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DEFINITION OF TERMS 

 

Asymmetry 

 

Refers to a lack of balance or equality 

between two or more related things 

Fiscal Policy Refers to the use of government spending 

and taxation to influence the economy. It 

usually influences macroeconomic 

conditions 

Inflation 

 

This is the general rise in the level of 

prices of goods and services in an 

economy over some time.                              

Output Growth 

 

 

 

This is a measure of the increase in the 

total output of goods and services 

produced in an economy over time. 

Tax Revenue 

 

 

 

 

Refers to the income that a government 

collects from individuals, businesses, and 

other entities through various forms of 

taxation 

Public Debt 

 

 

 

 

The total amount of money a government 

owes to its creditors, primarily due to 

borrowing to finance government 

spending. 

Government Spending Is the amount of resources spent by a 

particular government to finance all its 

operations so as to provide public goods. 
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  ABSTRACT 

Fiscal policy is one of the tools employed by the Kenyan government to enhance economic 

performance towards realization of the Kenya Vision 2030 as the blueprint for economic, 

social and political development. However, the gross domestic product in Kenya has been 

below the targeted 10% as inflation rates fluctuate above the 5% target. Therefore, the 

study investigated the effect of fiscal policy on inflation and output growth in Kenya using 

an asymmetric approach for the period between 1991 and 2021. The study differs from 

previous studies by applying the non-linear autoregressive distributed lag modelling to 

capture asymmetric dynamics. The study identified a long-run equilibrium and 

cointegrating relationship among the study variables, with the findings revealing the 

existence of a long-run asymmetric effects of public debt and government spending on 

inflation as well as asymmetric effect of government spending on output growth. A 

positive relationship between previous increases in public debt and current inflation in the 

short-run was also established, while decreases in public debt was found to increase 

inflation in both the long-run and short-run. Similarly, positive changes in government 

spending raise inflation. Decreases in tax revenue was found to have a negative effect on 

inflation in the long-run. On the other hand, the short-run results indicate that reductions 

in tax revenue have positive effect on output growth, whereas increases in tax revenue 

reduce output growth in the long-run. Additionally, increases in public debt have negative 

short-run effect on output growth. The findings also indicated the existence of a persistent 

negative effect of decreases in government spending on output growth into the long-run. 

Positive changes in government spending result to an increase in output growth in the 

long-run. As such, the study recommend that the government should direct its 

expenditures toward productive sectors such as infrastructure development to reduce the 

cost of doing business and enhance efficiency in service delivery to accelerate growth and 

development. The study also suggests on proper management of public debt by ensuring 

that any additional expenditures contribute positively to the overall growth by ensuring a 

balance between achieving economic growth while avoiding adverse effects for inflation. 
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CHAPTER ONE 

INTRODUCTION 

1.1 Background of the Study 

Governments use fiscal policy tools such as spending and taxation to influence 

macroeconomic performance (Kim et al., 2021). As such, governments aim to attain 

various economic and social objectives that include full employment, exchange rate 

stability, inflation management, favorable balance of payment, sustainable and fair growth 

and equitable distribution of income (Aziz & Asadulla, 2017). According to the Keynesian 

theory, the use of expansionary fiscal policy affects a country’s economy through its 

influence on aggregate demand (Poku et al., 2022). Due to its potential to stabilize the 

economy, fiscal policy has found relevance across various economic contexts worldwide 

and is employed to stabilize prices, address market failures, protect vulnerable groups, and 

to promote income distribution (Benimana, 2020).  Fiscal policies are also used as 

countercyclical measures to smooth out fluctuations of the business cycles (de Haan & 

Gootjes, 2023). 

In the recent times, the global economy has experienced fluctuations in inflation rates and  

economic growth, that can be attributed to the 2007/2008 global financial crisis and the 

corona virus pandemic of 2019 (Anyanwu & Salami, 2021; Jałtuszyk, 2022). In response 

to economic shocks that arise from such events, and in order to ensure macroeconomic 

stability, fiscal policies have been widely used. For instance, during the global financial 

crisis, most countries implemented fiscal stimulus packages as a means of supporting 

economic growth (Ramey, 2009). In the United States of America (USA), European 

countries and many economies in Asia, countercyclical fiscal policies were adopted. 

These encompassed tax cuts and increase in government purchases, aimed at mainly 

boosting short-run and medium-run growth (Jha et al., 2014; Ramey, 2009). Amid the 

COVID 19 pandemic, fiscal policies were largely implemented to prioritize healthcare 

services across the world by lowering tax rates on medical items, which served as an 

emergency lifeline to safeguard the well-being of individuals (Chakraborty & Thomas, 

2020). Fiscal policies were also crucial in supporting the social safety nets. However, 

during the pandemic, most countries such as the USA engaged in large fiscal measures to 
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stimulate consumer demand but ended up exacerbating inflationary pressures due to the 

mismatch between the rising demand and the constrained supply chains (de Soyres, 2023). 

This underlines the fact that fiscal policies need to be adequately managed to avoid 

unintended inflationary consequences (Asandului et al., 2021) 

Attainment of fiscal policy objectives is a complex task that is often impeded by tax 

collection difficulties and also by challenges that arise when attempting to balance the 

need to stimulate output growth while at the same time controlling inflation 

(Georgantopoulos & Tsamis, 2011). However, in most Sub-Saharan Africa countries, tax 

collection difficulties are significant and have undermined the ability of countries to 

finance their expenditures. For instance, Kenya has been unable to maintain a sustainable 

fiscal policy and this has hindered long-term economic stability and development (Mathu 

et al., 2018). Kenya’s government spending has consistently exceeded its revenues, 

resulting in the need to borrow externally and domestically in order to finance its 

expenditure targets, thereby leading to a debt burden (Muguro, 2017). Between 1991 and 

2002, Kenya’s public debt averaged 60.8% of the gross domestic product (GDP), while it 

averaged 49% of the GDP between 2003 and 2007. Then from 2008, the public debt rose 

from 34.4% of the GDP to 68.1% in 2021 (Kenya National Bureau of Statistics [KNBS], 

2022). As a result, the rise in public debt has made it more difficult to fund essential public 

services, thereby hindering long-term economic stability and development (Mose et al., 

2024).  

Kenya’s economy has experienced various economic reforms since the 1980s, starting 

with the implementation of the Structural Adjustment Programmes (SAPs), to the 

Economic Recovery Strategy between the year 2002 and 2007 and to the formulation and 

adoption of the Kenya Vision 2030 as the blueprint for economic, social and political 

development in 2008 (Saungweme & Odhiambo, 2021). Through Kenya Vision 2030, 

Kenya targets a gross domestic product (GDP) growth rate of 10% and at the same time 

aims at maintaining the rate of inflation at below 5% (Wanjiku, 2013). However, despite 

Kenya’s inflation rate steadily declining from 26.2% in 2008 to 6.1% in 2021, the 5% 

inflation target has not yet been achieved. Additionally, the 10% GDP growth rate target 

is far from being attained as the country’s growth rate has been fluctuating between 4.2% 
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and 5.9% for the period between 2008 and 2019. Noteworthy, the country’s GDP growth 

rate declined to -0.3% in 2020 as it was significantly impacted in 2020 due to the global 

effects of the corona virus pandemic (Makin & Layton, 2021).  

The 7.5% growth in Kenya’s GDP in 2021 was due to an 8-point economic stimulus 

program that was purposely designed to spur economic growth as a post COVID-19 

economic recovery strategy (Walakira, 2021). On the other hand, the rise in Kenya’s 

inflation rate from 5.2% in 2019 to 6.1% in 2021 was due to the effects of coronavirus 

pandemic, which resulted in supply chain disruptions (Walakira, 2021). From a global 

perspective, in contrast to the 2.7% rise in global inflation rate observed in 2009 due to 

global financial crisis, the global inflation rose by 8.7% in 2022 due to the effects of 

corona virus pandemic (Jałtuszyk, 2022).  

A significant number of empirical studies have been conducted to determine the degree to 

which fiscal policy affects inflation and output growth (Nuru & Gereziher, 2022). 

However, most of these empirical studies have focused on the symmetric effects of fiscal 

policies on output growth and inflation rates  and reported different findings. For example, 

studies such as Shevchuk and Kopych (2018), Deskar-Skrbic and Simovic (2017) and  

Franta (2012) establish positive effects of government expenditure on GDP growth rate. 

On the contrary, studies such as Alesina and Ardagna (2010),  Saez (2017) and Barlas 

(2020) show that government expenditure reduces the GDP growth rate. Other studies 

such as Kigotho and Odhiambo (2015), Surjaningsih et al. (2012) and Ezirim et al. (2008) 

found that government spending has a negative effect on inflation, while tax revenue has 

a positive effect on inflation. However, some others like Alesina and Ardagna (2010), 

Olayungbo (2013) and Odera and Ouma (2009) found positive effects of government 

spending  on inflation, while tax revenue had no significant impact on inflation.   

The most recent studies (Sriyana & Ge, 2019; Asandului et al, 2021; Nuru & Gereziher, 

2022; Zeng & Yue, 2022; Tahir et al., 2022) have, however, argued that the treatment of 

the effects of fiscal policy on output growth and inflation rates could be asymmetric, and 

the assumption of a symmetric relationship between the variables could be the reason 

behind the conflicting findings. As such, assuming linearity between economic variables 
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can obscure the true nature of their relationships, resulting in potentially unreliable 

findings due to the prevalence of non-linear relationships (Bussiere, 2013).   

1.1.1 Fiscal Policies, Inflation and Output Growth in Kenya (1991-2021) 

During the period between 1991 and 1995, Kenya’s tax revenue grew by 25% while 

government expenditure rose by 27.3% (Kansiime et al., 2021).This increase in 

government spending, resulted in a period of high inflation rates that reached 46% in 1993. 

In 1993 as well, the GDP growth rate was 0.4%, while it decreased to 0.3% in 2000 when 

inflation reached 9.98% (Maingi, 2010). Moreover, from 2000 and 2007, the government 

expenditure as a percentage of GDP increased from 9.97% to 14.0%, while tax revenue 

relative to expenditures rose significantly between 2002 and 2008 (Muguro, 2017). This 

was due to the implementation of the Economic Recovery Strategy which was meant to 

enhance the private sector in wealth creation in order to improve the country’s economic 

growth (Mutuku, 2015). As a result, there was a decrease in public debt that averaged 49% 

between 2003 and 2007. The decrease in public debt was accompanied by a rise in 

inflation during this period, reaching a peak of 26.24% in 2008 (Maingi, 2017). Figure 1.1 

shows the trends in Kenya’s output growth and inflation rates. 
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Figure 1.1: Trends in Kenya’s Fiscal Policies, Inflation Rates and Real GDP Growth 

Rates. 

Source: Author’s Compilation using Data from the World Development Indicators 

database of the World Bank and from the Kenya National Bureau of Statistics (KNBS).  

As shown in Figure 1.1, economic growth decreased to 0.2% in 2008 following the 

2007/2008 global financial crisis and Kenya’s post-election violence. Subsequently, 

growth returned to an average of 5% between 2009 and 2013, Inflation rates rose to 14% 

in 2011 from 3.9% in 2010 (Kairanya, 2016). Between 2008 and 2012, there was an 

overall increase in Kenya’s public debt due to a 4.6% increase in government expenditure, 

compared to a 0.2% decrease in tax revenue (as a percentage of GDP) (Muguro, 2017). 

From 2013 to 2015, the government's expenditure outpaced the growth in tax revenue by 

1.7%, largely due to the introduction of devolution and the allocation of funds to new 

infrastructural projects. During the same period, the government implemented a number 

of tax reforms including, restructuring of VAT, reduction in personal income tax and 

corporate tax. However, both government expenditure and tax revenue have since 

declined, with government expenditure reaching 24.6% in 2020 as tax revenue reached 
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16.8%. Following subdued revenue growth and an expansive budget, the government has 

been forced to widen the budget deficit and borrow more to meet its budgetary needs, 

resulting in public debt becoming a key source of budget financing in Kenya, consequently 

causing a rise in public debt to 68.1% in 2021, with inflation reaching 6.1% (Kiriga et al., 

2020). These rising public debt has been further compounded by the economic impacts of 

the corona virus  pandemic in 2020, the “ Big Four” agenda and the implementation of the 

Kenya Vision 2030 (Kansiime et al., 2021).  

1.2 Statement of the Problem 

Through fiscal policies, a government can influence the level of economic growth and 

inflation rates. In Kenya, fiscal policy is instrumental in boosting economic performance 

towards realization of the Kenya Vision 2030. However, contrary to Keynesian theory on 

the use of fiscal policy to promote economic growth and stability, Kenya’s economic 

growth rates have been unstable and subject to fluctuations, often falling far below the 

10% target with inflation growing above the 5% target. This could be as a result of 

insufficient or ineffective government policies in responding to changing economic 

conditions, or because the government is not quick in recognizing and reacting to such 

changes (Chen et al., 2020). 

Economists and policymakers have shown significant interest in the relationship between 

fiscal policy, inflation and economic growth, as they attempt to understand how fiscal 

policy variables influence inflation and economic growth. Accordingly, most empirical 

studies have focused on symmetric effects with few studies appearing to examine the 

phenomena of asymmetry. However, the few existing studies on asymmetry have largely 

been centered around developed nations (See Choi & Devereux, 2006; Hallerberg et al., 

2007; Afonso & Sousa, 2012; Tsuchiya, 2016; Zeyneloglu & Koenig, 2017; Asandului et 

al., 2021; Zeng & Yue, 2022; Tahir et al., 2022), while developing countries such as Kenya 

have limited literature on asymmetric effects of fiscal policy on inflation and output 

growth rates. Therefore, due to the significance of fiscal policies coupled with conflicting 

empirical findings, there is need for further empirical investigation. Therefore, this study 

aims to analyze the asymmetric effects of fiscal policy on inflation and output growth rates 
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in Kenya, in order to introduce non-linear adjustments into the analysis process. This helps 

to determine whether the short-run and long-run effects of fiscal policy are asymmetric. 

1.3 Research Objectives 

This study was guided by both the general and specific objectives. 

1.3.1 General Objective 

The general objective of this study was to examine the asymmetric effects of fiscal policy 

on inflation and output growth in Kenya. 

1.3.2 Specific Objectives 

i. To determine the asymmetric effects of tax revenue on inflation and output growth 

in Kenya 

ii. To assess the asymmetric effects of government spending on inflation and output 

growth in Kenya  

iii. To evaluate the asymmetric effects of public debt on inflation and output growth 

in Kenya  

1.4 Research Hypotheses 

H01: Tax revenue has no significant asymmetric effect on inflation and output growth in 

Kenya 

H02: Government spending has no significant asymmetric effect on inflation and output 

growth in Kenya  

H03: Public debt has no significant asymmetric effect on inflation and output growth in 

Kenya  

1.5 Significance of the Study 

Kenya’s government has been unable to maintain a sustainable fiscal policy due to an 

imbalance between government expenditures and revenues. In recent years, government 

spending has consistently exceeded its revenues, resulting in the need to borrow in order 

to finance its fiscal targets, creating a burden of debt accumulation. This has made it more 

difficult to finance essential public services and hindered the achievement of the medium 

term plan's (MTPs) targets for the realization of the Kenya’s Vision 2030. Therefore, by 
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examining the trends, patterns, and effects of fiscal policy variables, this study aims at 

providing a better understanding of Kenya’s economic performance, this helps to inform 

the policymakers on decision making and careful approach to the fiscal policy strategies. 

Additionally, unlike the previous studies, the study applied the non-linear autoregressive 

distributed lag (NARDL) modelling whose approach to error correction and cointegration 

introduces non-linear adjustment into the analysis process. It also helps to determine 

whether the short-run and long-run effects of fiscal policy on inflation and output growth 

rates are symmetric or asymmetric.  

1.6 Scope of the Study 

The study covered a period of 31 years starting from 1991 to 2021. This period covers the 

era of implementation of economic reforms in Kenya, including the continued 

implementation of Structural Adjustment Programs in the 1990s and Economic Recovery 

Strategy in the early 2000s. The period also covers significant events such as the 

2007/2008 global financial crisis and the covid-19 pandemic of 2019. Additionally, 

despite the government's efforts to increase the level of tax revenue, the government 

expenditures have outgrown tax generation leading to growth in public debts. With a 

noticeable increase in debt accumulation during the launch of the Kenya Vision 2030, the 

“Big Four” agenda and the effects of the COVID-19 pandemic that affected the world 

economies due to fiscal stimulus that was implemented by most countries. As a result, this 

period allows for a proper analysis of how Kenya's fiscal policy has affected inflation and 

output growth. 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 Introduction 

This section reviews theories that guide macroeconomic policies, economic growth and 

inflation. It also critically reviews empirical studies that are related to the study topic. 

2.2 Theoretical Literature Review 

This part offers an overview of theories that are relevant to the study by critically looking 

at the existing theories that are significant to the study. This study was anchored on four 

theories including, Classical theory, Keynesian Theory, Endogenous Growth, New 

Keynesian Theory and the Demand-pull Inflation Theory. 

2.2.1 Classical Theory of Economics 

According to Classical economists, the economy is best when left on self-correcting mode 

as they believed that, supply of goods and service creates its own demand and that the 

government should avoid intervening in economic decisions (Korkmaz & Guvenoglu, 

2021). According to the Classical theory, the government should only intervene in the 

economy if it is absolutely necessary to do so. This means that, when correcting market 

failures, such as monopolies and externalities, or to provide public goods (Jackson & 

Jabbie, 2020). In addition, since the government should not interfere in the market, fiscal 

policy should be used sparingly and only when necessary.  

Unlike Keynesians, Classical theory contends that government expenditure is not an 

efficient tool for economic growth as they believe that too much spending crowds out 

private investments (Korkmaz & Guvenoglu, 2021). This is as a result of the government 

running a budget deficit which tends to force the government into borrowing and hence 

increased interest rates due to resource constraint making borrowing more expensive for 

individuals and businesses (Yusuf & Mohd, 2021). Classical theory is relevant to the study 

as classical economists suggested that, fiscal policy should only be employed cautiously 

and when absolutely necessary. This implies that, fiscal policy should be used to correct 
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market failures and provide public goods. In addition, the government should carefully 

consider the potential impacts of its policies before implementing them. 

2.2.2 Keynesian Theory 

The Keynesian theory is based on the book titled “The General Theory of Employment, 

Interest and Money” that was published by Keynes (1936). Keynesian macroeconomic 

theory suggests that, the government should employ fiscal policy for the achievement of 

desired economic objectives due to its ability to intervene  in the economy and control the 

market, which is not always able to achieve full employment by itself in the short-run 

(Ramey, 2011). Keynesian economists believe that through the Keynesian multiplier 

effect on aggregate demand, increased spending and lower taxes will likely result in lower 

unemployment rates, higher private sector profitability and higher investments levels 

thereby contributing positively to economic growth (Ojong, 2016).  

Keynes (1936) however, indicated that too much debt financing could crowd out private 

investment (Benin & Odjo, 2018). This occurs as a result of increase in interest rates which 

causes a decrease in the amount of money available for private investment. This decrease 

in private investment reduces the amount of economic activity in the economy, which in 

turn results in a decrease in output growth. This theory has found relevance across various 

economic contexts and has been widely implemented due to its effectiveness through the 

use of fiscal policy in stimulating economic growth (Yusuf & Mohd, 2021). However, the 

Keynesian theory ignores inflationary pressures which may occur as a result of increase 

in government spending (Edward & Hillyer, 2017).  
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2.2.3 Endogenous Growth Theory  

The theory was introduced by Romer and Lucas (1990). This theory suggests that, 

endogenous technological progress contributes significantly to the growth of the 

economic. The model posits that investment in physical capital and research and 

development (R&D) drives technological advancement while the rate of technological 

progress determines economic growth (Gruzina et al., 2021). Endogenous growth theory 

assumes constant rather than diminishing returns to scale by showing how long term 

growth may go on since the returns on investment including human capital does not 

necessarily diminish as economies develop (Rebello, 1991; Romer, 1986).  Fiscal policy 

can have a positive effect on output growth in the AK endogenous growth model by 

increasing physical capital and R&D. Increased physical capital and R&D investments 

can lead to an increase in the productivity of labor and capital, which in turn can lead to 

higher output growth while at the same time having a negative effect on inflation. This is 

because when the government increases its budget, taxes are typically increased as well, 

which reduces the amount of disposable income that people have and reduces the amount 

of money in circulation (Yusuf & Mohd, 2021). 

The Endogenous Growth Model is relevant to this study due to its influence on economic 

performance through facilitating innovation, enabling market forces and correcting 

market failures. This would ensure growth in investment in physical capital, human capital 

and research and development to drive technological progress and increased productivity.  

2.2.4 New Keynesian Theory  

The New Keynesian theory was developed in the 1980s as a response to the challenges 

posed by New Classical economics (Gordon, 1990). The key contributors of the New 

Keynesian Economics are Alan S. Blinder, N. Gregory Mankiw, John Taylor and David 

Romer. New Keynesian Theory is based upon the Keynesian system which considers that 

when the economy is left to itself it will settle at less-than full-equilibrium in the short-

run (Hic, 2019).  
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The New Keynesian Economics provide the consistency between the micro and macro-

analysis. It aims to explain the short-run economic fluctuations focusing on how prices 

and wages adjust and why markets do not always clear efficiently. The New Keynesian 

model sees the economy as returning to full employment once prices can reset so that 

fiscal policy is only temporarily effective and only if it is conditioned on unexpected 

demand shocks (Palley, 2013). Therefore, since the prices are sticky in the New Keynesian 

model, price setting must take into account future prices and an important issue in 

estimation is how to deal with expectations about future prices. The New Keynesian 

theory posits that, inflation depends on expected inflation in the next period and the output 

gap (Roberts, 1995).  

πt= β𝐸𝑡[πt+1]+ α Yt+ εt                                                                             (2.1) 

Where πt is the current inflation rate at time t, β is the discount factor, 𝐸𝑡[πt+1] is the 

expected inflation in the next period. Yt is the output gap (difference between actual and 

potential output) which is the measure of economic growth based on the Hodrick-Prescott 

(HP) filtered real GDP, while α is the sensitivity of inflation to the output gap. 

The New Keynesian framework shows the importance of managing expectations through 

credible monetary policy while addressing structural challenges that influence the output 

gap. Price stickiness and external factors may lead to deviations from the expected 

inflation-output relationship, necessitating customized policy measures. It provides a 

contemporary approach to understanding and managing inflation by emphasizing on wage 

and price stickiness, rational expectations, the output gap, and the central bank's credibility 

(Springler, 2019). The theory also illustrates how fiscal policy impacts output and inflation 

through mechanisms like delayed price adjustments and market imperfections which 

allows government intervention through government spending or taxation to influence 

demand.  

2.2.5 Demand-Pull Inflation Theory 

According to Keynes’ demand-pull theory of inflation, rising government spending or tax 

reductions could influence the rate of inflation. If these policies stimulate aggregate 

demand in an economy, they can have a demand-pull effect on inflation. Consequently, 
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prices rise as consumers compete for limited goods and services, resulting in inflationary 

pressures (Udoh & Kokoette, 2023). Every time the value of quantity supplied exceeds 

the value of quantity demanded, an inflationary gap arises at full employment (Totonchi, 

2011). According to Hiller (1997), when the GDP increases that is, when the country's 

economy expands, unemployment declines and consumers become more inclined to make 

larger purchases. Prices will rise because the economy would have more money but fewer 

goods and services. This theory is relevant to the study as the country has been 

experiencing high rates of inflation which has been mainly driven by increased 

government expenditures to meet the public services. Therefore, there has been greater 

demand for goods and services than what is available in supply. By studying Demand-pull 

inflation, it helps the policymakers to implement measures to minimize the adverse effects 

and promote price stability. 

2.3 Empirical Literature Review 

2.3.1 Tax Revenue, Inflation and Output Growth Rate 

Furceri and Karras (2009) analyzed tax revenue-economic growth nexus between 1965 

and 2007 across twenty-six economies using fixed and random effects models. The results 

showed a long-run and negative effect of tax revenue on real GDP. This revealed that in 

the long-run, a 1% increase in tax revenue as percentage of GDP, reduces GDP per capita 

by -0.5% to -1%. However, the study left out government expenditure and public debt 

variables of the fiscal policy and inflation. In addition to failing to account for non-linear 

relationships between tax revenue and GDP, the fixed and random effects models that 

were employed also fails to capture changes in the relationship among the study variables 

over time. Furthermore, it is difficult to draw clear conclusions when comparing vastly 

different economies, as different countries have different levels of development. 

Similarly, Ahmad et al. (2018) used an ARDL model to examine the effects of tax revenue 

on economic growth in Pakistan between 1974 and 2010. The findings of the ARDL 

model indicated that, economic growth is negatively influenced by tax revenue. 

Specifically, they found that an increase of 1% in total tax revenue reduces economic 

growth by 1.25%. However, the study used ARDL model which only examines short-run 
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and long-run effects but does not introduce non-linear adjustments into the analysis 

process as in the NARDL modelling. 

On the contrary, Ali et al. (2018) used secondary data between 1980 and 2007 to examine 

the effects of tax revenue on Kenya’s economic growth. The findings of the Ordinary 

Least Squares (OLS) model indicated a positive relationship between income generation 

and economic growth. The analysis excluded other variables including, government 

spending and public debt and their effects on output and inflation. Secondly, the study 

employed OLS models that does not capture the non-linear relationships between 

variables and susceptible to over-fitting leading to inaccurate results. Similarly, Oboh et 

al. (2018) investigated tax revenue and economic growth in five selected Communities of 

West African States using data from 2000-2015. From the Seemingly Unrelated 

Regression Estimate (SURE) analysis technique that was employed by the study, the 

results pointed to a positive relationship between tax revenue and economic growth in the 

selected communities. 

Atan and Effiong (2021) examined the effects of fiscal policy on inflation in Nigeria, 

focusing on the critical limit hypothesis. The findings revealed that, increases in 

government expenditure were not inflationary but insignificant. Consequently, they 

suggest increasing government expenditure as the critical limit has not been reached. In 

contrast, Udoh and Kokoette (2023) established that increases in recurrent expenditure 

positively influences inflation, whereas increases in government’s capital investment 

leads to a reduction in inflation. The study investigated fiscal policy and inflation in 

Nigeria from 1986 to 2021, employing the ARDL methodology. Their results also 

revealed that, increases in tax revenue leads to long-run reduction in inflation, whereas 

tax revenue reductions result in long-run increases in inflation. The study recommended 

implementing a carefully planned fiscal strategy to effectively manage inflationary 

pressures in Nigeria. 

Obaretin and Akhor (2019) examined the role of taxation as a tool for addressing the 

challenges of inflation in Nigeria for a period of over a twenty-year span (1994–2014). 

The analysis was conducted using the Error Correction Model (ECM). The study found 

that all examined tax variables company income tax, value-added tax, and customs and 
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excise duties had a positive but statistically insignificant relationship with inflation. Based 

on these findings, the study recommended that the government and policymakers develop 

a more proactive tax policy to address inflation. Additionally, the study suggested on 

reviewing periods of low inflation in Nigeria to assess whether indirect taxes contributed 

to the decline and, if so, to consider implementing similar tax strategies in the future. 

Tsaurai (2021) examined the effects of tax revenue on economic growth in emerging 

market economies for the years 2008 to 2018. The study utilized the Generalized Method 

of Moments (GMM) and Random effects analysis techniques. The findings from the 

GMM regression model indicated a significant relationship between tax revenue and 

economic growth. As such, the study recommended that governments should ensure a 

careful tax revenue generating policies to enjoy sustainable long-term economic growth. 

A similar study was conducted by Alinaghi and Reed (2021) on the effects of tax revenue 

on economic growth in OECD countries and found that positive changes in tax revenue 

increases the annual GDP growth of these countries. 

Attah et al. (2022) investigated the impact of tax revenue on economic growth in the Sub-

Saharan Africa (SSA) region. Based on the Fixed Effect Model and data for twelve 

regional countries between 2005- and 2020, the study concluded that taxes negatively 

affect economic growth of the SSA countries. To reduce the deadweight loss brought 

about by increase in taxation, the study recommended the governments of SSA countries 

to implement tax cuts. Nguyen and Darsono (2022) carried out a study in Southeast Asian 

countries on the effects of investment and tax revenue on economic growth from 2000-

2020 and presented comparable findings. Using both the random and fixed effect 

estimation techniques, the study findings indicated negative effects of tax revenue on 

economic growth. As such, the study suggested that government actions such as taxation 

are crucial in controlling economic growth of a country. 

2.3.2 Government Spending, Inflation and Output Growth Rate 

Surjaningsih et al. (2012) investigated inflation and output growth in Indonesia between 

1990 and 2009. From the vector error correction model (VECM) estimation technique, the 

study found that government spending could be an effective means of stimulating 

economic growth during recessions, while also helping to reduce inflation. However, the 
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VECM technique that was used can suffer from multi-colinearity, and does not capture 

the effects that are as a result of the presence of endogenous variables, this model can also 

be sensitive to outliers. 

Olayungbo (2013) examined the asymmetric effects of government spending on inflation 

in Nigeria from 1970 to 2010. According to the findings, Nigeria's inflationary pressure 

depends on the state, meaning that low government spending leads to high inflation. 

However, the analysis did not capture other aspects of fiscal policy, such as borrowing 

and taxation. Secondly, Vector Autoregressive (VAR) models can be challenging to 

interpret, not suitable for causal inference and does not account for non-linear relationship 

among the study variables.  

Ezirim et al. (2008) examined the relationship between the growth rate of public spending 

and the inflation rate for the United States of America (USA) from 1970 to 2002 using the 

Granger-causality approach and co-integration. They study discovered a positive 

correlation between the two factors. There was also a bi-causal relationship between 

inflation and the growth of public spending. In the United States of America, decisions 

about public spending are heavily influenced by inflation. It was observed that rising 

public spending increases the nation's inflationary pressures, whereas falling public 

spending tends to lower inflation. 

Castro and Cos (2008) assessed the effect of fiscal policy shocks in Spain since the mid-

90s using a Vector Autoregression (VAR) framework. The results indicated that 

expansionary government spending boosts output in the short term but leads to higher 

inflation, larger budget deficits, and a decline in output over the medium to long term. On 

the other hand, tax increases are shown to reduce economic activity in the medium term, 

while improvements in the public budget balance are short-lived.  

Magazzino (2011) examined the nexus between government expenditure and inflation for 

Mediterranean countries for the period between 1970 and 2009. The study identified a 

long-term relationship between the proportion of public expenditure and inflation in 

Cyprus, France, Greece, and Portugal. The Granger causality test results also revealed 

short-term evidence of a one-way causal link from inflation to public spending in Cyprus, 
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France, and Spain, while a two-way causal relationship is observed in Italy, Malta, and 

Portugal. On the other hand, Oyerinde (2019) assessed a nexus between government 

expenditure and inflation in Nigeria using secondary data covering the period from 1980 

to 2017. The study used Johansen Cointegration and the vector error correction model 

(VECM). The findings revealed not only a bidirectional relationship among the variables 

but also a strong connection between government expenditure and the inflation rate, with 

significant effects persisting from the short-run into the long-run.  

Ugwuanyi and Ugwunta (2017) examined the effect of fiscal policy variables on economic 

growth in some selected sub-Sahara Africa Countries. Their study found that government 

expenditure and taxes have significant positive effect on economic growth on sub-Saharan 

African countries. As such, the study concluded that fiscal policy variables have linear 

and symmetric effects on economic growth in the region. In a related study, Bello et al. 

(2019) examined the impact of fiscal policy variables on economic performance in Nigeria 

using time series data from 1981 to 2016. From the results they reported that while 

government expenditure had a significant positive effect on economic growth, 

government revenue had an insignificant positive effect on growth.  

Nguyen (2019) examined the relationship between government spending and inflation 

using data from Vietnam, Indonesia, and India. The study's conclusions showed that 

public spending had a statistically significant long-term effect on inflation in all three 

nations. The findings also indicated that although government spending in Indonesia has 

a short-term negative impact on inflation, in India there is a short-term positive impact on 

inflation, and in Vietnam the opposite is true, with public spending having a short-term 

negative impact on inflation. 

Egbulonu and Amadi (2016) examined the effects of fiscal policy on inflation in Nigeria, 

utilizing time series data on government expenditure, tax revenue, government debt stock, 

and inflation for the period 1970 to 2013. The Johansen co-integration test was used to 

determine the presence of a long-run relationship among the variables, while the Error 

Correction Model (ECM) assessed the speed at which short-run deviations adjust to long-

run equilibrium. The results revealed a positive but statistically insignificant relationship 

between both government expenditure and tax revenue with inflation. However, 
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government debt stock was found to have a positive and statistically significant impact on 

inflation. Based on these findings, the study recommended that the government should 

reduce both domestic and external borrowing, enhance its tax administration to minimize 

tax evasion and avoidance, and adopt an appropriate mix of fiscal and monetary policies 

to manage inflation effectively. 

Otto and Ukpere (2015) conducted a study on fiscal policy and inflation in Nigeria over a 

32-year period. Based on their analysis using ordinary least squares regression, they 

observed that while fiscal policy does affect inflation, the effect is statistically 

insignificant, as such, advocated for increased government spending. Similarly, Samson 

et al. (2023) analyzed the relationship between fiscal policy and inflation in Nigeria using 

data from 1981 to 2021. To assess the properties of the data, the study employed the 

Augmented Dickey-Fuller (ADF) unit root test and the Johansen co-integration test to 

determine the presence of long-term equilibrium relationships among variables. 

Subsequently, the data were evaluated using Ordinary Least Squares (OLS) and a 

Parsimonious Error Correction Model. The findings indicated that both government 

expenditure and revenue had a positive association with inflation, although the impact of 

government revenue was not statistically significant. Based on these outcomes, the study 

recommended that fiscal policy at all levels of government should be applied with caution 

to prevent inflationary pressures and their potential adverse effects on citizens' well-being.  

Kunwar (2019) studied government spending and output growth in Nepal between 1975 

and 2018. The findings of an ARDL model reveal that, government expenditure has 

positive effects on output growth. The same results were also reported by  Shevchuk and 

Kopych (2018), Deskar-Skrbic and Simovic (2017),  Franta (2012). Similarly, Ocran 

(2011) investigated the effects of fiscal policy on South Africa’s economy and found that 

tax revenues and government expenditure had positive effects on economic growth, 

whereas budget deficit had insignificant effects. However, Saez et al. (2017) and Barlas 

(2020) analyzed the effects of government spending on economic performance of the 

European Union countries and Afghanistan respectively. Both studies found that the 

economies of these countries are negatively influenced by government spending.   
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Yusuf and Mohd (2021) analyzed the non-linear effects of fiscal policy on Nigeria’s 

economic from 1980 to 2018. According to the NARDL regression, changes in recurrent 

expenditure had asymmetrical effects on economic growth. However, the study could be 

further enhanced by analyzing aggregate government expenditure and incorporating other 

variables, including tax revenue and public debt, to understand how fiscal policy affect 

economic performance. Asma and Abdelkader (2021) studied fiscal policy in Algeria from 

1980-2018 using the autoregressive distribute lad (ARDL) modelling. From an ARDL 

regression model, the study found positive effects of government spending on economic 

growth in Algeria. Therefore, the study recommended that the government should ensure 

policy consistency and policy reversals are properly checked.  

Asteriou et al. (2021) conducted a similar study and found that, a 1% positive change in 

the spending leads to 0.125% decrease in economic growth. Furthermore, an increase in 

public debt by 1% reduces economic growth by 0.091 to 0.132% in the long-run. A 

multiple country analysis can give a better overall picture of the global economic trends, 

however, it is difficult to draw definitive conclusions due to different economic 

development level. The study further employed ARDL model that does not account for 

non-linear relationships between the study variables.    

Ferrara et al. (2021) utilized the US data and SVAR modeling to study the effects of fiscal 

policy on real exchange rates and inflation. Their findings indicated that an increase in 

government expenditure causes inflationary effects. Similarly, Zang (2022) investigated 

the dynamics of global inflation in response to China's government spending and found 

that significant increases in government spending increases consumer prices. However, 

Jørgensen and Ravn (2022) conducted a study on the US economy focusing on the 

inflationary response to government spending shocks using SVAR modeling and their 

findings revealed that prices do not rise following positive government spending shocks, 

instead the response is negative. 

Poku et al. (2022) investigated the effects of government expenditure on economic growth 

in Ghana between 1970 and 2016. From the study findings, government expenditure had 

a positive influence on economic growth. similarly, Tendegu et al. (2022) found that, 

fiscal policy instruments positively influence economic growth. The study recommended 
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the government allocate more finances to the productive sectors so as to boost economic 

growth. On the contrary, Asandului et al. (2021) investigated the asymmetric impacts of 

fiscal policy on economic activity and inflation in 12 European post-communist nations. 

From the Pooled Mean Group estimation, fiscal policy tool displayed negative effect on 

both inflation and GDP in the long-run. However, the short-run effects were not 

statistically significant. Furthermore, the NARDL estimation indicated that fiscal policy 

influenced inflation. Their key conclusion is that the sampled EU nations experience 

inflationary expansion due to combined influence of fiscal policy.  

2.3.3 Public Debt, Inflation and Output Growth Rate  

Using annual data from 1978 to 2005 across 19 OECD countries, Minea and Villieu 

(2008) observed that the relationship between budget deficits and economic growth is 

non-linear. Their findings indicate that budget deficits can positively influence economic 

growth when public debt levels are low. However, when public debt is high, the effect 

turns negative. The model identified a public debt threshold of approximately 90%, 

beyond which the relationship between deficits and growth changes direction. In essence, 

a high debt burden reduces the positive impact of budget deficits on growth and eventually 

its impact becomes negative when this debt is very high. 

Reinhart and Rogoff (2010) studied the relationship between public debt, economic 

growth, and inflation in 44 countries, revealing distinct outcomes for advanced economies 

and emerging markets.  The study results showed that emerging markets tend to face a 

more pronounced rise in inflation as debt levels increase that advanced economies. The 

study also  discovered a non-linear relationship between the economic growth and public 

deb. Similarly, Kumar and Woo (2010) investigated the relationship between public debt 

and economic growth across advanced and emerging economies. Their findings indicated 

a nonlinear association, where the negative effects of debt on growth become more 

pronounced at higher debt levels. Specifically, they found that when public debt exceeds 

90% of a country’s GDP, each additional 1% increase in the debt ratio leads to a reduction 

in economic growth by approximately 0.02 percentage points. This suggests that excessive 

debt burdens can hinder long-term growth prospects. 
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In a related study, Eberhardt and Presbitero (2014) examined the long-run relationship 

between public debt and economic growth across a broad set of countries, using dynamic 

time series techniques and static non-linear model. Their analysis indicated that the debt-

growth relationship varies across nations and showed some evidence of a nonlinear pattern 

over the long term. However, they found no consistent debt threshold that applies 

universally over time. The study suggested that the widely debated 90% debt limit may 

stem from flawed empirical design or a misinterpretation of the evidence. 

Baum and Rother (2012) conducted a study in 12 countries for the period between 1990 

to 2010. The study found out that the debt’s impact on the GDP growth is positive and 

significant. However, this impact will drop up 0 when the debt’s rate surpasses 67%. 

According to them, whenever this rate exceeds 95% of the GDP, the debt’s rate would 

definitely have a negative impact on the economic growth. 

Mba et al. (2013) analyzed the effect of domestic debt on economic growth in Nigeria. To 

empirically determine the relationship between domestic debt and some macroeconomic 

variables, they employed the error correction model. Evidence from error correction 

model showed that domestic debt has a direct relationship with GDP and that debt 

servicing has inverse relationship with GDP. As such, the study recommended that 

domestic debt should be invested in productive sector of the economy more specifically 

in the real sector. 

Bildirici and Ersin (2007) suggested that inflationary process is unavoidable through the 

wealth effect with increases in domestic debt and decreasing maturity rates. They argue 

for emerging countries that inflation spirals experienced by most of these countries could 

be explained by the cost of domestic debt. Countries experiencing inflationary periods 

follow interest rate policies resulting from tight monetary policies. This process further 

increases interest payments and amplifies domestic debt stock. They further argue that a 

country may eventually secure debts at higher cost and low maturity and further 

contributing to inflationary pressure. 

Similarly, Ahmad et al. (2012) examined the influence of domestic public debt on inflation 

in Pakistan over the period 1972 to 2009 and identified inflation as a significant challenge 
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for many nations. From their study findings, they revealed that both the size of domestic 

debt and the associated debt servicing contribute to rising price levels. They also noted 

that floating debt primarily treasury bills constitutes the largest share of domestic debt and 

carries high interest rates. According to results, while this may enhance institutional and 

household efficiency, it also boosts aggregate demand, thereby exerting upward pressure 

on prices. They argued that servicing domestic debt is a key driver of Pakistan's budget 

deficit, which in turn fuels inflation. 

On the other hand, Karakaplan (2009) analyzed the effects of external public debt on 

inflation in 121 countries that included developed, emerging market and developing 

countries for the period from 1960 to 2004.  Results from the study supported the 

hypothesis that external debt is less inflationary in economies with well-developed 

financial markets. The study further suggested that the relationships are heterogeneous 

across countries. 

Nguyen (2015) assessed public debt and inflation using data from 1990 to 2014 in 60 

developing countries. To investigate this relationship, the study employed the GMM 

model and found that public debt significantly influenced inflation process in the direction 

it was directed, whereas inflation greatly impacted public debt in the opposite direction. 

However, the study used GMM which requires the researcher to specify moment 

conditions. Selecting appropriate moment conditions can be challenging, and incorrect 

specification may lead to biased results and hence incorrect conclusions. Similarly, 

Romero and Marin (2017) examined public debt, inflation and output growth in 52 

economies with data from 1961 to 2015. From a vector autoregressive model, for countries 

with significant levels of public debt, further debt increases have been associated with 

higher inflation. The findings suggested that, while not statistically significant for 

developed nations, rising debt strongly correlated with high inflation in emerging 

countries. 

In a related study, Afonso and Ibraimo (2018), examined the effects of public debt in 

Mozambique using a vector autoregressive (VAR) model. The study found that there is a 

positive association between public debt and inflation in Mozambique, indicating that 

higher public debt levels tend to drive up inflation.   
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Olaoye et al. (2022) analyzed how public debt influences macroeconomic indicators like 

inflation and exchange rates across 25 Sub-Saharan Africa economies using a panel 

threshold model. Their findings indicate that public debt significantly increases the 

inflation rate. The study suggested that, governments in SSA, should adhere to a debt limit 

set at 60.59% of GDP. However, selecting the appropriate threshold can be challenging, 

and inappropriate thresholds may lead to biased estimates and incorrect inferences. 

Aimola and Odhiambo (2021) found similar results in relation to the effect of public debt 

on inflation in Ghana the period 1983 to 2018.  

Yusuf and Mohd (2021) investigated the effect of government debt on economic growth 

in Nigeria using data from 1980 to 2018 and Autoregressive Distributed Lag method. The 

results showed that external debt is an impediment to long-term growth while in the short-

term it is growth-enhancing. In addition, domestic debt had positive impact on long-term 

growth while its short-term effect is negative. In the long term and short term, debt service 

payments led to growth retardation confirming debt overhang effect.   

Adedeji et al. (2024) investigated how public debt influences the relationship between 

taxation and economic growth in sub-Saharan African countries. Drawing on an extended 

endogenous growth framework, the study utilized a dynamic fixed-effects model to assess 

both linear and nonlinear dynamics. In the overall sample, the linear analysis reveals that 

tax indicators positively affect economic growth, irrespective of whether public debt is 

considered. Conversely, the nonlinear approach reveals a negative relationship between 

public debt and growth. 

Using NARDL model, Sriyana and Ge (2019) examined how Indonesian fiscal policy 

affected inflation. From their results, inflation responds to fiscal variables asymmetrically 

both in the long-run and short-run. Similar findings emphasizing the presence of 

asymmetric impacts have been reported in a number of studies on inflation in different 

countries, including India and Iran. (Ajaz et al., 2016; Falahi & Hajamini, 2017). In a 

related study, Aimola and Odhiambo (2022) used the NARDL model to determine 

whether the effects of public debt in Ghana were symmetric or asymmetric from 1978 to 

2019. The NARDL regression model results revealed that increases in public debt 

corresponded to inflationary increases, thereby establishing asymmetric dynamics. These 
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study findings highlight the importance of governments to approach increases in public 

debt with caution to control inflation rates. 

Lopes da Veiga et al. (2016) found that the extent of indebtedness influences inflation. 

Increased public debt were indicative of rising inflation rates. While a multiple-country 

analysis can give a better overall picture of the global economic trends, drawing definitive 

conclusions is challenging due to varying levels of economic development. On the 

contrary, Essien et al. (2016) examined how public sector borrowing in Nigeria from 1970 

to 2014 affected output, interest rates, and prices using VAR framework estimating 

technique. The study concluded that the amount of debt, both domestic and foreign, had 

no impact on the overall level of prices. 

Asma and Abdelkader (2021) analyzed fiscal policy and economic performance in Algeria 

from 1980 to 2018. The results showed that public debt reduces economic growth. As a 

study recommendation, the government ensure policy consistency and policy reversals are 

properly checked for their effects on the economy. Yoong et al. (2020) examined how 

public debt influences economic growth in Malaysia from 1970 to 2015. From the 

findings, long-run government expenditure influences GDP. The government should 

minimize costs while still making sure that there is still enough money to pay for services 

and promote economic growth.  

Asteriou et al. (2021) conducted a similar study and found that, a 1% positive change in 

the spending leads to 0.125% decrease in economic growth. Furthermore, an increase in 

public debt by 1% reduces economic growth by 0.091 to 0.132% in the long-run. A 

multiple country analysis can give a better overall picture of the global economic trends, 

however, it is difficult to draw definitive conclusions due to different economic 

development level. The study further employed ARDL model that does not account for 

non-linear relationships between the study variables.  

On the contrary, Pegkas (2020) analyzed how public debt affects economic growth from 

the year 1995 to 2016 using AMECO data. Using a fully modified least squares approach, 

the study found that public debt reduces growth in the long-run. AMECO data is limited 

to macroeconomic indicators and does not cover all countries. Modified least squares 
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models are not as robust as non-linear models when dealing with outliers. Non-linear 

models could be used to identify and remove outliers or adjust the model to account for 

them. Modified least squares models are more prone to over-fitting, which can lead to 

inaccurate predictions.  

2.4 Summary of the Literature Review   

Theories on economic growth and inflation provide understanding into how fiscal policies 

can contribute to growth and control inflation. Classical economists proposed that the 

economy is best when left on self-correcting mode as they believed that, supply of goods 

and service creates its own demand and that the government should avoid intervening in 

economic decisions to avoid crowding out private investments. Keynesian theory 

advocates for government intervention to influence aggregate demand in the economy 

through the use of fiscal policy, while endogenous growth is based on the idea that fiscal 

policy influences economic performance through tax cuts, government spending and 

budget deficits by increasing investment in physical capital, human capital and 

technological progress. Rising inflation rates could result from improper execution of 

economic policies, which can serve as a significant factor in generating inflationary 

pressures within an economy.  

The New Keynesian Economics provide the consistency between the micro and macro-

analysis. It aims to explain the short-run economic fluctuations focusing on how prices 

and wages adjust and why markets do not always clear efficiently. The New Keynesian 

model sees the economy as returning to full employment once prices can reset so that 

fiscal policy is only temporarily effective and only if it is conditioned on unexpected 

demand shocks. Keynes’ theory of demand-pull implies that, inflation results from 

government spending increases or tax reductions. However, if these policies increases 

aggregate demand in an economy, they can have a demand-pull effect on inflation. 

Consequently, prices rise as consumers compete for limited goods and services, resulting 

in inflationary pressures. 

Empirical literature on asymmetric effects of fiscal policy on inflation and output growth 

is still limited in the developing country context as most studies have not accounted for 

non-linear adjustments in the study variables. Studies on asymmetric effects of fiscal 
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policy on macroeconomic variables is still limited in developing nations like Kenya. 

Despite applying various methodologies, these models have not been entirely effective in 

precisely evaluating the effects. Thus, the study used the non-linear autoregressive 

distributed lag (NARDL) modelling to fill this gap and accurately assess the impact of 

fiscal policy. The NARDL model takes into account the asymmetries of fiscal policy due 

to its approach to error correction and cointegration. Such an analysis will help uncover 

underlying non-linear adjustments in the study variables. 
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CHAPTER THREE 

METHODOLOGY 

3.1 Introduction 

This chapter discusses research design, theoretical framework, empirical model, data 

collection and analysis techniques and, operationalization and measurement of study 

variable.  

3.2 Research Design 

The study employed a causal research design to establish cause-and-effect relationship. 

The causal research design helps to determine the relationship between the dependent and 

the independent variables. Thus allowing the study to draw conclusions regarding the 

nature of the relationship. 

3.3 Theoretical Framework 

The study estimated two models, the first model analyzed the asymmetric effects of fiscal 

policy variables on inflation. In this regard, the study adopted the New Keynesian theory 

by Roberts (1995), which posits that, inflation depends on expected inflation in the next 

period and the output gap. Therefore, modifying equation 2.1, the New Keynesian model 

is represented as; 

INFt= β𝐸𝑡[INFt+1]+ α Yt                                                                             (3.1) 

Where INFt is the inflation rate at time t, β𝐸𝑡[INFt+1] is the expected inflation in the next 

period. Yt is the output gap which is the measure of economic growth based on the 

Hodrick-Prescott filtered real GDP, while α is the coefficient of the output gap. The 

proponents of this theory also argue that, fiscal policy influences aggregate demand which 

in turn affects inflation (Gali, 2015).  

The second model adopted the fiscal policy framework proposed by Musgrave (1959) in 

his theory, which suggests that, changes in fiscal policies can have a direct influence on 

output growth. This includes changes in taxes, government expenditure and public debt 

(Tendengu et al., 2022), which is represented as follows;   
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Yi = f (X1, X2, X3,………Xj)                                                                           (3.2) 

Where Yi represents output growth, X1,X2,X3,…..Xj are the policy instruments (tax 

revenue, government spending and public debt). 

3.4 Empirical Model 

By incorporating government expenditure, tax revenue and public debt into equation 3.1, 

this study can explore how fiscal policy decisions, government interventions and inflation 

dynamics interact within the New Keynesian paradigm. Therefore, equation 3.1 was 

augmented to produce a model of inflation that features fiscal policy variables as follows; 

INFt= β𝐸𝑡[INFt+1]+ α1 GS
t
+α2 TR

t
 + α3PDt+ α4 Y

t
 +  μ

t
                               (3.3) 

Stock and Watso (2007) show that in empirical models, previous period’s inflation can be 

used to proxy expected inflation. As such, lagged inflation is added to the right hand side 

of equation 3.3 to have; 

INFt= INFt-1 + α1 GS
t
+α2 TR

t
 + α3PDt+ α4 Y

t
 +  μ

t
                                        (3.4) 

Where α1, α2, , α3  and α4 are the coefficients of government spending, tax revenue, public 

debt and output gap respectively, μt is the error term. INFt represents the inflation rate at 

time t. INFt-1 is the lagged inflation, TRt, GSt, and PDt are tax revenue, government 

spending and public debt at time t. The study also introduced real interest rate (IRATE) 

into the model. An increase in interest rates reduces the demand for cash balances, as 

economic agents prefer to invest in high yielding assets. This shift decreases the amount 

of money held, effectively reducing money supply which can lead to lower inflation. 

However, when interest rates reduce, money held for speculative purposes increases, and 

thus increases money supply which could cause a rise in the level of prices. (Belongia & 

Ireland, 2015).  

INFt  = α0 + INFt-1 + α1 GS
t

+ α2 TR
t
 +  α3PDt + α4 Y

t
 + α5IRATEt + μ

t
             (3.5)                             

Concerning the second model, the study followed M’Amanja and Morrissey (2015), and 

basing on equation 3.2, presents the relationship between output growth and the regressors 

as follows;  
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GDPt = (TRt + GSt + PDt )                                                                            (3.6) 

Where TRt is tax revenue, GSt is the government spending and PDt is the public debt, 

GDPt is the real gross domestic product at time t. The study further introduced money 

supply to account for the influence of monetary policy and trade openness. Equation 3.6 

is therefore modified to: 

RGDPt  = β
0
 + β

1
 TR

t
+ β

2
 GS

t
 +  β

3
PDt + β

4
 MS

t
 + β

5
TDOt + µ

t
                (3.7) 

Following Yusuf and Mohd (2023), the study further introduced logarithmic 

transformation to the models since the study focused on growth changes in variables. 

Logarithmic transformation is helpful in dealing with skeweness as it transforms skewed 

data into a more symmetrical form, which makes it easy to identify patterns and trends in 

the study variables. It also helps to solve post diagnostic problems like heteroscedasticity, 

by stabilizing the variance of the residual disturbances (Ogun, 2021). Introducing natural 

logs on both sides of equations 3.5 and 3.7, transforms it into log-log models as follows; 

LnINFt  = α0 + LnINFt-1 +α1LnTRt + α2LnGSt+ α3LnPDt + α4LnYt+α5LnIRATEt +μ
t
  

                                                                                                                                  (3.8)         

LnRGDPt  = β
0
 + β

1
LnTRt + β

2
LnGSt+ β

3
LnPDt + β

4
 LnMS

t
 + β

5
LnTDOt + µt   

                                                                                                                                   (3.9)                        

Where, LnINFt-1 is the lagged inflation in logarithmic form while LnINFt, LnRGDPt, 

LnGSt, LnTRt, LnPDt, LnYt
1,  LnMSt, LnIRATEt and  LnTDOt, are logarithmic 

transformation of inflation, output growth, tax revenue, government spending, public debt, 

money supply, interest rate and the degree of trade openness at time t respectively. α0 , β
0
 

are constants, α’s and β’s are the parameters to be estimated, whereas  μ
t
 is the error term. 

To capture both short-run and long-run effects of the regressors, equations 3.8 and 3.9 

were rewritten in their error correction forms by formulating ARDL (p, q) models with 

                                                            
1 Given some values of the output gap are negative, a constant of 1 was added across to make all the 

values positive in order to introduce natural logarithms 
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‘p’ and ‘q’ representing lags of the dependent and independent variables, respectively 

(Bahmani-Oskooee & Arize, 2020);  

∆LnINFt = α1 + ∑ α2i
p

i=1 ∆LnINFt-i + ∑ α3i
q1

i=0 ∆LnTRt-i + ∑ α4i
q2

i=0  ∆LnGSt-i + ∑ α5i
q3

i=0  

∆LnPDt-i +  + ∑ α6i ∆LnYt-i
q4

i=0  + ∑ α7i ∆LnIRATEt-i
q5

i=0  + φ
1
LnTRt-1 + φ

2
LnGSt-1 + 

φ
3
LnPDt-1  +  φ

4
LnYt-1 + φ

5
LnIRATEt-1+ μ

t
                                                 (3.10)     

∆LnRGDPt = β
1
+ ∑ β

2i

p

i=1  ∆LnGDPt-i + ∑ β
3i

q1

i=0  ∆LnTRt-i + ∑ β
4i

q2

i=0  ∆LnGSt-i + ∑ β
5i

q3

i=0  

∆LnPDt-i + ∑ β
6i

 ∆LnMSt-i
q4

i=0  + ∑ β
7i

 ∆LnTDOt-i
q5

i=0   + ρ
1
LnTRt-1+ ρ

2
LnGSt-1  + 

ρ
3
LnPDt-1 +ρ

4
LnMSt-1 + ρ

5
LnTDOt-1 +εt                                                    (3.11) 

Where α’s and β’s represents the short-run parameters, while φ’s and ρ’s are the long-run 

coefficients respectively. In equation 3.10 and 3.11, it is assumed that changes in fiscal 

policy exhibit symmetric effects on inflation and output growth. however, when the effects 

of increased fiscal policy variables differ from those of decreased fiscal policy variables, 

it introduces the possibility of asymmetry. Therefore, the study employs the NARDL 

model by Shin et al. (2014), which is an extension of the ARDL model proposed by 

(Pesaran et al., 2001). The NARDL takes into account the non-linear adjustments into the 

effect of fiscal policy on inflation and output growth in both the short-run and long-run  

(Alsamara et al., 2017). Following Asandului et al. (2021), the technique decomposes the 

fiscal policy variables only into their negative and positive changes. Following Shin et al. 

(2014) approach, the partial sum approach is conducted as follows;  

POSt=X
t
+= ∑  t

j=1 ∆LnXj
+ = ∑  t

j=1 max (∆ LnXj, 0)                                           (3.12) 

   NEGt=X
t
- = ∑  t

j=1 ∆LnXj
- = ∑  t

j=1 min (∆ LnXj, 0)                                        (3.13) 

Where Xt = (TRt, GSt, PDt). Going back to equations 3.10 and 3.11, the study replaced 

LnGS, LnTR and LnPD with their respective negative and positive changes from equations 

3.12 and 3.13. Therefore, the transformed models are represented as:  

∆LnINFt = α1+ ∑ α2i
p

i=1 ∆LnINFt-i  +∑ α3i
q1

i=0  ∆LnTRt-i
+

 + ∑ α4i
q2

i=0  ∆LnTRt-i
-
 + ∑ α5i

q3

i=0  

∆LnGSt-i
+ + ∑ α6i

q4

i=0 ∆LnGSt-i
-
 + ∑ α7i

q5

i=0  ∆LnPDt-i
+

 + ∑ α8i
q6

i=0 ∆LnPDt-i
-   
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+ ∑ α9i ∆LnYt-i
q7

i=0  + ∑ α10i ∆LnIRATEt-i
q8

i=0 + φ
1
LnINFt-1 +  φ

2
LnTRt-1

+
 + φ

3
LnTRt-1 

- + 

φ
4
LnGSt-1

+
 + φ

5
LnGSt-1

-
 + φ

6
LnPDt-1 

+ + φ
7
LnPDt-1

-
  + φ

8
LnYt-1+ φ

9
LnIRATEt-1+  μ

t
   

                                                                                                                                                                                (3.14)                                           

∆LnRGDPt = β
1
+ ∑ β

2i

p

i=1 ∆LnRGDPt-i + ∑ β
3i

q1

i=0 ∆LnTRt-i
+

 + ∑ β
4i

q2

i=0 ∆LnTRt-i
-
 + 

∑ β
5i

q3

i=0 ∆LnGSt-i
+ + ∑ β

6i

q4

i=0 ∆LnGSt-i
-
 +∑ β

7i

q5

i=0  ∆LnPDt-i
+

 + ∑ β
8i

q6

i=0 ∆LnPDt-i
- + 

∑ β
9i

 ∆LnMSt-i
q7

i=0  + ∑ β
10i

 ∆LnTDOt-i
q8

i=0 + ρ
1
LnRGDPt-1 +  ρ

2
LnTRt-1

+
 + ρ

3
LnTRt-1 

- + 

ρ
4
LnGSt-1

+
 + ρ

5
LnGSt-1

-
 + ρ

6
LnPDt-1 

+ + ρ
7
LnPDt-1

-
 + ρ

8
LnMSt-1+ ρ

9
LnTDOt-1 + εt                                                                                                

                                                                                                                      (3.15) 

Where ∆ is the first difference, LnGS, LnTR, LnPD, LnIRATE, LnY, LnMS and LnTDO 

are the logarithmic transformations of government expenditure, tax revenue, public debt, 

interest rate, output gap, money supply and trade openness respectively. Shin et al. (2014) 

proposed the bounds test for examining the long-run relationship using the F-test and 

comparing the statistic with the upper critical value (I (1)) under the following hypothesis 

set up: 

Ho: ρ
1

= ρ
2
 =ρ

3
 =…………= ρ

7
 =0 against Ha: ρ

1
 ≠ ρ

2
 ≠ ρ

3
 ≠……………… ≠ ρ

7
≠0 

                                                                                                                        (3.16) 

Specifically, a greater statistic indicates the presence of a long-run cointegrating 

relationship, regardless of the integration order. Whereas a lower F-statistic implies no 

evidence of cointegration. However, if the F-statistic lies within the critical bounds, 

cointegration results are considered inconclusive (Bahmani-Oskooee et al., 2021). Given 

the existence of cointegration, the study proceeded to estimate the Wald test to assess the 

statistical difference in how inflation and output growth respond to negative and positive 

changes of fiscal policy variables. 

3.5 Data Sources, Operationalization and Measurement of Study Variables 

Annual time series data for Kenya covering the period between 1991 and 2021, was used 

for the study. The Consumer Price Index (CPI) was used as a measure of inflation (INF), 
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Government spending (GS), public debt (PD) and tax revenue (TR) were measured as 

percentages of GDP. Data on GDP, inflation and government spending were sourced from 

the World Development Indicators database of the World Bank. Data on tax revenue and 

public debt were extracted from Kenya National Bureau of Statistics (KNBS). The 

variables were measured in Millions of Kenyan Shilling and subsequently converted to 

percentage of GDP by dividing their values by the total GDP of the corresponding year. 

Expressing the variables as a percentage of GDP takes into account the changes in the 

performance of the economy (Onofrei et al., 2022). Data on interest rate, money supply 

and trade openness were obtained from the World Development Indicators database of the 

World Bank, while output gap was generated using the Hodrick-Prescott filter using GDP 

data. Table 3.1 presents the study variables and their measurements. 

Table 3.1: Operationalization and Measurement of Study Variables 

Variable Name Type of the 

Variable  

Data Sources Measurement  

Inflation (INF) 

 

 

Dependent 

variable  

 

 

World Development 

Indicators database of the 

World Bank 

Consumer Price 

Index (CPI) 

 

Output growth 

(RGDP) 

Dependent 

variable 

World Development 

Indicators database of the 

World Bank 

Gross Domestic 

Product (GDP) 

 

Government   

Expenditure (GE) 

 

Independent 

variable  

World Development 

Indicators database of the 

World Bank 

Government 

expenditure as a 

percentage of 

GDP 

Tax revenue (TR) Independent 

variable 

Kenya National Bureau of 

Statistics (KNBS). 

Tax revenue as 

a percentage of 

GDP 
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Public Debt (PD) Independent 

variable 

Kenya National Bureau of 

Statistics (KNBS). 

Total public 

debt as  a 

percentage of 

GDP 

Output Gap (Y) Control 

variable 

Generated using the 

Hodrick-Prescott filter 

with GDP data obtained 

from World Development 

Indicators database of the 

World Bank 

Expressed as a 

Percentage of 

Potential Output 

Interest rate 

(IRATE) 

Control 

variable 

World Development 

Indicators database of the 

World Bank 

 

Expressed as a 

percentage 

Money Supply 

(MS) 

 

Trade Openness 

(TDO) 

Control 

variable 

 

Control 

Variable 

World Development 

Indicators database of the 

World Bank 

World Development 

Indicators database of the 

World Bank 

Expressed as a 

percentage of 

GDP 

Expressed as 

the sum of the 

value of exports 

and imports as a 

percentage of 

GDP 

 

3.6 Diagnostic Tests 

3.6.1 Unit Root Test 

Non-linear autoregressive distributed lag (NARDL) model requires variables to be 

integrated of either order 0 or order 1 or a combination of both, but not be integrated of 

an order greater than one. Therefore, the study employed the Zivot and Andrews (1992) 

unit root test, which accounts for a single structural break to examine the order of 

integration of the variables. 
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3.6.2 Lag Length Selection 

In order to determine the best lag length for cointegration, the study employed the Akaike 

Information Criteria (AIC). AIC, specifically, serves as a measure for assessing the 

comparative effectiveness of a predictive method as it brings the balance between the 

quality of fit and the level of complexity. Smaller AIC values signify less loss of 

information and indicates a superior fit (Yusuf & Mohd, 2023). 

3.6.3 Testing for Model Misspecification 

To identify the specification error in the NARDL model, the study used the Ramsey's 

RESET test. If a model is not accurately representing the data, over-fitting or under-fitting 

of the data will lead to poor performance of the model (Lotfi et al., 2022). The null 

hypothesis of the test states that the model is well specified.  

3.6.4 Test for Heteroskedasticity 

The Breusch-Pagan-Godfrey test was used to test the stability in variances of the NARDL 

model residuals, by evaluating the null hypothesis of a constant variance. 

3.6.5 Test for Autocorrelation 

The study used the Breusch-Godfrey test to determine if the residuals of the regression 

model exhibited the problem of autocorrelation. The test’s null hypothesis is a statement 

of no autocorrelation.  

3.6.6 Stability Test  

Brown et al. (1975) developed Cumulative Sum of Recursive Residuals (CUSUM) and 

Cumulative Sum of Squares of Recursive Residuals (CUSUMSQ) tests for stability. The 

study employed these tests to determine the stability of the non-linear autoregressive 

distributed lag (NARDL) modelling estimations. These tests examined cumulative sum of 

the residuals and cumulative sum of the squares of the residuals of the model respectively 

(Ahmed, 2021). The tests test a null hypothesis of a stable model.    

 



  

35 
 

CHAPTER FOUR 

RESEARCH FINDINGS AND DISCUSSIONS 

4.1 Introduction  

This chapter presents the study results, discussions and interpretations. 

4.2 Descriptive Statistics 

Table 4.1 presents the descriptive statistics. It offers information on measures of 

dispersion, spread and adherence to normal distribution and central tendency.  

Table 4.1: Descriptive Statistics 

V
ariab

le 

 M
ean

 

  S
td

.D
ev

. 

 S
k
ew

n
ess 

 K
u
rto

sis 

 Jarq
u
e B

era  

 P
ro

b
ab

ility
 

 O
b
serv

atio
n
s 

INF  11.221

  

9.443   2.088  7.401   47.551   0.000   31 

RGDP 3.694   2.287   -0.051   2.050   1.179   0.555   31

  

TR 19.387   2.899   1.346    4.096   10.919   0.004   31

   

GS 16.58   6.108   0.296   1.319   4.105   0.128   31

   

PD 47.412   11.954   1.037   3.445   5.816   0.055   31

   

IRATE 18.971     6.949    1.0891     3.017     6.128     0.047      31

   

Y 

 

-0.002    1.619 0.642  3.999  3.4199  0.181  31 

MS 

 

37.544 2.7501 -0.155 3.092 0.135 0.935 31 

TDO 51.935 6.990 -0.516 1.929 2.856 0.239 31 

Note: INF, RGDP, TR, PD, GS, IRATE, Y, MS and TDO stands for inflation, real gross 

domestic product, tax revenue, public debt, government expenditure, interest rate, output 

gap, money supply and the degree of trade openness respectively. 

Source: Own computation using data from World Development Indicators database of the 

World Bank and from the Kenya National Bureau of Statistics (KNBS). 
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As highlighted by Yusuf and Mohd (2023), standard deviation indicates the extent to 

which each variable deviates from its mean. Table 4.1 reveal a broad dispersion of the 

data. Specifically, INF, PD, GS and TDO exhibit higher standard deviations of 9.432, 

11.953, 6.108 and 6.990 respectively. According to Tenai, (2020), in order to assess 

asymmetry in the data, skewness values are examined. All the examined variables 

displayed positive skewness except for RGDP, MS and TDO. Both RGDP, GS and TD 

displayed a platykurtic distribution in terms of kurtosis, with kurtosis values less than 3, 

indicating less frequent and less extreme outliers compared to a normal distribution. In 

contrast, INF, TR, PD, Y, IRATE and MS demonstrate a leptokurtic distribution, with 

values greater than 3. The Jarque–Bera statistics takes into account both skewness and 

kurtosis when evaluating how well a sample of data fits the normal distribution (Bastianin, 

2020). As indicated in Table 4.1, RGDP, PD and GS reveal a normal distribution. 

Table 4.2: Descriptive Statistics of Logarithmic Transformations 

V
ariab

le  
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ean

 

  S
td

. D
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. 
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n
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u
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u
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era  
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b
ab
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O
b
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n
s 

LnINF  2.157   0.725   0.056  3.492   0.329   0.848   31 

LnRGDP 0.944   0.059   -1.099   2.847   6.273   0.043   31

  

LnTR 2.955   0.138   1.106   3.339   6.472   0.039   31

   

LnGS 2.742   0.369   0.163   1.290   3.913   0.141   31

   

LnPD 3.831   0.234   0.652   2.411   2.643   0.267  31

   

LnIRATE 2.886     0.331    0.692     2.300     3.107     0.012      31

   

LnY 

 

-0.0024     0.619 0.642  2.999 3.419  0.081   31 

LnMS 

 

3.623 0.074 -0.389 3.357 0.949 0.622 31 

LnTDO 3.941 0.141 -0.658 2.132 3.210 0.201 31 
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Upon transforming the variables into their logarithmic forms, all the variables exhibit a 

low standard deviation less than 1 as shown in Table 4.2, meaning that they are clustered 

closely around the mean. In terms of skewness, all variables are normally skewed except 

for LnRGDP and LnTR, which have the skewness values of -1.376 and 1.106 respectively. 

Regarding kurtosis, only the values for the variables LnPD, LnGS, LnIRATE and LnTDO 

have a kurtosis less than the normal distribution of 3, which according to Ali et al. (2022), 

implies a flattened curve relative to normal distribution. Notably, the logarithmic 

transformation results in inflation becoming normally distributed while tax revenue does 

not exhibit similar improvements in normality. However, according to Rahman and Islam 

(2020), normality of data is not a necessity for applying the NARDL approach utilized in 

the study. 

4.3 Zivot Andrews Unit Root Test  

Zivot and Andrews (1992) developed a unit root that accounts for a structural break, at 

both the intercept and trend. In Table 4.3, 2009, 2004, 2010, 2003, 2008, 2014 and 2005 

represents the structural break points. The results indicate that inflation, output growth, 

tax revenue and output gap are stationary at first difference. On the other hand, 

government spending, public debt, interest rates, money supply and trade openness are 

stationary at levels. 

Table 4.3: Unit Root Results with Structural Breaks 

variable t-statistic  Break year Decision 

INF -11.301*** 2009 I (1) 

RGDP -5.929** 2004 I (1) 

PD -3.639** 2010 I (0) 

TR -5.245*** 2003 I (1) 

GS 

Y 

IRATE 

MS 

TDO 

-2.752*** 

-5.357** 

-5.718*** 

-5.408*** 

-4.999** 

2008 

2003 

2003 

2014 

2005 

I (0) 

I (1) 

I (0) 

I (0) 

I (0) 

Notes: The significance levels **, *** correspond to 5% and 1% respectively. 
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4.4 NARDL Regression Model. 

To determine the most suitable lag lengths for cointegration, the Akaike Information 

Criteria (AIC) was chosen from among the several criteria for the study. The optimal 

choice is shown by the smaller value. Therefore, the study employed a maximum of 2 lags 

as indicated by the smallest value AIC in Table 4.4. 

Table 4.4: Results for Lag Length 

 Lag LogL LR FPE AIC SC HQ 

0 -28.567 NA   5.70e-07  5.881  5.818  5.591 

1  97.052   190.940*  3.38e-09 -5.364  -3.902* -4.958 

2  126.569  33.059   3.10e-09*  -5.725* -3.044  -4.982* 

 * indicates lag order selected by the criterion 

 LR: sequential modified LR test statistic (each test at 5% level) 

 FPE: Final prediction error  

 AIC: Akaike information criterion  

 SC: Schwarz information criterion  

 HQ: Hannan-Quinn information criterion 

Therefore, model 3.14 was structured using a lag structure of (2, 2, 0, 2, 1, 2, 2, 1, 2), 

while model 3.15 which analyzed how fiscal policy affected output growth was structured 

using a lag structure of (1, 2, 2, 2, 2, 1, 2, 0, 2). Both structures were determined to be the 

most effective and efficient choice for this study. 
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Table 4.5: Results of the NARDL Regression Model for Dependent Variable (LnINF) 

Short-run Coefficients  

Variable Coefficient Std. Error t-Statistic 

D(LnINF(-1)) 0.417 0.082 5.109*** 

D(LnGS_POS) 6.384 1.564 4.082*** 

D(LnGS_POS(-1)) -5.099 1.439 -3.544*** 

D(LnGS_NEG) -0.118 2.855 -0.041 

D(LnPD_POS) 1.828 1.623 1.126 

D(LnPD_POS(-1)) 3.158 1.092 2.893** 

D(LnPD_NEG) -3.019 1.114 -2.711** 

D(LnTR_POS) 1.559 3.566 0.437 

D(LnTR_POS(-1)) 3.969 2.247 1.767 

D(LnTR_NEG) 2.189 3.359 0.651 

D(LnIRATE) -0.999 0.508 -1.969* 

D(LnIRATE(-1)) 2.046 0.482 4.242*** 

D(LnY) 0.045 0.024 1.897* 

CointEq(-1) -1.127 0.148 -14.311*** 

Long-run Coefficients 

Variable Coefficient Std. Error t-Statistic 

LnGS_POS 0.526 0.510 1.031 

LnGS_NEG -0.056 1.345 -0.041 

LnPD_POS -0.462 0.353 -1.307 

LnPD_NEG -1.419 0.509 -2.784** 

LnTR_POS 0.134 1.518 0.088 

LnTR_NEG 4.443 0.854 5.201*** 

LnIRATE -1.626 0.243 -6.704*** 

LnY 0.021 0.011 1.965* 

C 7.726 1.052 7.341*** 

 

Note: LnGS, LnTR, LnPD, LnY and LnIRATE are the logarithmic transformations of 

government spending, tax revenue, public debt, output gap and interest rates, respectively. 

The significance levels *, **, *** correspond to 10%, 5%, and 1% respectively. 

 

       
Table 4.5 presents the empirical results of the NARDL regression model. The findings 

indicate that the previous level of inflation has a significant positive effect on the current 

level of inflation, implying inflation persistence. A positive relationship between output 

gap and inflation was also established, implying that a 1% increase in output gap increases 

inflation by 0.05% at the 1% significance level. The interest rate equally has a negative 

effect on inflation, whereby a 1% increase in interest rates cause inflation to fall by 0.99%. 

The findings also show a positive relationship between inflation and government 

spending, whereby a 1% positive change in government spending increases inflation by 
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6.38%. These results align with those of Sriyana and Ge (2019), Ferrara et al. (2021), Zang 

(2022), Jørgensen and Ravn (2022) and Udoh and Kokoette (2023) who found that 

increases in government spending increase the level of inflation. However, the findings 

are contrary to those of Olayungbo (2013) and Atan and Effiong (2021) who found that 

decreases in government spending leads to high inflation. The positive linkage between 

increases in government spending and inflation is in line with the demand-pull inflation 

theory, which posits that expansionary fiscal policy increases aggregate demand which 

eventually leads to rise in price levels.  

The findings also suggest that previous increases in public debt have inflationary effects. 

Notably, for every 1% increase in the previous period’s public debt, current inflation rates 

rise by 3.16%. Decreases in public debt result to increases in inflation rates as well. 

Quantitatively, 1% decrease in public debt increases inflation by 3.02%. However, these 

results are contrary to those of Nguyen (2015), Romero and Marin (2017), Aimola and 

Odhiambo (2021), Aimola and Odhiambo (2022), Olaoye et al. (2022) who found that 

increases in public debt increase the level of inflation.  

In the long-run, decreases in public debt was also found to increase the level of inflation, 

implying that the short-run effects persist into the long-run. The results also indicate that 

1% decrease in tax revenue leads to a reduction in the level of inflation by 4.44%. A 

reduction in taxes decreases production cost which could generally lead to lower prices as 

businesses can offer goods and services at a lower cost reducing the overall level of prices 

in the economy. Just like the short-run findings, interest rate has a long-run negative effect 

on inflation, while the output gap shows a consistent positive relationship with inflation. 

The error correction term points to a long-run equilibrium relationship among the 

variables, as evidenced by the negative and significant coefficient. However, the error 

correction term of -1.13 implies that the correction process is oscillatory in nature and will 

decay and adjust to the equilibrium value in the long-run (Narayan & Smyth, 2006). 
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Table 4.6: Results of the NARDL Regression Model for Dependent Variable (LnRGDP) 

          
Short-run Coefficients 

          
Variable Coefficient Std. Error     t-Statistic 

    
D(LnGS_POS) -0.021 0.071 -0.291 

D(LnGS_POS(-1)) 0.047 0.034 1.395 

D(LnGS_NEG) 0.277 0.125    2.213* 

D(LnGS_NEG(-1)) 0.335 0.169  1.989 

D(LnPD_POS) -0.147 0.054      -2.706** 

D(LnPD_POS(-1)) -0.228 0.082      -2.793** 

D(LnPD_NEG) -0.019 0.078 -0.248 

D(LnPD_NEG(-1)) 0.237 0.097    2.453* 

D(LnTR_POS) -0.024 0.111   -0.218 

D(LnTR_NEG) -0.173 0.067      -2.566** 

D(LnTR_NEG(-1)) -0.235 0.045        -5.175*** 

D(LnTDO) 1.957 0.584      3.350** 

D(LnMS) -0.021 0.031   -0.687 

D(LnMS(-1)) -0.142 0.036       -3.924** 

CointEq(-1) -1.429 0.175         -8.179*** 

     
  

Long Run Coefficients 

 

     
     

Variable Coefficient Std. Error                  t-Statistic 

    
    

LnGS_POS 0.090 0.041    2.413* 

LnGS_NEG 0.203 0.100                   2.019* 

LnPD_POS 0.056 0.034 1.627 

LnPD_NEG -0.073 0.050 -1.452 

LnTR_POS -0.297 0.111      -2.678** 

LnTR_NEG 0.158 0.092  1.712 

LnTDO 1.369 0.499       2.741** 

LnMS 0.182 0.048                   3.794** 

C -0.248 0.122     -2.031* 

     
Note: LnGS, LnTR, LnPD, LnTDO and LnMS are the logarithmic transformations of 

government spending, tax revenue, public debt, trade openness and money supply, 

respectively. The significance levels *, **, *** correspond to 10%, 5%, and 1% 

respectively. 

 

The short-run findings in Table 4.6 indicate the presence a negative relationship between 

the previous level of money supply and current output growth, implying that a 1% increase 

in money supply reduces the current output level by 0.14% at the 5% significance level. 
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The findings also reveal a negative relationship between output growth and increases in 

public debt, whereby a 1% positive change in public debt reduces output by 0.15% at 5% 

level of significance. This aligns with the results of Pegkas (2020), Yoong et al. (2020), 

Asma and Abdelkader (2021) and Asteriou et al. (2021). The result infers that increase in 

public debt could be used to fund non-productive projects or projects of less value to the 

economy. Alternatively, it could be attributed to crowding out productive investments. 

Similarly, the previous levels of increases in public debt reduce the current level of output 

growth. On the other hand, a positive relationship between trade openness and output 

growth is also established whereby a 1% increase in trade openness cause output to rise 

by 1.96%. 

The results also indicate that a 1% negative change in tax revenue lead to 0.17% rise in 

output growth which is in support of the findings of studies such as Ocran (2011); Ali et 

al. (2018); (Adegboyo et al., 2021); Wisdom (2014); Obo et al. (2018); Tsaurai (2021) 

and Alinaghi and Reed (2021). Decreases in tax revenue can lead to increases in the 

disposable income of consumers which could in turn increase the level of aggregate 

demand and subsequently reduce the output level. The previous level of decreases in tax 

revenue was also found to increase the level of output. However, positive changes in tax 

revenue had no significant effect on output growth. The results from the NARDL model 

also revealed that decreases in government spending reduce output growth in the short-

run. A 1% decrease in government spending causes a 0.28% decline in economic growth. 

Decreases in government spending leads to a reduction in aggregate demand which could 

in turn reduce the level of output. 

In the long-run, the results indicate a positive relationship between trade openness and 

output growth, implying that a 1% increase in trade openness increases output growth by 

1.37% at the 5% significance level. A positive relationship between money supply and 

output growth was also established, whereby a 1% increase in money supply cause output 

to rise by 0.18%.  The effect of public debt on output growth was insignificant in the long-

run. Increases in government spending was also found to increase the level of output 

growth, whereby, a 1% increase in government spending cause output to increase by 

0.10%. These results align with those of  Ocran (2011), Franta (2012), Deskar-Skrbic and 
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Simovic (2017) (Shevchuk and Kopych (2018), Kunwar (2019), Asma and Abdelkader 

(2021) and Poku et al. (2022) who found that increases in government spending increase 

economic growth. However, the results contradict that of Alesina and Ardagna (2010), 

Saez (2017), Miftahu (2018) and Barlas (2020) who found that the economies of the 

examined countries are negatively influenced by government spending. Decreases in 

government spending was also found to reduce output growth, implying that the short-run 

effects persist into the long-run. The results also indicated that 1% increase in tax revenue 

lead to a reduction in the level of output growth by 0.30%, supporting the findings of 

Furceri and Karra (2009); Ahmad et al. (2018); Attah et al. (2022) and Nguyen and 

Darsono (2022).  

The error correction term points to a long-run equilibrium relationship among the 

variables, as evidenced by the negative and significant coefficient. However, the error 

correction term of -1.43 implies that the correction process is oscillatory in nature and will 

decay and adjust to the equilibrium value in the long-run (Narayan & Smyth, 2006). 

4.5 Cointegration Results 

The bounds test for identifying asymmetrical cointegration is determined based on the 

lags selected by the AIC. This test employed the F-statistic, and according to Table 4.7, 

the F-statistic values are greater than the upper critical value (I (1)) at all significance 

levels. This provides evidence of a cointegrating relationship among the variables.   

Table 4.7: Results of NARDL Bound Test. 

For Dependent Variable LnINF For Dependent Variable LnRGDP 

Test Statistic Value k Test statistic value k 

F-statistic  12.591 8 F- statistics 7.159 6 

Critical Value Bounds Critical Value Bounds  

Significance I0 Bound I1 Bound Significance I0 Bound  I1 Bound 

10% 1.95 3.06 10% 2.12 3.23 

5% 2.22 3.39 5% 2.45 3.61 

2.5% 2.48 2.48 2.5% 2.75 3.99 

1% 2.79 4.1 1% 3.15 4.43 
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On the basis of the cointegration results, the study proceeded to estimate the Wald test to 

examine the statistical differences in the response of inflation to the negative and positive 

changes in fiscal policy variables, in both the long-run and short-run. As illustrated in 

Table 4.8, there exists a statistical difference in the response of inflation to positive and 

negative changes in public debt and government spending in the log-run. That is, the 

positive effects of public debt and government spending have a significantly different 

effect from the negative effects. Positive changes in government spending have a greater 

effect in increasing inflation compared to increases caused by negative changes in 

government spending. Similarly, negative changes in public debt increases inflation more 

than the positive changes in it. In the short-run, the effects of government spending are 

asymmetric while the effects of tax revenue are symmetric.  

Based on the findings, assuming linearity between economic variables can obscure the 

true nature of their relationships, resulting in potentially unreliable findings due to the 

prevalence of non-linear relationships (Bussiere, 2013). As a result, the findings highlight 

the significance of taking asymmetry into account when analyzing the effects of fiscal 

policy. The existence of asymmetric effects of fiscal policies on inflation can be due to 

factors such as liquidity constraints and the tendency of consumption, investment and 

prices to adjust downwards (Bhat & Sharma, 2020). This rigidity might result to 

inflationary patterns since the levels of consumption, investment and even prices remain 

persistently high despite the reduction in government spending. 

Table 4.8: Wald Test Results for Dependent Variable (LnINF). 

Long-run Asymmetry Test 

Variable Statistic Decision 

LnPD_POS and LnPD_NEG -2.606** Presence of asymmetry 

LnGS_POS and LnGS_NEG 3.158** Presence of asymmetry 

LnTR_POS and LnTR_NEG -0.655 No asymmetry 

Short-run Asymmetry Test 

D(LnTR_POS) and D(LnTR_NEG) 1.046 No asymmetry 

D(LnGS_POS) and D(LnGS_NEG) -1.986* Presence of asymmetry 

Note: The significance levels * and ** correspond to 10% and 5% respectively. 
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Concerning output growth, the results from the Wald test indicated that the response of 

output growth to increases and reductions in public debt and tax revenue in both the short-

run and long-run are symmetric as illustrated in Table 4.9. However, the positive effects 

of government spending had significantly different effect from their negative effects, 

implying that the effects of government spending on output growth are asymmetric in 

nature in both the short-run and long-run. 

Table 4.9: Wald Test Results for Dependent Variable (LnRGDP) 

Long-run Asymmetry test 

 

Variable 

 

Statistic 

 

Decision 

LnPD_POS and LnPD_NEG 1.275 No asymmetry 

LnGS_POS and LnGS_NEG -2.151** Presence of asymmetry 

LnTR_POS and LnTR_NEG -0.566 No asymmetry 

Short-run Asymmetry test 

LnGS_POS and LnGS_NEG 3.750*** Presence of asymmetry 

Note: The significance levels * and ** correspond to 10% and 5% respectively 

Figure 4.1 and 4.2 present graphs of dynamic multiplier effects, demonstrating the effects 

of positive and negative changes in government spending and public debt on inflation. 

The positive and negative plots on the graph depict an asymmetric curve, showing 

adjustments of inflation at different periods 
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 Figure 4.1: Dynamic Multiplier of Government Spending (GS) on Inflation 
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Figure 4.2:  Dynamic Multiplier of Public Debt (PD) on Inflation 

4.6 Diagnostic Tests 

To evaluate the reliability of residual coefficients, various diagnostic tests were 

performed. Breusch-Godfrey Lagrange Multiplier (LM) was used to determine if the 

residuals of the regression model exhibit serial correlation. The findings reveal no 

evidence of serial correlation at all the levels of significance. Additionally, the study 

employed the Breusch-Pagan-Godfrey test to examine heteroscedasticity. From the results 
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in Table 4.10, the study fails to reject the test’s null hypothesis and conclude that the 

residuals are homoscedastic. To prevent over- or under-fitting of the data, which could 

result in poor performance, the Ramsey's RESET test is used to examine presence of 

specification errors in the model (Lotfi et al., 2022). Since the p-values of 0.326 and 0.217 

exceeds all the significance levels, the null hypothesis of a well-specified model is 

accepted. The results are summarized in Table 4.10. 

Table 4.10: NARDL Diagnostic Tests Results. 

LnINF 

 

LnRGDP Conclusion  

Problem Test  F-

statistic 

P-value F-statistic P-value  

Serial 

correlation 

Breusch-

Godfrey 

LM test 

2.581 0.176 2.759 0.173 No serial 

correlation 

Heteroskedas

icity  

Breusch-

Pagan-

Godfrey 

1.877 0.183 0.798 0.681 No 

heteroskedas-

icity 

Specification 

error 

Ramsey 

RESET 

1.118 0.326 2.140 0.217 Both models 

are well 

specified. 

 

4.7 Stability Test 

To evaluate the stability of the non-linear autoregressive distributed lag (NARDL) 

modelling estimates, the Cumulative Sum of Recursive Residuals (CUSUM) and 

Cumulative Sum of Squares of Recursive Residuals (CUSUMSQ) tests developed by 

Brown et al. (1975) were used in the study. The null hypothesis of the tests is a statement 

of a stable long-run and short-run estimates. Figure 4.3 and 4.5 demonstrate a stable model 

since CUSUM line’s plot lies within the 5% significance level. Further, the CUSUMQ 

graph is used to examine the models’ stability condition, where the line indicates that the 

models are stable at the 5% significance level. Figure 4.3 and 4.4 present the test plots for 

the dependent variable LnINF while Figure 4.5 and 4.6 present the test plots for the 

dependent variable LnRGDP. 
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  Figure 4.3: CUSUM test plot                                        Figure 4.4: CUSUM of squares test plot 
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CHAPTER FIVE 

SUMMARY, CONCLUSION AND POLICY IMPLICATIONS 

5.1 Introduction 

This chapter covers the following; summary, conclusions, policy implications and areas 

of future research. 

5.2 Summary of the Findings   

This study investigated the asymmetric effects of fiscal policy on output growth and 

inflation in Kenya, using the non-linear autoregressive distributed lag (NARDL) 

modelling. The NARDL approach to cointegration and error correction introduces non-

linear adjustment into the analysis process. It also helps in determining whether the short-

run and long-run effects of fiscal policy are asymmetric. From the findings, there is a long-

run cointegrating and equilibrium relationship among the study variables. Evidence from 

NARDL model showed that previous increase in public debt leads to a rise in the current 

level of inflation in the short-run. Reduction in public debt increases the level of inflation 

in both the short-run and long-run. Additionally, the study also found a positive 

relationship between increase in government spending and inflation in the short-run. This 

is well defined by an expansionary fiscal policy which result into increased aggregate 

demand, consumer spending and business investment, leading to inflationary pressures. 

Decreases in tax revenue on the other hand was found to reduce the level of inflation in 

the long-run in Kenyan economy.   

Regarding output growth, the short-run results showed that reductions in tax revenue have 

positive and statistically significant effect on economic growth, whereas in the long-run, 

increases in tax revenue reduce output growth. On the other hand, increases in public debt 

was linked to a negative short-run effect on output growth. The findings also indicated a 

persistent negative effect between decreases in government spending and output growth. 

In the long-run, positive changes in government spending increase output growth while 

both money supply and trade openness increase the level of output growth.  
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The Wald test results provided an evidence to support the research hypotheses by 

confirming a significant difference in the effect of negative and positive changes of 

government spending and public debt on inflation. In this context, positive effects of 

government spending and public debt had statically different effects from their negative 

effects, while tax revenue indicated symmetric effect on inflation. Similarly, the results 

showed statistical difference in the response of output growth to positive and negative 

changes of government spending in both the long-run and short-run. Whereas the effects 

of public debt and tax revenue were found to be symmetric. The models’ diagnostic tests 

showed no serial correlation and heteroskedasticity for either inflation or output growth. 

In terms of model misspecification, both models were well specified. CUSUM and 

CUSUM of squares results also indicated stability in both models. 

5.3 Conclusions 

The effects of fiscal policy on inflation and output growth has continued to attract 

significant interest in the recent years. However, most of the previous studies have 

concentrated on the symmetric effects with a few studies appearing to examine the 

phenomena of asymmetry. Therefore, this study sought to investigate the effect of fiscal 

policy on inflation and output growth in Kenya using a non-linear approach. The Wald 

test results provided an evidence to support the research hypotheses by confirming a 

significant difference in the effect of negative and positive changes of government 

spending and public debt on inflation as well as asymmetric effect of government 

spending on output growth.  

The study also concluded that reductions in public debt increase inflation in both the short-

run and long-run. This indicates that a reduction in public debt might alleviate crowding 

in effect, thereby allowing increased private investment that may in turn result to increased 

aggregate demand levels and consequently a rise in inflation. Positive changes in 

government spending give rise to the level of inflation. This is well defined by an 

expansionary fiscal policy, which results in increased aggregate demand, consumer 

spending and business investment, thereby giving rise to higher price levels in short-run. 

To add on, a negative change in tax revenue as well as interest rate reduces inflation levels 

in the long-run. Output gap increases inflation in both the short-run and long-run, this 
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happens when the economy operates above its capacity causing increased demand for 

goods and services which could in turn push up the level of prices. 

The study also concluded that reductions in tax revenue is an efficient tool to stimulate 

Kenya’s economic growth. This result corresponds with Keynes’ argument that, 

implementing tax cuts essentially injects purchasing power into the economy through 

increasing the disposable income of the citizens. The findings also implied that decreases 

in government spending reduce economic growth in Kenya, this is due to the reduction in 

aggregate demand. In the long-run, increases in government spending had a positive effect 

of output growth, this is as result of increased aggregate demand in the economy. 

Therefore, expansionary fiscal policy stimulates Kenya’s output growth while 

contractionary fiscal policy reduces output growth. Money supply and trade openness had 

a positive relationship with output growth.  

5.4 Policy Implications 

Given the evidence of asymmetries in the study variables; public debt and government 

spending, the study recommends that asymmetry be incorporated when examining the 

effects of fiscal policy on macroeconomic variables in order to uncover the underlying 

non-linear relationships. The study highlights the inflationary effects of rising public debt 

and increased government spending in the short run, as well as the deflationary impact of 

reduced tax revenue in the long run. Therefore, fiscal policy should prioritize sustainable 

debt management to reduce short-run inflationary pressures. This involves aligning public 

debt levels with the objective of price stability, ensuring that debt-financed expenditures 

do not disproportionately increase aggregate demand. Additionally, policymakers should 

consider reforming government spending priorities to focus on productive and non-

inflationary investments, while improving tax policy efficiency to enhance revenue 

collection without placing excessive burden on economic activity.  

Additionally, expansionary fiscal policy stimulates Kenya’s output growth while 

contractionary fiscal policy reduces output growth, therefore, increased government 

spending and tax cuts should be prioritized by the government. However, since such 

policies were also found to increase the level of inflation, the study recommends that the 

government should direct expenditures towards productive sectors like the infrastructure 
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projects. Infrastructure investment attracts investors to the country and support long-term 

growth without directly adding to inflationary pressures as it boosts productivity, help 

lower business costs and enhance efficiency in service delivery to accelerate development. 

The study also recommends on the proper management of government spending to avoid 

increased public debt and give more attention to economic development blueprints like 

the Kenya Vision 2030 as it has a long-term impact on the overall economic performance 

in Kenya. The government should also evaluate the potential effects of its policies to 

ensure a balanced approach between achieving economic growth while controlling the 

adverse inflation consequences through coordination with monetary policy.  

5.5 Suggestions for Further Research 

Given the evidence of long-run asymmetries of public debt and government spending on 

inflation, it is recommended that future research explores whether disaggregated 

government spending components, such as recurrent expenditure, capital expenditure and 

transfer payments also exhibit the same nature of asymmetric effects on inflation and 

output growth.  Additionally, further studies should also be conducted to examine whether 

domestic debt and external debt display asymmetrical effects similar to total public debt 

in Kenya. Future studies can also extend to other countries whose economic characteristics 

are identical to Kenya.
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