05)
0.05 (0.03,0.06)"
0.05 (0.03,0.06)"
0.07 (0. 05 0.08)"
1085.46™"

0.0264

-0.02 (-0.04,-0.00)"

-0.01 (-0.02,0.01)
-0.00 (-0.01, 0.00)

0.00 (-0.00,0.01)

-0.01 (-0.02, -0.00)™
-0.02 (-0.03,-0.01)"

ok

0.02(0.01,0.03)

0.00 (-0.00,0.01)
0.00 (-0.00,0.01)

-0.01 (-0.02,0.01)
0.00 (-0.01,0.02)

-0.00 (-0.01, 0.00)
0.01 (-0.00,0.01)"
-0.00 (-0.01, 0.00)

-0.00 (-0.01,0.01)

-0.00 (-0.01, 0.00)
-0.01 (-0.01, 0.00)
0.00 (-0.00, 0.01)
0.00 (-0.00, 0.01)
850.15™"

0.0294

0.02 (-0.02, -0.06)
-0.03 (-0.07,-0.00)"
-0.00 (-0.01,0.01)

-0.01 (-0.02, -0.00)"
-0.02 (-0.04, 0.00)*
0.01 (-0.02,0.05)
-0.05 (-0.07,-0.04)"
-0.01 (-0.02, 0.00)"
-0.02 (-0.04,-001)""

001 (-0.02,0.03)
0.02 (-0.05,0.01)
-0.02 (-0.03,-0.01)
-0.06 (-0.07,-0.05)""
-0.04 (-0.05,-0.03)™
-0.01 (-0.03,0.01)

ook

(
(
(
(

0.01 (-0.01,0.03)
-0.02 (-0.03,0.00)"
-0.04 (-0.06,-0.03)™
-0.07 (-0.08,-0.05)""

-0.00 (-0.04, 0.04)
0.04 (0.01,0.07)"
0.00 (-0.00, 0.01)

01 (-0.00,0.02)"
0.03 (0.01,0.05)""
01 (-0.02,0.04)
003<002 0.04)™"

0.01 (-0.00, 0.02)"
0.02 (0.01,0.03)"

0.00(-0.02,0.02)
0.00 (-0.01,0.04)
0.02 (0.01, 003)***
0.05 (0.04,0.07)"
0.04 (0.03,0.05)™

01 (-0.01,0.03)

-0.00 (0.02,0.01)
0.02 (0.01, 0.04)***
0.04 (0.02,0.06)""
0.06 (0.05,0.08)""

"p<0.10
" p<0.05

" p<0.01; 95% confidence intervals are in parenthesis

Table 4 Unadjusted Crowding out in the expenditure share due to drinks consumption (Unadjusted difference in the share of
consumption expenditure)

Variables No drinks Any drinks Only soft drinks Only other drinks Only both drinks
Mean share (%) % point difference % point difference % point difference % point difference
(m (2) (3) (4) (5) (6)
Food 52,66 (5242,52.91) -142(-1.71,-1.13)™ -1.93 (-2.90,-0.96)"" 0(-1.50,-0.90)" 324 (-3.73,-2.76)"
Clothing 7.22(7.17,7.29) -0.23 (-0.30,-0.16)" 041 (-066,-0.17)"" 7(-0.24,-0.10)"" 049 (-061,-037)"
Housing 945 (9.28,9.63) -0.74 (-0.94,-053)"" 001 (-068,0.71) -0.90 (-1.11,-069)"" -0.02 (-0.37,0.33)
Medicine 467 (4.55,4.78) -0.05 (-0.18, 0.08) 043 (-0.03,090)" -0.07 (-0.20, 0.07) -0.06 (-0.28, 0.16)
Education 439 (4.27,451) 0.54 (0 40,0.69)" 121(0.73,1.70)" 0.44(0.29,0.59)" 0.95(0.70,1.19)"™
Energy 8.75 (8.67 8.82) -1.25(-1.35,-1.16)" -146 (-1.80,-1.13)" -1.05 (-1.15,-0.95)"" -2.26(-242,-2.10)"
Lifestyle 463 (457,468) 0.03 (-:0.03,0.10) 0.08 (-0.15,0.31) 0.02 (-0.05,0.09) 0.09 (-0.03,0.20)
Transportation 5.77 (5.66, 5.87) 0.09 (-0.03, 021) 0.10 (-0.29, 0.49) 001 (-0.11,0.14) 049 (0.29,0.69)"
Social Responsibility 1.67 (1.55,2.78) 0.38(0.25, 51)™ 0.50 (0.07,0.93)" 0.27 (0.13,041)™ 0.94(0.72,1.16)"
Durable Goods 142 (1.36,1.48) 1(0.24,0.38)" 0.58 (0.34,081)"" 0.21(0.14,0.28)™" 0.78 (0.66,0.89)"

“p<0.10
" p<0.05

" p<0.01; 95% confidence intervals are in parenthesis
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housing category for the household with expenditure
only soft drinks and both drinks are found positive and
negative, respectively, without being statistically sig-
nificant. The magnitude of food items for the household
with having expenditure only on both types of drinks is
almost double (-3.24) than the other categories. It implies
that expenditure on both kinds of drinks crowds out the
larger portion of the food budget for the households than
other categories.

Since the estimated results of Table 4 do not con-
trol the covariates of the model, the results reported in
Table 4, hence, are not the causal impact of the expendi-
ture on SSB on the household’s different consumption
categories. Table 5 shows the causal effect from the
estimation of the SUR model (adjusted crowding-out
effect). The results deviate for some types from the
unadjusted crowding out due to the inclusion of covari-
ates. Column 2 of Table 5 shows that the budget alloca-
tion for any SSB crowds out the expenditure on housing,
education, transportation, and social responsibility by
2.30, 0.36, 1.10, and 0.91 percentage points, respectively.
However, expenditure on the food item is found to be
positively associated with spending on drinks by an
amount of 3.04% points.

Page 9 of 13

The estimated adjusted crowding out results (column
2) due to the expenditure for SSB by types in household
different consumption categories are almost similar to
the crowding out effect due to the expenditure on any
SSB consumption. However, there are some variations in
magnitude, signs, and level of significance among the dif-
ferent types of models, like the unadjusted crowding-out
effect. The most apparent difference is found in the mag-
nitude of the food items (8.63) of the household’s expend-
iture on only beverages and other sugar-added drinks.

Table 6 presents the adjusted crowding-out effect on
various households’ consumption items disaggregated
by gender. It shows that male-headed households are
more prone to allocate their income to SSB, and there-
fore crowding out for various food and non-food items
is more prevalent among male-headed households than
female-headed households. Household income allocation
on SSB (column 2) crowds out the spending on housing,
education, energy, transportation, and social responsi-
bility on average for male-headed households. However,
most of the estimated coefficients for the female-headed
households’ samples are insignificant, indicating that the
spending on SSB does not influence the budget allocation
for other items for female-headed households.

Table 5 Adjusted Crowding out in the expenditure share due to drinks consumption (Seemingly Unrelated Regression (SUR) Model)

Household Categorization based on drinking status

Variables Any SSB Only soft drinks Only other sugary drinks Both drinks
% point difference % point difference % point difference % point difference
(1) (2) (3) (4) (5)
Food 3.04 5.62 2484 8.63
(1.90,4.19)" (-7.36,18.59) (0.94,4.03)" (5.85,11.40)"
Clothing -0.331 -0.62 -0.16 -0.84
(-1.30,0.55) (-2.11,0.87) (-1.12,0.79) (-2.11,043)
Housing -2.295 -3.70 -2.12 -4.75
(-3.10,-1.49) (-8.74,1.33) (-3.26,-0.98) (-6.30,-3.19)
Medicine 0.06 0.94 0.07 0.08
(-0.17,0.28) (-2.87,4.75) (-0.17,0.30) (-0.77,0.94)
Education -0.36 0.07 -0.37 -0.53
(-0.60, -0.20) (-2.16,2.29) (-0.66,-0.09) (-1.27,0.21)
Energy 0.04 -0.25 -0.23 -0.51
(-1.10,1.17) (-1.04,0.55) (-043,-0.03) (-2.06, 1.04)
Lifestyle -0.02 -0.04 0.06 -0.25
(-0.83,0.79) (-0.69,0.61) (-0.85, 0.96) (-1.43,0.94)
Transportation -1.10 -1.66 -0.98 -2.147
(-131,-0.89)" (-3.07,-0.25)" (-1.18,-077)"" (-2.84,-1.45"
Social Responsibility -0.91 -1.55 -0.75 -1.94
(-1.17,-064)" (-3.07,-0.03)" (-1.07,-044)™" (-253,-1.36)"
Durable Goods -0.20 0.33 -0.05 -0.15
(-1.09, 0.68) (-1.11,1.77) (-1.00,0.90) (-1.46,1.15)
“p<0.10
" p<0.05

"™ p<0.01; 95% confidence intervals are in parenthesis
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Table 6 Adjusted Crowding out in the expenditure share due to drinks consumption (Seemingly Unrelated Regression (SUR) Model)

with household head gender identity

Male Female
Variables Any SSB Only soft Only other Both drinks Any SSB Only soft Only other Both drinks
drinks drinks drinks drinks
% point % point % point % point % point % point % point % point
difference difference difference difference difference difference difference difference
)] (2) (3) (4) (5) (6) (7) (8) (9)
Food 3.02 740 248 8.54 3.14 1048 1.25 11.13
(1.64,4.41) (5.49, (048, (5.10, (-3.17, (2.22, (-6.38, (2.00,
930)" 448)" 11.97)" 9.45) 18.73)" 8.87) 2025)"
Clothing -0.21 -0.793 -0.28 -0.70 0.63 -1.65 .11 -0.87
(-1.16, (-1.31, (-0.48, (-2.13, (-1.46, (-4.24, (-1.97, (-3.15,
0.74) -0.28)" -0.08)" 0.73) 2.71) 0.94) 4.20) 141)
Housing -2.29 -4.55 -2.12 -4.75 -3.65 -3.73 -3.26 -7.06
(-3.25, (-5.92, (-3.58, (-6.58, (-8.79, (-10.95, (-9.98, (-14.14,
-1.33) -3.19)" -0.66) -2.93) 1.49) 3.49) 347) 0.02)
Medicine 0.05 040 0.06 0.11 -0.27 -1.83 -0.59 -0.51
(-0.18, (-0.45, (-0.20, (-0.87, (-2.98, (-4.89, (-4.29, (-3.71,
0.28) 1.24) 032) 1.09) 2.44) 1.24) 3.10) 2.68)
Education -0.334 047 -0.36 -0.50 -2.39 -1.57 -2.34 -2.57
(-0.59, (-0.44, (-0.71, (-1.31, (-6.65, (-6.39, (-7.97, (-7.51,
-0.08) 1.37) -0.02) 0.32) 1.88) 3.24) 3.29) 2.36)
Energy -0.30 -0.24 -0.22 -0.84 -0.81 -0.32 -0.61 -0.48
(-0.51, (-0.86, (-0.46, (-1.27, (-3.29, (-4.92, (-3.93, (-3.99,
-0.09)™ 0.39) 0.03)" -041)" 167) 428) 2.71) 3.03)
Lifestyle 0.05 -0.14 0.09 -0.17 1.51 032 1.70 1.38
(-0.85, (-0.59, (-0.95, (-1.53, (-0.10, (-1.04, (-0.58, (-0.22,
0.96) 0.32) 1.12) 1.19) 3.13)% 1.67) 3.98) 2.99)
Transporta- -1.09 -1.83 -0.97 -2.10 -0.65 -1.93 0.29 -4.19
tion (-1.31 L (-2.71, " (1.1 8,H (—2A83,H (-3.41, (-5.66, (-3.83, (—804,*
-087)" -0.95)° -0.75)" -1.38) 2.12) 1.81) 4.48) -0.33)"
Social -0.92 -1.85 -0.77 -1.95 -0.10 0.06 -0.31 -1.27
Responsibility (-1.22, (-2.63, (-1.16, (-2.56, (-2.74, (-1.70, (-3.80, (-3.63,
062" -1.07)" -0.38)" -1.33)" 2.54) 1.83) 3.19) 1.09)
Durable -0.08 0.13 0.01 -0.03 0.28 -0.55 042 1.07
Goods (-1.05, (-0.31, (-1.05, (-1.54, (-1.03, (-1.85, (-1.13, (-0.80,
0.90) 0.56) 1.07) 1.48) 1.60) 0.75) 1.97) 2.94)
"p<0.10
" p<0.05

" p<0.01; 95% confidence intervals are in parenthesis

In both Tables 5 and 6 (Male sub-sample), the coef-
ficients of food, housing, transportation, and social or
state responsibility are highly statistically significant.
On the other hand, though the education and energy
variables have some significant coefficients, they are not
consistent across the different specifications. It implies
that households certainly reduce the budget shares of
housing, transport, and social and state responsibility,
but they remain cautious about education and energy
expenditure. In addition, the coefficients in the female
sub-sample (Table 6) are mostly insignificant, with few
marginally significant coefficients. It indicates that male-
headed households displace more of their budget share
than female-headed households.

Households may have zero consumption of SSBs due
to the lack of income. It implies that poor households
may have corner solutions for SSBs consumption. Exist-
ing literature also shows that poorer households have sig-
nificantly lower SSBs consumption than richer households
[28, 29]. Therefore, one can assume that consumption for
other consumption categories will not be affected by the
poorer people. Based on this hypothesis, we estimated the
crowding-out effects by dividing the household accord-
ing to the income quantiles for each of the four SSB cat-
egories: any SSBs, only soft drinks, only other sugar-added
drinks other than soft drinks, and only both drinks. Results
of the crowding out for each of the five income quantiles
are reported in Table 7. Obtained results confirmed that
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the consumption of almost all commodities is unaffected
for the household belonging to the 1st income quantile-
the poorest households (Table 7). On the other hand, as
income rises (quantile 2, 3, 4, and 5), consumption of SSBs
displaces the budget shares for the other basic goods and
commodities (Table 7).

Discussion

We estimated the crowding-out effect without control-
ling the covariates (unadjusted crowding out) and by
controlling the covariates (adjusted crowding out). The
unadjusted crowding-out effects reveal that expendi-
ture on SSB crowds out the expenditure on food, cloth-
ing, housing, and social responsibility. In contrast, the
adjusted crowding-out effects present that the expendi-
ture on SSB crowds out the expenditure on housing,
education, transportation, and social responsibility. In
both cases, it is evident that SSB consumption displaces
the household expenditure for basic necessities such as
food, clothing, housing, transportation, and education. It
implies that the consumption of SSB affects human capi-
tal development, and therefore, it hinders the well-being
of the people. In a similar study on tobacco, Hussain
et al. (2018) [18] also found that tobacco consumption
reduces the expenditure on health and education, which
affects human capital development and the well-being of
the people.

The findings present that households with SSB con-
sumption are more likely to have sick members who
suffered from any chronic disease during the last
twelve months. On the other hand, logistic regres-
sion results show that households with sick members
are positively associated with consuming SSB or other
sugar-added drinks. Unadjusted crowding out effects
of SSB and sugar-added drinks depicts that the house-
holds that have expenditure on only soft drinks have
greater expenditure on medicine, implying that SSB
consumption poses a health burden. However, the
coefficients for all specifications for adjusted crowd-
ing out are found positive, though they are not statisti-
cally significant. It insinuates that consumption of SSB
increases the risk of being affected with chronic dis-
eases, and therefore, it increases the expenses for medi-
cine. It is evident that the consumption of SSB has also
caused budget displacement in the household income
portfolio.

Our econometric results also show that male-headed
households are more likely to allocate their income to
beverages and other sugar-added drink commodities.
Therefore, crowding out for various food and non-food
items is more prevalent for household consumption
items in male-headed households. It seems rational
because male members of the households remain mostly
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outside and therefore are more frequently used to bever-
ages and sugar-added drinks than the female members.

The study has a number of limitations. As the latest
HIES 2021 data is not publicly available yet, the study
team analysed the HIES 2016 data. There might be
changes in the SSB consumption pattern and related vari-
ables since 2016. Moreover, the available SSBs in Bangla-
desh are diverse in nature, and they are not well defined
in Bangladesh for policy and practice. The HIES 2016
data also does not define 'SSB’ explicitly. For instance,
sherbats (like fruit juices) are added to the category of
soft drinks (code 151) in the current HIES 2016. In addi-
tion, bottled waters are added with the soft drinks (code
194) in the dining out section. Therefore, it is not possi-
ble to disaggregate the sherbats from the soft drinks, or
to determine whether the SSB or bottled water was con-
sumed. In the absence of an operational definition of SSB
and limitations of the available data, we have categorized
the SSB in line with the questions asked in the HIES 2016
survey and their classification of SSBs. Despite the limi-
tations, this study, for the first time, generates evidence
of the crowding-out effect of sugar-sweetened beverages
(SSBs) on household expenditure patterns in Bangla-
desh. We recommend that for future rounds of HIES, the
SSB needs to be defined properly and collect the disag-
gregated response accordingly. This is also important for
designing taxation on diverse types of SSB products and
designing an intervention for all kinds of SSBs.

Since the consumption of SSB negatively affects the
basic household consumption and well-being of the peo-
ple, evidence-based policies are required in order to curb
the use and overuse of SSB. Future research is needed to
design and implement innovative interventions to curb
the consumption of SSB.

Conclusion

The increased consumption of sugar-sweetened bev-
erages (SSBs) not only impacts human health but also
crowds out the household income allocation to the basic
necessities. Wielding nationally representative House-
hold Income and Expenditure Survey (HIES) 2016 data,
we found that male members, larger household sizes,
household heads with higher education, profession, hav-
ing a refrigerator, members living outside of the house,
and households with higher income positively affect the
decision of purchasing SSB. In addition, the consump-
tion of SSB crowds out the household spending for basic
necessities like food, clothing, housing, education, trans-
portation, and social responsibilities. Based on our find-
ings, we recommend evidence-based policies to regulate
the sale and consumption of SSB for a healthy and pro-
ductive nation.
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