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Excise taxes are an important source of revenue in most developing countries
including Kenya. Between 1980 and 2018, excise taxes constituted a significant
proportion of revenue in Kenya, yielding an average revenue contribution of 3.1
percent of GDP. Over the years, imposition of excise duty has been expanded
from products considered harmful to society to include financial services as part
of revenue raising measures. However, this expansion of excisable goods and
services may distort consumer behaviour, resulting in low tax revenue
generation. This paper estimates the price elasticity of demand of various
excisable goods and services in Kenya. Price elasticity of demand, which is the
responsiveness of change in quantity demanded of a good or service with
respect to a change in its price, is essential in the formulation and design of tax
policies as it helps in assessing who ultimately bears the tax burden. Using the
2015/16 Kenya Integrated Household Budget Survey data and employing
Deaton’s Almost Ideal Demand System model, demand elasticities for tobacco,
alcoholic products, financial services, and petroleum products are estimated to
assess the responsiveness of their quantity demanded with respect to a change
in their prices. From the analysis, alcohol, soft drinks, petroleum products and
financial services are all price inelastic. However, tobacco is price elastic with an
elasticity of -1.046 while cigarettes have an elasticity of -0.920 which tends to 1,
thus approaches unitary elasticity. Therefore, if the policy objective is to increase
excise tax revenues, then commodities with lower price elasticities of demand
should bear a larger tax burden. However, levying of higher excise duty should
be applied with caution as any increases in excise tax rates may result in
undesirable outcomes and therefore, should not be guided by the concept of
elasticity alone.

1. INTRODUCTION

Excise taxes have been an important component of total tax revenue in Kenya.
Excise taxes, also termed “sin taxes”, are levied with discriminatory intent (Bolnick &
Haughton, 2001). Goods selected for excise tax are often luxury goods and services.
These taxes also tend to be levied on specific types of commodities, and different
countries levy them for different reasons. They can be applied to compel the users of
excised commodities to internalize the negative externalities that excisable
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commodities such as tobacco, alcohol and petroleum products tend to have. In Kenya,
excise duty is levied mainly on alcoholic products, cigarettes and tobacco, soft drinks
and juices, mineral water, airtime, financial transactions, automobiles etc. Excise taxes
may also be used merely to generate revenue at relatively low administrative and
compliance costs and improve the vertical equity of the tax system. In developed
countries, excise taxes are sometimes levied to steer the industry concerned towards
a desired strategic direction.

In theory, excise taxes have several advantages over other types of taxes, such
as administrative ease of collection (Okello, 2001). For this reason, coupled with its
ease of compliance, excise taxes are attractive to governments as sources of additional
revenue to finance budget deficits. In the case of Kenya, one can discern that excise
taxes have been levied to meet the revenue requirements of the government.
However, the revenue structures of most developing countries have not been as
productive as desired (Osoro et al., 2001). Too often the growth in revenue has failed
to catch up with government spending pressures, a situation that has occasioned huge
imbalances between the demand and supply of public budgetary resources. These
countries have then had to reform their tax structures, with the general objectives of
revenue adequacy, economic efficiency, equity and fairness, and simplicity.

Several policy and administrative reforms have been implemented by the
Government of Kenya, through the Kenya Revenue Authority, aimed at increasing
efficiency and boosting tax revenue collections. Excise tax reforms have been a key
component of the overall reform package, for example, implementation of excise
goods management system in 2013, widening of excise tax base to include other
goods and services and increasing of excise tax rates over the years (Karingi and
Wanjala 2005; Ronge and Moyi 2006; KRA 2019).

Despite these reforms, overall tax revenue mobilization, including excise
taxation remains low. The Kenya Vision 2030 target was to increase revenues from
20.7 percent of the Gross Domestic Product (GDP) in 2006/7 to 25 percent of the GDP
in 2017/18 and maintain that level to 2030 (GoK, 2012). Tax revenues as percentage
of GDP have stagnated about 20 percent in two last decades, with excise taxes
averaging 3.6 percent of the GDP. Moreover, the share of excise tax revenue in total
tax revenue declined from 17 percent between 1991 and 2004 to about 12.7 percent
between 2007 and 2017.

Tax policy should take into consideration the potential effect that taxes have on
consumer behaviour, particularly demand for various products, to optimize revenue
collection. In light of this, this paper estimates the price elasticities of demand of a
basket of excisable goods and services in Kenya with a view of providing more insights
that could improve the tax policy formulation to enhance domestic resource
mobilization and consequently attain Vision 2030 revenue targets.
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Since the aim of excise duty has expand beyond imposition of sin tax on harmful
products to include other goods and services as part of revenue raising measures, this
paper contributes to the existing literature by estimating demand elasticities of financial
services. Secondly, the paper uses a recent nationally representative survey data that
may capture any change in consumer patterns affected by recent tax changes and
consumer preference.

The rest of the paper is organized as follows: Section 2 reviews the related
literature on excise taxation. Section 3 describes the estimation model employed and
the survey data used in the analysis. In section 4, the study presents and discusses
the estimated results. Lastly, section 5 concludes and gives policy implications based
on the findings.

2. REVIEW OF EXISTING LITERATURE ON DEMAND ELASTICITIES

There has been an increasing interest on research with a focus on price
elasticities of goods regarded as harmful to the society. These growing body of
literature largely focus on consumption pattern of tobacco products, sugar sweetened
beverages and alcohol, and the economic approach to reduce their consumption.

John (2008) estimated the price elasticity of tobacco products in India using the
Almost Ideal Demand System (AIDS) and household survey data. The study found
tobacco products had negative price elasticities ranging from -0.4 to -0.9. Hand-rolled
smoked tobacco and leaf tobacco had price elasticities close to unity. Similarly,
Selvara;j et al., (2015) found tobacco products to be price inelastic 'using ordinary least
square regression while estimating price elasticity of tobacco products among
different economic classes in India. Cigarettes had the highest price elasticity (-0.832)
among the poorest group. In Albania, tobacco was found to be price inelastic, with an
elasticity of -0.57 (Gjika et al., 2020). Jawad et al., (2018) conducted a meta-analysis
on price elasticity of demand for tobacco products and found the estimated price
elasticities ranging from -0.21 for smokeless tobacco to -0.83 for cigars. Similar results
were found in respective studies in Tanzania and Uganda (Osoro et al., 2001; Chelwa
& Van Walbeek 2019). However, Nikaj & Chaloupka (2014) found cigarettes to be price
elastic (-1.5 for a sample containing high, middle and low income countries, and -2.2
for a sample restricted to low and middle income countries) among the youths.

Other studies have investigated price elasticity of sugar sweetened beverages
(SSB). SSB were found to be price elastic in Mexico (Colchero et al., 2015), Ecuador
(Paraje, 2016; Segovia et al., 2020), Chile (Guerrero-Lopez et al., 2017). Similarly,
water was price elastic in Chile and Mexico, with price elasticities of -3.24 and -1.23,

' A good is said to be price inelastic if a change in its price results in a less than proportionate change
in quantity demanded. This happens when the price elasticity of demand of a particular good is less
than 1 in absolute terms.
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respectively. However, water was price inelastic in Ecuador, with an elasticity of -0.74
(Segovia et al., 2020).

Osoro et al. (2001) estimated the elasticity and buoyancy of excise taxes in
Tanzania using an error correction framework using quarterly data for the period 1990-
1998. Their results reveal that alcoholic products have inelastic demand both in the
short-and long-run. The price elasticity for beer in the short-run and long-run was -
0.22 and -0.31, respectively. The findings was consistent with the case for India
(Kumar, 2017), China (Tian & Liu, 2011) and United Kingdom (Pryce et al., 2019).

In Kenya, much of the research is limited to alcohol and tobacco products.
However, the findings from these are inconclusive. For instance, Okello (2001) found
cigarettes to price inelastic with long-run price elasticity of demand at -0.36 for filter
cigarettes and -0.26 for plain cigarettes while employing an error correction model. On
the other hand, Kiringai et al. (2002) found a long-run price elasticities of demand
between -1.78 for all cigarette types to -1.36 for filter cigarettes in their ordinary least
square estimates using monthly data covering the period 1981-2000. Besides
cigarettes, Okello (2001) found beer Guinness beer to be price elastic both in the
short-and long-run, but the other beer brands were price inelastic in the short-run but
elastic in the long-run. Specifically, the prices elasticity of demand for Guinness and
other beer were -1.13 and -0.74 in the short-run and -5.49 and -1.11 in the long-run
respectively.

Another attempt at estimation of other excisable goods in Kenya was made by
Ngui et al. (2011) using survey data from 3665 households sampled across Kenya to
estimate the income and price elasticities of household demand for different kinds of
fuels. Employing the Linear Approximate of Almost Ideal Demand System (LA-AIDS)
estimation model, the study found demand for motor spirit premium (petrol),
automotive gas oil (diesel) and lubricants to be price elastic while fuel wood, kerosene,
charcoal, liquefied petroleum gas and electricity were price inelastic.

From the review, the inconclusive results of estimated price elasticities of
demand of some products could arise from the use of different estimation models and
data sets. However, the LA-AIDS model has an advantage of other models when
estimating demand functions since it allows imposition and testing of homogeneity and
symmetry conditions. Therefore, this paper adopts the LA-AIDS model in its
estimation.
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3. METHODOLOGY AND DATA

3.1 Aimost Ideal Demand System

The study adopts the Almost Ideal Demand System (AIDS) model by (Deaton &
Muellbauer, 1980). The model is applicable in general empirical demand analysis like
in the estimation of demand for various goods consumed by different households.
AIDS model is a popular approach because of its generality and satisfies many
properties of standard utility functions. The AIDS model is chosen because of several
strengths: the model provides arbitrarily the first order approximation for any demand
system and definite estimations of axioms of choice. It aggregates consumers perfectly
(price-independent, generalized logarithmic, “PIGLOG”, class). Further, the model
has a functional form which is consistent with household budget data (Blanciforti &
Green, 1983). In addition, it is easier to make estimations in the form of linear approach
and easily used to test homogeneity and symmetry constraints. Therefore, the
empirical model adopted in this paper follows Deaton and Muellbauer AIDS model.

According to Deaton & Muellbauer (1980), the demand functions derived
expresses budget shares (w;) as functions of prices ((P;) for good j and P for the price

index) and income Y: The model is specified as:

N

Y

w;i =ai+Z(pU lnP]+5lln<F)+Z(kak, (1)
j:]_ k

i=12,..,Nandj=1,2,..,N

Where w; is the share of a good i in the total expenditure; P; are prices; Y is the
total expenditure on all products; P is the price index; i and j are goods; D,is the
demographic and socioeconomic characteristics. The price index is defined as:

N

N N
1
InP = aOZai Inp; +EZZ¢JU [nP;InP; (2)

i=1 i=1 j=1
Where ay, a;, §;, and ¢;; are different parameters to be estimated.

To ensure the demand system takes a linear form and minimize the
inconsistencies associated with the price index, Equation (2) is usually replaced by a
Stone price index defined as:

N
P*=lnP=thlnPh 3)
h=1
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Where w,, is the mean of the budget share in period t.

The expression of the budget shares in terms of the Stone geometric index is
obtained by substituting equation (3) into (1):

N
Y
Wl:al‘}‘Z(pUlnP]+6lln<F)+Z(kak+ﬂl (4)

j=1 k

Equation (4) (budget shares) are referred as the LA-AIDS because the model
yields a system of linear parameters. One advantage of using budget shares is that
zero consumptions are taken into account, contrary to the case where the demand
equation is expressed in a logarithmic form.

For consistency with microeconomic theory, additive, homogeneity, and
symmetry restrictions must be satisfied. They are denoted as:

Adding up
N N N
Zai=1,2(pij=0,26i=0, (5)
i=1 i=1 i=1

The adding-up restriction given by Equation (5) ensures that budget shares add
up to total expenditures.

Homogeneity

N
Z @ij =0, (6)
=1

The homogeneity restriction given by Equation (6) ensures that demands are
homogenous of degree 0 in prices and income.

Symmetry
Pij = Qji ()
For i=1,2,..,Nandj=1,2,..,N

Equation (7) ensures that the Slutsky matrix is symmetric.
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Using the specified equations 5-7, Marshallian (uncompensated) and
expenditure elasticities can be derived (Hayes et al., 1990).

The estimated Marshallian own-price elasticity of demand is given as:

9y

i

el =—-1+

ii

5; (8)

The estimated Marshallian cross-price elasticity of demand is obtained as:

&l = Vi +7U —6; <—1) )

i w;

Expenditure elasticities is given by
S

Where y;; =1 for i =j and y;; =0 for i # j. s{]‘f and n; are Marshallian and
expenditure elasticities, respectively. The Hicksian (compensated) elasticities can be
derived the Marshallian elasticities using the Slutsky equation. The Hicksian elasticities
are given as:

Hicksian own-price elasticities

(p..
& =~V +71_] + wje (11)
l

Hicksian cross-price elasticities

(p..
E-H- = _yij +7U+ th (12)

i

The computation of expenditure shares and price elasticities for a given group
of products is based on a Stata program aidsills developed by Lecocq and Robing
(2015). AIDSILLS uses the lterated Linear Least Squares (ills) estimator by Blundell
and Robin (1999) to generate the estimates.

3.2 Data

Estimation of the LA-AIDS model requires data on budget shares of the
excisable goods and their respective prices. For this study, household expenditures
are distributed on main product groups: Tobacco products: cigarettes and tobacco
pipe/raw (snuff); Alcoholic products: beer and traditional beer; Soft drinks: mineral
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water, squashes, sodas, and other drinks; and Financial Services. Data on expenditure
on tobacco products, alcoholic products, soft drinks and financial services was
obtained from Kenya Integrated Household Budget Survey (KIHBS) conducted by the
Kenya National Bureau of Statistics for 2015/16 period. The data is from a
comprehensive national sample size comprising of 23,880 households. Budget shares
for the respective excisable goods are obtained by dividing household expenditure on
a particular commodity group by the total household expenditure.

One advantage of using household survey data over aggregate data is that it is
possible to estimate a system of demands, accounting for different kinds of goods
purchased, instead of a single demand equation. The estimation of a single demand
equation may give a wrong picture of consumption patterns because substitution and
complementarity effects between different kinds of commodities are discarded.

4. RESULTS AND DISCUSSION
4.1 Expenditure Shares and Budgets Elasticities for Tobacco Products
For the entire population, the expenditure share for cigarettes and tobacco are
73.2 percent and 26.8 percent respectively in Table 1. This implies that cigarettes take
the largest budget share compared to raw tobacco products. The expenditure

elasticities for cigarettes and tobacco 1.148 and 0.595 respectively.

Table 1: Expenditure shares and budget elasticities for tobacco products

Commodity Share Budget

Cigarettes 0.732*** 1.148***
(0.019) (0.031)

Tobacco 0.268*** 0.595***
(0.019) (0.087)

** p<0.05, *** p<0.01, standard errors are in parentheses
Source: Author's own computation

The results for Marshallian- and Hicksian own-price elasticities are reported in
Table 2. Marshallian or uncompensated elasticities are demand elasticities derived
from the Marshallian demand equation that maximizes utility subject to a budget
constraint. Hicksian or compensated elasticities are demand elasticities derived from
the Hicksian demand equation that minimizes expenditure at a certain utility level.
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Table 2: Price elasticity of demand for tobacco products

Marshallian Hicksian
Commodity Cigarettes Tobacco Cigarettes Tobacco
Cigarettes -0.920*** 0.017 -0.236*** 0.236***
(0.048) (0.035) (0.039) (0.039)
Tobacco -0.220 -1.046*** 0.657** -0.657**
(0.131) (0.097) (0.088) (0.088)

**p<0.05, *** p<0.01, standard errors are in parentheses
Source: Author's own computation

The Marshallian own-price elasticities of demand for the two commodities have
negative signs. This implies that they have downward sloping demand curves. The
Marshallian own-price elasticity of demand for cigarettes is -0.92, implying that though
price inelastic, it is tending towards unitary elasticity of demand. However, tobacco is
price elastic with an elasticity of -1.046. The Hicksian own-price elasticities of demand
range between -0.236 (for cigarettes) and -0.657 (for tobacco). The Hicksian cross-
price elasticities between cigarettes and tobacco are all positive implying that they are
substitutes to each other. The implication is that an increase in price of cigarettes
would increase the quantity demanded of tobacco as consumers will switch from
cigarettes to other substitutes.

4.2. Expenditure Shares and Budgets Elasticities for Alcoholic Products

The aggregate data indicates that expenditure of beer (lagers and stouts) is the
largest in total alcoholic expenditure (Table 3). The expenditure on beer constitutes
72.3 percent against 27.7 percent of the traditional beer expenditure. In addition, the
budget elasticity of beer is relatively inelastic at 0.46 against 2.38 for the traditional
beer which is highly elastic. A decrease in the consumers income would not
significantly lead to a fall in consumption of beer as it would for the traditional beer.

Table 3: Expenditure shares and budget elasticities for alcoholic drinks

Commodity Share Budget

Beer 0.723*** 0.460***
(0.003) (0.016)

Traditional Beer 0.277*** 2.385***
(0.003) (0.051)

** p<0.05, *** p<0.01, standard errors are in parentheses
Source: Author's own computation

The results for Marshallian own-and Hicksian price elasticities are reported in
Table 4.
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Table 4: Marshallian and Hicksian price elasticity of demand for alcoholic

products
Commodity Marshallian Hicksian
Beer -0.366*** -0.094*** -0.037** 0.047**
(0.012) (0.005) (0.015) (0.012)
Traditional -1.652*** -0.755*** 0.091** -0.117**
Beer (0.043) (0.012) (0.037) (0.028)

** p<0.05, *** p<0.01, standard errors are in parentheses
Source: Author's own computation

Alcoholic products have inelastic price elasticities of demand, with elasticities
ranging between -0.366 and -0.755. Beer products have the most inelastic price
elasticities of demand at -0.366. This implies that a 10 percent increase in the price of
beer would lower consumption by 3.7 percent. The price elasticity of demand for
traditional beer is -0.76, therefore, inelastic and implies that a 10 percent increase in
the price of traditional beer would result in a 7.6 percent decrease in the quantity
demanded. The findings of this study are consistent with previous studies by Okello
(2001) and Osoro et al. (2001). The Hicksian own-price elasticities of demand for
alcohol range between -0.117 (for traditional beer) and -0.037 (for beer). The
implication is that increases in prices of beer would make some consumers to switch
to traditional beer, hence increasing the quantity demanded for traditional beer.

4.3. Expenditure Shares and Budgets Elasticities for Soft Drinks

Table 5 shows the expenditure shares and budget elasticities of soft drinks by
households.

Table 5: Expenditure shares and budget elasticities for soft drinks

Commodity Share Budget
Mineral Water 0.233*** 0.732***
(0.005) (0.051)
Squashes 0.430*** 0.615***
(0.004) (0.021)
Sodas 0.336*** 1.678***
(0.007) (0.051)

** p<0.05, *** p<0.01, standard errors are in parentheses
Source: Author's own computation

Expenditure on squashes constitute the largest expenditure on soft drinks by
households. Overall, households spend 43 percent of their expenditures on soft drinks
on squashes, followed by soda drinks at 33.6 percent. Households spend the least
amount in mineral water with a budget share of 23.3 percent. In terms of budget
elasticities, squashes and mineral water are inelastic with budget elasticities of 0.615
and 0.732 respectively. This implies that an increase in household income will lead to
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a less than proportionate increase in their quantity demanded. Sodas have income
elasticities of 1.678, hence income elastic, implying that households consider it as a
luxury commodity. The price elasticities of demand for soft drinks are presented in
Table 6.

Table 6: Marshallian and Hicksian price elasticities of demand for soft drinks

Marshallian Hicksian
Commodity Mineral Squashes Sodas Mineral Squashes Sodas
Water Water
Mineral Water -0.210*** -0.266*** -0.257*** -0.039 0.049 -0.010
(0.045) (0.158) (0.048) (0.040) (0.033) (0.042)
Squashes -0.081*** -0.319*** -0.214*** -0.062***  -0.055***  -0.007
(0.017) (0.015) (0.127) (0.016) (0.013) (0.018)
Sodas -0.444*** -0.686*** -0.548*** -0.053 0.036 0.016
(0.040) (0.035) (0.049) (0.037) (0.032) (0.043)

** p<0.05, *** p<0.01, standard errors are in parentheses
Source: Author's own computation

Soft drinks have inelastic price elasticities of demand, ranging from -0.21 and -
0.548 for the aggregate data. Mineral water has the most inelastic price elasticity of
demand of -0.21, implying that a 10 percent in prices of mineral water would result
only in 2.1 percent decrease in quantity demanded. Squashes have price elasticity of
demand of -0.32 which is inelastic. This means that an increase in prices of squashes
by 10 percent would lower consumption by 3.2 percent. Sodas have a price elasticity
of -0.548, slightly higher than that of mineral and squashes. This implies that
households will reduce their consumption of Sodas by 5 percent if their prices increase
by 10 percent. It is also notable that all the cross-price elasticities of demand are
negative and statistically significant, implying that the commodities are
complementary, and households tend to consume them together. The compensated
prices elasticities of demand range from -0.039 to 0.016. However, only the
compensated price elasticity of demand for squashes is statistically significant.

4.4. Expenditure shares and budget elasticities for financial services

The largest expenditure by households on financial related services is on mobile
money transfer services Table 7. Households spend 42.8 percent of the financial
related expenses on mobile money transfer. This is followed by expenditure on
banker’s cheque services and Automated Teller Machine (ATM) and other bank
charges at 34.2 and 23 percent, respectively. In terms of income elasticities, mobile
money transfer charges are the most income elastic at 1.39, implying that any increase
in household income will result in more than proportionate increase in household’s
expenditure on mobile money transfer services. Banker’s cheque charges and ATM
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and other bank charges are relatively budget inelastic with budget elasticities of 0.55

and 0.94 respectively.

Table 7: Expenditure shares and budget elasticities for financial services

Service Share Budget
ATM and other bank Charges 0.230*** 0.937***
(0.008) (0.283)
Bankers Cheque 0.342%** 0.550***
Charges (0.006) (0.156)
Mobile Money Transfer 0.428*** 1.394***
Charges (0.006) (0.108)

** p<0.05, *** p<0.01, standard errors are in parenth
Source: Author's own computation

eses

The Marshallian price elasticities of demand for financial services are presented in

Table 8.

Table 8: Marshallian price elasticity of demand for financial services

Financial service ATM and other bank Bankers Cheque Mobile Money
Charges charges Transfer Charges
ATM and other bank -0.267** -0.342*** -0.328**
services (0.094) (0.104) (0.101)
Bankers Cheque -0.110** -0.203** -0.236***
(0.040) (0.075) (0.052)
Mobile Money Transfer -0.306*** -0.454*** -0.635***
(0.027) (0.044) (0.047)

** p<0.05, *** p<0.01, standard errors are in parentheses

Source: Author's own computation

Table 9 presents the Hicksian price elasticities of demand for financial services.

Table 9: Hicksian price elasticity of demand for financial services

Financial service ATM and other bank Bankers Cheque Mobile Money
Charges charges Transfer Charges

ATM and other bank -0.052 -0.021 0.073

services (0.035) (0.028) (0.039)

Bankers Cheque 0.016 -0.015 -0.001
(0.019) (0.024) (0.028)

Mobile Money Transfer  0.015 -0.023 -0.038**
(0.017) (0.018) (0.018)

** p<0.05, *** p<0.01, standard errors are in parentheses

Source: Author's own computation
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All financial related transactions have inelastic price elasticities of demand
ranging from -0.20 to -0.64 (Table 8). Banker’s cheque charges have the most inelastic
price elasticity of demand of -0.20, implying that bank customers are likely to be less
responsive to changes in banker’s cheque charges. Similarly, ATM and other bank
services have elasticity of demand of -0.27, which is inelastic. Therefore, increases in
cost of withdrawals at ATM’s are less likely to significantly lower the usage of ATM
services such that a 10 percent increase in ATM withdrawal charge would only reduce
the usage of ATM services by 2.7 percent. Mobile money transfer service has a price
elasticity of demand of -0.64, implying that at 1 percent level of significance, a 10
percent increase in the cost of mobile money transfer services would result in a 6.4
percent decline in demand for mobile money transfer services. The negative and
statistically significant cross-price elasticities of demand for financial products indicate
that most household always use the all the different categories of financial services
products. The Hicksian price elasticities of demand for financial services range from -
0.015 to -0.052.

4.5. Expenditure Shares and Budgets Elasticities for Petroleum Products

The expenditure share and budget elasticities for petroleum products were
computed and presented in Table 10.

Table 10: Expenditure shares and budget elasticities for petroleum products

Fuel Share Budget

Diesel 0.510*** 1.013***
(0.015) (0.037)

Petrol 0.490*** 0.986***
(0.015) (0.038)

** p<0.05, *** p<0.01, standard errors are in parentheses
Source: Author's own computation

Households consume almost proportionate amounts in petroleum products.
Households spend 51 percent of their petroleum products expenditure on diesel
against 49 percent on petrol. The budget elasticities of petroleum products are almost
unitary. Petrol and diesel have budget elasticities of 0.99 and 1.01 respectively, this
implies that any change in household income would result in proportionate change in
consumption of petroleum products. The Marshallian price elasticities of demand for
petroleum products are presented in Table 11.
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Table 11: Marshallian and Hicksian price elasticities of demand for petroleum
products

Marshallian Hicksian
Fuel Diesel Petrol Diesel Petrol
Diesel -0.665*** -0.348*** -0.148*** 0.148***
(0.025) (0.057) (0.035) (0.035)
Petrol -0.349*** -0.637*** 0.154*** -0.154***
(0.022) (0.052) (0.039) (0.039)

** p<0.05, *** p<0.01, standard errors are in parentheses
Source: Author's own computation

Petroleum products exhibit inelastic price elasticities of demand. Diesel and
petrol have price elasticities of demand of -0.67 and -0.64 respectively. A 10 percent
increase in the prices of diesel and petrol would respectively result in a 6.7 and 6.4
percent decrease in the quantity demanded these products, respectively. This
contradicts with the findings of Ngui et al. (2011) whose estimates indicated that petrol
and diesel were price elastic. However, in both studies, while Marshallian cross price
elasticities of the fuels are negative, the Hicksian estimates are positive. This suggests
that the income effect outweighs the substitution effect, such that a fall in price of one
fuel results in an increase of a household’s real income, causing it to consume more
of the substitute fuel.

5. CONCLUSION AND POLICY IMPLICATIONS

Several reforms, both administrative and policy, have been undertaken by the
government of Kenya through KRA, aimed at improving excise tax collections.
However, these efforts have not yielded much with excise tax revenue collection
remaining low. Therefore, understanding the consumption pattern of various excisable
commodities is critical in the design of excise tax policy. The estimation of demand
elasticities of various commodities and services is important in the formulation and
review of tax policy which should rely heavily on the nature of elasticities of various
commodities for optimum tax revenue. Using the KIHBS 2015/16 survey data, this
paper employed the LA-AIDS model to estimate the price elasticities of demand for
tobacco products, alcohol, soft drinks, petroleum products and financial services.

From the analysis, alcohol, soft drinks, petroleum products and financial
services are all price inelastic. However, tobacco is price elastic with an elasticity of -
1.046 while cigarettes have an elasticity of -0.92 which tends to 1, thus approaches
unitary elasticity. Beer has a price elasticity of -0.366 while soft drinks have an elasticity
ranging from -0.210 for mineral water, -0.319 for squashes, and -0.548 for sodas.
Diesel and petrol have elasticities of -0.665 and -0.637, respectively. When it comes to
financial services products, banker’s cheque and ATM services have an elasticity of -
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0.203 and -0.267, respectively while mobile money transfer service is the least inelastic
at -0.635.

From the foregoing results, except for tobacco, all other excisable goods and
services are price inelastic. This has an implication on the economic welfare of both
producers and consumers of excisable goods and services. Price elasticity of demand
partly determines the proportion of tax burden that producers and consumers bear in
the short run. In instances where demand is price inelastic while supply is price elastic,
the consumers bear a disproportionate tax burden. In cases where the supply is also
inelastic, tax burden is shared between producers and consumers in varying
proportions. Therefore, keeping in line with the canon of equality, policy makers should
take into consideration demand elasticities when designing tax policies.

Theory of demand suggests that commodities with highly inelastic price
elasticities of demand are less responsive to price changes. Therefore, if the policy
objective is to increase excise tax revenues, then commodities with lower price
elasticities of demand should bear a larger tax burden. From a policy perspective,
commodities such as mineral water, squashes, beer and financial services such as
banker’s cheque and ATM services are highly inelastic, indicating that increase in
excise duty imposed on them will not lower their consumption significantly.

However, depending on the policy objective, the levying of excise duty needs
careful considerations. For instance, caution should be taken especially for the mobile
money transfer and other financial services as heavy taxation on the sector may
reverse the gains made on financial inclusion among low-income households.

BIBLIOGRAPHY

Blanciforti, L., & Green, R. (1983). An Almost Ideal Demand System Incorporating
Habits: An Analysis of Expenditures on Food and Aggregate Commodity Groups.
The Review of Economics and Statistics, 65(3), 511-515. Retrieved from
http://links.jstor.org/sici?sici=0034-
6535%28198308%2965%3A3%3C511%3AAAIDSI%3E2.0.CO%3B2-
R&origin=repec

Bolnick, B., & Haughton, J. (2001). Tax Policy in Sub-Saharan Africa: Re-Examining
The Role of Excise Taxation. Journal of African Development, 4(1), 31-64.
Retrieved from
https://www.researchgate.net/publication/253664524_Tax_Policy_in_Sub-
Saharan_Africa_Examining_The_Role_of_Excise_Taxation

Blundell, R. and Robin, J. M. (1999). Estimation in large and disggregated demand
systems: an estimator for conditionally linear systems. Journal of Applied
Economics, 14(3): 209-232. https://doi.org/10.1002/(SICI)1099-
1255(199905/06)14:3%3C209::AID-JAE532%3E3.0.CO;2-X

Chelwa, G., & Van Walbeek, C. (2019). Does cigarette demand respond to price

30

Journal on Financing for Development ISSN 2664-1968 (print)
Volume 1, No. 3 (2021) ISSN 2789-1836 (online)



Ochieng, J and Agwaya, R, ‘Demand Elasticities of Excisable Goods in Kenya:
Estimation Using Almost Ideal Demand System’

increases in Uganda? Price elasticity estimates using the Uganda National Panel
Survey and Deaton’s method. BMJ Open. https://doi.org/10.1136/bmjopen-2018-
026150

Colchero, M. A., Salgado, J. C., Unar-Munguia, M., Hernandez-Avila, M., & Rivera-
Dommarco, J. A. (2015). Price elasticity of the demand for sugar sweetened
beverages and soft drinks in Mexico. Economics and Human Biology, 19, 129-
137. https://doi.org/10.1016/j.ehb.2015.08.007

Deaton, A., & Muellbauer, J. (1980). An Almost Ideal Demand System. The American
Economic Review, 70(3), 312-326. Retrieved from
http://www.jstor.org/stable/1805222%5Cnhttp://www.jstor.org/stable/18052227s
eq=1&cid=pdf-
reference#references_tab_contents%5Cnhttp://about.jstor.org/terms

Gjika, A., Zhllima, E., Rama, K., & Imami, D. (2020). Analysis of tobacco price elasticity
in albania using household level data. International Journal of Environmental
Research and Public Health, 17. https://doi.org/10.3390/ijerph17020432

GoK. (2012). Sessional paper No . 10 of 2012 On Kenya Vision 2030. Nairobi, Kenya:
Ministry of state for Planning, National Development and Vision 2030. Retrieved
from http://vision2030.go.ke/wp-content/uploads/2018/05/Sessional-paper-No.-
10-0f-2012-On-Kenya-Vision-2030.pdf

Guerrero-Lopez, C. M., Unar-Munguia, M., & Colchero, M. A. (2017). Price elasticity of
the demand for soft drinks, other sugar-sweetened beverages and energy dense
food in Chile. BMC Public Health, 17(180). https://doi.org/10.1186/s12889-017-
4098-x

Hayes, D. J., Wahl, T. I., & Williams, G. W. (1990). Testing Restrictions on a Model of
Japanese Meat Demand. American Journal of Agricultural Economics, 72(3), 556—
566. https://doi.org/10.2307/1243024

Jawad, M., Lee, J. T., Glantz, S., & Millett, C. (2018). Price elasticity of demand of non-
cigarette tobacco products: A systematic review and meta-analysis. Tobacco
Control. https://doi.org/10.1136/tobaccocontrol-2017-054056

John, R. M. (2008). Price elasticity estimates for tobacco products in India. Health
Policy and Planning, 23, 200-209. https://doi.org/10.1093/heapol/czn007

Karingi, S. N., & Wanjala, B. (2005). The tax reform experience of Kenya (Research
Paper, UNU-WIDER, United Nations University (UNU) No. 2005/67). Helsinki.
Retrieved from https://www.wider.unu.edu/sites/default/files/rp2005-67.pdf

Kiringai, J., Ndung’u, N. S., & Karingi, S. N. (2002). Tobacco Excise Tax in Kenya : An
Appraisal (KIPPRA Discussion Paper No. 21). Nairobi, Kenya. Retrieved from
http://repository.kippra.or.ke/bitstream/handle/123456789/2582/DP21.pdf?seque
nce=1&isAllowed=y

KRA. (2019). Seventh Corporate Plan 2018/19 - 2020/21. Nairobi, Kenya: Kenya
Revenue Authority.

Kumar, S. (2017). Price elasticity of alcohol demand in India. Alcohol and Alcoholism,
52(3), 390-395. https://doi.org/10.1093/alcalc/agx001

Lecocq, S. and Robin, J-M. (2015). Estimating almost-ideal demand systems with
endogenous regressors, The Stata Journal, 15(2): 554-573.

31

Journal on Financing for Development ISSN 2664-1968 (print)
Volume 1, No. 3 (2021) ISSN 2789-1836 (online)



Ochieng, J and Agwaya, R, ‘Demand Elasticities of Excisable Goods in Kenya:
Estimation Using Almost Ideal Demand System’

https://doi.org/10.22004/ag.econ.275953

Ngui, D., Mutua, J., Osiolo, H., & Aligula, E. (2011). Household energy demand in
Kenya: An application of the linear approximate almost ideal demand system (LA-
AIDS). Energy Policy, 39(11), 7084-7094.
https://doi.org/10.1016/j.enpol.2011.08.015

Nikaj, S., & Chaloupka, F. J. (2014). The effect of prices on cigarette use among youths
in the global youth tobacco survey. Nicotine and Tobacco Research,
16(SUPPLEMENT?1). https://doi.org/10.1093/ntr/ntt019

Okello, A. K. (2001). An Analysis of Excise Taxation in Kenya (Discussion Paper No.

73). Retrieved from
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.198.4779&rep=rep1&t
ype=pdf

Osoro, N., Mpango, P., & Mwinyimvua, H. (2001). An Analysis of Excise Taxation in
Tanzania (African Economic Policy Discussion Paper No. 72). Retrieved from
http://pdf.usaid.gov/pdf_docs/PNACL974.pdf

Paraje, G. (2016). The effect of price and socio-economic level on the consumption of
sugar-sweetened beverages (SSB): The case of Ecuador. PLoS ONE, 11(3).
https://doi.org/10.1371/journal.pone.0152260

Pryce, R., Hollingsworth, B., & Walker, I. (2019). Alcohol quantity and quality price
elasticities: quantile regression estimates. European Journal of Health Economics,
20(3), 439-454. https://doi.org/10.1007/s10198-018-1009-8

Ronge, E., & Moyi, E. (2006). Taxation and Tax Modernization in Kenya:A Diagnosis of
Performance and Options for Further Reform. Nairobi, Kenya: Institute of
Economic Affairs. https://doi.org/10.1017/CBO9781107415324.004

Segovia, J., Orellana, M., Sarmiento, J. P., & Carchi, D. (2020). The effects of taxing
sugar-sweetened beverages in Ecuador: An analysis across different income and
consumption groups. PLoS ONE, 15(10).
https://doi.org/10.1371/journal.pone.0240546

Selvaraj, S., Srivastava, S., & Karan, A. (2015). Price elasticity of tobacco products
among economic classes in India, 2011-2012. BMJ Open. BMJ Publishing Group.
https://doi.org/10.1136/bmjopen-2015-008180

Tian, G., & Liu, F. (2011). Is the demand for alcoholic beverages in developing
countries sensitive to price? Evidence from China. International Journal of
Environmental = Research  and  Public  Health, 8(6), 2124-2131.
https://doi.org/10.3390/ijerph8062124

32

Journal on Financing for Development ISSN 2664-1968 (print)
Volume 1, No. 3 (2021) ISSN 2789-1836 (online)



