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EFFECT OF CAPITAL FORMATION ON ECONOMIC GROWTH IN
NIGERIA.

ABSTRACT

This study examined the effect of capital formatom economic growth in Nigeria. The specific
objectives of the study are to: (i) determine ipital formation has any significant impact on
economic growth in Nigeria. (ii) determine the diien of significant causal relationship
between capital formation and economic growth igexia. The study adopted co integration and
vector error correction model in the analysis @& #ariables specified in the model in addition to
VEC granger causality test.The result of the dataly@ed showed that; Stable long run
relationship exists between the dependent and erdmt variables as indicated by two (2) co
integrating equations. In the VECM, it was foundttlgross capital formation (GCF) has a
positive insignificant impact on real gross donweptoduct (RGDP) in the short run and the
long run. Government capital expenditure (GCEkraded negative significant correlation with
RGDP (real gross domestic product) both in thetsdwaal long run; From the causality test, the p
value of 0.0004 for RGDP and p-value 0.0016 for GEHRess than 0.05; showing that a bi
directional causality runs amid RGDP (real grossiéstic product) and gross capital formation
(GCF). Another two way causality also among GCHgraapital formation) and GCE
(government capital expenditure) indicated with-@afue of 0.0007 and p-value of 0.0000 for
GCF. The implication of this study is that grospital formation has no significant impact on
economic growth in Nigeria within the period of gyu Based on the findings and policy
implications, the study makes the following recomuategtions;There should be a deliberate
collaboration between the government and the mrivedctor towards building conducive
enabling environment that promotes capital investimin the economy. There should be
conscious effort by both government and privatdaeo address the issue of corruption in the
economy in addition to strengthening public stei#dt bodies to ensure that all private
investments are captured and regulated.

INTRODUCTION

The rate of growth in Nigeria economy cannot bdyfekamined without a closer look at the
contribution of capital formation to Nigeria’'s e@mnic growth. This is in the understanding that
capital formation has been recognized as an impbifector that determines the growth of
Nigerian economy (Ugwuegbe and Oruakpa, 2013).

No country has achieved sustained economic growitiowt substantial investment in capital
formation (Apuu, 2014). In a bid to attain econorgrowth around the world, emphasis has
been placed on increased capital formation. Negk#ls, understanding the determinants of the
capital formation is a crucial prerequisite in d@esng a number of policy interventions towards
achieving economic growth (Okonkwo, 2010).

Capital formation refers to the proportion of prasewcome saved and invested in order to
augment future output and income. It usually resfitim acquisition of new factory along with
machinery, equipment and all productive capitaldgoo

Jhingan (2003) defines economic growth as a prosesseby the real per capita income of a
country increase over a long period of time. Acaogdo him, economic growth is measured by
the increase in the amount of goods and serviastuped in a country. Economic growth occurs
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when an economy’s productive capacity increaseshwlm turn is used to produced more goods
and services.

There are numbers of theoretical issues and erapisitdies that established the relationship
between capital formation and economic growth. fi&e-classical synthesis, established that for
an economic agent, saving plus borrowing must e@sagét acquisition. It follows that in a
closed economy national saving and domestic investmwill always be equal. Thus, a high rate
of capital formation lead to a high rate of proawity which brings about growth (Babalola,
2003).

Capital formation naturally plays an important ralethe economic growth and development
process. It has always been seen as potential lgrewhancing player. Capital formation
determines the national capacity to produce, wimdiurn, affects economic growth. Deficiency
of capital formation has been cited as the mosbgeiconstraint to sustainable economic growth
(Owolabi and Ajayi, 2013). It is therefore not suspg that the analysis of capital formation has
become one of the central issues in empirical nemmnoomics. One popular theory in the 1970s,
for example, was, that of the "Big Push" which segigd that countries needed to jump from one
stage of development to another through a virtwyete (Hernandez-Cata, 2000) in which large
investments in infrastructure and education couplét private investment would move the
economy to a more productive stage, breaking fres feconomic paradigms appropriate to a
lower productivity stage. Growth models like theesrdeveloped by Romer (1986) and Lucas
(1988) predict that increased capital accumulatian result in a permanent increase in growth
rates.

The relationship between capital formation of thetion and economic growth has been
documented in a number of empirical investigatidrige result which has been found in several
analyses is that causality exists between capi@iraulation and economic growth (Okonkwo,
2010). Jhingan (2006) stressed that the processamtal formation is cumulative and self-
feeding. It involves three inter-related conditip{a) the existence of real savings and rise in
them; (b) the existence of credit and financiatitosons to mobilize savings and to direct them
to desired channels; and (c) to use these savargsvestment in capital goods. Therefore, we
can understand that savings is the major determiofnapital formation (Apuu, 2014). It is
widely believed that an increase in the proportminational income devoted to capital
formation is only one avenue for growth. Therefpe®ple are encouraged to save more than to
consume more, because a growing economy requicessiant flow of fund for investment in
other to assure a supply of capital goods adeqimatgroduction of consumer goods and
replacement of obsolete equipment (lyoha, 2007).

Over the years, the growth rate of capital formaii Nigeria has not been satisfactory. It has
always been very low and often negative. In theedtowards rapid economic growth and the
Nigerian vision of being one of the twenty biggesbnomies in the world come 2020, expert
opinion is that the economy should be growing & thate of at least 15 percent per annum
(Soludo, 2010). Jhingan (2006) argued that theohtapital formation is low in less developed
countries, the reason being that they lack in tHastors which determine capital formation.
This brings about capacity under-utilization asowses (human and material) are not
adequately mobilized to bring about substantialneatic growth. Such growth can only be
possible if there is continuous increase in thatahptock of the nation to be brought about by
massive public and private investment in the coufiyoha, 2007).
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From the foregoing, it can be observed that emphaas been on capital formation as a major
determinant of economic growth. However, there amventional perception that the most
pertinent obstacle to economic growth is the slgerta capital.

Statements of the Problem
In 1986, the Nigerian government pursued a strattadjustment programme (SAP) which
shifted emphasis from public sectors to privateasqApuu, 2014). The goal was to encourage
private domestic savings and private domestic imvest for capital formation in order to
enhance economic growth (Bakare, 2011). The sw@gpeationship between capital formation
and economic growth is that through financial ssrgisuch as savings and deposit mobilization,
credit creation, it increases the accumulation agital which in turn is expected to enhance
economic growth of the country (NPC, 2004).
However, capital formation in Nigeria has been ahtarized by fluctuations which may be
responsible for lack or inadequate social infragtiee such as roads, power supply and health
facilities. The speed and the strength of econamevth in Nigeria have not been satisfactory
which contributes equally to the decline in capitatmation over time. (Oloyede, 2001).
For instance, during 1980s, gross fixed capitainfdion average was 21.3 percent of GDP in
Nigeria. This proportion increased to 23.3 pera@nGDP in 1991 and declined drastically to
14.2 percent of GDP in 1996. It picked and incrda®el7.4 percentage in 1997 and average
21.7 during 1997 to 2000. The gross fixed capuaiation rose from 22.3 percent of GDP in
2000 to 26.2 percent in 2002 and declined to 2&r8gnt in 2005.The capital formation rate in
2008 was 0.060 which represent 6% of the GDP (CENS8).
By implication, the initial optimism expressed abpublic sector reforms has not been met as
Nigeria continues to be confronted with low rateecbnomic growth. The rate of infrastructure
development is very slow in the country which hirsdi@reign and domestic investment (Bakare,
2011). The skills of labour are poor and technaagbackwardness hampering the process of
new inventions and innovations (Ajao, 2011). Hetm& capital accumulation is the main
obstacle faced in achieving the goal of sustairesh@mic growth in Nigeria (Okonkwo, 2010).
Overall, the empirical evidence on the performaoteapital formation is mixed. While some
studies had positive effects other showed negafiest.
Judging fluctuation trends of GCF to GDP, This gtudends to study the relationship existing
between the two variables. The study also intewdsamplement the existing literature by
investigating empirically the extent to which capifiormation has impacted on economic growth
in Nigeria.
Objectives of the study

The major objective of the study is to examine #fiect of capital formation on economic
growth in Nigeria. The specific objective of thedy are to:

» determine if capital formation has any significanpact on economic growth in Nigeria.

» determine the direction of significant causal nelaship between capital formation and

economic growth in Nigeria.

This paper is organized into five sections, seatine comprises the introductory background of
the study. Section two covers the theoretical fraork and literature review. Section three gives
information about the research methodology. Sedtandeals with empirical results and
discussion. Section five covers the summary ofifigs, policy implications and policy
recommendations.
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REVIEW OF RELATED LITERATURE
Conceptual Review

The Deter minants of Capital Formation

Capital formation is the main key to economic gtowt reflects effective demand and, on the
other hand, it creates productive efficiency fdufe production. However, the level of impact of
capital formation on economic growth depends onitkensity of its determinants. Thus, these
determinants could be savings, foreign direct itmest (FDI), gross domestic product (GDP),
interest rate, population growth (Jhingan,2006)neyosupply, exchange rate (Anyanwu,1993).
In the opinion of most economists, it is believéattchanges in any of these factors, affect
capital formation either positively or negativelhich in turn affect the economy as a whole.
Savings

Mankiw (2000), states that if savings rate is hitjig economy will have a large capital stock
and high level of output. If the savings rate i&,léhe economy will have a small capital stock
and a low level of output. Todaro and Smith (20@fjined that capital accumulation results
when some proportion of present income is savediavested in order to augument future
output and income. Ramsey (2006) states that Fagings contribute to higher investment on
capital assets and hence, higher GDP. Bakare (20pied that savings contributes to higher
investment on capital assets and hence higher G&geh and Apuu (2015) observed that the
central idea of traditional development theoryhiattincreasing savings would accelerate growth
rate of capital formation. The higher the incones papita, the higher the consumption and
savings rates thereby increasing the capital stock.

Foreign Direct | nvestment

Al-Shamsi (2005) stressed that foreign direct itwest is a significant part of capital formation
in the country. Foreign direct investments consfséxternal resources, including technology,
managerial and marketing expertise and capitall thidse generate a considerable impact on
host nation’s production capabilities. At the emtrlevel of gross domestic product, the success
of government’s policies of stimulating the produetbase of the economy depends largely on
her ability to control adequate amount of foreigrect investments comprising of managerial,
capital and technological resources to boost th&tieg production capabilities. However, some
analysts (known as the dependence school) aregbfropposed to pro foreign direct investment
perspectives. Anyanwu (1993) argued that foreigrestments bring to the home country, a
package of cheap capital, advanced technology risugaowledge of foreign market for final
products and capital goods, immediate inputs amd materials. He argued that developing
countries need to employ export oriented developratrategies in order to meet their foreign
exchange and employment requirements and thatastesitation is much more likely to succeed
if these countries can acquire capital export nmarkeuch markets he maintained are precisely
what multinational companies with their worldwid®ruscing and marketing can offer.

Ajao (2011) argued that developing countries’ ecomodifficulties do not originate in their
isolation from advance countries, but that the nposterful obstacle to their development comes
from the way they are joined to their internatiosgstem. He maintained that multinational
corporations transfer of technologies to develomagntries result in mass unemployment; that
it result to monopoly rather than inject new cdpigsources; displace rather than generate local
business and they worsen rather than amelioratectiumtry’s balance of payment. The
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dependence school rejects the pro foreign diraastment analysts’ depiction of the benefits
derived from participation in the international aomy.

SurplusLabour

Donwa and Odia (2009) points out how underdevelopedntries suffer from disguised
unemployment on a mass scale. This surplus lalmyoe fcan be put to work on capital projects
like irrigation, drainage, roads, railways, and $es1 They can supply simple spare tools by
farmers and food by their families and through tvaty, surplus rural labour force can be a
source of capital formation. Aiyelogbon (2011 ) the other hand suggested that economic
growth takes place when capital accumulates withdvawal of surplus labour from rural sector
and its employment in the industrial sector. Suchkers are paid the subsistence wage which is
less than the prevailing market wage rate. Thiddea profits which are invested by capitalists
for capital formation.

Population Growth

Jhingan (2006) argued that as population incregses,capita available income declines as
people are required to feed more children withgame income. It means more expenditure on
consumption and a further fall in the already loawiegs and consequently in the level of
investment. Furthermore, a rapidly growing popolatiwith lower incomes, savings and
investment compels the people to use a low levehnelogy which further retards capital
formation.

Interest Rate

High interest rate discourages investors and loigrest rate encourages investors and the
existence of high interest rate acts as an obstageowth of both private and public investment
in an underdeveloped country (Jhingan, 2006).nlaraderdeveloped country, businessmen have
little savings out of undistributed profits, thege to borrow from the banks or from the capital
market for the purpose of investment and they wdnadow only if interest rate is low. A low
interest rate policy is a cheap money policy. lkesapublic borrowing cheap, keeps the cost of
servicing public debt low and thus helps in finagcieconomic development. Even from the
point of view of foreign investors, the availahjiliof cheaper money for ‘complimentary funds’
encourages private foreign investment.

Government Assets

According to Mark (2012) Government assets and teue at the time of assessment are the
main factors behind capital formation. Governmebggin capital formation by buying land in
times of economic stagnation, when property vakaéls In such times, they are also liable to
seize land. It is then their choice to hold onte tand or to sell it. Favourable government
policies aim at fostering investment-friendly emwviment through provision of basic
infrastructural facilities, subsidies, tax concessi investment allowances and low interest rate,
high disposable incomes and business profits dé&termine capital formation (Donwa and
Odia,2009).

Theoretical review

Harrod-Domar Economic Growth Moded



225 This theory was named after two famous econom@tsiRoy Harrod of England and Professor
226 Evesey of United State of America who independeiattynulated the model in the early 1950’s.
227 This basic model assumes that it is a closed ecgpnamd that there is no government, no
228 depreciation of existing capital so that all inwesnt is net investment, and all investment (I)
229 comes from savings (S). The model describes thenomir mechanism by which more
230 investment leads to more growth. For a countrydweetbp and grow, it must divert part of its
231 resources from current consumption needs and irthesh in capital formation. Diversion of
232 resources from current consumption is called sawwhile saving is not the only determinants
233 of growth, the Harrod-Domar model suggests tha @&n important ingredient for growth. Its
234 argument is that every economy must save a ceptaortion of its national income if only to
235 replace worn-out of capital goods. The model showathematically that growth is directly
236 related to saving and indirectly related to capatput ratio. Suppose we define national income
237 as'Y, growth as G, capital output ratio as K, sgds S, and investment as |, and average saving
238 ratio as s, and incremental capital output ratidk,ahen we can construct the following simple
239 model of economic growth.

240

241 S=Y 1
242

243  Saving (S) is some proportion of national incomg (Y

244 1= Ak 2
245 Investment (I) is defined as the change in capitatk (K)

246 G =AY/lY 3

247 Growth is defined as change in national incoré)(divided by the value of the national

248 income. But since the total stock, K, bears a direlationship to total national income, or output
249 Y, as expressed by the capital/output ratio k, ih@ésillows that

250 K/Y=k 4

251 OrAK/ AY =K S

252  Finally, since total national saving (S) must eqo#l investment (1), we can write this equality
253 as;

254  S=i 6

255 But from Equation (1) above we know that S=Y ammhfrEquations (2) and (3) we know that
256 I=AK =KAY. It therefore follows that we can write the idéntof saving equaling investment
257 shown by Equation (6) as

258 S=Y=kAY= Ak=1 7

259 Or simple as S.y = Ky 8

260 AY/Y =G =s/K 9

261 The simplified version of the famous Harrod —Dorequation in the theory of economic growth
262 implies that the rate of growth of GNRyy) is determined jointly by the national savirajio,
263 S, and national capital/output ratio, k. More speaily, it says that the growth rate of national
264 income will directly or positively be related tovéag ratio (the more an economy is able to save-
265 and invest-out of given GNP, the greater will be tgrowth of that GNP) and inversely or
266 negatively; relate to the economy’s capital/outyaiio (the higher the K, the lower will be the
267 rate of GNP growth). In order to grow, an economystrsave and, therefore invest, a certain
268 proportion of their GNP. The more an economy care sthe more it can grow for any level of
269 the rate of growth depends on how productive tirestment is (Bakare, 2011)

270
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The Solow Neo-classical M odel of Economic Growth
In the 1950s, MIT economist Robert Solow preserstatkw model of economic growth that
addressed limitations in the Harrod-Domar modelollowing the seminal contributions of
(Solow, 1956 and1957) and (Swan, 1956), the nesicls model became the dominant
approach to the analysis of growth. Between 1956 V0 economists redefined ‘old growth
theory known as the Solow neoclassical model ohegoc growth. Building on a neoclassical
production function framework, the Solow model hights the impact of capital, population
growth and technological progress, on growth itogaed economy setting without a government
sector. The key assumptions of the Solow model are:
It is assumed that the economy consists of on@ispodducing one type of commaodity that can
be used for either investment or consumption p@p.os
The economy is closed to international transastenmd the government sector is ignored.
All output that is saved is invested; that is, ire tSolow model the absence of a separate
investment function implies that Keynesian diffibe$ are eliminated since ex ante saving and
ex ante investment are always equivalent.
Since the model is concerned with the long runetlaee no Keynesian stability problems; that is,
the assumptions of full price flexibility and moaet neutrality apply and the economy is always
producing its potential (natural) level of totaltput.
Solow abandons the Harrod—Domar assumptions ofed ftapital—-output ratio (K/Y) and fixed
capital-labour ratio (K/L).
The rate of technological progress, population gnoand the depreciation rate of the capital
stock are all determined exogenously.
The Solow growth model is built around the neodtadsaggregate production function and
focuses on the proximate causes of growth:
Yt =f (Kt, AtLt) 10
where Y is real output, K is capital, L is the labéanput and A is a measure of technology (that
is, the way that inputs to the production functicen be transformed into output) which is
exogenous and taken simply to depend on time. Soreet A is called ‘total factor
productivity’.
It is worthy to point out two major things that asiéal;
Time(t) does not enter the production function diseexcept through capital(K), labour(L) and
technology(A).
A and L enter multiplicatively into the model. Als icalled “effectiveness of labour” and
technological progress that enters in this wayalked “labour augmenting” or “Harrod Neutral”.
Technology is “capital augmenting” if technologytens as

Y =1 (AK, L) 11
and “Hicks Neutral” when Y =Af (K, L) 12
In the neoclassical theory of growth, technologgssumed to be a public good. Applied to the
world economy this means that every country is m&slito share the same stock of knowledge
which is freely available; that is, all countriesvie access to the same production function.
The model assuming a situation where there is mbntdogical progress. Making this
assumption of a given state of technology will wllthe economy to concentrate on the
relationship between output per worker and capealworker. Therefore rewritten as:
Y =F(K, L) : 13
The aggregate production function given above su@ed to be ‘well behaved’; that is, it
satisfies the following three conditions.
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First, for all values of K> 0 and L > 0, F(-) elatts positive but diminishing marginal returns
with respect to both capital and labour; thabEpK > 0, 3°F/5K? < 0, 3F/3L > 0, andd*F/oL? <

0.

Second, the production function exhibits constahirns to scale such that AL) = AY; that

is, raising inputs by will also increase aggregate outputXiyLettingA =1/L yields Y/L = F
(K/L). This assumption allows the model to be tentdown in intensive, where y = output per
worker (Y/L) and k = capital per worker (K/L):

y =1 (K) 14

where f(k) > 0, and f(k) < O for all k

the above equation states that output per workarmissitive function of the capital—labour ratio
and exhibits diminishing returns. The key assunmpaibconstant returns to scale implies that the
economy is sufficiently large that any Smithian ngaifrom further division of labour and
specialization have already been exhausted, sotlikasize of the economy, in terms of the
labour force, has no influence on output per warker

Third, as the capital- labour ratio approachesityfi(k—) the marginal product of capital
(MPK) approaches zero; as the capital-labour rapiproaches zero the marginal product of

capital tends towards infinity (MPk& ).
A

y y =f(K)

v

Figurel

The neoclassical aggregate production function.

The above graph shows an intensive form of thelassical aggregate production function that
satisfies the conditions. As the diagram illussatior a given technology, any country that
increases its capital-labour ratio (more equipnpart worker) will have a higher output per
worker. However, because of diminishing return® ifmpact on output per worker resulting
from capital accumulation per worker (capital deepg) will continuously decline. Thus for a
given increase in k, the impact on y will be mugrbater where capital is relatively scarce than
in economies where capital is relatively abundaimat is, the accumulation of capital should
have a much more dramatic impact on labour proditgiin developing countries compared to
developed countries.
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The slope of the production function measures thggmal product of capital, where MPK = f(k
+ 1) — f(k). In the Solow model the MPK should beigh higher in developing economies
compared to developed economies. In an open ecosetting with no restrictions on capital
mobility, capital flowing from rich to poor counéi$, attracted by higher potential returns,
thereby accelerating the process of capital accationl (Okonkwo, 2010).

Empirical Review

Many studies have been undertaken so far in thga af research. A brief mention of these
studies and their results is being made in this@ec

Bakare (2011) studied capital formation and ecowognowth in Nigeria. The study covered
1979 — 2009 which is a period of thirty (30) yedrke ordinary least square multiple regression
analytical method was used to examine the reldtipnsetween capital formation and economic
growth. The study tested the stationarity and tegration of Nigeria’s time series data and used
an error correction mechanism to determine the -longrelationship among the variables
examined. Econometric results suggested the needtidogovernment to continue to encourage
savings, create conducive investment climate angrawe the infrastructural base of the
economy to boost capital formation and promoteasngble growth.

Orji (2009) studied the relationship between fgngprivate investment, capital formation
and economic growth in Nigeria using the two-stlgest squares (2SLS) method of estimation
using a time span of 1970-2007.The study findsthatong run impact of capital formation and
foreign private investment on economic growth igéa than their short-run impact. There is
thus, a long-run equilibrium relationship among treiables as the error correction term is
significant, but the speed of adjustment is smrmalbéth models. It conclude that foreign private
investment affect economic growth positively budvweds out private capital formation in Nigeria

Okonwo (2010) studied the impact of capital form@aton economic growth in Nigeria
from 1979-2008. It employ the use of the clasdiicagar regression model (CLRM) through the
ordinary least square (OLS) method, the impactapital formation on the Nigeria’s economic
growth was examined. The result shows that capiahation, government deficit, money
supply is positively related to GDP, inflation iegatively linked to economic growth. The result
shows that the level of financial development (axi@d by market capitalization of the Nigeria
Stock Exchange) has significant positive impactapital formation, Foreign Direct Investment
(FDI) showed a negative relationship with capitniation .The empirical findings revealed
that capital accumulation has a significant positimpact on Nigeria’s economic growth
Aiyedogbon and John (2011) carried out a researchmditary spending and gross capital
formation in Nigeria. The study covered from 198Q. It employed the econometric
methodology of vector error correction model anstitg the results using stationarity test, co-
integration and variance decomposition. It wasalieced that military expenditure and lending
rate constrained private investment in the shartasiwell as in the long run while the impact of
GDP was significant and positive with GCF in thedaun. However, in the short run, its impact
was only positive but not significant in explaini®CF in Nigeria in the period under review.
Although, the econometric results show that GDPtrdmutes more than any other variables
employed in the study in influencing GCF performaie Nigeria, the variance decomposition
results show that GCF and MILEX are the most exogsrvariables in the model. The study
conclude that excessive MILEX has a deleteriousaichpn the Nigerian economy
Desroches et al. (2007) tried to find out the gldbeces that had led to the decline in the world
real interest rate over recent decades and alsindoout the key factors that shaped the
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10

behaviour of desired world savings and investmEat.their analysis, they used the dataset on
savings, investment and their determinants fromirgtustrialized and emerging economies
covering the time period from 1970 to 2004.

Adofu (2010) examined the impact of foreign dirgatestment on economic growth in Nigeria
from 1986-2004. The study employed the use of anyiheast Square regression technique. The
result shows that FDI has significant impact onnecoic growth in Nigeria during the period
under review.

Rekha (2011) carried out a research on the sbog-tun relationship between capital
formation and economic growth. The study Coversra ltime-period from 1950-51 to 2009 in
which annual time series data are used in the sisalyhe results showed that capital formation
exert influence on economic growth.

Owolabi and Ajayi (2013) on stock market and ecoiwogrowth in Nigeria. To achieve
this objective, ordinary least square regressionS)Ovas employed using the data from 1971-
2010. The result indicated that there is a posttélationship between economic growth and all
the stock market development variables used. Wiithh ®-squared and 95% adjusted R-squared,
the result showed that economic growth in Nigesiadequately explained by the model for the
period between 1971 and 2010. By implication 95%hef variation in the growth of economic
activities is explained by the independent variablEhe result of the study, which established
positive links between the stock market and econagnowth, suggests the pursuit of policies
geared towards rapid development of the stock nhaftso, all sectors of the economy should
act in a collaborative manner such that the optimhanefits of linkages between the stock
market and economic growth can be realized in Nager
Godwin (2000) studied the effect of export earnifigstuations on capital formation in Nigeria.
The study covered the period from 1972-1995. Thalystused the standard normalization
combined with a moving average approach (reduced fuation). The study concluded that
that the current level of export earnings fluctoias adversely impinges on investment.
Ogunjiuba and Adeniyi (2004) studied economic growahd human capital development in
Nigeria. The study covered a time frame from 19003 The ordinary least squares method
(OLS) was adopted as the estimation technique ¢ir@iepwise regression in order to avoid
multicollinearity of explanatory variables. It wisund that the parameter estimate is positively
signed and the t-statistic for human capital (proxyRGCF) is statistically significant at 5 per
cent level. It indicates that it significantly iagt on Nigeria’s economic growth. The
coefficient of lagged RGDPG is positive and stat#dly significant at 5 per cent level. The
recurrent expenditure on education (RE) is riglsigned and statistically significant at 5 per
cent. This empirically shows that investment inmlam capital accelerates economic growth.
Considering PRYE, the result validates the expeptegitive relationship between this variable
and RGDPG. And its coefficient is statisticallyfferent from zero at 5 per cent. This result
points that human capital formation has a signifiégenpact on economic growth.

Gbenga and Adeleke (2013) examined the relationaimpng savings, gross capital formation
and economic growth in the Nigeria economy, betw&ens and 2008. The study adopted co-
integration and vector error correction model VE@HSIthe estimating technique with special
reference to VAR causality test. The result of unt i.e. stationary test showed that the gross
domestic product GDP which is a proxy for growtayiags which is a proxy for gross national

savings GNS are both integrated of order two i.€2)lwhile capital formation which gross

capital formation GCF served as its proxy is inéégd of order 1 (1) The findings revealed the
existence of long run relationship among the thvagables as shown from the co-integration
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regressions which were characterized by high Rrequmositive coefficient from all parameter
estimates and significant of F values from all theee equations. The vector error correction
model, apart from corroborating the strong linkageong the three variables, also showed that
GDP has stronger influence on both GNS and GCF ttiaimfluence of GNS and GCF have on
GDP .Also causality test confirmed the existencthefsymbiotic relationship among them since
GDP and GCF, GDP and GNS, and GNS and GCF all exbidirectional causality. If the
findings of this research work are transformed ingolicy implementation i.e. proper
harmonization of policies on economic variablesyeligoment of the real sector of economy,
acceleration of the growth of capital formationags root mobilization of savings from the
surplus sector to deficit sector, it will lead tswstained long run economic growth.

Pat and Odia (2010) studied the impact of glob&braon the gross fixed capital formation in
Nigeria from 1980 to 2006 using the ordinary lesgiare. It was found that globalization proxy
by openness was negatively and insignificantlyteeldo gross fixed capital formation. Foreign
Direct Investment and Gross Domestic Product westtige and significant while exchange rate
had a negative impact on GFCF. Interest rate haitiy® and insignificant relationship with
GFCF, therefore globalization has no significanpatt on gross fixed capital formation in
Nigeria.

Ugwuegbe and Uruakpa (2013) investigated the implacapital formation on economic growth
in Nigeria from 1982-2011. The data were collectemin Central Bank of Nigeria (CBN)
statistical bulletin (2011). The study employed Qatly least square (OLS) technique. Phillip-
perron test was used to determine the stationafityhe variables, Johasen co-integration test
was employed to determine the order of integratwile error correction model was employed
to determine the speed of adjustment to equilibrilie empirical findings suggest that capital
formation has positive and significant impact omremmic growth in Nigeria for the period
under review. The result further shows a long refatronship between capital formation and
economic growth in Nigeria for the period underiegx Therefore emphasis should be place on
accumulating capital in Nigeria as this will acecate growth and development in Nigerian
economy. The Nigerian stock market should be desgpemore to enhance their contribution to
the growth of the domestic economy.

Ajao (2011) analysed the stock market developnmmagital formation and economic growth in
Nigeria. The study examines the impact of stockketadevelopment on capital formation and
growth in Nigeria. The main objective is to detammithe relationship between gross fixed
capital formations and other independent variallilkes market capitalization, new issues of
instruments, gross domestic product and induspralduction index that determine capital
formation. Time series data obtained from CentrahiBof Nigeria (CBN) and Nigerian Stock
exchange (NSE) for the period 1981 to 2009 werd¢yaed using Ordinary Least Square (OLS)
analysis. The result of the regression analysisvshibat a positive and significant relationship
exists between gross fixed capital formation anosgrdomestic product as well as industrial
production index. However, there is an inverse ti@iship between gross fixed capital
formation and market capitalization as well as ngsues of instruments; this indicates that the
Nigerian Stock Market in its many years of existemas contributed marginally to long-term
capital formation in Nigeria.

Bakare (2011) in the study focused on financiataeliberalization and economic
growth in Nigeria. The ordinary least square midtipegression analytical method was used to
examine the relationship between financial seatmerdlization and economic growth. Some
statistical tools were employed to explore thetrefeship between these variables. The analysis
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started with the test of stationarity and co-inédign of Nigeria time series data. Thereafter an
error correction mechanism was used to determiaéotig-run relationship among the variables
examined. The empirical study found that the dateevstationary and co integrated and showed
that there is a long run significant relationshietvizeen financial sector liberalization and
economic growth in Nigeria. The multiple regressresults showed a significant and negative
relationship between financial sector liberalizatiand economic growth in Nigeria. These
results were robust to a number of econometric iBpattons. The econometric results and
conclusion support the need for the governmentetelbp the financial sector towards greater
effectiveness and efficiency. In complement of #iwove, there is the need to revisit the
structural adjustment program with a view to enliagnefficiency by altering the structure.
Adelakun and Ojo(2011) on human capital formatiod aconomic growth in Nigeria growth
for the period of 1985-2009. Multiple regressiondebwas used to evaluate the relationship
between human capital development and economicigeri. The study shows that human
capital development is beneficial and remains aemsl tool of economic growth in Nigeria.
The primary, secondary and tertiary school enrols)eiotal government expenditure on health
and on education were significantly related to ecoic growth in Nigeria

METHODOLOGY

Model Specification

Specifically, this study adopted the popular HawrdDomar growth model and followed a

multiple regression approach, thus the growth eguoat

AYIY =G =s/K 15

Where

AY represents the rate of change of national inconrate of GNP

Y = national income

G = growth of GNP

S = national savings ratio

K = national capital/output ratio

In this study, RGDP is the dependent variable isndsed as substitute of national income,
while gross capital formation (GCF) representaoral capital/ output ratio, government capital
expenditure (GCE) are independent variables.

Expressing equation 15 to accommodate the vasgatflthis study in structural form, we have

RGDP =f ( GCF, GCE)) ... 16
The functional equation above is stated in a lifiean as;

RGDR = ﬁO + BlGCFt-l +B2GCE(-1 + U1 17
where;

RGDP connotes real gross domestic product a mease@nomic growth, GCF refers to gross
capital formation,GCE is government capital expamdi U is the white noise random element
andpo —p, are parameter

Estimation Procedure

* To determine the suitability of the time seriesadamployed we ran the unit root test.
* The data was discovered to be all stationary stt diifference
* The researcher investigated for the presenceinfegration equation.
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* With the presence of cointegrating equation eisiabtl, we developed vector error
correction model.

* With the developed VEC model, we employed systepmagon estimation method to
evaluate the model to establish the effect ofitkdependent variables on the dependent
variables.

* And finally investigating the direction of causalationship between the dependent and
independent variables using the VEC causality egton producure.

RESULTS AND DISCUSSION

Unit Root Test Results

After collecting data with the aid of important tsand method, the next essential step is to
present the result, analyze and interpret the tregthh aim of getting the empirical solution to
the problem identified in the research work. SoaDatalysis means operating on the data to get
the pattern and trends in data sets. Data anady/sisvery vital step and it is the heart of every
research work. Therefore the results for the dasdyais are presented here.

Unit Root Test

The Augmented Dickey-Fuller (ADF) statistic was doyed to test for the existence of unit
roots in the data using trend and intercept. Theresults are presented below:

Table 1: Augmented Dickey Fuller Unit Root Test

Series ADF 5%crit.val Prob.Val Order Remarks

Test Statistic
GCF -2.022541 -3.544284 0.5691 0(0) Not Stationary
RGDP -1.428954 -3.544284 0.8344 0(0) Not Stationary
GCE -3.159253 -3.544284  0.1091 0(0) Not Stationary

Sources: Researcher’s compilation from E-view wer§.

Table 2: Augmented Dickey Fuller Unit Root Test
Trend and Intercept @'Difference

Series ADF 5%crit.val Prob. Val Order Remarks
Test Statistic

GCF -6.668529  -3.548490  0.0000 1(1)  Stationary
RGDP -10.77980  -3.548490  0.0000 1(1)  Stationary
GCE -6.368378  -3.548490  0.0000 1(1)  Stationary

Sources: Researcher’s compilation from E-view wer$
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Co-integration Test

Johansen co-integration test was used to teshéoprtesence of co-integration between the series
of the same order of integration. Johansen coiatem test for the series; RGDP and the
explanatory variables; GCF and GCE are summarizettutable 3. Based on the lag length
criteria, the model with lag 2 was chosen withlthear deterministic test assumption.

Table 3: Cointegration Test

Unrestricted Cointegration Rank (Trace) Test

Hypothesized No. of CE(s) Eigenvalue Traed¢isics 0.05 crit.val Prob.
None . 0.603378 50.54809 29.79707  0.0001
At most 1 0.437395 20.03061 15.49471 900
At most 2 0.031310 1.049738 386 0.3056

Trace test indicates 2 co integrating equationshat0.05 level, * denotes rejection of the
hypothesis at the 0.05 level, ** Mackinnon — Haulliehel (1999) P — value.

In Johansen co integration, the trace statisticsesd to determine the presence of co-integration
among the variables. As observed under unrestrizbeidtegration rank test, the trace statistics
indicated two co-integrating equations.

Vector Error Correction Model Result

The essence of this estimation procedure is tor@scethe speed of adjustment since the
deviation from the long run equilibrium is corregtdrough the short run adjustments. Having
established that there is co-integration equatiooray the variables, the study confirms the
reason to estimate the vector error correction m@4eCM). The result for the VECM is stated
in table 4 below:

Table 4: VECM Test

Error correction  Coefficient Std. Error T - statistics P - values
ECT=C(1) -0.026149 0.003 -4.585588 0.0001
D(RGDP(-1)) = C(2) -0.499698 0.206049 -2.425149 0.0229
D(GCF(-1)) =C(4) 0.003943 0.002198 1.7%438 0.0849
D(GCE(-1)) =C(6) -0.090492 0.025561 -3.540186  0.0016
C=C(8) 27.07672 9@L321 4.588246 0.0001

R-square = 0.506339, F stat = 3.66, Prob(F statpé7, DW = 2.388

The presence of long run equilibrium relationshipoag the variables as found from the
Johansen co integration led to the application BCWI. With this approach, both the long run
equilibrium and short run dynamic relationships oassted with variables under study is
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established. From the table above, the ECT hasxpected negative sign with the coefficient of
-0.026149, which is fractional and p value of 0.D@ticating statistical significance.

The R- square is 0.506339 showing that 50.6 percanation in the dependent variable is
explained by the explanatory variables as 49.4gmérdifference being explained by variables
not captured by this model which is representedrbyr term (et)

The F — statistics of 3.663145 with p value of @.@¢hich is less than 0.05 shows that there is
statistical significant influence of explanatoryriadles on the dependent variables. This entails
that all the independent variables jointly impaaot @conomic growth in Nigeria. The DW as
indicated in the above table has the value of Bdcating nonexistence of auto correlation
among residuals.

Granger Causality
Table5

VEC Granger Causality/Block Exogeneity Wald Tests
Date: 06/07/17 Time: 10:44

Sample: 1984 2015

Included observations: 29

Dependent variable: D(RGDP)

Excluded Chi-sq Df Prob.
D(GCF) 12.81526 2 0.0016
D(GCE) 13.40221 2 0.0012

All 17.74118 4 0.0014

Dependent variable: D(GCF)

Excluded Chi-sq Df Prob.

D(RGDP) 15.74294 2 0.0004

D(GCE) 14.46911 2 0.0007
All 25.09290 4 0.0000

Dependent variable: D(GCE)

Excluded Chi-sq Df Prob.
D(RGDP) 7.809917 2 0.0201
D(GCF) 28.20695 2 0.0000
All 28.59747 4 0.0000

Test of Research Hypotheses
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In order to determine the probability that a giveypothesis is true or false Statistics are
employed. Hypotheses are of two types namelyandl alternative hypothesis. So in testing the
first hypothesis, p-value of the t-statistics inGM are employed, while the p-value in the VEC
granger causality Test is used for the secondthgscs

Hypothesis One

Capital formation has no significant impact onremmic growth in Nigeria.

Decision rule: if the p-value of the t-statistice YECM is less than 5% critical value the null
hypothesis is rejected.

From the VECM result presented in table 4 , theajue of gross capital formation (GCF) is
0.0849 which is greater than 0.05. The study tloeeefaccept the null hyprothesis and conclude
that gross capital formation has no significant actpon Nigerian economic growth within the
period of the study.

Hypothesis Two

There is no significant causal relationship erptbetween capital formation and economic
growth in Nigeria.

Decision Rule. Hypothesis of no causality is regddf the p value is less than 0.005. From the
causality test result, the p value of 0.0004 fo®Gand 0.0016 for GCF are less than 0.05;
therefore, the study rejects the null hypothesi$ @ancludes that bi directional causality runs
among RGDP and gross capital formation (GCF).

DISCUSSION OF RESULT

At this point, we analyzed the various test conédan the cause of testing the hypotheses of the
study starting from the pre test that determineddtability of the variables. We conducted the
unit root test to ensure stationarity of specifiatiables using the ADF technique. Both the
dependent and independent variables were not séagiaat levels in ADF. However, at th& 1
difference, every variable turn out to be statign&onsidering the time series using Augmented
Dickey Fuller at trend and intercept, all theiratahted statistics were > critical values at 5%
levels of significance. The result shows that theetseries are integrated of the same order 1(1),
with the application of ADF . Thus, a linear cordtion of series integrated of the same order
are said to be co integrated. The number of timegrées undergoes differencing to attain
stationarity proves the level of integration inIs@stimation.

Johansen cointegration analysis is summarizedule t3 and model with lag 2 was chosen with
the linear deterministic test assumption. In otfeefind out the long run equilibrium point of
real GDP (dependent variable), GCF and GCE (inddgr@nvariables), Johansen cointegration
test was conducted with result showing two (2) megdrating equations as indicated in table 3
above. The result therefore, indicated the exigearia long run equilibrium relationship among
the variables. This result agrees with the findiag&benga and Adeleke (2013) and Ugwuegbe
and Uruakpa (2013) who reported long run relatigndletween gross capital formation and
economic growth in Nigeria.

With the proof of co integration among the varigbledopted for estimation, vector error
correction mechanism (VECM) presents the only apfar predicting the dynamic behavior of
real GDP in response to GCF and GCE. The ECT ataihe rule of thumb or bore signs of
negative sign with the coefficient of -0.026149sthmplies that gross capital formation by the
above coefficent adjust annually to economic grofethequilibrium to be restored in the long
run. This result is supported by the ECT p valu8.6001 indicating statistical significance.
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The R- square is 0.506339 showing that 50.6 percanation in the dependent variable is
explained by the explanatory variables as 49.4qgmérdifference being explained by variables
not captured by this model which is representedrbyr term (et)

The F — statistics of 3.663145 with p value of G4@B which is less than 0.05 shows that there
is statistical significant influence of explanatovgriables on the dependent variables. This
entails that all the independent variables jointipact on economic growth in Nigeria. The DW
as indicated in the above table has the value Dirzlicating nonexistence of auto correlation
among residuals.

From the results of VECM in the short run, it isrgaled that gross capital formation has
insignificant positive relationship with economimwth in Nigeria within the period of the study
having a coefficient of 0.003943 and pval of 0.084@licating that capital formation has not
contributed significantly to the growth of the Nigen economy as postulated by the Harold-
Domar model of economic growth, this result agregth Odo et al (2016) which found no
significant relationship between economic growtk aapital formation in Nigeria.Government
capital expenditure was found to have a significa@dative relationship with economic growth
in Nigeria with the coefficient of -0.090492 andapwf 0.0016.

However, in the long run as revealed by the uppgener of the VECM, gross capital
formation have a positive insignificant relationshvith economic growth as indicated by a t-
statistics of 0.23562 and co-efficient of 0.0083®8 government capital expenditure indicated a
significant negative relationship with economicwtio confirmed by its negative co-efficient of
-3.826294 and t-statistics of -5.70675.This shdves gross capital formation has not contributed
significantly to the growth of the Nigerian econonny the longrun, just as the capital
expenditure is seen to be harmful to economic dgramithin the study period.

From the causality result, the p value of 0.000dR&DP and 0.0016 for GCF are less than
0.05; showing that a bi directional causalitygwamong RGDP and gross capital formation
(GCF). Granger causality result also reveal a teafional causality running from government
capital expenditure (GCE) and RGDP as supportetidy value of 0.0012&0.0201 and another
two way causality also among GCF (gross capitain&tion) and GCE (government capital
expenditure) indicated with a p-value of 0.0007 &QDO0.This means that increase in gross
domestic product contributes to rise in gross eafarmation of Nigeria within the period of the
study.

IMPLICATIONSOF RESULT

The result of co integration test as indicatedh®ytrace statistics of the Johansen co integration
equations in table 3 shows the existence of long equilibrium relationship between gross
capital formation and growth in Nigerian economigisTimplies that the result of this estimation
can be relied upon in taking long run policy demsi in the economy. It also means that gross
capital formation and economic growth policies tirgued vigorously can be beneficial to
Nigerian economy in the long run.

As reported above in the short term, from the tesofl VECM , it is revealed that gross capital
formation has insignificant positive relationshipttweconomic growth in Nigeria within the
period of the study, indicating that capital foriroathas not contributed significantly to the
growth of the Nigerian economy as postulated by eold- Domar model of economic
growth.Several reasons has been adduced to exjplairpositive insignificant or negative
contribution of gross capital formation to the gtbwef the Nigerian economy in both short and
longrun periods. Odo et al (2016) suggested thatewh is easy to capture public capital
investments in the economy, it is usually diffictdt collate information on private investment
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due to the inefficiencies associated with publgtitmtions responsible for data collection and the
negative and sharp practices by Nigerian businesswho deliberately falsify records so as to
evade taxes.They further attributed the poor ougcoigross capital formation in the economy
to endemic corruption in the public sector leadiig over inflation of capital
investments.However, it is the opinion of this stalkat capital formation need to contribute to
economic growth if effort is made to address tlseiés of corruption in the economy in addition
to strengthening public statistical bodies to eaghat all private investments are captured and
regulated.The negative outcome of government dagi@enditure as it relates to the economy
in this study further confirms that our public erdéure programme need to be addressed as its
outcome still runs contrary to approrri expectatibhe Keynesian economic model presupposes
that government capital spending contributes togtiesvth of any economy, which has not been
the case in Nigeria within the period of this study

From the causality result, the p value of 0.000dR&DP and 0.0016 for GCF are less than
0.05; showing that a bi directional causalitysutamong RGDP and gross capital formation
(GCF). Granger causality result also reveal a tedtional causality running from government
capital expenditure (GCE) and RGDP as supportetthdy value of 0.0012&0.0201 and another
two way causality also among GCF (gross capitain&tion) and GCE (government capital
expenditure) indicated with a p-value of 0.0007 &ADO0.This means that increase in gross
domestic product contributes to rise in gross eafarmation of Nigeria within the period of the
study.The implication of the result is that anyipplWhich encourages the growth of gross caital
formation will also by extension influence grossrastic product positively.

CONCLUSION

This study investigated the effect of capital fotim on the growth of Nigeria economy using
the vector error correction model VECM. It wasdae$ished from the result of the study that
capital formation has no significant positive impan the growth of Nigeria economy within the
perid investigated,just as the causality test midis a two way causality between the dependent
and the explanatory variables.The implication @ gtudy is that gross capital formation has no
significant impact on economic growth in Nigeriatim the period of study. Based on the
findings and policy implications, the study makis following recommendations;There should
be a deliberate collaboration between the goverhraed the private sector towards building
conducive enabling environment that promotes ahpitestment in the economy. There should
be conscious effort by both government and prigateor to address the issue of corruption in
the economy in addition to strengthening publidistiaal bodies to ensure that all private
investments are captured and regulated.
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