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ABSTRACT

This study analyzed the impact of gross fixed edjitrmation on economic growth of Pakistan usingual time
series data from 1981-2014. Before the regressiatysis the data was pre-tested by applying Augeteticky-Fuller
(ADF) unit root test to check stationary of datheTJohansen Co-integration and Vector Error Camedtlodel (VECM)
are applied to find the co-integrating factor aegression analysis with the help of econometritwsof E-Views. The
variables included in the study is the Economicv@hoof Pakistan (GDP) as the dependent variabletiamdndependent
variables are Gross Fixed Capital Formation or &rbsxed Capital Investment (GFCF), private physicapital
investment (PRIVT), Public Capital Investment rat®m GDP (Pub), Dummy for Trade Openness PoliciesT@ade
Liberalization Policies (TOP), price index of capigoods (Ipk), both Literacy rate and technicaledion (Edu ) and
Financial development is taken as the ratio of M&DP (FD). All the variables are significant hayinue expected signs
showing the long run relation with the economicvgifo The study suggests that the provision of a#tilabor can improve

the productivity and the export of final producés@ive rise to economic growth of the country.
KEYWORDS: GDP, GFCF, ADF and VECM Model
INTRODUCTION

Investment is capital formation, the acquisitioncogation of resources to be used in productiorihénnational
income accounts, investment consists of the additiothe nation’s capital stock (i.e. fixed investit) of buildings
including residential and non-residential, machiand equipments used in production (i.e. busingssl investment) and
changes in business inventories (i.e. inventoryestwent) during a year. Investment involves theifsze of current
consumption to increase future consumption. Classimd neo-classical economists have stressed enrale of
investment in providing for the future. Investmanthe flow of spending that adds to the physitatls of the capital (it is
a flow concept, because it is concerned with tleation of new capital, whereas capital is stockcept, because it is
concerned with the accumulated volume of capifBd).calculate the capital stock, it is necessarkriow the capital
addition is the rate of investment and capital égsdn common terms, investment often refers toirfguyinancial or
physical assets. In macro-economics, investmentahaarrower, technical meaning: investment is the of spending
that adds to the physical stock of capital (Bala2686).

Fixed investment takes place both in public andgte sectors. The simplest definition of fixed istveent is
Gross Domestic Fixed capital formation, which is sum of all spending on new capital goods in @migeriod. This
definition, however, will include investment to fepe the capital that is lost during that periodragito depreciation (also
known as capital consumption), which is the losgagital due to wear and tear or obsolescenceinNestment or Net

Domestic fixed capital Formation (NDFC) is grossastment minus capital consumption. In practice,imeestment is
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difficult to measure, because rates of depreciatiom hard to calculate and are subject to wide msrgf error
(Calcagnini, 2002).

Gross Fixed Capital Formation (GFCF) builds an irgoat part of GDP. There are three main componehts
GFCF namely GFCF private sector, GFCF Public Seamtdr GFCF General Government Sector. Two of themehathe
GFCF Private Sector and GFCF Public Sector are ms#ds study. Public capital is thought to hawgative effects on
the growth and private capital is shown to haveoareging and positive effects on the growth of eroy. There is a
common agreement on the role of private investrttettit enhances the economic performance, posbiddpuse change
in technology or technological advancement is exdieg in the recent years of capital. The questitat public
investment is having positive or negative impacttemeconomic growth is of great importance togbenomists. Some of
the literature shows a positive impact of publieestment and argues that public investment bobstprtoductivity of the
private sector which in turn increases the econaoevth (Arrow & Kurtz (1970); Barro (1990). Accarg) to this view,
public investment is important to determine theglonn economic growth in the sense that it not ambates positive
spillovers by providing education, basic scientifesearch, health and physical infrastructure,ibuatay also enhance
economic growth by crowding in the private investmeThere arises some questions about the effigieficpublic
investment on one hand and on the other handlé#Smeship with private investment is questiondds largued that public
investment may not have favorable impact on ecoagmwth (Khan (1996); Devarajan (1996). Since ttieoretical

relation of investment in public sector to growfttlte economy is not clear, it is an issue of eroglirconsideration.

Economic growth of the country is considered taHeederived by Gross Capital Formation. Economaagh of
the country is measured as the rise in the amdu@apital Formation of services and goods of ameanwy over a period
of time. Generally the rise in the real gross ddineSapital Formation in percentage form is usednteasure the
Economic growth (IMF, October 2012)". The relatibips between Gross Capital Formation and econornoevtr has
been discussed greatly. There is shown an effatt@noss Capital Formation has on the growth ofet@nomy by the
literature. Most of the studies concluded that Gr@apital Formation has positive effects on theneatic growth of an
economy (Edwards, (1996); Ahmad, Yusuf & AnoruoQQ)).Greenaway et al. (1998) identified that thenhn capital
has a positive relationship with growth rate logkinto the situation and circumstances of the aguidolaky & Freund
(2004) also reported the same findings. Yanikka@@0P) studied the relationship between gross fixegstment and
growth for poor and developing economies using me&asures. The results were found sound as predintéue light of
relevant literature of growth; they revealed thathe case of poor and small economies Capital &bomis positively

related with economic growth.

The relationship between economic growth and edutés traced back to the endogenous growth thebngse
theories and economists were of the view that greavestment in human capital and improved teabglcan bring
about increase in productivity. These theories egipte the innovation of the institutions and mesla both the public
and private sectors in order to get more fruitét &y providing facilities to individuals to invenThe knowledge can be
stated as the main determinant of the growth of dbenomy. Endogenous theories show a positive tetiedigh
knowledge of a developed economy which in turn tepsethe competition in growth industries in th@mamy globally.
Its contribution towards economic growth is carrieat in the shape of improvement in the healthasitum, political
stability and decreasing the fertility. Educati@nde fruitful to an economy in the shape of imprguits labor market by

providing disciplined, literate and flexible labiorce by providing them with good education.
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Gross investment or “gross fixed capital formati@méludes spending on machinery, equipments andtsires,
and changes in inventories. Whereas net investmeains spending on capital goods that constitutadalition to the
production capacity that existed before. For fix@eestment (Investment excluding inventory changes) investment is
calculated as “gross investment” (all new plant aadipment) less depreciation (an estimate of theumt of capital
stock that is used up or worn-out during the périttds net investment that varies with the chairgeeal Gross Domestic
Product, according to the accelerator model. Thé gfagross investment that replaces or maintdiesexisting capital

stock is likely to be proportional to real Grossnbestic Product and varies with the change in GBassestic Product.

Arby (2004) and Bengalwali (1995) using quarteityd series data for the period of 1971-2006 to ssexbthe
impact of gross fixed capital formation on macromamic variables of Pakistan. Kamal (2004) exprtske bilateral
relation between gross fixed capital formationjoval accounts and real growth of Pakistan fronpbupide of the some
economic sectors. Farooq &Batool (2007) used conityndlbw approach to determine the relationshipwestn gross
fixed capital formation and national income accswnting time series data. Ayaz (2006) attemptduhtbout the relation
of annual number of gross fixed capital formatioithva series of generated economic sectors likeitiune and fixture,
metal and non-metal, production and manufacturimdpstries. Khan (1988) studied the change in gfiassl capital
formation and its impact on the output. Sajid e{(2012) examined the impact of human gross cafitahation and
economic growth of Pakistan for the period of 12020. Abbas (2001) determined the role of grosedfixapital

formation in the economic development of Pakistan.

Beside the truth that there are some limited liteess existed on current issue, but these pasiestdétin’t clearly
work on the relation of gross fixed capital fornoatiwith the economic growth. This research study &a attempt to
examine the true picture of the gross fixed cagitamation and the economic growth as well as thssible relation
between them too. The main focus of this studynishe impact and relation between the gross fixegaital formation and
the economic growth. It is expected that this studll clearly determined the impact of gross fixealpital formation on
the economic growth of Pakistan and also that eithere is short or long run relation between grfissd capital
formation and economic growth of Pakistan. In 8tigly some other supporting variables are too dredduto make a deep

look and analysis.

The main objective of this research study is tal fout the effect of gross fixed capital formatiangooss fixed
capital investment on the economic growth of PakisSecond, this study are also examining thaeettrere is short or

long term relation between gross fixed capital fation or investment and economic growth of Pakistan

Investment takes many forms such as investmenuinam capital, in intangible assets, in financialets and
fixed assets, etc. In capitalist economies muchntitin is focused on business investment in phisiapital like
buildings, equipments and inventories. Recentlgaber definitions of capital have included the asitjan of intangible
capital. Investment is also undertaken by governsjearonprofit institution and households and itudes the acquisition

of human and intangible capital.
DATA AND METHODOLOGY

In this section a brief explanation of data, sosystationary test, models and its justificatios tarbe given.
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Data Analysis & Description

The data used in this study are based on annuakeBigoecause quarterly data for most of the vasahte not
available from any source in case of Pakistan. fithe period of the study data is from 1981-2014;amse data prior to
1981 at constant price are unavailable. There iglinect source to complete data; therefore datacahbected from
different sources includes, Economic Surveys ofiftak, Federal Bureau of Statistics, State BarRRakistan, Agriculture
Development Bank of Pakistan (ZTBL), Cooperativesl &ommercial Banks, International Financial Stass(IFS),
Pakistan Institute of Development Economics (PIDEdrld Development Report (WDR), The Global Econoidgtional

Accounts of Pakistan and from different surveys @ambrts.

All the variables used in the estimation for alve@stment function are taken as real and at congtigg#s. The
price index of capital (IPK) good has been caladaty dividing the value of gross fixed capitalnfiation at current price

by corresponding value at constant prices.
Developing of the Econometric Model

The present study examines the impact and reldiedween the gross fixed capital investment and @oimn
growth of Pakistan. The basic idea for developtmg économetric framework to truly capture the iniad relation of
the fixed investment and GDP growth of Pakistan taten from the earlier models develop and usedKiadaroo,
2007),(Seetanah, 2008) and (Mauritius, 2007). etecsing the variables for this study the ideatat@n from the new
growth theory (Romer, 1990), (Renalt, 1992) ands{&dy, 2001). The theoretical model of the stualyheir functional

form is;
GDP = f (GFCF, PRIVT, Pub, Ipk, TOP, Edu, FD) (2.1)

The econometric model of the above function (2&l) lbe written as;

GDR =4+ /A(GFCR, +A(P RVT) + B, Pup+,( TOP+S( 1)+ EdB{ Fpre, The expected sign of the co-

efficient are;
£>0,5,>08,>06,> 08,< 08,> 0F,> |
The variables included in the study are;
GDP = Economic Growth of Pakistan.
GFCF = Gross Fixed Capital Formation or Gross FiRagital Investment.
PRIVT = private physical capital investment
Pub = Public Capital Investment ratio to GDP
TOP= Dummy for Trade Openness Policy or Trade lalization Policy.
Ipk = price index of capital (IPK) goods
Edu = both Literacy rate and technical education

FD = Financial development is taken as the ratib8fto GDP
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ESTIMATION TECHNIQUE AND REGRESSION RESULTS

The analytical technique and the regression arafdopted in this research study are tried to b&t aqupropriate
regarding to data, analysis of the model and vi$ahsed in this research study. Firstly, to seéochthe most suitable
regression techniques to analyze truly the pictfrthe data and model depend upon the stationatheoflata that are
checked through unit root tests. As this reseatathysconsist on the time series data, mostly ssiffierm non-stationarity.
Therefore, the unit root test ADF is applied toahthe stationarity of the data. The variables shiosir stationary at first
difference as shown in the table 1. To find outrislationship between the variables the Johansentegration test was
applied, detecting the long run relation betweenariables as shown in table 2. The Vector Erroré&ttion (VECM)
model is suggested in most of the studies wherevdinables are stationary at first difference. &e& variables in this
research study also shown their stationarity on §a&, the VECM model was used for the regressialyais of the
variables to find out the impact of gross fixed itaiformation on the economic growth of Pakistanagll as the relation

between these variables.

Table 1: The ADF unit Root Test Results(The Variak#s are Taken in their Logarithmic form)

n 1 2 3 4

% At Level with At Level with Trends | At 1% Difference | At 1% Difference with

= Intercept & Intercept Intercept Trends & Intercept

> T-state Prob. T-state Prob. T-state Prob. T-state Prob.
GDP -1.825290 -0.1809 -0.46792p 0.6523 -1.83068 04h1 -1.996698 0.0860
GFCF -1.727565 0.2332 -1.344561 0.2156 -3.12449 141.Q -4.498140 0.0028
PRIVT -1.198211 0.9010 -0.459768 0.6579 -1.11635 29@7 | -1.941453 0.0933
Pub -1.345566 0.1148 -1.732301 0.2358 -3.34487 02.01-3.457371 0.0106
TOP -1.009134 0.899( -1.318099 0.8221 -1.89015 52.09-2.382211 0.0487
Ipk -0.603831 0.5609 -0.038750 0.9861 -3.33741 @8O -3.272911 0.0136
Edu -1.063039 0.3155 -0.010853 0.7902 -3.19312 27.01-3.130303 0.0166
FD -0.197815 0.7930 -1.498670 0.2723 -3.910[77 ®0045.402729 0.0010

The ADF unit root test is chosen for the statioyadf data as it is good in case of large sampld® best
estimator chosen to test the hypothesis of unitiottest and Prob. F statistics. The ADF tepsdiad on all the variables
to check stationarity. The variables didn’t show gtationarity at level form (with and with-outrids). Further, ADF test
was applied on the variables for the first diffarxenvhere the variables show the stationary. Thdtseare incorporated in

Table 1.

Table 2: Results of the Johnson Co-integration Test

Null Hypothesis Alternative Test Critical Probability
Hypothesis | Statistics | value 5% P- value
None* r=1 46.17 37.40 0.0000
Maximal At most 1* r=2 33.21 31.78 0.0281
Eigen At most 2* r=3 28.47 24.85 0.0786
value At most 3 r=4 13.19 19.31 0.0962
At most 4 r=5 6.24 15.62 0.3401
At most 5 r=6 1.32 3.84 0.3884
None* r=1 153.66 93.57 0.0000
Trace of At most 1* r=2 103.28 67.18 0.0000
the At most 2* r=3 47.48 45.58 0.0901
Stochastic | At most 3 r=4 25.43 27.97 0.1095
matrix At most 4 r=5 13.07 13.94 0.1934
At most 5 r=6 1.98 3.84 0.1398
*denotes rejectiomaodl hypothesis at 0.05 level
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Johanson co-integration test is very well-likedl$da econometric work to find out that either thegriables are
co-integrated with each other used in the modehédfvariables are co-integrated, means that thahtas have long-run
relation. The importance of this test is that,dvg help in selecting the technique and toolsterregression analysis of
the study. The relation between variables is tesyedpplying the Johanson test of co-integratiofintd out if there is any
co-integrating in the long-run vector exits or ndhis is done by selecting first the Vector Erraosr@ction (VECM)
model order for variables. A Vector Error Correntid ECM) model of order 1 is used according to $uhwarz Bayesian
Criterion (SBC). The criteria tests are based upenpresence of deterministic trend either constafinear in the long-
run. Both the trace statistics and the result ofimal Eigen value states that there is presenttheeintegrating vector at
most in the model. These results show that bothrdwe statistics and maximal Eigen value at 5%lle¥ significance
there are co-integrating vectors present in theahadd the variables are co-integrated. The restfilohanson test are

shown in table 2.
Regression Analysis of the Data and Interpretatiomf the Results

The results in table 1, ADF unit root test showthat all the variables included in the study aediehary at first
difference I(1). In such a situation, where all tlagiables are showing their stationarity at fatgference, the economist
and researchers suggest Vector Error CorrectiorC(MEmModel. The Vector Error Correction (VECM) modelassumed
to be good for regression analysis of this reseatatly as analytical technique. The Vector Errorr€dion (VECM)
model has a sound theoretical and econometric bbackgd in analyzing, forecasting and explaining loé data. It is
believed that the Vector Error Correction (VECM) sebmay give good forecast values rather than atietels used in

time series for this research study.
Lag Length Criteria

The lag length criteria are used in the time sedets analysis in order to decide about the numbéags that
will be used in the data variables. The data usegtcbnomic analysis mostly have the nature of ser@es and the time
series model mostly used is the autoregressive.(AR)model is used in order to determine the agi@ssive lag length.
There are so many lag selection criteria used deroto find out the lag length in the time seriesadvariables. The lag
length autoregressive procgsstates that a time series in which the presentevaf the variables is derived by its first
lagged value AR[). This AR) is always unknown and is carried out by the lkaggth criteria namely the Schwarz
Information Criterion (SIC), Bayesian Informatiomit€rion (BIC), Aikaike’s Information criterion (AT), Final Prediction
Error (FPE), and Hannan Quinn Criterion (HQC) (Li€©00)). The criteria mostly preferred in economstiedies are the
Aikaike’s Information Criterion (AIC). In the givetime series data all the lag selection criteria applied and their
results are given below. Here LR test statisti¢€, BIC, FPE, and HQ (at 5% level) all shows thare should be 2 lags

selected of each variable and used in the analj$ie data.

Table 3: Lag-Length Criteria Results

Lag| LoglL LR FPE AIC SC
0 | -445.8734 NA 456890.0 | 29.030611 28.63911
1 |-311.8924 179.7391| 1298.871 25.7115p 27.51356
2 | -239.3491 72.01941*| 209.9235% 21.93913* 25.86868*
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Vector Error Correction Model Estimates

The researcher suggest using the Vector Error €ioreModel for the regression analysis in caspresence of
co-integrating vectors. The VECM model is used ag/stem which has the characteristics where théatiew of the
present state is served from long-run relation theshort-run dynamics. These models are a partultiple time series
models which estimates directly the speed of doyiilim of the dependent variable as in this studp®gafter a change in
the independent variable as (GFCF, PRIVT, Pub, TiG®,Edu and FD). Error correction models are veeipful to find
out the short-run and long-run estimates of difieténe series on one another. ECMs are very usefdéaling with the
integrated data, and it can also be used for statyodata. After knowing that there is co-integrativectors present in the
variables and hence there exists a relation amarnghbles in the long-run, we specify and estimaCWl along with the
co-integrating vector by examining the model’s dyianature. The regression model as formulatedezanill be taken

/written in their logarithmic form for the regresaiin the following form:

Log(GDR), =4, + B, Lod GFCH, + 3, Lof® RIV]+f, Lag Pybr
£,Log(TOR), + 5, Log |,),+5; Log Edy+ 5, Lag Flo+¢,

The results obtained after the regression anafysishown in Table 4.

Table 4: Regression Results of the Variables as Tak in their Logarithmic form

DI Independent Variables

Variable
GDP PRIVT Pub (@)

du

@)
9)
T
(@)
M
_|
gv]
=3
~
m
|
O

1)

~8.41968.
(6.8792
0.435602
(3.87254)
0.148742
(4.53814)
0.720821
(8.54712)
-0.045921
(2.61532)
0.653471
(6.72608)
0.349820
(4.68213)

NotBarenthesis () shows the t-statistics values

The variables included in the model have significexpected true signs showing their positive impattthe
economic growth. The results in the Table 4 shdwed &ll these independent variables have long elation with the

economic growth positively affected by all theseiatsles included in the study.

Gross Fixed Capital Formation (GFCF) builds an irgoat part of GDP. There are three main componehts
GFCF namely GFCF private sector, GFCF Public Seamtdr GFCF General Government Sector. Two of themehathe
GFCF Private Sector and GFCF Public Sector are ims#te study. Public capital is thought to haveateve effects on
the growth and private capital is shown to haveoareging and positive effects on the growth of eroy. There is a
common agreement on the role of private investrttattit enhances the economic performance, posbiddpuse change
in technology or technological advancement is exdieg in the recent years of capital. The questitat public
investment is having positive or negative impacttemeconomic growth is of great importance togbenomists. Some of
the literature shows a positive impact of publiegstment and argues that public investment bobstprtoductivity of the
private sector which in turn increases the econagnisvth (Arrow and Kurtz (1970); Barro (1990). Acding to this
view, public investment is important to determite tong run economic growth in the sense that itamdy creates
positive spillovers by providing education, bastiestific research, health and physical infrastueet but it may also

enhance economic growth by crowding in the priviateestment. There arises some questions aboutfticeeecy of
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public investment on one hand and on the other itandlationship with private investment is queséd. It is argued that
public investment may not have favorable impacteconomic growth (see, Khan (1996); Devarajan (198@)ce the
theoretical relation of investment in public sectorgrowth of the economy is not clear, it is asuis of empirical

consideration.

The results revealed in this study that GFCF hasitige long run effect on the economic growth okiBtan.
An increase of 1% in GFCF will bring a 60% increasethe economic growth of Pakistan. This shows tiham
investment side GFCF is an important element of G growth. Since private physical capital investinand Public
Capital Investment ratio to GDP has also havingtpes significant impact on the economic growtfs thange in these
two variables will brought approximately 43% and %4change in the economic growth respectively. Tdwmilts are
consistent with the study of (Rienhart, 1989; Dglof Summers, 1990; Delong &Summers, 1994; Parel@o;
Seetanah, 2008; Arin, 2004).

The variable Trade openness (TOP) is used as & ffwoxhe country’s openness level.). The idea #wnomic
growth and liberalization of trade are positiveglated to each other is supported by many reseatchibe increase in
economic growth due to trade openness is carried via various channelsefficient allocation of resources,
communication and by adopting the global knowledgftly, improved specialty, increase in competitidomestically,
easy approach to large markets, an improvemeheifR&D situation by the access gains from innovatand also giving
a secure and good opportunity of investment insitebmal goods. The results of this study also fbtrade liberalization
policies having strong impact on the economic ghowttis highly significant and shows that 1% changwards the trade
openness policies will push the economic growtftYByb. A lot of literature existed having same resabtained by some
researchers in their earlier studies done thenlystin trade openness in relation with economic ¢no(ollar, 1992;
Warner &Sachs, 1995;Edwards, 1996; Ahmad et. B0pZEdwards, 1998)

The other variable included in the study is the &dion that measures the quality of labor in thelehoLooking
into the level of education and skills of workeitscan be thought that economic growth is affeddgdhuman capital,
ceteris paribus, the workers with high skills addaation is more productive and innovative. Catalumulation or even
the rise in the technological advancement can befrthits of higher level of human capital for theéharent countries
(Temple, 2001). The impact of quality of labor (Edtion) is also positive on the economic growth snstated as if there
is an increase of 1% in the quality of labor therexmmic growth of the country will go up by 65% whiis a good sign for
the economic growth of the country as well as fer productivity. The results are similar to thedgtg of (Romer, Weil,
&Mankiw, 1992; Barro, 1998).

Moreover, the economic growth may also affectedatlyeby financial development. Economic growth dan
attained through capital accumulation and techrno#éginnovations by taking into account the funoBothat are
performed by financial markets and intermediariks tesource allocation, management of risk, sawpilization, and
ease in trading. The result of this study shows 1B& increase in the financial development systelinbning an increase
of 34 % in overall growth of the economy. The résare consistent with the studies of (Levine &dKii993, Levine;
1997, Ghali; 1999, Khan; 1996; Devarajan; 1998).
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CONCLUSIONS

In economics “Economic growth” or “economic grovitteory” typically refers to “potential output” graky i.e.
producing at “full employment level”. Economic grtwis distinguished from business cycle in termsslubrt-run and
long-run changes in production. Business cycleoissilered as the short-run variations in the grasfteconomy while
growth of the economy is attributed to the changéhe amount of production in the long-run whiclk aaused by the
infrastructure changes named as factor accumulatimhgrowth of the technology. Traditionally, tlierease in human
and physical capital and changes in the technoldygh cause the increase in the productivity isuhoented as economic

growth. It can also be described as the resulegélbping new goods and services, creating demand.

Economic growth can be promoted by gross fixed tadgormation through several ways, like by cregtin
massive benefits, increasing investments by crgatinlarged markets and economies of scale, by rdmesfer of
information, technology and knowledge spilloversgénerates resourceful exploitation of resoura@mrovement in
technology and facilities relating trade which umrt gives higher foreign exchange which is usedxjgand those sectors
of economy which are not developed. This conceptipported by many theorists and some studies ededIthat the role
of human and physical capital is very effectivehia less developed countries. South Asia is coreid® be one of the
less developed regions because it is economicatigkvand it concentrates on more labor capital ttaece the rapid

increase in economic growth.
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