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This research empirically explores the determinants of Kenya’s regional economic growth in the 47
counties over the period 2014 to 2017. Though economic policies aimed at enhancing regional growth
were implemented, the economic performance has not been satisfactory hence the study seeks to find
out what determines economic performance at the sub-national level. This research is based on the
reduced Solow-Swan growth theoretical framework. The analysis techniques that were used in this
study were descriptive and inferential statistics. All target variables except economic growth and
electricity infrastructure were found to be stationary when LLC test for panel unit root was applied.
Once cointegration was established using Kao test, the long-run and error correction estimates of the
ARDL regression were attained after subjecting the model to diagnostic tests. This study has identified
public investment, government consumption, electricity infrastructure, quality of governance, and
institutions as the main determinants of regional growth in the long-run. On the other hand, the
outcome from the short-run regression equation has identified human capital and budget utilization as
the key sources of growth. This implies in order to effectively boost economic growth in counties,
policies and resources should be directed at looking into the key factors which influence public
investment, electricity infrastructure, and government consumption. This accelerates overall regional

growth performance in the short-term and expands capital buildup in the long-run.
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INTRODUCTION

Exploring determinants of long-term and short-term
economic regional growth has been an interesting
concern to economists who have been curious to know
the elements which cause national and sub-national
areas to grow at different rates. The devolution trend in
unindustrialized nations is reinforced by the Bretton
Woods Institutions, which considers decentralization as a
key pillar of its economic growth and regional income
disparity eradication strategy (World Bank, 2016). In
2010, Kenya considerably moved from a highly unified
governance structure to a highly regionalized one. The
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fundamental objective of regionalism is to jumpstart
economic advancement, eradicate poverty and reduce
income discrepancy. However, in the face of increasing
devolved budget and political power, local economic
growth has stagnated, number of poor people increased,
combined with widening regional income imbalances in
devolved units, and there is ongoing discussion to
ascertain why some counties grow faster than others.
The emergence of endogenous and exogenous economic
growth theories has helped scholars to comprehend the
sources of growth disparity.
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The debate over regional income disparities highlights
the need for the study on the economic growth factors in
Kenya. Economic literature identifies macroeconomic
factors that affect economic growth and they include
inflation, deficits of the budget, private and public
investment, tax burdens and government spending. Also,
foreign direct investment, openness to trade, political
environment (crime rate and political instability) and
institutional framework (corruption and property rights)
are other variables which affect income growth
(Vidyattama, 2010; Husnain et al., 2011). A huge amount
of studies have been conducted in a quarter century on
this topic in cross country research such as Barro (1991)
and Mankiw et al. (1992). In addition, the discussion has
also been applied for the growth cause among provinces
in a nation, for example the research carried out by
Vidyattama (2010) in Indonesia.

A regional or sub-national income disproportion in
Kenya is a weighty matter. In Kenya, counties started
displaying their displeasure with national government as
early as 1963, immediately after independence,
particularly through the Majimbo system and the
sessional paper No 10 of 1965 (IEA, 2010). A number of
regions were demanding for increased income transfers
and greater political authority in identifying, developing
and implementing development and growth plans.
Further efforts by the Kenyan government to realize
equitable regional growth, income growth and poverty
eradication led to development of various economic
concepts. The promulgated constitution of 2010 and
county government act of 2012 entrenched the newly
created 47 counties as the center of economic planning
and development (IEA, 2010; ICPAK, 2014).

Economic growth has been one of the primary goals of
economic policy of 47 regions in Kenya. Nonetheless,
even with the devolved governance system, Kenya's
Gross Domestic Product (GDP) growth has been lower
than vyearly estimated targets, widening income
disparities and increase in poverty rate over the years
(KIPPRA, 2016). For instance, from government sources,
since introduction of devolved governance system Kenya
has experienced economic growth from 4.6 in 2012 to 5.9
in 2016. However, in 2017 GDP growth for Kenya slowed
down due to drought and post-election violence
experienced (GoK, 2019). Furthermore, according to
Kenya’s sub-national level economic growth, 2013-2017,
Nairobi, Mombasa, and Kiambu regions take the lead in
the ranking. However, more than three quarters of the
counties were below the national average GCP per
capita, emphasizing significant income disparities
between the economies of 47 counties (GoK, 2019). This
advances the reservation on if devolved system is an
effective policy for achieving regional economic growth.
And if so, how can it be used to address macroeconomic
problems in Kenyan Counties. The objective of this study
is to scrutinize the key factors of county per capita
income growth and precisely it customs the county panel

data for the period 2014 to 2017. To achieve this
objective, this study will utilize Autoregressive Distributed
Lag (ARDL) technique, which differentiates between
long-term and short-term effects of growth, and the study
make use of the reduced form of the Solow and Swan
growth function in econometric estimation.

EMPIRICAL LITERATURE AND RESEARCH GAPS

A number of studies have affirmed the determinants of
growth using cross-country, time series and panel
approach which have tried to explain why some regions
or countries grow faster than others. However, since a
number of these studies have used national /country level
regressions and data analysis, the policy implications are
challenging to infer for a regional /county level. For
instance, empirical research conducted by Barro (1991),
Calamitsis et al. (1999) and Rao (2010) on national level
established the role of inflation growth, human capital
growth, openness, rise in expenditure, increasing public
investment and public debt as determinants of growth.
Nonetheless there have been few studies carried out on
regional level using panel series data such as Vidyattama
(2010) which established infrastructure and human
capital as determinants of provincial/regional growth.

In their study on Sub-Saharan Africa (SSA), Calamitsis
et al. (1999) estimated the factors influencing growth in
Sub-Saharan Africa, using panel data (1981-1997). The
study established that per capita economic growth in SSA
countries is influenced by rise in private investment,
human capital growth, low budget deficit and increased
exports.

Vidyattama (2010) examined the determinants of
provincial economic growth in Indonesia using panel
regional data (1983-2003) and the panel Generalized
Method of Moments (GMM) dynamic technique based on
Solow and Swan theory. It was established that
increased transport infrastructure has an adverse effect
on economic growth and human capital was beneficial in
relation to growth, and which in specific appears to be
linked with improved productivity. The findings exposed
that public investment spending on growth was
insignificant in Indonesia.

Most of the preceding studies on the determinants of
economic growth have, however, focused on the national
government levels other than the lower tier government
(Barro, 1991; Calamitsis et al., 1999; Rao, 2010). These
studies do not consider the emerging significance of local
or regional government in planning and influencing state
economic activities. Selected studies that differentiate
between national and sub-national governments lump all
sub-national governments together to form one collective
group (Jin and Zou, 2005). This leads to information loss
since sub-national governments have different roles,
governance structure and influence on growth. Devolved
governments in Kenya, for instance, are a diverse group



and perform various roles in the different counties
Lumping together all regional governments either within a
nation or across nations implies that all forms of sub-
national governments are identical, which is not true.
Considering these issues, there appear to be room for
further investigation on regional determinants of growth in
Kenya by using latest disaggregated data and conducting
a sub-national specific level study.

A major criticism of these previous studies is that if
regression data is not stationary it may be that, due to the
common trends in variables, there can be spurious
correlation which imposes upward bias of the estimated
coefficients. One way to correct the problem is to run
regressions in the form of first differences. Such solution
has its own limitations since it estimates only short-run
impacts, while the effect is predicted to be long-run
(Munnel, 1992). Such analysis can give misleading
findings and recommendations. This current study
estimated the Error Correction Model (ECM), which
distinguishes between short-run and long-run growth
determinants and determines the speed of adjustment to
the long-run equilibrium.

EMPIRICAL FRAMEWORK

The study framework adopted reduced form of Solow and
Swan theoretical framework model in regional/sub-
national analysis rather than national level analysis. Both
Solow and Swan proposed a neoclassical growth
framework using a Cobb Douglas production equation
(Solow, 1956; Swan, 1956). Therefore, this study will use
Cobb Douglas production function.

Y = AKP LB 1)

where Y is the total aggregate of production of the output,
L represent the cumulative labor force, K represent the
capital stock in the economy, and A represent the total
factor productivity (TFP). The assumption of A/TFP is that
if it is reduced then the ratio of output to any input will fall.
Since the aggregate share of coefficient of inputs is one,
then the inputs will always manifest constant return to
scale characteristic. Assumptions of CRTS allow
application of production function in intensive form; the
intensive form is relevant because although the
production function may have constant returns to scale,
each individual input may exhibit diminishing returns.
According to Solow model (Solow, 1956), regionalism
can be associated with diverse level of efficiency in
administration than a unified system, producing a variety
level of technology progress and value of productivity
(TFP). Consequently, with the mechanisms of federalism,
regions will observe disparity in their economic progress.

The main characteristic of reduced form of Solow and
Swan theoretical framework is the ability of production
factors to accumulate. Labor will grow by population
growth rate (n). Further, capital will grow with income
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growth through investment (1=S). If k = K/L and y = Y/L,
are amounts per unit of labor, then growth of capital can
be written as:

ok _
Pl nk )

Where y = AkP (3)

Due to diminishing marginal return the regional economy
converges to the steady state point of capital per labor at
k* where

k" = (As/n) /7P @

Substituting Equation 3 and 4 into Equation 2 and making
use of Taylor series approach Equation 5 is obtained.

@ =d(nk)/ 0t =—-m)(1 = B)(Ink —Ink*) =
f(nk) ©)

Since k* can be denoted by output per labor (y) then
Equation 5 can be rewritten as

In (y/y0) = (e™™ =1Iny, — (e™* —Diny" (6)

where y* is steady state element.

By substituting y* in Equation 6 by Equations 3 and 4 the
study is able to derive growth determinant function. This
presents the growth function as:

2t) =
In (yo)
6:+ 6, Iny,+ 63 Ins+ 6,Inn 6;1nAd (7)

where
02 = e_“t - 1,

_ 1 _ —at\g B
64 = (e7* = 1)(;5;)), and

1
-5
Following Vidyattama (2010) and World Bank (2016)
studies, the model is formalized so that the main
determinant of regional growth could be described
endogenously through total factor productivity in growth
framework (7). TFP is a crucial determinant in both long-

term regional growth differential and short-term regional
growth fluctuations in Kenyan counties.

05 = (1—e ) ( ).

CONCEPTUAL FRAMEWORK

Figure 1 conceptualizes the theoretical framework to the
objectives of this study, the hypotheses and how the
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Figure 1. Conceptual framework showing determinants of regional economic growth.

procedures of data estimation relate to the problem of
this study. Conceptual framework shows the independent
variables which include components of government
consumption, public investment, budget utilization rate,
governance quality, institutional frameworks, electricity
infrastructure and human capital while the dependent
variable is regional economic growth (per capita GCP
growth). Control variables were selected from the large
body of literature on economic growth determinants as
reviewed by Vidyattama (2010) and World Bank (2016).
In between the dependent and explanatory variables are
the intervening elements which are not controlled for. The
intervening factors comprise of political instabilities,
environmental factors, external shocks and domestic
policies.

In this context, this study analyzed whether local
macroeconomic growth determinants have substantial
long-run and short-run effect on regional growth using
panel ARDL model. The public investment and
government consumption were expected to influence
economic growth positively through the mechanism of
improved investment and increased consumption,
respectively. Regional investment in physical infra-
structure is a critical prerequisite for capital accumulation
in the private sector for the long-run economic growth.
Government consumption can influence economic growth
positively by improving purchasing power of the
population into the regional economy. Human capital is
expected to be positive since an improvement in human

capital (skilled) expands productivity and economic
growth in long-run. Also, access to affordable electricity
power is a prerequisite to realizing economic expansion
and reduced regional and income disparities in counties.
Almost all consumption and production activities in
regional level use hydroelectric energy. Governance
quality as measured through Corruption incidence
diminishes economic outcomes in counties. This is
attributed to an increase of transaction cost and
uncertainty, rent seeking, ineffective and inefficient
investments, and misallocation of production factors that
come with corruption. Further, poor institutional framework
as measured through crime imposes large costs to
private and public sectors which have a negative effect
on local investment and economic activities in long-run.
In addition, because economic growth is often tied to
public and private expenditure, failure to spend budgeted
money directly affects the rate at which the county
economy expands. Figure 1 provides the Conceptual
Framework of this study.

METHODOLOGY

This research applied quantitative research design so as to analyze
the key determinants of economic growth in the 47 regions. The
selected research design is appropriate to the study as it capture
the trends and effects of growth determinants. This was carried out
in the period 2014 - 2017 applying annual series secondary data for
forty seven regions and ARDL method, resulting in 188 regional-



year observations. This research is limited to the period 2014 to
2017. The choice of the study period was informed by lifespan of
devolution, availability of data and also to provide sufficient degree
of freedom. This study estimated the panel PMG/ARDL model,
which differentiates the growth effects between short-term and
long-term. Panel technique permitted control for unobserved county
heterogeneity. This study was carried out in the 47 Kenyan
counties/regions. Since, counties have been receiving a substantial
amount of revenues and political power from central government in
order to address income inequalities and stimulate local economic
activities (GoK, 2010; OCOB, 2019).

This study was carried in Kenya. Kenya is located in the
continent of Africa. Kenya lies across the equator and is found in
the eastern coast part of Africa. Map of the World indicate that
Kenya’s latitude and longitude lie between 0.0236° S and 37.9062°
E (GoK, 2010). Kenya’s total area covers 580,367 km?, making it
49th largest country in the universe, with 11,227 km? of water and
569,140 km? of land (GoK, 2019). The geography, political,
economic and social structure of Kenya is diverse, varying across
Kenya'’s 47 devolved units. Nairobi County is Kenya'’s seat of power
and is found in the south central part of the nation. The population
of Kenya is 47,564,296 (2019) and GDP per capita is estimated at
$2,010 (KNBS, 2019). The country’s currency is the Kenyan Shilling
(KES). The map in Figure 2 below shows the outline of 47 devolved
units (47 counties) in Kenya covered by the study (KNBS, 2019).

Limitations of research

However, due to the short lifespan of devolution, this study only
observed 4 years; short time dimension is problematic during data
analysis, thus this study made use of ARDL technique. ARDL
framework was preferred since it is reliable and performs well for
small sample size data which is appropriate for this research. The
econometric findings of this investigation were also limited by the
quality of data as reported by different sources; hence data for this
study was not free from this apparently common data problem. This
limitation originates from the problem of data missing for some
years as reported by different institutions. However, such missing
data was sought from other sources such as the National Treasury
reports and government auditors’ general reports.

Measurement of variables and sources of data

The study uses annual series secondary statistics for the period
2014 - 2017. The choice of period was based on accessibility of
statistics. This research employed secondary panel data set of 47
counties in Kenya. Secondary panel data was preferred in this
study because it is readily available, cheaper and easily accessible.
This research used data from Statistical abstracts reports and
Economic surveys reports. Data collection schedule were used to
collect the panel data set for this study. The collected panel data
was entered in the data sheet where cleaning was carried out
correctly to confirm reliability and validity. The subsection which
follows gives the description and justification of each variables
included in the model of this study.

Economic growth is the dependent variable of this research, and
some past studies used the indicator Gross Domestic Product per
capita (Barro, 1991; Liu et al., 2018), whereas some studies used
the growth rate of Gross Domestic Product as a measure of growth.
However, sub-national per capita GDP (Gross County Product
(GCP)) growth rate data are available for Kenyan counties, 2014-
2017, resulting in the study to adopt per capita county GDP in final
estimation. Furthermore, Vidyattama (2010) and Liu et al. (2018)
studies used per capita gross regional product (GRP) as the
dependent variable in the sub-national level studies. The best
measure of economic expansion is real GCP per capita (at constant
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2009 prices in KES). The real GCP per capita growth data were
attained from annual Gross County Product reports.

Determinants of regional economic growth
Public investment

Public Investment or gross fixed capital formation is one factor
directly inferred by the Solow and Swan model framework. In the
framework, capital investment could augment both the output level
and growth level. Capital spending on capital products is expected
to increase capital which, in turn, could supplement private sector
productivity and induce further income growth (Mitchell, 2005;
Agénor, 2000). The sign of the factor is thus likely to be positive.
Public investment is measured as local capital expenditure (at
constant 2009 prices), as used in Barro (1991) study. The
investment variable was obtained from County Budget
Implementation Review reports.

Government consumption

Government size, which is represented as the share of public
consumption spending to output, has effects on income expansion.
Nevertheless, there are different scholars that support either
negative or positive effect on growth. Regional government
consumption is ineffective on the grounds of crowding - out
occurrence that is, as public products are substituted for private
products, thus lowering aggregate private consumption (Mitchell,
2005; Jepchumba and Gisore, 2017). However, according to Barro
(1991), consumption spending on public sector such as education
and quality health is able to enhance income expansion through
development in worker productivity, efficiency and adding
purchasing power into population (Keynes, 1936; Romer, 2001).
Government consumption was represented by recurrent
expenditure. The recurrent expenditure data was obtained from
County Budget Implementation Review reports.

Budget absorption

Absorption rate of county allocation denotes the share of the actual
county spending out of the targeted budgeted spending. The share
is an important tool in shaping the efficiency and overall
performance of the counties as regards to utilization of the intended
budgets (OCOB, 2013). If budget utilization rate is lower there will
be weakening of the sub-national economy (Claudia and Goyeau,
2013). The sign of the factor is thus anticipated to be positive. In
order to calculate the absorption rate, the study estimated the
actual expenditure to pre-allocated budget share as explained by
OCOB (2013). Data for this variable was obtained from County
Budget Implementation Review reports.

Human capital

Human capital includes all types of public and private investments
made to grow human knowledge, such as formal education,
informal learning, on-the-job training, and learning by doing. Human
capital is added in the Solow production growth framework since
human capital can grow life level through increasing productivity,
more employment openings and stimulate income expansion. This
study used both primary and secondary enrolment as proxies for
human capital following the research by Barro (1991). The
coefficient is expected to be positive, the accumulation of human
capital increases returns to capital stock, and makes growth more
sustainable (Islam, 1995). Data for the variable was collected from
Statistical Abstracts.
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Figure 2. Map showing the 47 Counties in Kenya covered by the study.
Source: KNBS (2019).
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Institutional framework

Improved institutions, rule of law which is effective, better business
environment, property rights which is secure and social norms that
are market friendly — and good local and national government
policies make an attractive climate for physical capital investment
and human capital growth, thereby realizing income development.
One key proxy to measure institutions system is the measurement
of the amount of crime in a particular economic society. The cost
instigated by crime has a negative effect on private businesses,
which involves diverting human and capital assets to crime
deterrence measures in short-run and otherwise depressing private
investment and income growth in long-run (Cardenas, 2007).
Therefore, the sign of the factor is anticipated to be negative.
Amount of crime reported to the police service was used as a proxy,
following Detotto and Pulina (2009) study. The data used in the
study was retrieved from Economic Survey reports.

Governance quality: The World Bank lists six dimensions of
measuring good governance in a country or region, that is,
accountability, lack of political instability, effective government,
better regulatory, good rule of law, and low corruption perception
index. Good governance means better essential institutions that
translate to increased productivity of both human and physical
capital, and stimulate private investment. This process finally
stimulates further economic expansion through Solow production
function (Choe et al., 2013). Corruption and unethical conduct in
Kenya infiltrate all level of government both sub-national and
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national. Corruption perceptions index is negative in relation to
economic growth (Hanousek & Kochanova, 2015). This is attributed
to an increase of transaction costs and uncertainty, rent seeking,
misallocation of production factors, and inefficient private
investment decisions (Choe et al., 2013). Following Hanousek and
Kochanova (2015) study, average bribe by county in Kenyan
Shillings (KES) was used as a proxy. The secondary data was
obtained from Ethics and Anti-Corruption Commission (EACC)
reports.

Electricity Infrastructure: Government provision of key public
utilities, such as power, roads, transport, communication, clean
water and sewerage, has a positive spillover effect on private and
public productivity, implying the availability of this physical
infrastructure could enhance efficiency of other physical capital
goods (lhugba, 2014). Given that Kenya largely is still in the take off
stage, energy input is considered to be key since other
infrastructure can only perform if there is electricity in place (Wen-
Cheng, 2016). The sign of the factor is anticipated to be positive.
Following research by Wen-Cheng (2016), electricity consumption
in Kilowatts by county was used as a proxy. Data was retrieved
from Kenya Power Distribution Master Plan reports.

Econometric Estimation Procedure: Building on Solow-Swan
theoretical model (Solow, 1956; Swan, 1956), the empirical model
established from equation (7) is reformulated. Thus, panel model to
be analyzed is formalized in logarithm form as:

y = f(rg, cg, ag, hc, cr, tc, ec),

Iny; = Bo + Bylnrg;—; + BzIncgir—1 + Bslnag;;—; + Bslnec;_; + Bslnhci—4 + Belnerj—; +

BsIntcir—q + &t

Where, lnyi,t - is a measure for county economic growth, which
is real per capita GCP growth.

lnrgl-,t - is the county recurrent spending as a share of GCP to
indicate government consumption at time in county i.

lncgi,t - is the county capital expenditure as a share of GCP to
characterize public investment (gross fixed capital formation).
lnagl-,t -is the ratio of actual county spending out of the
targeted budgeted spending to represent budget absorption.
lnhci,t- is the overall school enrolment (Primary and Secondary)
to characterize the stock of human capital.

lnCTi,t- is the average bribe (corruption) by county in Kenyan
Shillings (KES) to signify governance quality.

lntCi,t- is the amount of crime reported to the police service by
county to characterize the institutional framework.

In ecC;j ¢ - is the amount of electricity consumption per household in

Kilowatts to characterize physical infrastructure development.
&+ - the error term

Following the research by Mose et al. (2019) logs (In) of the
target growth factors were used during analysis of the panel model
so as to allow for estimation coefficients to be interpreted as
elasticity. In addition, the equation function variables were lagged
so that to shun serial correlation between error terms and to
support the reliability of the findings.

Autoregressive distributed lag (ARDL) model specification

Autoregressive Distributed Lag (ARDL)/ Pooled Mean Group (PMG)

®)

estimation technique was chosen for this study since it is more
appropriate for small or finite sample size when compared to the
other co integration methods as well as for times series with mixed
order of integration. Basically, the ARDL method involves the
following steps. First, it involves testing of the long-term association
among the factors under consideration by the use of F-statistic or
Kao co integration test. This is ascertained by modeling a
conditional error correction form of the panel ARDL framework
(Narayan, 2004). Second step is to find out if the target variables
have long-term association; thus, this research conducted the panel
Kao co integration analysis. When co integrating is confirmed, the
long-term equilibrium and short-term dynamic adjustments of the
ARDL are attained. At this stage of analysis, diagnostic test
statistics of the selected ARDL framework is examined from short-
run adjustment process. This panel test is appropriate for data set
with small number of panels and allow for heterogeneous serially
correlated errors (Levin et al., 2002). The LLC panel unit root test is
specified as follows:

AXip = ai+BiXieq + 2oy vij DX +
Eit 9)

)

Where A is first difference operator, Xi,t is dependent factor,

& ¢ is error term, n represent region and t represent year.

This study applied the panel Kao co integration tests developed by
Kao and Chiang (2001) to test for co integration. Thus, equation 8
was reformulated as a panel ARDL regression framework, to
examine the underlying association between regressors and
dependent factors, to obtain models (10).
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Table 1. LLC unit root results.

Variable Statistics P-value Variables Statistics P-value Integration
Iny 5.15356 1.0000 Alny -2.93797*** 0.0017 1(1)
Incg -8.39423*** 0.0000 1(0)
Inrg -2.62627++ 0.0043 1(0)
Inag -6.60664*** 0.0000 1(0)
Inec -0.79300 0.2139 Aln ec -7.61768*** 0.0000 1(1)
In tc -2.26991** 0.0116 1(0)
In hc -9.88500%** 0.0000 1(0)
Incr -8.22438% 0.0000 1(0)

The null hypothesis indicates non-stationary *** 1% and ** 5per cent level of significance, A element signifies the first difference was applied on

the study variable.

k k
ﬁlny.ht =B, + Z |31ﬂlnrg.ht_1 + Z Bzﬂlncght_l

+ZB Alnag,,_, + ZB Alneci;; + Zﬁsﬂlﬂh%t 1 +Z‘,[36£\.111C1"ht 4

+Zﬁaalntqt_1 +YECM s + 5

i=0

ECM t—1 Is the adjustment effect, and illustrates how much of the

disequilibrium is being corrected each period. ECM helps in
determining both the short-term and long-term influence of
independent factors. It is important to differentiate these impacts as
they can have contradictory effects on the dependent variable. The
panel estimation findings are usually not consistent, biased and
inefficient if econometric problems such as heteroscedasticity,
autocorrelation, mis-specification of model and cross-sectional
dependence of white-noise disturbance arise in the regression
equation. Consequently, panel diagnostic examination is carried to
guarantee the regression function is free from standard
econometric challenges (Greene, 2012).

EMPIRICAL RESULTS
Unit root tests

Panel unit root analysis is applied to rule out the
presence of non-stationary time series, common or
individual unit root. This study applied panel LLC
approach at level and first difference and the finding is
shown in Table 1. The outcomes in Table 1 show that all
the target variables are stationary at their level excluding
real per capita GCP growth and electricity infrastructure.
Implying electricity infrastructure and economic growth
variables are non-stationary. However, they are first
differenced to become stationary and thus they are
integrated of order one, | (1).

(10
Co integration tests

The justification here is to verify for the absence of co
integration by establishing whether long-run relationship
exists for individual panel variables or for the panel as a
whole (Narayan, 2004). In this study, Kao co integration
test was conducted. Kao co integration test is superior to
other co integration tests, since is founded on the Engle-
Granger two-step mechanism, and assumes homogeneity
on the variables (Kao and Chiang, 2001). In the case of
panel Kao residual co integration analysis, from the result
in Table 2, all the statics are statistically significant at 1%
level, confirming the existence of strong long-term
association between the target factors.

Regression results

To estimate the long-term and short-term elasticities, this
research applied the ARDL/PMG specification method
and Akaike Information Criterion (AIC). AIC analysis
performs better in small sample data sets (Pesaran et al.,
2001). Table 3 presents the result on growth factors of
regional output growth in the long-run and short-term.
The specific ARDL regression finding shows that the
outcome of government consumption on income is
significantly negative in the long-term. Since the outcome
is significant at 5% significance level, null hypothesis is
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Table 2. Kao residual panel co integration test results.
ADE t- statistic P- Value
-6.244011 %+ 0.0000
Residual-variance 0.294918
HAC — variance 0.155135
Notes: The null hypothesis is that No co integration.
Table 3. Regression results.
Variable Coefficient Standard error t- Statistics P-value
Long run equation
Inrg -7.837838*** 2.638346 -2.970739 0.0046
Incg 4.367905*** 1.373895 3.179213 0.0026
Inag 0.103691 1.024958 0.101166 0.9196
Inec 2.514208*** 0.930180 2.702927 0.0094
Intc -4.877733** 1.487317 -3.279552 0.0019
In hc 0.567179 1.171072 0.484324 0.6303
Incr -1.598740** 0.697647 -2.291617 0.0263
Short run equation
Aln rg 1.152581*** 0.252056 4.572725 0.0000
Aln cg 0.180091 0.198053 0.909306 0.3676
Aln ag 2.537118*** 0.390652 6.494570 0.0000
Aln ec 0.054020 0.226609 0.238382 0.8126
Aln tc -1.336117 0.944974 -1.413919 0.1637
Aln he 1.718236* 1.038945 1.653827 0.1046
Aln cr 0.277988 0.468574 0.593264 0.5557
Aln y 0.347834 0.314941 1.104442 0.2748
ecty_4 -0.219372** 0.089484 -2.451508 0.0178
Cons 6.043870** 2.489745 2.427505 0.0189
Lagrange multiplier F(4,166) = 0.581906 Prob>F = 0.6762
Breusch - Pagan approach F(15,170) = 0.872486 Prob>F = 0.5959
Pesaran (2004) CD analysis (z) = -0.361541 Pr = 0.7177

Ramsey-Reset approach F(1,169) = 0.593219

R? = 0549776

Prob>F = 0.4423
Adjusted R> = 0.5321

*** signifies 1%, ** signifies 5% and * signifies 10% level of significance.

disallowed at 5% level of significance. Specifically, 1%
point growth in consumption budget would result a
decrease in real per capita regional economic growth by
7.8% point in counties. An increase in recurrent spending
is likely to cut growth given that in order to fund them,
higher taxes must be introduced which will negatively
impact the investment decisions by the private sector and
thus on income growth in long-run. This slows down
economic activities in the short-term and shrinks public
physical capital growth in long-term (Oguso, 2017). The

result is consistent with research by Oguso (2017) that
found a negative relationship.

In the short-term government consumption is positively
significant at five percent. This outcome can be credited
to increase in consumption budget in most regions and
thus stimulating further purchasing power of the local
population in the short-period (Keynes, 1936; OCOB,
2018). Increased consumption county budget increase
demand for goods and services, which in turn motivate
suppliers to increase productive capacities through
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contracting more capital and labor factors and hence
grow regional output (Romer, 2001). The result of this
study is in agreement with the findings obtained by
scholars like Agénor (2000). From the findings in Table 3,
the influence of regional public investment on regional
income growth is positive and significant at 5%
significance level in long-term. The finding largely
established that public investment has substantial effect
on income growth in counties. This form of public
spending would be linked with the local productive
spending that Barro (1991) identified to be an extra factor
to Solow growth framework model. Physical investment in
key physical infrastructure is vital for capital buildup in the
private sector for the long-run economic attainment
(Barro, 1991; World Bank, 2016). A number of scholars
established a positive association between study
variables, for example Oguso (2017) research.

Public investment spending does not influence county
growth in the short-run. So, they either did not impact
output through increase in investment or the positive
influence of increased capital investment is offset by the
adverse influence of increasing taxes. This slows down
economic activities in the short-period. The findings
agree with the conclusion of Muguro (2017). The result of
estimated coefficient of regional budget utilization rate is
insignificant in the long-term. The insignificant outcome
can be attributed to stagnated execution of budget in
counties, 65% on average (OCOB, 2016), and thus
slowing private capital accumulation and diminishing
further growth. The finding illuminate with that of research
conducted in Europe (Claudia and Goyeau, 2013).

From the finding in Table 3, budget utilization rate is
significant at 5% level and positive in short-run.
Specifically, an increase in the budget utilization by 1%
will cause a 2.54% increase in income. The significant
link can be ascribed to enhanced capital budget
execution in counties (OCOB, 2019). If budget fund
utilization rate is lower there will be weakening of the
regional economy. The outcome contrasts the research in
Europe by Claudia and Goyeau (2013) but illuminate with
the findings of Becker et al. (2012) research in Europe.

Influence of electricity infrastructure on regional
economic growth is positive and significant at 5%
significance level in long-run. Any expansion in electricity
infrastructure is estimated to stimulate agriculture
process and industrial activities at local level as an
additional input in the production function (Ihugba, 2014).
Access to affordable electricity power is a prerequisite for
continued growth and solution to poverty problems
through increased production, consumption and output
(Wen-Cheng, 2016). This physical infrastructure, as
explained in theoretical framework, is essential to grow
total factor productivity and to gear up the state for take-
off into the middle phases of regional growth.

Impact of electricity infrastructure on GCP per capita is
insignificant in short-run. This result could be attributed to
low budget allocation on infrastructure expenditure,
duplication and the underdeveloped state of physical

infrastructural may hinder private investment in lower tier
of government (OCOB, 2017; GoK, 2019). Most of
physical infrastructure investments are generally long-run
initiative for growth. Its conclusion entails availability of
stable public investment for a long period (Ihugba, 2014).

The outcomes of the panel regression examination
support the hypothesis that crime rate has a 5% negative
and significant effect on growth. The result revealed that
a 1% rise in crime rate and violence result to 4.88%
decline in economic activities. The negative effects of
institutional variable on private enterprises can be
predominantly detrimental since they can include both
short-run costs and long-run consequences for regional
income growth, by diverting human and capital resources
to crime deterrence agencies and otherwise depressing
private investment and thus slowing aggregate regional
income expansion (Cardenas, 2007; Detotto and Pulina,
2009). Amount of crime reported to the police as
representative of institutions is insignificant in short-run.
Insignificant relationship can be attributed to insufficient
data since most local crimes goes unreported by
population (Ray and Ishita, 2009).

Table 3 shows that, the coefficient of human capital is
insignificant. The insignificant result can be explained by
a number of reasons as follows. According to Kweka and
Morrissey (2000), human capital development is
indifferent in the panel model, since the influence of
schooling should have very long lags. In addition,
Rajkumar and Swaroop (2008) stated that schooling
variables are less likely to lead to better outcomes if
regions have poor governance structure and corruption,
which is, on average, a characteristic of underdeveloped
countries.

The coefficient of aggregate human capital is significant
at the 10% level and positive in the short-run. This
outcome can be credited to surge in net enrolment in
secondary and primary school as a result of subsidized
secondary and free primary education in Kenya.
According to macroeconomic thought, development of
human capital grows labor force productivity, increases
innovations, accelerate returns to capital, and makes
economic expansion to be sustainable, which in turn,
support poverty and inequality reduction strategies in 47
counties. According to Mankiw et al. (1992), Solow model
augmented with human capital and physical capital is
more capable of describing GCP growth variations
between regions, and mostly the counties are likely to
converge at a rate predicted by the Solow model. This
result is consistent with several researches such as Islam
(1995) and Husnain et al. (2011).

Corruption is significant at 5% level and negative in the
long-run. The empirical result indicates that a 1%
increase in corruption rate will lead to 1.6% decline in
economic growth. Thus, corruption hampers local income
accumulation by distorting other macroeconomic com-
ponents in devolved units (Hanousek and Kochanova,
2015). Corruption incidence can cause resource
misallocation when judgments on how public funds will



be used, or which private sector businesses to be
approved, are made by corrupt county government
officials (Choe et al., 2013). There are several
mechanisms, through which corruption hampers
economic success in long-term. They include reduced
domestic investment, exaggerated government spending,
distorted budget that favour allocation in less efficient
public programs with more scope of corruption and
manipulation, while ignoring human capital and physical
capital programs (Murphy et al., 1991).

Corruption was insignificant in short-run. This outcome
can be credited to the available data on the number of
documented corruption cases in Kenya, which is under-
estimated since not many bribe demand incidences are
actually conveyed to authorities. In addition, the
consequence (positive or negative) of corruption on
private sector expansion and growth entirely depend on
the country and its institutions in place (Hanousek and
Kocenda, 2011). Error correction term was fairly low, that
of -0.22, meaning regional equilibrium slowly converge to
long-term equilibrium in counties. This implies dis-
equilibrium can persist for a long period of time in 47
regions.

The estimated coefficient of determination shows that
the regressors jointly explain 53% of the variation in the
dependent variable which means it fits the data well.
Furthermore, the panel regression function passed all
diagnostic tests namely Breusch-Godfrey Lagrange
Multiplier (LM) test which show that autocorrelation is not
a problem in the regression model. Heteroscedasticity
which arise when the size of the error term varies across
values of explanatory variable is absent according to
Breusch-Pagan test. Ramsey RESET test show that the
regression equation is well specified and the function did
not suffer from contemporaneous correlation as shown by
the mean value of Pesaran (CD).

Conclusion

This study set out to estimate empirically the long-run
and short-run effects of regional economic growth
determinants in Kenya, 2014-2017. In order to achieve
the specific objectives, this study identified the key
macroeconomic determinants of regional growth in 47
counties from literature. This study used panel
econometric techniques such as testing for panel unit
root test using LLC test so as to avoid the problem of
spurious outcomes that arise due to non-stationary data.
Using Kao panel testing approach to co integration, the
study estimated the long-run static relationship and short-
run dynamic relationship of the model. The findings of
this study established that there exist a co integration
relationship among the real GCP per capita and the
regressors in the model. Panel diagnostic tests were
applied to ensure the estimates are free from standard
econometric problems. The coefficients of the effect of
these were shown to differ in magnitude, sign and

Mose 11

direction. However, the overall fit of the regression
models suggests that the target variables explain
significant amount of fluctuation of economic growth in
Kenyan counties. This study has identified public
investment, government consumption, quality of
governance and institutions, electricity infrastructure and
human capital stock as the main determinants of
economic progression in the Kenya counties. The
findings are similar to the regional studies by Calamitsis
et al. (1999) in SSA and Vidyattama (2010) in Indonesia
regions. This implies in order to effectively boost
economic growth in counties, policies and resources
should be directed at looking into the key factors which
influence  public  investment levels, electricity
infrastructure, government consumption, quality of
governance and human capital stock.

AREAS FOR FURTHER RESEARCH

Extend macroeconomic analysis to include a more
comprehensive disaggregation of investment into private
and public in order to determine which element of
investment contribute to regional economic growth in
Kenyan counties. Macroeconomic analysis should be
extended to include the other source of growth (tax
revenue, intergovernmental transfer, grants, population,
natural resources, land quality, public debt and budget
deficit) that influence regional growth, need to be
identified and taken into account in the analysis. For this
reason, some extra macroeconomic factors should be
included as control variables during panel estimation.
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