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Abstract: Cigarette smoking is one of the causative agents of the 

various cancerous diseases and deaths among other factors 

worldwide. In fact, it is the leading cause of deaths in the world 

in cancer deaths yet it is preventable. Governments worldwide 

drain a lot of money into cancer institute to cater for treatment 

of cancer, which is attributed with the consumption of tobacco 

and its products. Despite the many studies and campaigns 

against this menace, the “war” is still on for the “enemy” is still 

taking on the lives of loved ones and potential individuals who 

would steer up Kenya’s economic growth and development. 

Tobacco death toll will continue to escalate with each passing 

year incase Kenyans decide to give up the fight against the vice. 

This study sought to analyze tobacco consumption with respect 

to the prices of tobacco both before and after tax and also with 

respect to income per capita. The study employed time series 

analysis. Data was extracted from statistical abstracts. Other 

sources were economic survey published by the Kenya National 

Bureau of Statistics. The sample period was 1980 to 2016. Unit 

root test was estimated using Augmented-Dickey-Fuller and 

Phillips-Perron tests. There were no unit root at levels but first 

differencing they became stationary. Johansen’s cointegration 

and Phillips-Ouliaris’ cointegration tests was employed to 

determine if the variables are cointegrated. There was one 

cointegrating equation and therefore Vector Error Correction 

Model (VECM) was used to estimate the parameters of the 

model. All the three null hypotheses were rejected since all p-

values were less than 0.05 level of significance. Roots of 

companion matrix used to check model stability. Langrage 

Multipliers were used to test for residual autocorrelation. It is 

expected that results obtained provides guide on policy 

formulation on tobacco pricing, taxation and suggested ways of 

reducing tobacco consumption and ensure a healthy and 

productive economy in general and assist governments to acquire 

more tax revenue for their economic budgets. 

I. BACKGROUND INFORMATION 

igarette smoking is one of the causative agents of the 

various cancerous diseases and deaths among other 

factors in most countries. In fact, it is the leading cause of 

deaths in the world in cancer deaths yet it is preventable. 

Cigarette is just but one of the products among many of the 

tobacco crop. Despite the health, effects associated with this 

vice people continue consuming and more new smokers are 

increasing at an alarming rate especially the youth from the 

rural regions. Among students covered by the(Nikaj & 

Chaloupka, 2013), current smoking prevalence was 7% for all, 

9.6% for boys, and 4% for girls aged 13-15 years. Such high 

prevalence rates among the youth projects even higher 

consumption of tobacco in the future. About 6000 and more of 

Kenyans are killed by tobacco caused diseases while more 

than 2,737,000 adults continue to use tobacco each day 

(Eriksen, Mackay, & Schluger, 2016). More than a quarter of 

the total population of Kenyans is smokers or either used to 

smoke tobacco products (Kenya National Bureau of Statistics, 

2014). Some of the diseases attributed to smoking effects are 

Tuberculosis, Chronic Obstructive Pulmonary Disease 

(COPD) and heart diseases, cardiovascular diseases, cancer of 

lung, upper aero digestive tract cancers, and Urinary tract 

infections among others. Mechanisms by which smoking 

increases the risk of infections include structural changes in 

the respiratory tract and a decrease in immune response. 

Smoking is a substantial risk factor for important bacterial and 

viral infections (Arcavi & Benowitz, 2004) 

Meeting the vision 2030 and the Sustainable development 

Goals of the Kenyan policy formulations requires a state with 

sober and healthy society in order to steer economic growth. 

Apparently, the Kenyan government spent a huge chunk of 

money on health approximately 34.7 billion in 2013/2014 for 

preventive and curative health services and much of it on the 

Non-Communicable Diseases (World Health Organization, 

2013). Having this in mind, the Kenyan Government applied 

the Tobacco Control Act to discourage tobacco products 

consumption and generally increase tax revenue. The WHO 

recommends a tax rate of 75% of the retail price, (Mozaffarian 

et al., 2015) but currently, the rate runs at 35% tax rate on the 

retail price an indication that there is still a huge gap for the 

government to step up. Raising tobacco taxes so that they 
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account for at least 75% of retail prices would lead to a 

significant increase in prices, which would in effect prompt 

many current users to quit, and deter numerous youths from 

consuming tobacco. In the end, this leads to reduced mortality 

rate and diseases caused by tobacco use. 

Taxing all tobacco products consistently reduces the potential 

for substitution among them. Variability in tobacco excises is 

a reflection of differences in governments’ objectives and the 

constraints they face (ILA, 2015). A well-designed tax system 

is not enough if the tax administration agency is lacking the 

technical and human capacity needed to implement and 

enforce it, as well as to examine the system in case of 

structural and policy changes. Simplicity and transparency in 

tax structure and administration reduce administrative and 

compliance costs, as well as opportunities for tax avoidance 

and tax evasion, leading to higher and sustainable tax 

revenues (ILA, 2015). 

1.1 Problem Statement 

Most of the existing studies on tobacco pricing and taxation 

majorly focused on the demand analysis and price 

elasticity.(Hidayat & Thabrany, 2010) study incorporated a 

dynamic demand with myopic addiction behavior of cigarette 

smoking in Indonesia. Their study results provided support for 

myopic addiction. They recommended that excise taxes are 

more likely to act as an effective tobacco control in the long-

run rather than a major source of government revenue. 

International Institute for Legislative affairs studied on an 

effective implementation of the tax price and taxation of 

tobacco products in Kenya.  

However, their study case brought out the key factors 

affecting the magnitude of a tax increase, which were, the 

percentage change in industry price (net-of-tax), price 

elasticity of demand and the long run effects on health. With 

all its harmful effect to health, it is interesting that most 

people continue to use cigarettes and other tobacco related 

products despite government and other stakeholder campaigns 

to discourage. It is in relation to the foregoing background that 

this study aims at establishing the effect of tobacco prices 

both before and after tax and income per capita on tobacco 

consumption in Kenya. The results of this study would 

provide insights to model formulation that will ease taxation 

of tobacco in the country and in turn, health institutions. 

1.3 General Objective 

This study aims at determining the effect of prices before tax, 

price after tax and income per capita on consumption of 

tobacco products in Kenya. 

 1.4 Hypothesis Formulation 

H01: There is no relationship between price before tax and 

consumption of tobacco in Kenya 

H02: There is no relationship between price after tax and 

consumption of tobacco in Kenya  

H03: Increase in income per capita has no effect on 

consumption of tobacco in Kenya. 

II. LITERATURE REVIEW 

Kenyan government has been on the pool of the fight against 

tobacco consumption due to a proposed excise duty bill, 

which was proposed to simplify the excise system further to 

uniform specific excise in 2015, but the Parliament proposed 

an Amendment to the Bill to reinstate the tiered specific 

excise system. If the uniform specific excise initially proposed 

in the Excise Duty Bill 2015 was implemented, then Kenya 

would be at the forefront as a country with a consistent 

tobacco tax system. Consequently, Kenya would benefit 

significantly from both reduced smoking and growth of 

revenue through regular upward adjustment of the excise tax 

rate in line with inflation and income growth. However, if 

Kenya was to reinstate the tiered specific excise, as proposed 

by the Amendment, this would constitute a backwards step 

leading to a reversal of recent benefits achieved by the 

uniform tax system. Furthermore, Kenya would incur greater 

losses in public health through higher levels of cigarette 

consumption and its effects as well as low revenue for the 

government(Abdullah, Driezen, Quah, Nargis, & Fong, 2015). 

According to(Hidayat & Thabrany, 2010), Indonesia is a 

significant contributor to the global burden of disease from 

tobacco-related illnesses. The prevalence of smoking among 

males age 15 years and above increased from 53.4% in 1995 

to 63.2% in 2001 and to 63.1% in 2004. Among adult 

females, the prevalence of smoking has also increased from 

1.7% in 1995 to 4.5% in 2004. Overall, cigarettes consumed 

increased from 33 billion in 1970 to 217 billion in 2004. With 

the fourth largest population in the world, Indonesia in 2002 

ranked as the fifth largest consumers of cigarettes (182 

billion) behind China (1.7 trillion), USA (463 billion), Russia 

(375 billion), and Japan (299 billion)(Ahsan & Wiyono, 2007) 

(Hidayat & Thabrany, 2010). 

A study by(Adioetomo & Djutaharta, 2005) reported that 90 

percent of active smokers in Indonesia smoked in their house 

when other family members, including children, were around; 

as a result, the children have higher incidences of pulmonary 

diseases(Hidayat & Thabrany, 2010). 

Increasing the price of tobacco is one of several strategies 

used to curb tobacco consumption (Wakefield et al., 2000). 

Evidence from high-income countries shows that increase in 

cigarette (and other tobacco products) taxes are often followed 

by significant reductions in cigarette smoking (and other 

tobacco use). These changes reflect a combination of 

increased smoking cessation, reduced rates of relapse and 

initiation, and decreased consumption among continuing 

tobacco users. Estimates of the price elasticity of cigarette 

demand in high-income countries range from −0.25 to −0.50 

while estimates from low-income and middle-income 

countries are approximately double: −0.50 to −1.00(Wakefield 

et al., 2000). The evidence and estimates suggest that tobacco 



International Journal of Research and Innovation in Social Science (IJRISS) |Volume II, Issue XII, December 2018|ISSN 2454-6186 

   

www.rsisinternational.org Page 256 
 

taxes in low-income countries could be effective in reducing 

tobacco use. Additionally, as children and adolescents are 

often more responsive than adults to prices changes, these 

groups may account for a relatively larger portion of overall 

reductions or a relatively faster response or both. For health 

policy in emerging middle-income Indonesia, then, it is 

important to understand if increased taxes are likely to have a 

significant impact on tobacco consumption in an environment 

where both incomes and smoking behavior are on the rise. 

The International Institute for Legislative Affairs report 

suggested that Governments have the potential to use tobacco 

taxes to manage consumption, raise revenue, and promote 

public health. Of all tobacco-product taxes, excises are the 

most important for achieving the health objective of reduced 

tobacco consumption, since they are uniquely applied to 

tobacco products and raise the prices of these products relative 

to the prices of other goods and services. Both specific and ad 

valorem excises are instruments the government can use. A 

single-rate specific taxation would lead to relatively higher 

price increases and reduce the market share of cheap 

cigarettes. In addition to specific taxation, depending on the 

characteristics of the product consumed most widely and the 

structure of each industry, the government can also impose an 

ad valorem tax to adjust specification attributes (appeal and 

variety) to a desired level and raise the required revenue(ILA, 

2015). Their study further presented the smoking prevalence 

according to sex and age. The measure captured in the study 

was 25.53% of male adults (15 years and above) in Kenya and 

1.5% of female adults of the similar age bracket as the men. 

The study concluded that tobacco consumption and smoking 

prevalence will drop if tobacco tax is increased and revenues 

from the cigarette excise tax, VAT and other related taxes 

would increase the retail prices. The magnitude of the impact 

of tax increase was affected by some factors mentioned earlier 

which partly form the basis of this study. 

(Cameron, 1998) reviewed demand for cigarettes his results 

showed considerable agreement on a statistically significant 

inelastic price response that was much greater in the long run. 

The study also shows that, on balance, there were significant 

negative effects of health scares. The evidence on the effects 

of advertising of this study was inconclusive but restrictions 

on smoking in public places appeared to decrease demand. 

Presently, the Rational Addiction Model is considered 

primitive compared to Partial Adjustment Model in demand 

analysis. Consequently, the model has received an uncritical 

response which the study found to be common with the earlier 

work. The results gained were highly questionable since the 

time-series studies were carried out without reference to the 

literature on co integration. In addition, the Rational 

Addiction Models have encountered acute problems with 

implausible discount rates and insignificant price terms 

(Cameron, 1998) . 

Study by (Hu & Mao, 2008) on tobacco taxation and its 

potential impact in China revealed that an increase in the 

specific excise tax of RMB 1 on a pack of cigarettes would 

increase government revenue by US$ 7.9 billion, which saves 

3.4 million lives, reduce medical costs by US$ 325 million. It 

would also generate a productivity gain of US$ 1.2 billion for 

the Chinese economy (Hu & Mao, 2008).  

(Adioetomo & Djutaharta, 2005), Simulations showed that a 

10 percent tax increase on cigarettes per pack in Indonesia 

raised cigarette prices by 4.9% which consequently reduced 

consumption by 3%, and increased tax revenues by 6.7%, 

ceteris paribus, including assuming no significant switching 

among cigarette products with different prices and tax levels. 

Despite the decrease in total consumption, the share of total 

household expenditures on cigarettes increased slightly from 

4.55% to 4.63%. A 50 % tax increase would have raised 

tobacco tax revenues by 27.5 % (Adioetomo & Djutaharta, 

2005) 

(Chaloupka IV, Peck, Tauras, Xu, & Yurekli, 2010) research 

showed that a 10% increase in cigarette prices would reduce 

cigarette consumption by 3.4% in rural India, while a 10% 

rise in bidi prices would reduce consumption by 9.2% and 

8.5% in rural and urban India, respectively. The price 

increases would translate to a 1.7% and 11.7% decrease in 

youth cigarette and bidi smoking prevalence, respectively 

(Glynn, Seffrin, Brawley, Grey, & Ross, 2010). 

III. RESEARCH METHODOLOGY 

The study utilized secondary data. Descriptive statistics will 

summarize and describe data while inferential statistics 

enabled the researcher to provide an opinion based on the data 

about the economy. The data collected were analyzed using 

STATA version 13 and EViews econometric software. 

Descriptive statistics were used to summarize and describe 

data while inferential statistics were further used to enable the 

researcher to provide an opinion based on the data about the 

economy and Tobacco Control. Vector Error Correction 

Model was used to estimate parameters of the study. The first 

step in the analysis was to obtain the time series plots or 

graphs for each univariate data set. The curves were used to 

indicate the nature of the Data Generating Process (DGP). All 

data in DGP exhibit three types of graphs according to the 

stochastic process that happens by chance. The next step was 

to conduct unit root test for all the series data. The test was 

guided by the DGP. The null hypothesis tested was; H01: 

There was unit root, that is, the variables were not stationary.  

There were several tests of Unit Root but in this study two 

tests were used; Augmented Dickey-Fuller test and Phillips-

Perron Unit Root Test. 

The typical assumption when performing standard time series 

analysis was that the series were stationary, meaning that the 

mean and variance do not change over time. The issue was 

that, when structural breaks were present then these conditions 

do not hold; either there was a change in the mean or variance 

or both at a point in time(s). This would have an effect on the 

inference analysis and forecasting. Optimum lag length was 

determined using the AIC and SBIC. This was done because 
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using more lag lengths reduces the degree of freedom; 

moreover, using few lags introduces auto correlation and 

multicollinearity. Johansen Multivariate Co-Integration 

technique was used to estimate Co-Integration to find out if 

variances of the model were Co-Integrated.  

If variables are integrated and co-integrated, it requires fitting, 

estimation, and interpretation of vector error correction model 

to determine the magnitude of short and long-term 

relationship. The Error Correction Model (ECM) is an 

example of a short-run dynamic model, which is used to 

model both economic and financial time series.  

IV. RESULTS AND DISCUSSION 

The table 4.1 shows the summary descriptive analysis of the 

study variables. Descriptive analysis was analyzed in order to 

understand the general overview of the data. From the table 

4.1, the average value of the price before tax was found to be 

Ksh.40.70784, with the minimum value of Ksh.4.68 and the 

maximum of Ksh.79.23. The price after tax was found with 

the mean of Ksh.52.83351 and with minimum Ksh.7 and 

maximum value of Ksh.150. Income per capita was also found 

to be with a mean of 588.2929, standard deviation of 

351.1647 and also with a minimum and maximum value of 

Ksh.223.3348 and Ksh.1455.36 respectively. The total 

tobacco consumption in Kenya from the year 1980 to 2016 

was again found to be with the average of 12598.3 tonnes, 

minimum 2738 tonnes and maximum of 25000 tonnes.

 
Table 4.1: Descriptive Results 

Variable Obs. Mean Std. Dev. Min Max 

Year 37 1998 10.82436 1980 2016 

Price after tax(Ksh) 37 52.83351 42.13039 7 150 

Price before tax(Ksh) 37 40.70784 29.15913 4.68 79.23 

Income per capita(Ksh) 37 588.2929 351.1647 223.3348 1455.36 

Consumption (tonnes) 37 12598.3 5632.06 2738 25000 

Source: Authors Computation. STATA Output.2018 

4.2 Unit Root Tests 

Stationarity of a time series variable is an important 

phenomenon because it can influence its behavior (Ansari et 

al,. 2011). The unit root tests used were the Dickey-Fuller (

DF ) test suggested by Dickey and Fuller, (1979) Dickey 

and Fuller, (1981) under the null hypothesis of unit root 

against the alternative hypothesis that there no unit root and 

Philips-Perron test by Phillips and Perron (1988). 

 4.2.1Augmented Dickey-Fuller for Unit Root Test  

Results of Augmented Dickey-Fuller(ADF) presented in 

Table 4.2 showed that all the study variables were not 

integrated at levels( all p-values > 0.05 level of significance) 

either estimated equation was with intercept, trend and 

intercept or none. Consumption, price before tax and income 

per capita variables were integrated or stationary or no unit 

root after first difference denoted as I(1) meaning integrated 

of order one(p-values  were less than 0.05 level of 

significance) while price after tax became stationary after 

second difference I(2). The null hypotheses were rejected and 

alternative hypotheses accepted. 

The critical values for Augmented Dickey-Fuller test were -

3.627 at 1%, -2.950 at 5% and -2.611 at 10%.When variables 

were first differenced results showed that they became 

stationary. Therefore, as per Augmented Dickey-Fuller test, it 

was concluded that the variables were integrated of order one 

denoted by I(1) and I(2) for the price after tax variable.

Table 4.2: Results of Augmented-Dickey-Fuller Unit Root Test 

Levels 

 Intercept Trend and intercept None Remark 

Variable t-statistic p-value t-statistic p-value t-statistic p-value  

Consumption -2.2548 0.1916 -2.7109 0.2385 -0.2188 0.6004 Unit root 

Price before tax -0.4164 0.8957 -1.8049 0.6814 1.6436 0.9733 Unit root 

Price after tax 3.0739 1.0000 -1.0579 0.9223 4.6451 1.0000 Unit root 

Income per capita 2.2981 0.9999 0.2470 0.9974 2.9636 0.9988 Unit root 

First Difference 

Consumption -6.6457 0.0000 -6.5799 0.0000 -6.6494 0.0000 I(1) 
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Price before tax -5.2392 0.0001 -5.1586 0.0010 -4.6488 0.0000 I(1) 

Price after tax -6.6208 0.0000 -6.6554 0.0000 -6.4057 0.0000 I(2) 

Income per capita -3.3627 0.0194 -4.9629 0.0027 -2.8282 0.0000 I(1) 

Source: Authors’ EViews9 Output. 2018 

4.2.2 Phillips-Perron Unit Root Test 

The second unit root test that was used is Philips-Perron test 

as per Phillips and Perron (1988). This test was used to 

improve on the finite sample properties and to accommodate 

more modeling framework (Greene, 2008 and Magee, 2008). 

Monte Carlo simulation has shown that the power of the ADF 

test is very low (Im and Lee, 2009). The ADF test is unable to 

distinguish clearly between non-stationary and stationary 

series with a higher degree of autocorrelation and is quite 

sensitive to breaks (Im and Lee, 2009). To overcome this 

limitation, the semi-parametric Phillips-Perron test, which 

gives robust estimates when the series has serial correlation 

and time dependent heteroskedasticity, this test was used to 

supplement the ADF test. 

Table 4.3: Results of Phillips-Perron Unit Root Test 

Levels 

 Intercept Trend and intercept None Remark 

Variable t-statistic p-value t-statistic p-value t-statistic p-value  

Consumption -2.0868 0.2509 -2.6472 0.2632 0.1702 0.7297 Unit root 

Price before tax -0.4479 0.8199 -1.9347 0.6159 1.4898 0.9638 Unit root 

Price after tax 6.7011 1.0000 -0.7410 0.9614 9.3348 1.0000 Unit root 

Income per capita 2.2218 0.9999 -0.3184 0.9870 3.4013 0.9997 Unit root 

First Difference 

Consumption -10.7443 0.0000 -13.7376 0.0000 -7.4157 0.0000 I(1) 

Price before tax -5.2392 0.0001 -5.1586 0.0010 -4.6271 0.0000 I(1) 

Price after tax -4.7384 0.0005 -8.9673 0.0000 -3.8002 0.0004 I(1) 

Income per capita -3.2743 0.0239 -4.3817 0.0071 -2.8168 0.0062 I(1) 

Source: Authors’ EViews9 Output. 2018 

Results of Phillips-Perron are presented in Table 4.3. Results 

showed that all the study variables were not stationary or in 

other words had unit root at levels, thereby agreeing with 

Augmented Dickey-Fuller test results. However, it disagreed 

with Dickey-Fuller by showing that price after tax was 

stationary at first difference unlike ADF which the variable 

became stationary at second difference. The results of Philip-

Perron rejected the presence of unit root in all the variables at 

first difference. The Mackinnon p – values were all were less 

than 0.05. The critical values for Philip-Perron test were also -

3.627 at 1%, -2.950 at 5% and -2.611 at 10%. 

4.3 Determination of Optimum Lag Length 

Before estimating the VAR model it was necessary determine 

the optimum number of lag lengths because using more lags 

consume degrees of freedom and using too few lags 

introduces correlation and multicollinearity (Gujarati, 2013). 

Different lag orders can critically influence the substantive 

interpretation of the estimates, especially when the differences 

are large enough. Therefore, selection of the correct lag order 

for each VAR was the first and vital step in this study. The lag 

order is selected by some pre-specified criterion and is based 

on in the construction of VAR estimates. To decide on this, 

Final Prediction Error (FPE), Akaike Information Criterion 

(AIC), the Schwarz Information Criterion (SIC), the Hannan-

Quinn Criterion (HQC) and the general-to-specific sequential 

Likelihood Ratio test (LR) were used. 

Table 4.6: Selection Order Criteria of the Optimum Lag Length 

Lag LL LR Df p-values FPE AIC HQIC SBIC 

0 -823.86    7.2e+16 50.1736 50.2346 50.355 

1 -690.07 267.58 16 0.000 5.8e+13 43.0347 43.3398* 43.9416* 

2 -673.23 33.69 16 0.006 5.8e+13 42.9835 43.5328 44.6161 

3 -654.07 38.31 16 0.001 5.4e+13 42.7923 43.5858 45.1505 

4 -633.57 41.01* 16 0.001 5.3e+13* 42.5194* 43.557 45.6031 

 

*indicates the suggested lag length. 

Source: STATA Output. 
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Results in table 4.6 indicated that optimum lag length was two 

as per Hannan-Quinn and Schwarz Information Criterion 

while Likelihood Ratio test, Final Prediction Error and Akaike 

Information Criterion indicated that the lag to be used is four 

as indicated by (*).  This study used lag length of four as 

suggested by the majority of the criterion. 

4.4 Johansen Tests for Co-integration 

This involved estimation of cointegration relationships 

between tobacco consumption, price before tax price after tax 

and income per capita. The determination of Johansen 

cointegration procedure involved use of two test statistics, 

first, trace statistics and second, maximum eigenvalues 

statistics (Cameron and Trivedi, 2005) and (Johansen, 1989). 

Table 4.7 presents cointegration test results based on 

Johansen’s maximum-likelihood procedure. Test results 

indicated that there is cointegration among the four variables 

under consideration as indicated by (*) meaning there is one 

cointegrating equation between them. 

Table 4.7: Results of Johansen Tests for Co-Integration 

Maximum rank Parms LL Eigenvalues Trace statistic 5% critical value 

0 20 -736.73274 . 52.4893 47.21 

1 27 -722.78167 0.54941 24.5876* 29.68 

2 32 -714.61067 0.37307 8.2452 15.41 

3 35 -710.99555 0.18664 1.0150 3.76 

4 36 -710.48807 0.02858   

*Indicates the trace statistic at which maximum rank is chosen 

Source: STATA Version 12 Output 

4.5 The Error Correction Model 

Since co-integration was detected between the study series 

implied that there was a long-term equilibrium relationship 

between them (Hussain, 2009). Therefore it required 

application of Vector Error Correction Model (VECM) in 

order to evaluate the short run properties of the co-integrated 

series (Greene, 2008). The VECM results in table 4.9 showed 

that a negative (-0.6868) and significant (p value = 0.001) 

coefficient of the error term in cointegrating equation (_ce1) 

indicated that any short-term fluctuations between the price 

before tax, price after tax and income per capita (independent 

variables) and the tobacco consumption (the dependant 

variable) gave rise to a stable long run relationship (presented 

in table 4.9) between the variables. The magnitude of the error 

term coefficient indicated the speed of adjustment with which 

the variables converge overtime (Hussain, 2009; Lutkepohl, 

2005; Hamilton, 1994; Floyd, 2005 and Tsay, 2010). 

 
Table 4.8: Results of VECM for a Short Run Relationship 

  Coef. Std.Err. Z p>|z| [95% Conf. Interval 

D_Consumptin        

 
_ce1 -0.6868 0.2026 -3.39 0.001 -1.0839 -0.2897 

 Consumption 

L1. 

 

0.16056 

 

0.1868 

 

0.86 

 

0.390 

 

-0.2055 

 

0.5266 

 Price before tax 
LD. 

 
-101.865 

 
104.638 

 
-0.97 

 
0.330 

 
-306.952 

 
103.221 

 Price after tax 

LD. 

 

-100.245 

 

79.3882 

 

-1.26 

 

0.207 

 

-255.8432 

 

55.3527 

 Income per capita 

LD. 

 

3.1315 

 

10.1239 

 

0.31 

 

0.757 

 

-16.7111 

 

22.9741 

 Constant 0.0322 758.838 0.00 1.000 -1487.264 1487.33 

Source: Author’s Own Computation using STATA Version 12, 2018 

4.6 Test of Hypotheses 

The results in Table 4.9 showed that the long run relationship 

can be explained by one Cointegration relationship. 

𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 =  −12847.7 − 85.8457𝑃𝑟𝑖𝑐𝑒 𝑏𝑒𝑓𝑜𝑟𝑒 𝑡𝑎𝑥
− 167.6559𝑃𝑟𝑖𝑐𝑒 𝑎𝑓𝑡𝑒𝑟 𝑡𝑎𝑥
+ 19.3534𝐼𝑛𝑐𝑜𝑚𝑒 𝑝𝑒𝑟 𝑐𝑎𝑝𝑖𝑡𝑎 + 𝜀𝑡 

The first hypothesis stated that there was no relationship 

between price before tax and consumption of tobacco in 

Kenya. The VEC results in table 4.9 showed that the tobacco 

consumption had an inverse (𝛽1 = −85.8457) and significant 

(𝑝 − 𝑣𝑎𝑙𝑢𝑒 = 0.017 < 0.05 level of significance) 

relationship with price before tax. This means the first 

hypothesis was rejected and concluded that there was a 

relationship between tobacco consumption and prices before 



International Journal of Research and Innovation in Social Science (IJRISS) |Volume II, Issue XII, December 2018|ISSN 2454-6186 

   

www.rsisinternational.org Page 260 
 

tax. This indicated that a unit change in prices before taxes 

decreases tobacco consumption by 85 units. 

The study also sought to find the relationship between tobacco 

prices after tax and the consumption. The second hypothesis 

stated there was no relationship between price after tax and 

consumption of tobacco in Kenya. This hypothesis was 

rejected since the results in table 4.9 shows that the long run 

relationship between prices after tax and tobacco consumption 

was inverse (𝛽2 = −167.6559) and highly significant with 

(𝑝 − 𝑣𝑎𝑙𝑢𝑒 = 0.000 < 0.05) level of significance. It was 

therefore concluded that there was a relationship between 

prices after tax and tobacco consumption in Kenya. The 

results from cointegrating relation showed that tobacco prices 

(both before and tax) had an inverse and significant long run 

relationship with tobacco consumption (negative coefficients) 

in Kenya. A unit change in prices after tax in other words 

imposing tax on the tobacco prices reduces tobacco 

consumption by 167 units. 

Lastly, the third hypothesis was formulated as increase in 

income per capita has no effect on consumption of tobacco in 

Kenya. This hypothesis was tested and found that income per 

capita and tobacco consumption had a positive(𝛽3 =
19.3534) and highly significant(𝑝 − 𝑣𝑎𝑙𝑢𝑒 = 0.000 < 0.05) 

relationship as shown in table 4.9. The hypothesis was 

therefore rejected and concluded that increase in income per 

capita had an effect on tobacco consumption in Kenya. This 

implies that increasing income per capita by a unit would 

increase tobacco consumption by 19 units. 

The error correction term was negative and significant (p-

value = 0.001< 0.05) indicating that there is a long 

relationship between variables. It further explains that 68.68 

percent of deviations are adjusted from lagged differences and 

it takes 1.46 years for the system to come back to equilibrium.

Table 4.9: Results of VECM for a Long Run Relationship 

 Beta Coef. Std.Err. Z p>|z| [95% Conf. Interval] 

_ce1        

 Consumption 1 . . . . . 

 Price before tax -85.8457 36.12334 -2.38 0.017 -156.6462 -15.045 

 Price after tax -167.6559 42.23488 -3.97 0.000 -250.4347 -84.877 

 Income per capita 19.3534 3.62659 5.34 0.000 12.24541 26.4613 

 Constant -12847.7 . . . . . 

Source: Author’s Own Computation. STATA Version 12 Results.2018 

4.7 Diagnostic Tests 

4.7.1 Model Stability 

Eigen stability condition was used to test stability of the 

model as shown in the table below. 

Table 4.10: Results of Eigen value Stability Condition 

Eigenvalue Modulus 

1 1 

1 1 

1 1 

0.2698256 + 0.5632429i 0.624539 

0.2698256 – 0.5632429i 0.624539 

0.498641 0.498641 

0.288248 0.288248 

-0.2561169 0.256117 

Source: Researchers ccompilation from STATA output,  2018 

For a K-variable model with r cointegrating relationships, the 

companion matrix will have K - r unit eigenvalues 

(Lutkepohl, 2005; Lutkepohl and Kratzik, 2004). For stability, 

the moduli of the remaining r eigenvalues should be strictly 

less than unity and lie inside a unit circle (Lutkepohl, 2005) as 

also shown in figure 4.1 below. 

 

Figure 4.1.Graph of Roots of the Companion Matrix 

*Eigen values on a complex plane.The horizontal axis is for the real part 

while the vertical axis is for the imaginary part of the eigen values and the 

referrence circle is the unit circle 

Source : Resesearch’s Survey, 2018
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 Graph option was specified and  the eigen values was plotted  

as of companion matrix. From the graph of eigenvalues it was 

shown that none of the remainig eigenvalues appeared closer 

to the unit circle and this therefore indicated that the  model 

was correctly specified and this enabled for the  interpretation 

of the results. The dots represent the Eigen values that appear 

do not appear close to the unit circle. The results of diagnostic 

tests indicated that the VECM model employed in this study 

had the desired fit and well specified. 

 4.7.2 Test for Residual Autocorrelation 

The Lagrange-Multiplier (LM) test for Residual 

Autocorrelation was used to test for the presence of serial 

correlation in the models. Table 4.11 shows the results of the 

LM with probability value 0.49147 and 0.37386 at the 

specified lag order of one and two respectively. The null 

hypothesis was accepted and concluded that there is no 

relationship among the residuals and hence no autocorrelation 

among the variables. 

Table 4.11 Results Lagrange-multiplier Test Statistic for Residual 

Autocorrelation 

Lag Chi-square df 
Prob > Chi-

square 

1 15.4568 16 0.49147 

2 17.1829 16 0.37386 

*H0: no autocorrelation at lag order 

Source: Authors’ Computation. 2018 

V. SUMMARY OF FINDINGS, CONCLUSION AND 

RECOMMENDATIONS 

5.1 Summary of the Findings 

This study sought to examine the effect of price before tax, 

price after tax and income per capita on tobacco consumption 

in Kenya for the period 1980 to 2016 using cointegration tests 

and the Vector Error Correction Model. Descriptive statistics 

were carried out to check for outliers. Conventional methods 

unit root was carried to check for unit root among the 

variables and it found there was unit root. The data used were 

non stationary at their levels, but were stationary upon first 

difference. Johansen test for cointegration was further carried 

out to find out for cointegration and it was found out that the 

variables were cointegrated hence VECM model was applied. 

It was concluded from the study that price before tax, price 

after tax and income per capita affects the tobacco 

consumption and that there was a long-term relationship 

between the variables as indicated by the negative coefficient 

of Error Correction Term.  

5.2 Conclusion  

The first hypothesis was to find out the relationship between 

price before tax and tobacco consumption in Kenya. 

Regression results showed that this variable had an effect on 

tobacco consumption in Kenya and was therefore the null 

hypothesis was rejected and concluded that there was a 

relationship (negative) between these two variables. 

The second hypothesized objective of the study was to 

determine if there was a relationship between price after tax 

and tobacco consumption. VECM results showed that there 

was significant and negative relationship between this variable 

and tobacco consumption. Thus the second null hypothesis 

was rejected and concluded that there was a relation between 

price after tax and tobacco consumption in Kenya. These 

results imply that an increase in the tax on the prices of 

tobacco would lead to a decrease in the tobacco consumption 

in Kenya.  

The third hypothesis was that increase in per capita income 

has no effect on consumption of tobacco in Kenya and from 

the results it was clearly shown that this variable was 

important determinant of tobacco consumption in Kenya. An 

increase in income per capita would lead to increase in 

consumption. Therefore, from the VECM results showed this 

hypothesis was rejected. And the alternative hypothesis 

accepted that increase in per capita income would also 

increase the consumption of tobacco in Kenya. 

5.3 Policy Recommendations 

From the findings of the study, it was recommended that the 

government should   formulate both long and short term 

economic policies that stimulate reduction of tobacco 

consumption. The results would be useful to the health sector, 

economists, scholars, and policy makers in understanding the 

tobacco dynamic demand and the effects of the tobacco 

products towards economic growth and development. It will 

enable them to design policies that will ensure a healthy and 

productive economy in general and assist governments to 

acquire more tax revenue for their economic budgets. 
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