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ABSTRACT

Income tax revenue has been increasing in recams y a higher proportion than the
other taxes in Kenya making it an important faatoeconomic decision-making. This
paper presents empirical evidence on the relatipnetween income tax and
economic performance in Kenya. The paper employedralogenous growth model
to study the relationship between income tax amhemic performance in Kenya for
the period 1970 to 2012. Other variables includadcbntrol are consumption tax,
foreign trade, government consumption, and popiagrowth rate. Regression
model was estimated using OLS and VECM. Both OLSlehand VECM revealed a
negative relationship between income tax and ecangoerformance but this
relationship was not significant. Consumption téoteign trade, and population
growth rate do not significantly influence the egomc performance. Government
consumption positively influences performance @& ¢iconomy. This paper advocates
for increase in efficiency of tax collection. Thevgrnment should spend the revenue
collected on public investment such as infrastmectio increase productivity. This

will ensure improved economic performance.
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CHAPTER ONE: INTRODUCTION

1.1 Background

Tax is a compulsory contribution to the governmepdid by individuals and

corporate entities, which does not bear any ralatipp to the benefit received
(Hyman, 1987). In Kenya, tax is a major compondrgavernment revenue. For the
financial year 2012/2013, taxes financed 62.8 matt of the total budget (KNBS,

2013). The government uses tax revenue to meeobbiligations, which include

providing public goods and services such as sgcarntd maintenance of law and
order. Other than raising revenue, governments lexes to achieve economic
stability, equitable income distribution, optim&source allocation, and to promote
social welfare. Taxation is an instrument of fispalicy; governments use taxes to

influence an economy’s aggregate demand (TruetTamekt, 1987).

In the pre-colonial Kenya, members of the commup#yd taxes by taking a portion
of their produce to the chiefs. Traders passingutin the territories were required to
pay some tribute to the chief for freedom of passalyabs, early settlers on the
Kenyan Coast, charged capitation taxes, a tax deae traders for every slave
exported out of the region, and custom duties. Bititssh established their colony and
overthrew the Arabs. The British introduced tax@snieet their expenditures. Taxes
were in the form of hut and poll tax. Hut tax wamaged on every hut. Poll tax was
levied on every adult male. Other taxes were intced to widen tax base and
increase revenue; excise tax, income tax, minirg dastom duty and stamp duties

(Waris, 2007).



After attaining independence in 1963, Kenya inleerithe tax system that was in
place during the colonial period. Some changes weagle. People earning low

incomes were exempted from paying tax. Pay As YamnHPAYE) system was

introduced, where tax is charged on employmentrimecand deducted at source, then
submitted by the employer to the government. Ithece tax, a tax charged on the
property and assets held by an individual at time tf his death, was also introduced.
Capital gains tax was charged on sale of propertygain in value of property. Sales

tax was tax on consumption targeting some of theuf@tured goods. (Aseto, 1980).

There have been continued changes in the country’system to improve revenue
collection and ease tax burden. Major tax refortastesd in the 1980s under the Tax
Modernization Programme (TMP). The sales tax wadistied and replaced with
Value Added Tax (VAT) in 1990. Capital gains taxsasuspended. External tariffs
have been harmonized within the East African ComitgueAC). Kenya Revenue
Authority (KRA) was established in 1995 under art AtParliament for the purpose
of revenue administration. Marginal tax rates haadrced from as high as 65 percent
after independence to 30 per cent currently (KIPPR306). The major taxes in the
current tax system are; income tax, VAT, PAYE, egcand customs duty (KRA,

2007).

1.1.1Income Taxes

This paper will focus on income taxes. This formtafes are direct (the impact and
incidence of tax is on the same person), and aaegeld on personal income, profits
and capital gains. In Kenya, income taxes compredfesorporation tax, personal

income tax and withholding tax. Tax on capital gaivas suspended in 1985 (Moyi



and Ronge, 2006). Corporation tax is charged ofitprat the rate of 30 per cent for
resident companies and 37.5 per cent for non-residempanies (GoK, 2009).
Personal income taxes are charged on an indivsluatome using a graduated scale,

with the lowest rate being 10 per cent and thedsgBO0 per cent.

Income taxes are considered more distortionary énéess preferred to consumption
taxes; replacing income tax with consumption taxlikely to increase savings,
investment and work effort hence increasing ecooagnowth (Engen and Skinner,
1996). For developing countries revenue from incéaxes has been increasing but at
a lower rate when compared to indirect taxes ateftnational trade taxes (Bahl and
Bird, 2008). This has been attributed to inefficies in collection of income taxes.
However, in Kenya, the case is different; the sharencome taxes in the total tax

revenue collection has been increasing comparethab of other taxes as shown

below:
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Figure 1: Trend of Tax Ratios
Source: KRA (various years)



From the figure, the contribution of income taxestdtal tax revenue collected has
continued to rise at a higher rate compared tordgees of taxes, it is about 50 per
cent of total tax revenue. This can be attributethé fact that income taxes are easier
to administer and they capture the ability to p&@pmpanies and individuals are
required by law to make self-assessments and suéxnib the government at regular
intervals. For salaried employees collection is enadsier by the PAYE system,
where the employer computes and deducts taxes umtes@nd then submits tax

deducted to the government (GoK, 2009), thus irsingetax compliance.

The trend of increase in the share of income taxdstal tax revenue in Kenya is
similar to that of a few other African countriechias Uganda and South Africa. For
Uganda, percentage of income taxes in total tagmee increased from 24.5 in 2004
to 45.2 per cent in 2011 (WB,2014). That of Southica has increased steadily from
54.1 per cent in 2004 to 56.4 per cent in 2011 (\&@L.4). This trend is a shift from
the what literature has predicted that developiogntries are likely to rely more on
consumption and trade taxes, and less on incones t@Bahl and Bird 2008). This
makes income tax an important economic variablé tamnot be ignored in the

formulation of effective public policy.

1.1.2 Economic performance

Economic performance refers to economic growthorgdyoductivity and welfare of
the people (Dedrick et al., 2003). Economic groistthe increase in the total output
of the economy, often measured by the growth rat@@P. Labor productivity is the
output per worker. An economy is performing well amhthere is high economic

growth, high productivity of factors of productioand improved social welfare;



Resources will be allocated efficiently. GDP pepita can measure how well an

economy is performing. It has been increasing diead shown in figure 2:
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Figure 2: GDP per Capita for Kenya
Source: World Bank (1960-2011)

Kenya’'s GDP has been growing at an average graatéhaf about 5 per cent (for the
years 2010, 2011, and 2012, the growth rates haea 5.8, 4.4 and 4.6 per cent
respectively, KNBS 2013). The economy is expectedontinue growing by 4.7% in

2013 and 5.2% in 2014 (AEO, 2013). Despite the egoo growth and increase in
GDP per capita, there is a big income gap betwieenith and the poor with 10 per
cent of Kenya'’s top households controlling 38 pemtcof national income while, the
bottom 10 percent controlling 2 per cent of natlomaome (World Bank, 2005).

Kenya's long term plan, Vision 2030, aims to see ¢buntry economic performance
highly improved by the year 2030, with a sustaieadplowth rate of 10 per cent and

high quality of life to all its citizens.



1.1.3 Tax and Economic performance

Taxes affect economic performance through theegatfon work effort, savings and
investments. The output of an economy will incredsecause of increased
productivity. The productivity of an economy wilidrease when there is investment
in both physical and human capital. Investment =oimem both the private and
public savings. Thus, any factor affecting investinwill influence the economic
performance (Mintz and Wilson, 2000). Income taxhsrged on individual income
and corporate profits. High taxes on salaries ofkeomay discourage work effort
and human capital formation. It is also likely tsaburage private savings. High
taxes on profits discourage investments and ermngorrial spirit hence reducing
economic output. Lower taxes on the other hand eragourage work effort, and
increase savings and investment hence improvingravg@roductivity of the

economy.

1.2 Problem statement

Taxes play an important role in meeting governmexgenditure in Kenya; taxes

financed 62.6 per cent of the 2013/2014 budget (IEX 3). The tax to GDP ratio has
increased from 10 per cent in 1963 to 23 per ae2008 (KNBS, 1963, 2008). The
proportion of income tax to total tax revenue hk® aontinued to increase (KRA

1995/96-2007/08), making it significant in the gowaent’s fiscal policy. Income tax

is expected to account for 45 per cent of the tptajected government revenue for

the financial year 2013/14 (IEA, 2013).



The government expenditure continues to grow dgh rate as the economy grows;
the Kenyan budget expanded from 1.45 trillion Keshdlings in the financial year
2012/13 to 1.64 trillion Kenya shillings in 2013420 a 12 per cent increase (IEA,
2013). This can be attributed to major changes nistitutions as a result of
implementation of the new Constitution 2010, and tmplementation of Kenya'’s
long term development plan, Vision 2030. To meet ¢xpanding expenditure, tax
revenue has to increase at the same rate or egherhso as to minimize deficits and
support development expenditure. Financing pubdpeaditure through taxes reduces
debt burden, promotes economic growth and protemereignty of a country. As
income tax is the major component of total tax nemg it is important to understand

how such an increase is likely to influence ecomoparformance.

Income tax studies in Kenya have remained spatadieS done on taxation in Kenya
have not covered the effect of income taxes on @oan performance. They have
mostly covered other areas such as revenue produdiiljoroge, 1993), tax reforms
(KIPPRA, 2004), taxation of the underground econdkiy?PRA, 2007), and indirect
taxation (Otieno, 2003). This can be due to thé tlzat contribution of income tax to
total revenue was less compared to that of indteeas such as trade taxes. However,
this trend has been changing with income tax doating 51 per cent of total tax
revenue for the period 2007/08. The increase ievegice of income taxes to total
revenue necessitates more research work to be ctmudin this area. Research
should make available more materials on incomestasepolicy makers and other
economic agents for better decision making. Thigepashows how income taxes

influence the economy, and provides more infornmatio this sensitive subject.



1.3 Resear ch objectives
This paper seeks to determine the relevance ofriedaxes to the Kenyan economy.
The general objective of the paper is to deterrhiow income taxes affect economic
performance in Kenya.
The specific objectives are:

i) Investigate the trend of income tax and economitopmance

i) Analyze the relationship between income tax anshectuc performance

iii) Recommend income tax policy that will improve ecmim performance in

Kenya.

1.4 Resear ch questions
The research questions are as follows:
i) What is the trend of income tax and economic peréorce?
i) What is the relationship between income tax andeenc performance?

iif) What are the policy implications of the findingserfr the study?

1.5 Significance of the study

The share of income taxes has been increasindigAgdvernment tries to raise more
revenue to meet the expanding expenditure, raisitgme tax will be central to this.
There is also an increasing need for governmentmabilize their own internal
resources (IMF, 2011) to meet public expenditur@lg€ting more income tax is one
way of ensuring this. The study shows how sucheiase in income taxes is likely to
affect the economy. The findings are relevant téoganeral public who pay the taxes,
the government and the policy makers for planningppses and tax policy

formulation. It provides researchers working ors thubject with more insight on the

8



topic and areas for further research. The findigige a guide on the best tax policy
for the country to promote growth, and contributeekisting literature on taxation in

Kenya.

1.6 Scope
The paper covers a period of 42 years, starting ft@72 to 2012. The variables are
measured at a national level. The period covereexisnsive and therefore more

likely to give accurate results.

1.7 Organization of the paper
The next chapter covers literature review thatbeen done on the topic; it gives
theoretical and empirical literature review follaviey an overview of the same.
Chapter Three gives the conceptual framework aadrtbthodology used to achieve
the research objective. Chapter Four gives therfgedafter running the regression
model. Chapter Five has the conclusion, policy moendations and suggests areas

for future research.



CHAPTER TWO: LITERATURE REVIEW

The impact of fiscal policy on the economy has baemssue of concern for not only
economists but also policy makers. Governmentdissal policy to control the level
of activity in the economy. Fiscal policy is theeusf taxes and government spending
by the state to control the economy (Truett andeftrul987). The state uses
contractionary fiscal policy (cut in government ergiture and increase in taxes) to
reduce the economic activity, whereas expansiorfeayal policy (increase in
government expenditure and tax cuts) is used toe@s® economic activity. In
developing countries, governments use fiscal padticycrease rate of investment and

employment, achieve economic stability and rediate income (Jhighan, 2004).

The relationship between taxes and economic pedoca however remains an issue
of debate among scholars, who are far from reachiognsensus. The theoretical and

empirical literature is outlined below.

2.1 Theoretical literature

Adam Smith (1776) imhe Wealth of Nationsecognized the important role of taxes
in the economy and gave the characteristics ofoal ¢ggx system (Canons of taxation)
as certainty, equity, convenience and economy. kéwegand Musgrave (1989)
defined a good tax structure as one that yields|@ate revenue, is equitable, causes
minimal distortion and facilitates stabilizationdagrowth. Keynes (1936) advocated
for government intervention in the economy. Keyaaseconomics support the fact
that the aggregate demand influences the level utpud in the economy. The

government through fiscal policies can influencgragate demand in the economy.

10



Keynes advocated for tax cuts to stimulate the eenn and tax increase to dampen
the economy. During a depression, he advocategyduernment intervention by
increasing government expenditure and tax cuts timukate the economy.
Monetarists are however opposed to this view anlievee that the money in
circulation is what determines the level of outputhe economy and tax policy is

ineffective.

The sources of economic growth have been explamggowth models such as the
Neo-classical growth model and endogenous growtliefso Effect of taxes on
growth has been incorporated in many growth modetduding Neo-classical
economic growth models, which state that growthn@t influenced by policy
decisions (Renelt, 1991). Solow neo-classical gnawbdel suggests that taxes affect
only the level of income but not the rate of ecormgrowth (Solow, 1956). Changes
in tax rate will only cause temporary changes,duthe period of transition to steady
states. Once steady state is achieved, only temhmiogress will influence economic
growth. Endogenous growth models do not suppovBslassumption that growth is
only influenced by technical progress (Renelt, 29®Endogenous growth models
allow growth rate to be determined within the modglowth is influenced by
economic policy. Therefore, in this growth modelxes affect the long run growth
rate, through accumulation of physical and humapitala Changes in tax policy will

influence the economic growth.

According to economic theory, the economy growsulgh capital formation, which
comes from resource mobilization. Taxes on theuess will discourage production,

hence capital formation thereby hurting the econofaxes affect capacity output

11



through work effort, private sector savings andsgme investment (Musgrave and
Musgrave, 1989). Mintz and Wilson (2000) find tpabdductivity of factors influence
growth. Taxes can reduce this productivity in vasiavays. Taxes distort economic
decisions resulting in inefficient use of resourcesxes also reduce the incentive to
work and to improve work skills. Taxes may alsocdigage innovations and
adoption of new ideas, since more productivity witrease tax liability and people
want to reduce their tax liability as much as palssiHigh taxes may also result in
capital flight. Resources will shift from countriegith high taxes to lower tax
countries. High corporate taxes lower the rateetdim thus discouraging investment
hence deterring economic growth. High personal nmeotaxes will discourage
savings, which will reduce human capital formati@nce impeding growth. Leibfritz
et al. (1997) support the view that taxes affeconemic growth through its

distortionary effects on savings, physical and hmncapital formation and labor

supply.

Theoretical literature supports the fact that takest the economy (Poulson and
Kaplan, 2008). Therefore, a state can lower tawepromote growth. Engen and
Skinner (1996) support the fact that lowering takes positive effect on growth.
However, they note that, tax cuts create a revagape and the state has to raise
revenue from other sources to fill the gap. Taxasaso be good for the economy if
they provide more and better public goods and sesvito the citizens, thereby

increasing productivity hence economic growth (b et al., 1997).

12



2.2 Empirical literature

Empirical literature gives differing views on thdfeet of taxes on economic
performance. Debate on whether taxes impact ne&gatior positively on the

economy remains inconclusive. The direction of rtheglationship also remains
unclear. Most empirical studies on taxation ancheaaic performance are carried out

on a cross country level. A few exist on countrgafic level.

The GDP of an economy is its total output usualigtal of consumption, government
purchases, investment spending, and net exporsscae:

Y=C+G+I1+NX

Where, Y is national output/income, C is consumpti@ is government purchases, |
is investment spending, and NX is net exports. Angfe in income tax affects
national income (Mankiw, 1993). A decrease in takas a multiplier effect on
income. It raises disposable income, thereforeresses consumption and planned
expenditure leading to a greater increase in nalfiomcome. Income tax can also
reduce the multiplier effect of an increase in econgtion or government purchases

on national income. However, this effect is onghert run.

Scholars have developed models to explain causes@frun growth of an economy.
Engen and Skinner (1996) using a model similah&t bf Solow (1956) explain how
taxes affect economic growth. Economic growth ratdetermined by the growth of
the output of the economy. Growth of output is deteed by the following

expression:

Vi = agky + B + u

13



Where: y;= real GDP growth rate
k; = growth of capital stock
m;= growth rate of effective labor force
u; = economy's overall productivity growth
«; = marginal productivity of capital

B; = output elasticity of labor.

An increase in capital stock and labor force wittrease economic growth. Countries
that are highly taxed may experience lower values and 3, which will tend to

impede economic growth.

Researches on the effect of specific taxes on ¢beany also exist. Djankov et al.
(2010) investigates the effect of corporate taxesneestment and entrepreneurship
using panel data for 85 countries. The authors firad effective corporate tax rates
have a significant negative correlation to investméoreign direct investment and
entrepreneurship. The corporate taxes are cordelate investment in the
manufacturing sector but not in services sectoghHiorporate taxes will therefore
reduce investment hence lowering productivity aselraffecting economic growth.
These finds are similar to those of a study by bed Gordon (2005), who find
corporate taxes to be negatively correlated witbnemic growth. Low corporate

taxes encourage entrepreneurial activity hence gtiogneconomic growth.

Poulson and Kaplan (2008) investigate the impactate income taxes on economic
growth in the United States. The period of studg Wwvam 1964 to 2004. Their model

is an endogenous growth model of a linear form.yTiegress relative growth rate on

14



relative marginal tax rate, relative regressivibgome tax dummy, relative per capita
personal income in the initial year, and regionahdy. They find that high marginal

tax rate create a disincentive to work and investcle lower economic growth. Their
findings also suggest that all taxes have a sitpnii negative effect on economic
growth, but the impact income tax is more than tfadther taxes. States with more
regressive tax system have higher growth rates tth@ge with more progressive tax

systems.

Easterly and Rebelo (1993a) using a panel data8 afo2ntries for the period 1970-
1988, in an empirical study on fiscal policy andmamic growth, find no solid

evidence that taxes affect growth. The authors findifficult to isolate effects of

taxes on growth from those of government expenelit@ther findings are that poor
countries rely heavily on international trade taxeBile developed countries rely on
income taxes. Easterly and Rebelo (1993b), poirttbat from growth theories
income taxes impact negatively on economic expansiocome taxes directly

influence economic growth.

Plosser (1992) finds a negative correlation betweerlevel of taxes on income and
profits as a share of GDP, and growth of real pgiita GDP. Taxes on income and
profits depress economic growth. The study was eoted on 24 OECD countries for
the period 1960-1989. Manas-Anton (1986) examihesititerrelationship between
output growth and the reliance of the tax systemirmome taxes in developing
countries. The author uses cross country to estinmatltiple regressions containing
determinants of growth. The regressions showedthieatatio of income taxes to total

tax revenue and the output growth rate are nedgtredated, but this does not hold

15



for all specifications, hence negative relationshigtween growth rates and the
reliance of a country on income taxes cannot bertes$ with confidence. Skinner
(1988) investigates the effect of government spemdind taxation on output growth,
using data from 31 African countries for the perf®65 to 1982. The author finds
that income, corporate, and import taxes will léadreater reductions in the growth

of output than export and sales taxes.

King and Rebelo (1990) use a simple endogenous Inmd&ow the effect of income
taxes on growth. They find that, an increase imine tax by 10 percent causes a drop
in economic growth by 2 percent. High income tawél$ lower the rate of return,
which reduce the rate of capital accumulation tlawgering long run growth rates.
Engen and Skinner (1992) using data for 107 caemfor the period 1970-1985, find
that fiscal policy can be both good and bad fomgho The distortionary effects of
taxes hurt economic growth, while public goods arfchstructure promote economic
development. Their empirical results reveal a $igant and negative impact of fiscal
policy on output growth rates in the short-term #mellong-term. They also point out
that taxes on labor income may impact output grodifferently from corporate,
interest and trade taxes. The effect of labor taootput growth depends on labor

supply elasticity in the short term; in the long tthe effect is ambiguous.

Engen and Skinner (1996) have suggested that ieglabe income tax with a

consumption tax, can increase work effort, saviagd investment, thus boosting
economic growth. They show that increase in tagéssrin the US are accompanied
by a decline in economic growth rate. Their empiriestimation reveals a negative

relationship between taxes and growth, which isveoy strong, but they note that the
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small effect can make large cumulative impact oa #tonomy. Cashin (1995)
investigate the impact of government spending amés on economic growth using
an endogenous growth model, using panel data ®rpt#riod 1971-1988, for 23
developed countries. The author finds that disiogiy taxes hamper growth while
provision of public capital and transfer paymentenpote growth. Leibfritz et al.
(1997) using a cross country analysis for OECD tes) over a period of 35 years,
find that an increase in the average tax rate bgek@ent reduced growth rate by 0.5
per cent. Using simulation they find that reductiorcorporate taxes has the largest
impact on output, reduction in labor taxes increasgwloyment while consumption

taxes have the least effect.

Bahl and Bird (2008) analyze the characteristicearfpolicy in developing countries
for the past 30 years using cross country datay Timel that, for the developing
economies, revenue from international trade taxessdeclined due to opening up of
the economy, and personal income taxes have besmgla limited role due to
existence of large informal sector that is difficub tax. They propose that
governments should not overtax to ensure that bi@sasuch as savings, investment
and work effort that promote growth are not advgrsdfected. Having a broad tax

base, that encompasses both income and consuntgaties) is good for the economy.

A study by Chang (2006) use an intertemporal ogiimgi growth model to examine
whether relative wealth induced status determinew ltonsumption tax affects
growth. The finding was that, when individuals caf®ut their relative wealth, an
increase in consumption tax will increase capitadwgh and consumption hence

improving economy’s long run growth rate.
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Slemrod (1995) carries out a cross country studygomernment involvement,
prosperity and economic growth. The author findst@ng positive association
between taxes and economic performance in the a@®@l countries. This is
demonstrated this using time-series data for r&dP @Ger capita and the ratio of taxes

at all levels of government to GDP, for the perd®29-1992 for the United States.

Among the OECD countries, there is no obvious datian for either tax or

expenditure and prosperity. However, there is atigescorrelation when high-tax

OECD countries and the rest of the world are inetuth the sample. Slemrod also
shows a significant negative partial associatiotwben growth and a measure of
government involvement, by comparing tax-to-GDFRorahd the ratio of government
expenditures to GDP with growth for OECD countri#ge author concludes that,
there is not much persuasive evidence to show wheajbvernment involvement

influence the economic performance either posiieelnegatively.

Mendoza et al. (1996) examine the effect of taxcgobn growth using endogenous
growth model. They find that changes in the taxgyotelating to private investment
are economically and statistically significant, barte not sufficiently strong to
influence growth. This study supports Harbeger §9@ho, using a growth-
accounting framework, shows that changes of bothctliand indirect taxes have
negligible effects on growth of output. This is hase taxes have negligible effects on
the growth of labor supply and on labor's incomarstthus savings and investment

are not large enough to support economic growth.
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The IMF studies (Goode, 1984) analyze the relakignbetween taxes and economic
performanceThe main variables in their model are tax ratio aed capita income.
Tax ratio is the ratio of total taxes to GDP. Opessof the economy and economic
structure are included for control. Openness ofett@nomy is measured by the level
of foreign trade; it is the total of imports andoexts expressed as a ratio of GDP. The
economic structure is measured by the relative alizzgriculture and mining sector.
The IMF studies are cross country studies. Wherdthesloping countries are taken
together with developing countries, the per capitabme is found to be positively
related to the tax ratio, with a high correlatiooefficient R? = 0.61, n = 72).
However, when the developing countries are takparsgely, the correlation between
tax ratios and per capita income is weak and dayhiGoode, 1984). The effect of
per capita income on tax ratio is positive but dtwbfor developing countries.
Openness of the economy has a positive impact x&stavhile agriculture has a

negative relationship to taxes because it is hatex and sensitive sector.

Studies on taxation in Kenya have covered aspéatstdx performance, indirect
taxes and revenue productivity among others, bigwahave touched on taxes and
growth. A study by Wawire (1991) on tax performaimtéenya analyzes tax ratios,
tax effort indices, tax ratio buoyancy, and peritzapmcome elasticities of various tax
ratios. The findings were that tax ratios increagh per capita income, volume of
international trade, economic activity such as niacturing and mining. The author
concludes that tax ratio is greatly determined hg &conomic structure. Otieno
(2003) analyzes the impact of indirect taxes omeaac growth in Kenya using a

simplified endogenous growth model. The uses tiares data for the period 1970 —
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2000. The results confirm that indirect taxes calistortion in market decisions and

consequently impact negatively on the economy.

Gachanja (2012) did a study on economic growth taxés in Kenya, using time
series data for the period 1971-2010. The studyealsva positive relationship
between the economic growth and taxes. All the gafiecome tax, import duty,
excise duty, sales tax and VAT) show a positiveadation to GDP, with income tax
having the highest effect. Gachanja (2012) alsts tes the direction of causation of
the variables using Granger Causality test, andsfireversal causality between
economic growth and excise tax, and a unidirectioelationship between income
taxes and economic growth, and economic growth\ét. Gachanja (2012) points
out that different uses of tax revenue affect glodifferently. The model however
fails to capture variables other than taxes th#tience GDP, such as government

expenditure and investment.

2.3 Overview of Literature

The debate on the impact of taxes on the econommygbae on through the years
without reaching a consensus. While most theole€litesature identify fiscal policy
particularly taxes as a driver of economic growttd alevelopment (Musgrave and
Musgrave, 1989), the existing empirical literattais to give a definite direction on
how taxes influence the economy. The directionaifsation of taxes and growth is
not clear. Endogenous growth models have been tasstiidy how taxes influence
growth, on a cross country level. Most of the eimgplr studies reveal that taxes
adversely affect the economy. A few studies haskaied the impact of income taxes

on the economy such as the study by Poulson anthK€p008) which found income
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tax having a significant negative impact on ecorogrowth. Other studies covered
the effect of income taxes together with other sax@n the economy. Studies by
Easterly and Rebelo (1993b), Plosser (1992), Kty Rebelo (1990), and Engen and
Skinner (1992) find a negative relationship betw@eome taxes and growth. Lee
and Gordon (2005) find a negative relationship leetwcorporation taxes and growth.
Manas-Anton (1986) and Engen and Skinner (199@) dirveak negative correlation
between income tax and growth. Gachanja (2012)sfiadpositive relationship

between income tax and GDP. According to Skinn8B8). and Poulson and Kaplan

(2008), income taxes will lead to larger reductiongrowth than other taxes.

Empirical studies reveal positive, negative or weakrelation between taxes and
growth. Gachanja (2012) found a positive relatiogmdbetween taxes and growth.
According to Chang (2006) consumption tax will i&@se economic growth when
individuals care about their wealth induced stalige negative relationship between
taxes and economic growth has been supported by raathors: Manas-Anton
(1986), King and Rebelo (1990), Plosser (1992),dengnd Skinner (1992), Cashin
(1995). However, Slemrod (1995) finds a positiverelation, no correlation and also
a negative correlation. Mendoza et al. (1996) stpplarbeger’s neutrality which
proposes that tax policy has no impact on the enimgrowth. Evidence supports
that taxes have an impact on the economy; highstaxe bad for economic growth
with corporate taxes having the highest impacofedd by individual income taxes,
and consumption and property taxes having lessampécBridge (2012) attributes
this to the fact that economic growth is a resdéilpduction, innovation, and risk-

taking.
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Studies done on taxation in Kenya have not focoseils impact on the economic
performance. Most studies have dealt with tax regmrevenue productivity and
specific taxes such as sales and excise tax (05883, Njoroge, 1993; Gatuku,

2011; Oketch, 1993; Mwanamaka, 1997). A study bghaaja (2012) focused on the
effect of all taxes on growth in Kenya. There isstady that has isolated the impact
of income taxes on economic performance in Kenye. ihicome tax to total tax
revenue ratio has continued to increase comparethé taxes, making it a
significant variable in economic decision-makintudses on income tax are
important to policy makers and other economic agjefhis paper adds to the
existing stock of knowledge and tries to fill tiéarmation gap, by exploring the

effect of income taxes on the Kenyan economy.
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CHAPTER THREE: METHODOLOGY

This chapter specifies the model used to analyeerétationship between income
taxes and economic performance. The study utilise®®nomic theory and
econometric models to define this relationship.sTthapter lays out the regression

equation, the type of data, the statistical methms#sl and limitations of the study.

3.1 Theoretical Framework

Different kinds of models have been developed tpla® the sources of growth
These can be categorized into two broad categdhesexogenous and endogenous
growth models. The neo-classical models such asoHl&omar growth model and
Solow growth models are exogenous growth modelgyTilave many exogenous
parameters used to determine both the steady-s#gi¢al stock and the long-run
economic growth rate such as savings rate, depi@tieate, population growth rate
and the rate of technological progress. The endmgengrowth models were
developed to overcome this problem where some peteam were exogenously
determined. Endogenous growth models allow keyrdetents of growth to be

determined within the model.

Endogenous growth models allow policy to determéaenomic growth. The model
introduces effects of externalities, imperfect cetitfpn, the absence of diminishing
returns, and public policy on capital in the groytiocess. The basic structure for the
growth regression is to regress the per capita @DRith rates on a set of standard
variables that have been found to be robust iniegadtudies; initial income,

educational attainment, and the population grovetie (Barro, 1991). The control
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variables include the share of investment in G@Pns of trade, fiscal policy, and

quality of bureaucracy (Levine and Renelt, 1992).

3.2 Model Specification

Lee and Gordon (2005) in their cross-country stadyhow tax structure impacts on
growth use an endogenous growth model specifiefdlsvs. The study covers the
period 1970-1997.

GR; = Bo + B1Ti+B2ti+P3s; + Xy + ¢

GR; is an annual growth rate of GDP per capita frolf0l® 1997,t; is the top
statutory corporate tax rate in the 198€sis a representative personal income tax
rate,s; is the consumption tax rate, aigt is a control vector. The control vector
includes the log of GDP per capita, government egjiares over GDP, the primary
school enrollment rate, a measure of trade openttessverage tariff rate, an index
for corruption and the quality of the bureaucraitye average inflation rate and the
annual rate of population growth. They find thatpovate taxes affect growth

negatively. Other taxes do not significantly impaasteconomic growth.

This paper used a model similar to the one usddebyand Gordon (2005). Economic
performance is the dependent variable, measurdatidogrowth rate of the GDP per
capita. The independent variable is income taxdbleOvariables for control are
included such as consumption taxes, foreign tragdeernment consumption, and
population growth. The conceptual framework of itiedel is as follows:

GDP per capita growth rate = f (income taxes, consumption taxes, foreign

trade, government consumption, population growth)
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The main variables are real GDP per capita groate and income taxes. GDP per
capita measures the amount of national outputbatable to each individual in the
economy. It measures productivity per person. slalso considered a measure of
standards of living; a higher the GDP per capitdidates higher the standards of
living while low GDP per capita coincides with hidgwvels of poverty. In our case,
GDP per capita growth rate follows an endogenoos/tir model: it is dependent on
both physical and human capital accumulation, ahdrceexternalities that may cause

a spillover effects on growth such as tax policgt tade openness.

Income tax includes PAYE, corporation tax and witlling tax. It determines the
level of capital accumulation through its impact imcentive to work and invest,
thereby impacting on the national output. It is exted to affect economic
performance negatively since high taxes discourpgeductivity (Poulson and
Kaplan, 2008). Low income tax on the other hand ®nicourage entrepreneurship,
increase incentive to work and to improve humaifissitiereby increasing the overall

productivity of the economy.

Consumption taxes, foreign trade, government copsiom and population growth
are control variables. These variables have siiti impact on the economic
performance as indicated by previous studies omao@ growth (Barro (1991),
Frankel and Romer (1995), Sachs and Warner (1826jp(1996)), hence the need to

incorporate them in the model.
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Consumption tax is a total of VAT or sales tax andise duty. It is expected to
negatively affect economic activity since they lovgavings, hence reduce capital
formation (Otieno, 2003). The volume of foreigndieais measured by the total of
exports and imports. An increase in foreign tradean indication of increased
economic activity hence it is expected to positnagifect economic performance (Lee

and Gordon, 2005).

Barro (1991) found government consumption to beeisely related to growth and
investment. He attributed this to the fact thategament expenditure on consumption
has no direct impact on private productivity buhea a distortionary effect through
taxation and transfer programs. Population growthhe other hand positively relates
to growth; as population grows labor increases @éemoductivity thus the expected

positive relationship with economic performance ¢@e, 1984).

The linear functional form is outlined below:
GR; =xy+oq IT +x, CT +x3 FT +x, G +xX5 PP + ¢;

Where,

GR;= annual growth rate of GDP per capita (%)

IT = Income tax ratio to GDP

CT= Consumption tax ratio to GDP

FT= Foreign trade, determined as the ratio of totdlexports and imports to
GDP

G = Government consumption, determined as a peagenvf GDP

PP= Population growth rate

e;= Error term
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Table 1: Variable definition and hypothesized relationship

Variable M easur ement Expected sign and

literature source

Economic performance| Annual growth rate of GDP | Dependent variable
(GR) per capita (%)

Income Tax KT) Income tax ratio to GDP -ve (Poulson and Kaplan,
2008)

Consumption tax@T) Consumption tax ratio to GDP -ve (Otieno, 2003)

Foreign tradeRT) ratio of total of exports and | +ve (Lee and Gordon,
imports to GDP 2008)

Government Government consumption as ave (Barro, 1991)

Consumption®) percentage of GDP

Population growthRP) | Population growth rate +ve (Goode, 1984)

The model is linear. The parameters of the mod#l e estimated using ordinary
least squares (OLS). OLS minimizes the sum squaress and yields best linear

unbiased estimators.

3.3 Datatype, sources, and analysis

The study relied entirely on secondary sourcesatd.dThe specific data sources are
Statistical Abstracts (Kenya National Bureau of tiStas), World Development
Indicators from the World Bank database and daienfKenya Revenue Authority.

The study covers the period starting from 1970022

Classical Linear Regression Model is used. The datd is time series data. A
number of tests were conducted on the model tokctwbether the model is correctly
specified, reliable for prediction and to ensure ribgression is not spurious.
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3.3.1 Statistical Tests

The use of time series data made it necessarystofde stationarity. Presence of
stationarity may result in spurious or inconsistegression. A series is stationary if
its mean and variance are independent of timejtdadntegrated of order zerd(0).

A non-stationary series has time dependent meanvandnce, and its order of
integration is one or higher. Presence of statipnamndicates long run relationship
between the dependent variable and regressor. Autgahdickey Fuller (ADF) test
was used to test for stationarity. The test utilitee order of integration; if order of
integration is zero the series is stationary, ifsitone or higher, the series is non-
stationary. A non-stationary series has one or rooieroots. Non-stationary series

are differenced to make them stationary.

Once the series is stationary, the parameters a&mnated using OLS. Probability
values were used to check the significance of tegficients of independent variables

and F-test to test the overall significance of petedent variables.

Co-integration test was conducted on non-statiosenes to know if there are any
cointegrated equations. Cointegration avoids spsriand inconsistent regression
while dealing with non-stationary series. It chettks nature of long run relationship
in a non-stationary series. When two non-statiorssaes are combined to form a
stationary series, they are said to be co-intedra@ointegration enables us to utilize
the estimated long run parameters to estimate sbartequilibrium relationships.

Johansen Cointegration test was used to test famtegration. This test identifies if

there exists a long run relationship between econperformance and income tax. If

the series is co-integrated, estimation is don@ Mector Error correction Model
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(VECM). According to Engle and Granger (1987), aimtegrated series is best
represented by an error correction specificatiomg(&Granger representation
Theorem). A VECM shows long-term trend of the viales, and how the trend reacts

to any disturbances in the short run.

3.4 Limitations of the study

There were data inconsistencies as the study reliedata from different secondary
sources. However great care was exercised to ertheredata was reliable in

estimating the model. This was done by ensuring) diaéa to measure one variable
was obtained from one single source for the em@dod under study, and using

ratios for consistency.
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CHAPTER FOUR: RESULTSAND DISCUSSION

This chapter presents the trend of main varialdesymary and discussion of the

findings of the study.

4.1 Trend in Kenya
The main variables are economic growth (GR) measime the GDP per capita
growth rate; and income tax (IT) measured as a i@tithe GDP. The trends of the

variables are as illustrated below:
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Figure 3: GDP per capita growth rate
Source: World Bank, World Development Indicato®7(-2012)

From the diagram, it can be observed that the d¢roate of GDP per capita has been

fluctuating, with the highest being achieved inyiear 2007 and the lowest in 1978.
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Figure 4: Income tax as a ratio of GDP
Source: Gok, KNBS (1970-2012)

The income tax ratio to GDP has been rising steadith a few fluctuations. It has

been ranging around 8 per cent. The fluctuationsbeaattributed to economic shocks
such as the 1973 oil shock, the post election mmdein 2007. The economic shock
cause a decline in economic activity, which mearsirtesses make little or no profits
hence less income available for taxation. The esgntakes time to recover hence

the fluctuating trend of income taxes.

4.2 Descriptive Statistics

The model has six variables. The dependent varialdeonomic performance which

is measured ad the GDP per capita growth rateiridependent variables are income
tax, consumption tax, foreign trade, governmentsaanption and population growth

rate. The descriptive statistics for the varialigess follows:
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Table 2: Descriptive statistics

. sum gdppercapitagrowth income_tax constax xmgdp govt ppg

variable Obs Mean Std. Dev. Min Max
gdppercapi~h 43 .0024141 .0313803 -.106503 .06529
income_tax 43 .0771911 .0086891 .061421 .098793
constax 43 .069133 .0188348 .025965 .099356
xmgdp 43 .6044653 .0739507 .477028 .745734

govt 43 .1726617 .013258 .1448 .198034

ppg 43 .0326141 .0049675 .026138 .038972

The variables are defined as follows:
gdp per capi = GDP per capita growth rate
income_tax = income tax as a ratio of GDP

constax = consumption tax as a ratio of GDP

xmgdp = total of exports and imports aate of GDP (foreign trade)
govt = government consumption

ppg = population growth rate

There are 43 observations in our data, startinghftbe year 1970 to 2012. The
variables have small standard deviations. The noéghe growth rate of GDP per

capita is 0.2 per cent, with a minimum of negafi@epercent in the year 1970 and the
maximum of 6.5 per cent in the year 1978. The ratimcome tax to GDP has mean
of 7.7 per cent with a minimum of 6.1 per centhe yyear 1970 and a maximum of

9.8 per centin 1992.

4.3 Pre-estimation Tests

4.3.1. Unit root test

Augmented Dickey Fuller test was conducted to chgbkther the variables have a
unit root. The null hypothesis it that there israt woot. The alternative hypothesis is
that there is no unit root. If the absolute valdetast statistic is higher than the
absolute value of the critical value we reject nilerefore there will be no unit root,
which means the variable is stationary. If the &lisovalue of test statistic value is

lower than the absolute value of the critical vakkeedo not reject null, therefore there
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will be a unit root, which means the variable iswvystationary. The natural log of
GDP per capita growth rate was stationary at leAklthe other variables were non-
stationary at level at 99 per cent confidence leVelmake them stationary they were
differenced once. After first difference, naturaglof income tax, consumption tax
foreign trade and government expenditure becam@orséay. The natural log of

population growth rate was differenced twice to mdlstationary.

4.3.2. Johansen Cointegration test

Johansen cointegration test was carried out to ttestpresence of a long run

relationship among variables. The test has twostiesistics; Trace statistic and Max-
Eigen statistic. We test the null hypothesis tHa¢reé is no cointegration (see
appendix). Trace test indicates two cointegratigga¢ions at 5 per cent level. Max-

Eigen test also indicates presence of two cointegyaquations at 5 per cent level.
The results indicate presence of two cointegragiqgations. There is presence of a
long run relationship. This means that Vector E€orrection Model (VECM) can be

used to estimate the model.

4.4 Regression M odel

OLS is used to run regression model. The natutabfoGDP per capita growth rate
(LNGDP) is regressed on the natural log of the firstaddhce of income tax variable
(LNINCOME_TAX), consumption tax (LNCONSTAX), foreign trade
(LN_X_M_GDP} and government expenditureNGOVTJ, and the natural log of
the second difference the population growth vaeabNPPG2. The differencing

was done to make the variables stationary. Thdtseste follows:
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Table 3: Estimation of Regression Model

Dependent Variable: LNGDP

Method: Least Squares

Sample (adjusted): 1972 - 2012
Included observations: 41 after adjustm

Variable Coefficient  Std. Error t-Statistic Prob.

C 0.00146 0.00166: 0.88236:! 0.383¢
LNINCOME_TAX1 -0.04605! 0.04446. -1.03591! 0.307:
LNCONSTAX1 0.02845 0.02378! 1.19646! 0.239¢
LN_X M__ GDP? 0.04663! 0.04033. 1.15622. 0.255¢
LNGOVT1 0.190652 0.082281 2.317095 0.0265
LNPPG2 0.332531 0.641151 0.518646 0.6073
R-squared 0.283540 Mean dependent var 0.001824
Adjusted F-squares 0.18118! S.D. dependent v 0.01163.
S.E. of regressic 0.01052! Akaike info criterior -6.13560!
Sum squared res 0.00387 Schwarz criterio -5.88483.
Log likelihood 131.7798 Hannan-Quinn criter. 064284
F-statistic 2.770263 Durbin-Watson stat 1.35830
Prob(F-statistic) 0.032809

Income tax has a negative relationship with the @BPcapital growth rate. From the
results, a unit increase in income tax to GDP rigtilikely to reduce the growth rate
of GDP per capita by 4.6 per cent. This negativiatimship is however not

significant. The results are different from whatswaredicted in Chapter Three. We
expected an adverse significant relationship betvike main variables (Poulson and
Kaplan, 2008, Lee and Gordon, 2005). From theditee, income tax reduces capital
formation and productivity hence adversely affegtithe economy (Musgrave and
Musgrave, 1989). The results of a non-significagpative relationship between
income tax and economic performance can be atbud how the economic

performance was measured. Different studies meagarm@bles differently. This

study chose to measure economic performance thrGRfh per capita growth rate,
different from most studies which have used GDPcf@aja, 2012),, GDP per capita
(Goode, 1984), and GDP growth rate (Engen and 8kjrt96) among others. This
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measure of economic performance was chosen toreagliuthe aspects of economic

performance; total output, labor productivity anelfare of the people.

The findings of weak negative correlation betwe&gome tax and economic
performance concur with those of a few other stdiManas-Anton ,1986; Easterly
and Rebelo, 1993a). Easterly and Rebelo (1993#)wt the weak correlation to the
fact that it is difficult to isolate the effect ¢dix policy on growth. The results are
similar to those of Harbeger (1964) who concludkdt ttax policy is not strong

enough to influence growth.

Consumption tax has a positive correlation with reconic performance. This
relationship is however not significant in this du Literature predicted a negative
relationship; consumption tax is an indirect tahichh causes distortion in market
decisions and consequently impact negatively on e¢henomy (Otieno, 2003;
Gachanja, 2012). The positive relationship can kplagned by the fact that,
consumption tax will encourage savings hence dafatenation and thus improving
the economy’s long run growth rate (Chang, 2006his Tstudy supports the
monetarists’ view that policy such as tax policyineffective in determining the

economic performance.

Foreign trade, which is measured as a ratio ofdta of exports and imports to GDP,
will positively affect economic performance in thmodel estimated though this effect
is not significant. Literature indicates that highlume of foreign trade corresponds
with a high level of economic activity, which is @b for the economy (Lee and

Gordon, 2005). However, the results of this study different and indicate that the
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volume of trade does not significantly influencememic performance. The different
results can be explained by the fact that the enamperformance was measured by
GDP per capita growth rate and not the GDP groaté which is directly, reflects the

level of economic activity.

The estimated model indicates that government eopsan is good for the economy.
This is different from the predicted negative relaship. Barro (1991) suggested that
government consumption has no direct impact onageiproductivity but rather a
distortionary effect hence negatively affecting gmnomy. In this study, there is a
significant positive relationship. This means thavernment consumption improves
the economic performance. Consumption on publiestiment such as infrastructure
and social amenities is likely to improve welfare tbe people and the overall

economic performance.

The variable for population growth was also analyteshow its effect on economic
performance. The results show a positive relatignghough not significant. Goode
(1984) suggests a positive relationship since i growth is associated with
more labor thus increased productivity. An increasepopulation will lead to
improved economic performance. Our results howemer different from priori
specification, and indicate that population growfibes not significantly influence

economic performance.

All the independent variables are statisticallyngfigant in explaining the dependent
variable. The overall f-statistic is 3.2 per célfterefore, we reject the null hypothesis

that the coefficient of independent variables isozel'his means the independent
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variables explain the dependent variable. Theyam#8 per cent of variations in the
dependent variable. Standard errors for coeffisiané small. Durbin-Watson statistic

is 1.35, which is close to 2, and indicates absehesitocorrelation.

The data was also used to fit a Vector Error CtoimacModel (VECM). Johansen
cointegration test showed that there were two egiatted equations, which allows
fitting of a VECM. The cointegrated equations shiwow the time series adjust from
disequilibrium. Negative error correction terms aesirable, and they mean that
disequilibrium will correct itself. If the error cection term is positive, it means the
series is explosive and not reasonable. Deviatioriscome tax, consumption tax,
government expenditure, and population growth asgesignificant in determining the

long run relationship, while deviations in the figretrade are not.

The VECM model has 90 coefficients though not dlltteem are significant (see

appendix). At 95 per cent confidence level, incdaeis significantly influenced by

the foreign trade and population growth rate in keg run. Income tax is also
significantly determined by its own lag and thatohsumption tax in the long run at
90 per cent confidence level. Consumption taxdsificantly influenced by income

tax. Consumption tax significantly affects the lawg growth rate of GDP per capita
negatively, at 90 per cent confidence level. THeatfof both the differenced and
lagged income tax variable on GDP per capita gromate is negative though not
significant due to the high probability values. Tlesults confirm those found in the
OLS parameters estimation. Therefore, it can beloded that income tax does not

have a significant impact on the growth rate of Gi2i capita.
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CHAPTER FIVE: SUMMARY OF FINDINGS, CONCLUSIONS

AND RECOMMENDATIONS

This is the final chapter of the paper. It sumnesithe findings, draws conclusions
from the study, offers policy recommendations, awjgests areas for further

research.

5.1 Summary of Findings

The objective of this research was to show howrnmedax influences the economic
performance. The objective was achieved by runmingegression with economic

performance as the dependent variable and the emdiept variables were income
tax, consumption tax, foreign trade, governmentsaamption, and population growth

rate. Economic performance was measured by the @Rapita growth rate, while

income tax, consumption tax, foreign trade, govesnihtonsumption were measured

as ratios of GDP.

OLS parameters were estimated. From the resutispie tax has a negative effect on
economic performance though this effect is not ifitgant. Consumption tax and
foreign trade have a positive relationship with ¢eenomic performance, but it is not
significant. Government consumption was found toeha significant positive
correlation with economic performance. Populatioowgh rate was found to affect

economic performance positively, but this relatlopsvas not significant.
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The regression was also fitted in VECM. Johansemtegration test revealed
presence of long run relationship among the vaembh the VECM, it appears there
is long run relationship among variables used,nousignificant relationship between
income tax andGDP per capita growth rate. Income tax influendes économic

performances negatively, but this relationship éakand not statistically significant.
The VECM and OLS gave similar result of a negato@relation that was not

significant. This means there is no significanatieinship between income tax and

economic performance in Kenya.

5.2 Conclusions

The income tax ratio to total revenue has beereasing at a higher rate compared to
other taxes such as consumption taxes. The regresssults show a negative effect
of income taxes on the Kenyan economy, thoughigatf&cant. Consumption tax has
a positive effect on the economy that is not ogmiicant. Taxes are an important
element of the economy, and governments cannotwitimout them. This study
however, shows that the effect of taxes on the @wgn whether income tax or

consumption tax, are not large enough to influeheseconomic performance.

Foreign trade and population growth rate are rgnicant determinants of the how
well the economy is doing. Government consumptias \the only variable with a
significant positive effect on economic performan€his was attributed to the fact
that, expenditure by government on public investmenreases productivity and
leads to improved economic performance. Governmseemnding also has a multiplier
effect on the national income, thereby improvingreamic performance. The Kenyan

government has been investing heavily in infrastmgcsuch as construction of roads
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and rail transport. This is likely to help improtlee economic performance of the

country.

5.3 Recommendations

The findings of this study indicate that income tsbnot significant determinant of

economic performance. Consumption tax is also natrgportant determinant of how

well an economy is doing. However, mobilizing imak revenue to finance

expenditure is good for the economy (IMF, 2011)e Hovernment should increase
efficiency in revenue collection. The revenue adstiators (KRA) should also raise
public awareness about taxes to increase complianets. They should also broaden
the tax base to increase revenue collection. A e base that includes both
income tax and consumption tax is good for the eoon(Chang, 2006). UN (2008)

also advocates for broader tax base, lower taxs ratel closing tax loopholes by

developing countries to enhance revenue collection.

The study also proposes that government expenditurgood for the economy.
Therefore, to improve economic performance the gowent should spend more.
Taxes collected can be used to provide more pulbocds and services, which
enhance productivity and hence economic growthbftiéz et al., 1997). Expenditure
on public investments like infrastructure, eduaatiostitutions and health facilities
will improve productivity, increase national outpamd thus improve the economic

performance.
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When making tax policies, policy makers in Kenyaudd consider expenditure needs
of the people, alternative sources of finance, ceéfief taxes on other economic
variables, administration capabilities, and pditiacceptability of the program
(Goode, 1984). Changes in tax policy could haverdaching effects that may not
have been captured in this study, such as capigat fand political instability. Thus,

proper care needs to be exercised when making decisions to ensure that the

expected outcome is achieved.

5.4 Areasfor futureresearch

Studies focusing on income tax in the country ayx@ce, and this should motivate
researchers to do more work in this field. The papggests areas for further inquiry
such as improvement on the model specificatiomtoeiase its explanatory power.
Further checks for robustness of the model candoelucted. Different measure of
economic performance can be applied to check whefieeresults remain the same.
Further research can be conducted on the samecsubjesupport or improve the

findings of this study. Research can also be caeduto show how income tax

affects the various aspects of economic performanchk as labor productivity, social
welfare and income distribution separately. Thejexttbof income tax is quite wide

and the avenues for research in this subject anéldss. More researchers are

therefore urged to do more work in this field cfearch.

41



REFERENCES

African Economic Outlook (AEO). (2013). In Africaaconomic Outlook. Retrieved
March 4, 2014, from http://www.africaneconomicoo#aorg/.

Aseto, O. (1980). Income Taxation in Eastern AfriceSuliman A. & Brauw-Hay, E.
(Eds.), Studies ontaxation and economic development.\ipp. 67-91).
Netherlands: International Bureau of Fiscal Docutagon.

Bahl, R. W., & Bird, R. M. (2008)Tax Policy in Developing Countries: Looking
Back and Forward.Institute for International Business Working Paper
Series No. 13.

Barro, R. J. (1996peterminants of Economic Growth: A Cross Countrypkiital
Study Cambridge: NBER.

Barro, R. J. (1991Economic Growth in a Cross Section of Countrigse Quarterly
Journal of Economics, 108), 407-443.

Cashin, P. (1995)Government Spending, Taxes, and Economic Grdst#if Papers
- International Monetary Fund, 42(2), 237-269.

Chang, W. (2006). Relative Wealth, Consumption Tiaxa and Economic Growth.
Journal of Economic$88(2), 103—-129.

Dedrick, J., Gurbaxani, V., & Kraemer, K. (2003hfdrmation Technology and
Economic Performance: A Critical Review of the Ergail Evidence ACM
Computing Survey85(1), 1-28.

Djankov, S., Ganser, T., McLiesh, C., Ramalho, RSBleifer, A. (2010 July). The
Effect of Corporate Taxes on Investment and Enéegpurship. American

Economic Journal: Macroeconomicg32, 31-64.

42



Easterly, W., & Rebelo S. (1993a). Fiscal policyl @ronomic growth: an empirical
investigationJournal of Monetary Economic32, 417-458.

Easterly, W., & Rebelo S. (1993b). Marginal incotae rates and economic growth
in developing countrie€uropean Economic Revie®7, 409-417.

Engle, R. F., & Granger, C. W. J (1987). Co-intéigra and Error Correction:
Representation, estimation and testlBgonometricabs, 251-276.

Engen, E. M., & Skinner, J. (199&iscal policy and economic grow{iNo. w4223).
National Bureau of Economic Research.

Engen, E. M., & Skinner, J. (1996). Taxation anaitomic Growth.National Tax
Journal 49(4), 617-642.

Frankel, J.A., & Romer D. 1999. “Does trade causewth?” The American
Economic RevieB9 (3), 379-399.

Gachanja, E. W. (2012Jax revenue and economic gromihA Thesis, University of
Nairobi.

Gatuku, F. G. (2011)fax Reforms and Revenue Productivity in KeMjA. Thesis,
University of Nairobi.

Government of Kenya (GoK). (2007Kenya Vision 2030Nairobi: Government
Printers.

Government of Kenya (GoK). (2009ncome Tax ActChapter 472 of the Laws of
Kenya. Nairobi: Government Printers.

Goode, R. (1984)Government Finance in Developing Countriédgashington, D. C.:
The Brookings Institution.

Harberger, A.C., (1964)laxation, Resource Allocation and Welfare, in tleeRof
Direct and Indirect Taxes in the Federal Revenusteé3y. NBER and the

Brookings Institution (Eds.). New Jersey, US: Peiion University Press.

43



Hyman, D. N. (1987)Public Finance: A contemporary Application of Thgaf
Policy (2™ ed.). Chicago: The Dryden Press.

Institute of Economic Affairs (IEA). (2013 June).igilights of Budget 2013/14
Analysis. Nairobi, Kenya.

International Monetary Fund (IMF). (2011). RevenMebilization in Developing
Countries. Retrieved March 3, 2014, from

https://www.imf.org/external/np/pp/eng/2011/0308§E.

Jhighan, M. L. (2004)Macroeconomic Theory11" ed.). New Delhi, India: Vrinda
Publication Ltd.

Karingi, S., Wanjala, A., Kamau, A., Nyakang'o, BIwangi, A., Muhoro, M., &
Nyamunga, J. (2004Fiscal Architecture and Revenue Capacity in Kenya.
KIPPRA Discussion Paper DP/45/2004. Nairobi, Kenya.

Kenya Institute for Public Policy Research and Agsil (KIPPRA). (2006)Lessons
from Kenya’'s Tax Reform Experien&alicy Brief No. 10. Nairobi, Kenya.

Kenya Institute for Public Policy Research and Assl (KIPPRA). (2004).Tax
Reform Experience and the Reform Agenda for KeRgécy Brief No. 3.
Nairobi, Kenya.

Keynes, J. M. (1936)The General Theory of Employment, Interest and Mone
London: Macmillan Cambridge University Press.

King, R.G., & Rebelo, S., (1990). Public Policy aBdonomics Growth: Developing
Neoclassical Implicationgournal of Political Economy@8, S126-S150.

Kenya National Bureau of Statistics (KNBS). (2013)ghlights of Budget 2013/14
Analysis Nairobi: Government Printers.

Kenya National Bureau of Statistics (KNBS). (198t2). Statistical Abstract

Nairobi: Government Printers.

44



Kenya Revenue Authority (KRA). (1995/1996 — 20012 Statistical Bulletin
Nairobi, Kenya: KRA

Lee, Y., & Gordon, R. H. (2005). Tax Structure d@cbnomic GrowthJournal of
Public Economics, §2027-1043.

Leibfritz,W., Thornton, J., & Bibbee, A. (1997)Taxation and Economic
Performance Organization for Economic Co-operation and Depgient
(OECD) Economics Department Working Papers No. 176
OCDE/GD(97)107.

Levine, R. & Renelt, D. (1992). A Sensitivity Analg of Cross-Country GrowtiThe
American Economic Review,82(942-963.

Manas-Anton, L. A. (1986)Relationship between Income Tax Ratios and Growth
Rates in Developing Countries: A Cross-Country Asial IMF Working
Paper No. 7.

Mankiw, N. G. (2002)Macroeconomic$s™ ed.). US: Worth Publishers Inc.

McBridge, W. (2012)What Is the Evidence on Taxes and GrowIaR Foundation,
Special Report, No. 207.

Mendoza, E.G., Milesi-Ferreni G.M., & Asea P. (1299n the Ineffectiveness of Tax
Policy in altering Long-Run Growth: Harberger's 8upeutrality
ConjectureJournal of Public Economic$§6, 99-126.

Mintz, J. M., & Wilson, T. A. (2000)Taxes, Efficiency and Economic Grow#olicy
and Economic Analysis Program, Institute for Polkayalysis, University of
Toronto.

Moyi, E. & Ronge, E. (2006)[axation and Tax Modernization in Kenya: A diagsosi
of performance and option for further refornidairobi, Kenya: Institution

of Economic Affairs.

45



Musgrave, R. A., & Musgrave, P. B. (198%ublic Finance in Theory and Practice
Singapore: McGraw-Hill Bk Company.

Mutua, J. M. (2012)Taxation in KenyaNairobi: Institute of Economic Affairs.

Mwanamaka, A. (1997)Value Added Tax in KenyaMA Thesis, University of
Nairobi.

Njoroge, J. W. (1993)Revenue Productivity of Tax reforms in Kenys Thesis,
University of Nairobi.

Oketch, J. O. (1983Kenya’s Sales TaxatioMA Thesis, University of Nairobi.

Osoro, N. (1993)Revenue Productivity: Implications of tax refornmsTianzania
AERC Research paper No. 20, Nairobi.

Otieno, D. E. O. (2003 An Empirical assessment of the link between &sny
Indirect Taxation and economic growth: 1970-2080A Thesis, University
of Nairobi.

Plosser, C. I. (1992)The search for growth, in Policies for Long-Run &omic
Growth Federal Reserve Bank of Kansas City, US.

Poulson, B. W., & Kaplan, J. G. (2008). State Ineofiaxes and economic Growth.
Cato Journal, 281), 53-71.

Renelt, D. (1991)Economic growth: A review of the theoretical andpeioal
literature (Vol. 678). World Bank Publications.

Ronge, E., Wanjala, B., Njeru, J., & Ojwang’i, 2005). Implicit Taxation of the
Agricultural Sector in Kenya&IPPRA Discussion Paper No. 52.

Sachs & Warner. (1995Economic Reform and the Process of Global Integrati
Brookings Papers on Economic Activity.

Skinner, J. (1988)Taxation and Output Growth in Africdhe World Bank Policy,

Planning and Research Working Paper 73. Washingidm,

46



Slemrod, J., Gale, W. G., & Easterly, W. (1995hat/do cross-country studies teach
about government involvement, prosperity and ecoagmowth?Brookings
Papers on Economic Activijtg, 373-431.

Smith, A. (1776). An Inquiry into the Nature anduSas of the Wealth of Nations, ed.
Edwin Cannan, 177682-309.

Solow, R. M. (1956). A contribution to the theorfyexonomic growthThe quarterly
journal of economigs70(1), 65-94.

Truett, L. J., & Truett, D. B. (1987MacroeconomicsSt. Louis, Toronto, Santa
Clara: Times Miller/ Mosby College Publishing.

UNFfD (2008). Doha Declaration for Financing for \@épment: Outcome
Document of the Follow up International Confererme Financing for
Development to Review the Monterrey Consensus. Newk: United
Nations.

Waris, A. (2007). Taxation without Principles: Adtbrical Analysis of the Kenyan
Taxation SystemKenya Law Reviewd, pp 276.

World Bank (WB). (2014)World Development Indicators (WDIRetrieved March

10, 2014, from http://databank.worldbank.org/data/.

47



a) ADF Test Results

APPENDICES

Appendix 1: Test Results

Table 4: Augmented Dickey Fuller (ADF) Test

ADF Test results

At level 1st difference 2nd difference
test test test
Variable statistic | Prob statistic Prob statistic | Prob
LNGDP -7.2223| 0.0000
LNINCOME_TAX |-3.3575| 0.0184| -7.6647 0.0000
LNCONSTAX -2.6440| 0.0925| -6.9353 0.00Q00
LN_X M__GDP -2.8661 0.058Q -7.5597 0.0000
LNGOVT -2.1732| 0.2187 -6.4216 0.0000
LNPPG -1.5077| 0.5193 -1.7814 0.3839 -5.2878 @O
critical values: 1% | -3.5966 -3.6105 -3.6105
5% | -2.933p -2.9390 320
10% -2.6049 -2.6079 -2.6079

Where INGDP = the natural log of GDP per capita growth rate.

LNINCOME_TAX = natural log of income tax

LNCONSTAX = natural log of consumption tax

LN_X_M__GDP= natural log of foreign trade

LNGOVT = natural log government expenditure

LNPPG =natural log of population growth rate
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b) Johansen Cointegration Test Results

Table 5: Johansen cointegration Test

Sample (adjusted): 1972 2012

Included observations: 41 after adjustments

Trend assumption: Linear deterministic trend

Series: LNGDP LNCONSTAX LN_X_M__GDP LNGOVT LNINCOME_TAX LNPPG
Lags interval (in first differences): 1 to 1

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.767287 149.1889 95.75366 0.0000
At most 1 * 0.655247 89.41302 69.81889 0.0006
At most 2 0.383171 45.75098 47.85613 0.0778
At most 3 0.321929 25.94128 29.79707 0.1305
At most 4 0.160388 10.01263 15.49471 0.2798
At most 5 0.067042 2.845182 3.841466 0.0916

Trace test indicates 2 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen 0.05

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**
None * 0.767287 59.77592 40.07757 0.0001
At most 1 * 0.655247 43.66204 33.87687 0.0025
At most 2 0.383171 19.80971 27.58434 0.3544
At most 3 0.321929 15.92865 21.13162 0.2291
At most 4 0.160388 7.167444 14.26460 0.4695
At most 5 0.067042 2.845182 3.841466 0.0916

Max-eigenvalue test indicates 2 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Unrestricted Cointegrating Coefficients (normalized by b'’*S11*b=I):
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Appendix I1: VECM Model

The Vector Error Correction Esnates results from E-views are given below

Table 6: Vector Error Correction Estimates

Date: 08/04/14 Time: 18:56

Sample (adjusted): 1973 2012

Included observations: 40 after adjustments
Standard errors in () & t-statistics in [ ]

Cointegrating Eq: CointEql CointEqg2

LNGDP(-1) 1.000000 0.000000

LN_X_M__GDP(-1) 0.000000  1.000000

LNCONSTAX(-1) 0.046837  -1.124246
(0.01281
) (0.12831)

3.65513]  [-8.76191]

LNGOVT(-1)  0.079699  5.838886
(0.06814
) (0.68234)

[_
1.16959]  [8.55717]

LNINCOME_TAX(- -

1) 0.029257  -1.056788
(0.05103
) (0.51095)

[_
0.57336]  [-2.06829]

LNPPG(-1)  0.030687  -1.582060
(0.03756

) (0.37606)

[0.81709]  [-4.20691]

C 0.104065 -0.157631

D(LNGD D(LN_X_M__GD D(LNCONSTA D(LNGOV D(LNINCOME_TA D(LNPP

Error Correction: P) P) X) T) X) G)
CointEql 0.083618  -0.459660 8.148431  2.211669 0.063949 0.018911
(0.51137 (0.03453

) (1.62522) (2.74922)  (0.69247) (1.27992) )
0.16352] [-0.28283] [2.96390] [3.19391] [ 0.04996] 0.54768]
- 0.00738

CointEq2 0.026350 0.124791 -0.204970  -0.220832 0.038739 6
(0.03702 (0.00250

) (0.11767) (0.19905)  (0.05014) (0.09267) )
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0.71168]

D(LNGDP(-1))  0.240016
(0.33398
)

0.71865]

D(LNGDP(-2))  0.220921

(0.23259

)

[_
0.94983]

D(LN_X_M__GDP( -
-1)) 0.015324
(0.06227

)

[_
0.24607]

D(LN_X_M__GDP( -
-2)) 0.047598
(0.06206

)
0.76702]

D(LNCONSTAX(- -
1)) 0.071403
(0.03936

)
1.81394]

D(LNCONSTAX(-

2)) 0.014600
(0.03637

)
[ 0.40138]

D(LNGOVT(-1)) 0.059123
(0.15770
)

[_
0.37490]

D(LNGOVT(-2)) 0.071830

(0.15211

)
[0.47221]

D(LNINCOME_TA

X(-1)) 0.003949
(0.07286

)
[ 0.05420]

[ 1.06050]

-0.610812
(1.06146)

[-0.57544]

-0.430870
(0.73922)

[-0.58287]

-0.288435
(0.19792)

[-1.45734]

-0.145363
(0.19723)

[-0.73704]

-0.057051
(0.12511)

[-0.45602]

-0.101647
(0.11560)

[-0.87927]

-0.410651
(0.50121)

[-0.81931]

-0.694651
(0.48345)

[-1.43687]

0.128427
(0.23157)

[ 0.55459]

[-1.02973]

-5.500347
(1.79557)

[-3.06328]

-3.140310
(1.25046)

[-2.51132]

-0.087040
(0.33480)

[-0.25998]

0.176594
(0.33363)

[ 0.52932]

-0.336941
(0.21163)

[-1.59214]

-0.130099
(0.19555)

[-0.66528]

0.518513
(0.84785)

[ 0.61156]

0.275760
(0.81780)

[ 0.33720]

-0.488526
(0.39173)

[-1.24711]
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[-4.40458]

-0.922129
(0.45226)

[-2.03892]

-0.468501
(0.31496)

[-1.48749]

0.095712
(0.08433)

[ 1.13499]

0.062745
(0.08403)

[0.74667]

-0.089322
(0.05330)

[-1.67570]

-0.006866
(0.04926)

[-0.13939]

0.424717
(0.21355)

[ 1.98880]

0.385410
(0.20599)

[1.87106]

-0.281490
(0.09867)

[-2.85294]

[ 0.41803]

0.309096
(0.83594)

[ 0.36976]

-0.615399
(0.58216)

[-1.05709]

0.177727
(0.15587)

[ 1.14023]

0.436417
(0.15532)

[ 2.80974]

-0.183582
(0.09853)

[-1.86330]

-0.015056
(0.09104)

[-0.16537]

0.017067
(0.39473)

[ 0.04324]

0.226742
(0.38073)

[ 0.59554]

-0.383291
(0.18237)

[-2.10171]

[
2.95442]

0.03580
8
(0.02255
)

[
1.58783]

0.00626
2
(0.01571

)
[
0.39870]

0.010333
(0.00420

)

2.45730]

0.007380
(0.00419
)

1.76132]

0.00302
9
(0.00266

)
[
1.13957]

0.00449
4
(0.00246

)
[
1.82992]

0.014146
(0.01065
)

1.32841]

0.007726
(0.01027
)

0.75219]

0.008073
(0.00492
)

1.64094]



D(LNINCOME_TA - -
X(-2)) 0.068547  0.272831 -0.657065 -0.218012  -0.321966  0.011725

(0.07108 (0.00480
) (0.22590) (0.38214) (0.09625) (0.17791) )
0.96438] [ 1.20774] [-1.71945] [-2.26504] [-1.80975] 2.44291]
- 1.71252
D(LNPPG(-1)) 0.989422 0.380191 -3.693931 1.544674 6.715334 3
(0.96161 (0.06493
) (3.05618) (5.16984) (1.30216) (2.40686) )
- [
1.02892] [ 0.12440] [-0.71452] [1.18624] [ 2.79008] 26.3747]
D(LNPPG(-2)) 1.537783 0.082209 10.10753 1.722587 -6.376940 0.893495
(1.03403 (0.06982
) (3.28635) (5.55920) (1.40023) (2.58813) )
[1.48717] [ 0.02502] [1.81816] [1.23021] [-2.46392] 12.7970]
C 0.002506 0.006518 0.041716 0.012642 0.006084 0.000573
(0.00308 (0.00021
) (0.00978) (0.01655) (0.00417) (0.00771) )
[ 0.81404] [0.66621] [2.52054] [3.03262] [ 0.78954] 2.75574]
0.98998
R-squared 0.480831 0.424364 0.485591 0.552017 0.513352 0
0.98436
Adj. R-squared 0.190097 0.102008 0.197521 0.301147 0.240829 9
Sum sq. resids 0.004759 0.048068 0.137547 0.008726 0.029813 2.17E-05
0.00093
S.E. equation 0.013797 0.043849 0.074175 0.018683 0.034533 2
176.432
F-statistic 1.653850 1.316444 1.685673 2.200410 1.883701 8
231.787
Log likelihood 123.9754 77.72288 56.69585 111.8485 87.27658 0
Akaike AIC 5.448770 -3.136144 -2.084793  -4.842424 -3.613829 10.83935
Schwarz SC 4.815440 -2.502814 -1.451463  -4.209094 -2.980499 10.20602
Mean dependent -9.24E-05 0.002831 0.011598 0.000678 0.000356 0.003131
0.00745
S.D. dependent 0.015331 0.046272 0.082802 0.022349 0.039633 1
Determinant resid
covariance (dof adj.) 9.86E-23
Determinant resid
covariance 5.87E-24
Log likelihood 729.2846
Akaike information criterion -31.36423
Schwarz criterion -27.05759
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D(LNGDP) = C(1)*( LNGDP(-1) - 0.0468366812601*LNCONSTAX(-1) - 0.0796992113665*LNGOVT(-1)
- 0.0292568943903*LNINCOME_TAX(-1) + 0.0306866716388*LNPPG(-1) - 0.104065305181 ) + C(2)*(
LN_X_M__GDP(-1) - 1.12424629411*LNCONSTAX(-1) + 5.838885761*LNGOVT(-1) -
1.05678808553*LNINCOME_TAX(-1) - 1.58206009385*LNPPG(-1) - 0.157631204039 ) +
C(3)*D(LNGDP(-1)) + C(4)*D(LNGDP(-2)) + C(5)*D(LN_X_M__GDP(-1)) + C(6)*D(LN_X_M__GDP(-2))
+ C(7)*D(LNCONSTAX(-1)) + C(8)*D(LNCONSTAX(-2)) + C(9)*D(LNGOVT(-1)) + C(10)*D(LNGOVT(-
2)) + C(11)*D(LNINCOME_TAX(-1)) + C(12)*D(LNINCOME_TAX(-2)) + C(13)*D(LNPPG(-1)) +
C(14)*D(LNPPG(-2)) + C(15)

D(LN_X_M__GDP) = C(16)*( LNGDP(-1) - 0.0468366812601*LNCONSTAX(-1) -
0.0796992113665*LNGOVT(-1) - 0.0292568943903*LNINCOME_TAX(-1) +
0.0306866716388*LNPPG(-1) - 0.104065305181 ) + C(17)*( LN_X_M__GDP(-1) -
1.12424629411*LNCONSTAX(-1) + 5.838885761*LNGOVT(-1) - 1.05678808553*LNINCOME_TAX(-1)
- 1.58206009385*LNPPG(-1) - 0.157631204039 ) + C(18)*D(LNGDP(-1)) + C(19)*D(LNGDP(-2)) +
C(20)*D(LN_X_M__GDP(-1)) + C(21)*D(LN_X_M__GDP(-2)) + C(22)*D(LNCONSTAX(-1)) +
C(23)*D(LNCONSTAX(-2)) + C(24)*D(LNGOVT(-1)) + C(25)*D(LNGOVT(-2)) +
C(26)*D(LNINCOME_TAX(-1)) + C(27)*D(LNINCOME_TAX(-2)) + C(28)*D(LNPPG(-1)) +
C(29)*D(LNPPG(-2)) + C(30)

D(LNCONSTAX) = C(31)*( LNGDP(-1) - 0.0468366812601*LNCONSTAX(-1) -
0.0796992113665*LNGOVT(-1) - 0.0292568943903*LNINCOME_TAX(-1) +
0.0306866716388*LNPPG(-1) - 0.104065305181 ) + C(32)*( LN_X_M__GDP(-1) -
1.12424629411*LNCONSTAX(-1) + 5.838885761*LNGOVT(-1) - 1.05678808553*LNINCOME_TAX(-1)
- 1.58206009385*LNPPG(-1) - 0.157631204039 ) + C(33)*D(LNGDP(-1)) + C(34)*D(LNGDP(-2)) +
C(35)*D(LN_X_M__GDP(-1)) + C(36)*D(LN_X_M__GDP(-2)) + C(37)*D(LNCONSTAX(-1)) +
C(38)*D(LNCONSTAX(-2)) + C(39)*D(LNGOVT(-1)) + C(40)*D(LNGOVT(-2)) +
C(41)*D(LNINCOME_TAX(-1)) + C(42)*D(LNINCOME_TAX(-2)) + C(43)*D(LNPPG(-1)) +
C(44)*D(LNPPG(-2)) + C(45)

D(LNGOVT) = C(46)*( LNGDP(-1) - 0.0468366812601*LNCONSTAX(-1) -
0.0796992113665*LNGOVT(-1) - 0.0292568943903*LNINCOME_TAX(-1) +
0.0306866716388*LNPPG(-1) - 0.104065305181 ) + C(47)*( LN_X_M__GDP(-1) -
1.12424629411*LNCONSTAX(-1) + 5.838885761*LNGOVT(-1) - 1.05678808553*LNINCOME_TAX(-1)
- 1.58206009385*LNPPG(-1) - 0.157631204039 ) + C(48)*D(LNGDP(-1)) + C(49)*D(LNGDP(-2)) +
C(50)*D(LN_X_M__GDP(-1)) + C(51)*D(LN_X_M__GDP(-2)) + C(52)*D(LNCONSTAX(-1)) +
C(53)*D(LNCONSTAX(-2)) + C(54)*D(LNGOVT(-1)) + C(55)*D(LNGOVT(-2)) +
C(56)*D(LNINCOME_TAX(-1)) + C(57)*D(LNINCOME_TAX(-2)) + C(58)*D(LNPPG(-1)) +
C(59)*D(LNPPG(-2)) + C(60)

D(LNINCOME_TAX) = C(61)*( LNGDP(-1) - 0.0468366812601*LNCONSTAX(-1) -
0.0796992113665*LNGOVT(-1) - 0.0292568943903*LNINCOME_TAX(-1) +
0.0306866716388*LNPPG(-1) - 0.104065305181 ) + C(62)*( LN_X_M__GDP(-1) -
1.12424629411*LNCONSTAX(-1) + 5.838885761*LNGOVT(-1) - 1.05678808553*LNINCOME_TAX(-1)
- 1.58206009385*LNPPG(-1) - 0.157631204039 ) + C(63)*D(LNGDP(-1)) + C(64)*D(LNGDP(-2)) +
C(65)*D(LN_X_M__GDP(-1)) + C(66)*D(LN_X_M__GDP(-2)) + C(67)*D(LNCONSTAX(-1)) +
C(68)*D(LNCONSTAX(-2)) + C(69)*D(LNGOVT(-1)) + C(70)*D(LNGOVT(-2)) +
C(71)*D(LNINCOME_TAX(-1)) + C(72)*D(LNINCOME_TAX(-2)) + C(73)*D(LNPPG(-1)) +
C(74)*D(LNPPG(-2)) + C(75)

D(LNPPG) = C(76)*( LNGDP(-1) - 0.0468366812601*LNCONSTAX(-1) - 0.0796992113665*LNGOVT(-
1) - 0.0292568943903*LNINCOME_TAX(-1) + 0.0306866716388*LNPPG(-1) - 0.104065305181 ) +
C(77)*(LN_X_M__GDP(-1) - 1.12424629411*LNCONSTAX(-1) + 5.838885761*LNGOVT(-1) -
1.05678808553*LNINCOME_TAX(-1) - 1.58206009385*LNPPG(-1) - 0.157631204039 ) +
C(78)*D(LNGDP(-1)) + C(79)*D(LNGDP(-2)) + C(80)*D(LN_X_M__GDP(-1)) +
C(81)*D(LN_X_M__GDP(-2)) + C(82)*D(LNCONSTAX(-1)) + C(83)*D(LNCONSTAX(-2)) +
C(84)*D(LNGOVT(-1)) + C(85)*D(LNGOVT(-2)) + C(86)*D(LNINCOME_TAX(-1)) +
C(87)*D(LNINCOME_TAX(-2)) + C(88)*D(LNPPG(-1)) + C(89)*D(LNPPG(-2)) + C(90)
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PROBABILITIES

System: UNTITLED

Estimation Method: Least Squares

Date: 08/04/14 Time: 19:11

Sample: 1973 2012

Included observations: 40

Total system (balanced) observations 240

Coefficient Std. Error t-Statistic Prob.
C(1) -0.083618 0.511366 -0.163518 0.8703
C(2) -0.026350 0.037025 -0.711675 0.4778
C(3) -0.240016 0.333983 -0.718646 0.4735
C(4) -0.220921 0.232590 -0.949829 0.3437
C(5) -0.015324 0.062274 -0.246066 0.8060
C(6) -0.047598 0.062056 -0.767019 0.4443
C(7) -0.071403 0.039364 -1.813937 0.0717
C(8) 0.014600 0.036374 0.401380 0.6887
C(9) -0.059123 0.157704 -0.374900 0.7083
C(10) 0.071830 0.152114 0.472212 0.6375
C(11) 0.003949 0.072863 0.054196 0.9569
C(12) -0.068547 0.071079 -0.964375 0.3364
C(13) -0.989422 0.961609 -1.028922 0.3052
C(14) 1.537783 1.034032 1.487172 0.1391
C(15) 0.002506 0.003078 0.814045 0.4169
C(16) -0.459660 1.625219 -0.282830 0.7777
C(17) 0.124791 0.117672 1.060500 0.2906
C(18) -0.610812 1.061463 -0.575444 0.5659
C(19) -0.430870 0.739217 -0.582873 0.5609
C(20) -0.288435 0.197919 -1.457335 0.1471
C(21) -0.145363 0.197226 -0.737039 0.4623
C(22) -0.057051 0.125105 -0.456024 0.6490
C(23) -0.101647 0.115603 -0.879270 0.3807
C(24) -0.410651 0.501213 -0.819313 0.4139
C(25) -0.694651 0.483449 -1.436866 0.1528
C(26) 0.128427 0.231572 0.554589 0.5800
C(27) 0.272831 0.225902 1.207743 0.2290
C(28) 0.380191 3.056181 0.124401 0.9012
C(29) 0.082209 3.286354 0.025015 0.9801
C(30) 0.006518 0.009784 0.666213 0.5063
C(31) 8.148431 2.749223 2.963904 0.0035
C(32) -0.204970 0.199053 -1.029726 0.3048
C(33) -5.500347 1.795572 -3.063283 0.0026
C(34) -3.140310 1.250461 -2.511323 0.0131
C(35) -0.087040 0.334801 -0.259976 0.7952
C(36) 0.176594 0.333627 0.529316 0.5974
C(37) -0.336941 0.211628 -1.592139 0.1135
C(38) -0.130099 0.195555 -0.665279 0.5069
C(39) 0.518513 0.847854 0.611559 0.5418
C(40) 0.275760 0.817802 0.337197 0.7364
C(41) -0.488526 0.391727 -1.247108 0.2143
C(42) -0.657065 0.382136 -1.719455 0.0876
C(43) -3.693931 5.169840 -0.714516 0.4760
C(44) 10.10753 5.559201 1.818163 0.0710
C(45) 0.041716 0.016551 2.520538 0.0128
C(46) 2.211669 0.692465 3.193906 0.0017
C(47) -0.220832 0.050137 -4.404583 0.0000
C(48) -0.922129 0.452263 -2.038924 0.0432
C(49) -0.468501 0.314962 -1.487485 0.1390
C(50) 0.095712 0.084329 1.134989 0.2582
C(51) 0.062745 0.084033 0.746674 0.4564

54



C(52) -0.089322 0.053304 -1.675703 0.0959
C(53) -0.006866 0.049256 -0.139392 0.8893
C(54) 0.424717 0.213555 1.988798 0.0485
C(55) 0.385410 0.205985 1.871055 0.0633
C(56) -0.281490 0.098667 -2.852936 0.0049
C(57) -0.218012 0.096251 -2.265035 0.0249
C(58) 1.544674 1.302162 1.186237 0.2374
C(59) 1.722587 1.400233 1.230215 0.2205
C(60) 0.012642 0.004169 3.032620 0.0029
C(61) 0.063949 1.279923 0.049963 0.9602
C(62) 0.038739 0.092671 0.418027 0.6765
C(63) 0.309096 0.835943 0.369757 0.7121
C(64) -0.615399 0.582162 -1.057092 0.2922
C(65) 0.177727 0.155869 1.140229 0.2560
C(66) 0.436417 0.155323 2.809743 0.0056
C(67) -0.183582 0.098525 -1.863295 0.0644
C(68) -0.015056 0.091042 -0.165370 0.8689
C(69) 0.017067 0.394725 0.043238 0.9656
C(70) 0.226742 0.380735 0.595539 0.5524
C(71) -0.383291 0.182372 -2.101705 0.0373
C(72) -0.321966 0.177906 -1.809750 0.0723
C(73) 6.715334 2.406861 2.790080 0.0060
C(74) -6.376940 2.588131 -2.463917 0.0149
C(75) 0.006084 0.007705 0.789538 0.4310
C(76) -0.018911 0.034529 -0.547683 0.5847
C(77) 0.007386 0.002500 2.954418 0.0036
C(78) 0.035808 0.022551 1.587828 0.1144
C(79) 0.006262 0.015705 0.398700 0.6907
C(80) -0.010333 0.004205 -2.457304 0.0151
C(81) -0.007380 0.004190 -1.761319 0.0802
C(82) 0.003029 0.002658 1.139570 0.2563
C(83) 0.004494 0.002456 1.829917 0.0692
C(84) -0.014146 0.010649 -1.328407 0.1861
C(85) -0.007726 0.010271 -0.752191 0.4531
C(86) -0.008073 0.004920 -1.640938 0.1029
C(87) -0.011725 0.004799 -2.442911 0.0157
C(88) 1.712523 0.064931 26.37471 0.0000
C(89) -0.893495 0.069821 -12.79699 0.0000
C(90) -0.000573 0.000208 -2.755740 0.0066
Determinant residual covariance 5.87E-24

Equation: D(LNGDP) = C(1)*( LNGDP(-1) - 0.0468366812601
*LNCONSTAX(-1) - 0.0796992113665*LNGOVT(-1) - 0.029256894390
3*LNINCOME_TAX(-1) + 0.0306866716388*LNPPG(-1) -

0.104065305181 ) + C(2)*( LN_X_M__GDP(-1) - 1.12424629411
*LNCONSTAX(-1) + 5.838885761*LNGOVT(-1) - 1.05678808553

*LNINCOME_TAX(-1) - 1.58206009385*LNPPG(-1) - 0.157631204039 )
+ C(3)*D(LNGDP(-1)) + C(4)*D(LNGDP(-2)) + C(5)*D(LN_X_M__GDP(
-1)) + C(6)*D(LN_X_M__GDP(-2)) + C(7)*D(LNCONSTAX(-1)) + C(8)

*D(LNCONSTAX(-2)) + C(9)*D(LNGOVT(-1)) + C(10)*D(LNGOVT(-2)) +
C(11)*D(LNINCOME_TAX(-1)) + C(12)*D(LNINCOME_TAX(-2)) + C(13)
*D(LNPPG(-1)) + C(14)*D(LNPPG(-2)) + C(15)

Observations: 40

R-squared

Adjusted R-squared
S.E. of regression
Durbin-Watson stat

Equation: D(LN_X_M__GDP) = C(16)*( LNGDP(-1) - 0.0468366812601

0.480831
0.190097
0.013797
1.828888

Mean dependent var
S.D. dependent var
Sum squared resid
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*LNCONSTAX(-1) - 0.0796992113665*LNGOVT(-1) - 0.029256894390
3*LNINCOME_TAX(-1) + 0.0306866716388*LNPPG(-1) -
0.104065305181 ) + C(17)*( LN_X_M__GDP(-1) - 1.12424629411
*LNCONSTAX(-1) + 5.838885761*LNGOVT(-1) - 1.05678808553
*LNINCOME_TAX(-1) - 1.58206009385*LNPPG(-1) - 0.157631204039 )
+ C(18)*D(LNGDP(-1)) + C(19)*D(LNGDP(-2)) + C(20)
*D(LN_X_M__GDP(-1)) + C(21)*D(LN_X_M__GDP(-2)) + C(22)
*D(LNCONSTAX(-1)) + C(23)*D(LNCONSTAX(-2)) + C(24)*D(LNGOVT(
-1)) + C(25)*D(LNGOVT(-2)) + C(26)*D(LNINCOME_TAX(-1)) + C(27)
*D(LNINCOME_TAX(-2)) + C(28)*D(LNPPG(-1)) + C(29)*D(LNPPG(-2))

+ C(30)
Observations: 40
R-squared 0.424364 Mean dependent var 0.002831
Adjusted R-squared 0.102008 S.D. dependent var 0.046272
S.E. of regression 0.043849 Sum squared resid 0.048068
Durbin-Watson stat 2.241004

Equation: D(LNCONSTAX) = C(31)*( LNGDP(-1) - 0.0468366812601
*LNCONSTAX(-1) - 0.0796992113665*LNGOVT(-1) - 0.029256894390
3*LNINCOME_TAX(-1) + 0.0306866716388*LNPPG(-1) -
0.104065305181 ) + C(32)*( LN_X_M__GDP(-1) - 1.12424629411
*LNCONSTAX(-1) + 5.838885761*LNGOVT(-1) - 1.05678808553
*LNINCOME_TAX(-1) - 1.58206009385*LNPPG(-1) - 0.157631204039 )
+ C(33)*D(LNGDP(-1)) + C(34)*D(LNGDP(-2)) + C(35)
*D(LN_X_M__GDP(-1)) + C(36)*D(LN_X_M__GDP(-2)) + C(37)
*D(LNCONSTAX(-1)) + C(38)*D(LNCONSTAX(-2)) + C(39)*D(LNGOVT(
-1)) + C(40)*D(LNGOVT(-2)) + C(41)*D(LNINCOME_TAX(-1)) + C(42)
*D(LNINCOME_TAX(-2)) + C(43)*D(LNPPG(-1)) + C(44)*D(LNPPG(-2))

+ C(45)
Observations: 40
R-squared 0.485591 Mean dependent var 0.011598
Adjusted R-squared 0.197521 S.D. dependent var 0.082802
S.E. of regression 0.074175 Sum squared resid 0.137547
Durbin-Watson stat 1.999454

Equation: D(LNGOVT) = C(46)*( LNGDP(-1) - 0.0468366812601
*LNCONSTAX(-1) - 0.0796992113665*LNGOVT(-1) - 0.029256894390
3*LNINCOME_TAX(-1) + 0.0306866716388*LNPPG(-1) -
0.104065305181 ) + C(47)*( LN_X_M__GDP(-1) - 1.12424629411
*LNCONSTAX(-1) + 5.838885761*LNGOVT(-1) - 1.05678808553
*LNINCOME_TAX(-1) - 1.58206009385*LNPPG(-1) - 0.157631204039 )
+ C(48)*D(LNGDP(-1)) + C(49)*D(LNGDP(-2)) + C(50)
*D(LN_X_M__GDP(-1)) + C(51)*D(LN_X_M__GDP(-2)) + C(52)
*D(LNCONSTAX(-1)) + C(53)*D(LNCONSTAX(-2)) + C(54)*D(LNGOVT(
-1)) + C(55)*D(LNGOVT(-2)) + C(56)*D(LNINCOME_TAX(-1)) + C(57)
*D(LNINCOME_TAX(-2)) + C(58)*D(LNPPG(-1)) + C(59)*D(LNPPG(-2))

+ C(60)
Observations: 40
R-squared 0.552017 Mean dependent var 0.000678
Adjusted R-squared 0.301147 S.D. dependent var 0.022349
S.E. of regression 0.018683 Sum squared resid 0.008726
Durbin-Watson stat 2.109094

Equation: D(LNINCOME_TAX) = C(61)*( LNGDP(-1) - 0.0468366812601
*LNCONSTAX(-1) - 0.0796992113665*LNGOVT(-1) - 0.029256894390
3*LNINCOME_TAX(-1) + 0.0306866716388*LNPPG(-1) -
0.104065305181 ) + C(62)*( LN_X_M__GDP(-1) - 1.12424629411
*LNCONSTAX(-1) + 5.838885761*LNGOVT(-1) - 1.05678808553
*LNINCOME_TAX(-1) - 1.58206009385*LNPPG(-1) - 0.157631204039 )
+ C(63)*D(LNGDP(-1)) + C(64)*D(LNGDP(-2)) + C(65)
*D(LN_X_M__GDP(-1)) + C(66)*D(LN_X_M__GDP(-2)) + C(67)
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*D(LNCONSTAX(-1)) + C(68)*D(LNCONSTAX(-2)) + C(69)*D(LNGOVT(
-1)) + C(70)*D(LNGOVT(-2)) + C(71)*D(LNINCOME_TAX(-1)) + C(72)
*D(LNINCOME_TAX(-2)) + C(73)*D(LNPPG(-1)) + C(74)*D(LNPPG(-2))

+ C(75)
Observations: 40
R-squared 0.513352 Mean dependent var 0.000356
Adjusted R-squared 0.240829 S.D. dependent var 0.039633
S.E. of regression 0.034533 Sum squared resid 0.029813
Durbin-Watson stat 1.906042

Equation: D(LNPPG) = C(76)*( LNGDP(-1) - 0.0468366812601
*LNCONSTAX(-1) - 0.0796992113665*LNGOVT(-1) - 0.029256894390
3*LNINCOME_TAX(-1) + 0.0306866716388*LNPPG(-1) -
0.104065305181 ) + C(77)*( LN_X_M__GDP(-1) - 1.12424629411
*LNCONSTAX(-1) + 5.838885761*LNGOVT(-1) - 1.05678808553
*LNINCOME_TAX(-1) - 1.58206009385*LNPPG(-1) - 0.157631204039 )
+ C(78)*D(LNGDP(-1)) + C(79)*D(LNGDP(-2)) + C(80)
*D(LN_X_M__GDP(-1)) + C(81)*D(LN_X_M__GDP(-2)) + C(82)
*D(LNCONSTAX(-1)) + C(83)*D(LNCONSTAX(-2)) + C(84)*D(LNGOVT(
-1)) + C(85)*D(LNGOVT(-2)) + C(86)*D(LNINCOME_TAX(-1)) + C(87)
*D(LNINCOME_TAX(-2)) + C(88)*D(LNPPG(-1)) + C(89)*D(LNPPG(-2))

+ C(90)
Observations: 40
R-squared 0.989980 Mean dependent var -0.003131
Adjusted R-squared 0.984369 S.D. dependent var 0.007451
S.E. of regression 0.000932 Sum squared resid 2.17E-05
Durbin-Watson stat 2.041133
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