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Abstract
The global crisis that has started as a credisiiin USA mortgage markets in mid 2007’s
and expanded through financial markets in 2008 tgmread to whole world and affected the
other countries as well. In this study firstly, tle&fect of crisis on USA and European
Countries has been investigated using dummy variablonetheless it is investigated if the
economic growth and investment relation of the teefore the crisis changed after the crisis.
In the study panel OLS, fixed effect and panel al#yseconometric models have been used.
The results displayed that the crisis has a sigaift effect on growth rate of European
Countries. At the same time it has been determitmed causality relationship from
investments towards economic growth has weakent iperiod of crisis.
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1. Introduction

It was when the US housing market indicators sephdl7.5 % annualized fall rate in
the last quarter of 2007 that the very first wagnneceived for the economic crisis. Then
started the scenarios related to the number of sdmmllion people who may loose their
houses in 2008 due to their credit debts and hewrtarkets would shrink. It should be noted

that housing bubble was not an accident but caralesisions of regulators of the market
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since they let corporate structures absorb prafits caused wage gape on the side of workers
which also represent consumers. Workers were atsoueaged to borrow in an aim to
guarantee enough economic grotwtBup-prime mortgage shares caused world-wide $osse

for the investors.

Europe was also affected by the crisis to a largent due to exposure to financial
markets of the US. European banks had to writdosB8es from the US sub-prime loans and
fear and uncertainty spread. However, Europeanibgrgystem had some other problems as
well. For instance, several banks in Europe hagbiein rising capital in the money markets
since interbank interest rates increased due tectegice of banks to lend money to each
other. The crisis spread fast. Several banks hadlgms. For instance, UK mortgage bank
Northern Rock took an emergency loan from the Bairkngland in September 2007 and this
triggered a run on the bank. The bank had liquidigblems and led to the nationalization of
the bank in January 2008. HSBC wrote off 51 millild§ dollars a day and Royal Bank of
Scotland wrote off 5,9 billion on investments i tfirst half of 2008 Financial crisis turned

into a global crisis after the collapse of finahomarkets of industrialized nations.

Economic growth rates of the region fell signifidgnin the last two years and
projections for the years to come are still dedeeauro area GDP growth rates demonstrate
that Eurol16 growth rate for 2008 third and fourtiaer were 0,4 and -1,8 respectively. Also,
2009 first and second quarter were -4.9 and -égpactively. These figures represent
percentage change compared with the same quartiee previous year. The results are about
the same for Euro 27 areaMoreover, unemployment, another important indicdor the
economic status of the region fell since the bagmof crisis. Euro area 16 unemployment
rate was 7,2 while it was 6,7 for the Euro arearMarch 2008. These figures increased to
9,6 for the Euro Area 16 and 9,1 for the Euro &#2as of the second quarter of 2H09

This study aims to examine effects of the crisisgopowth and investment relations
using econometric models. Panel OLS, fixed effpahel causality analysis have been used.
Comparison of two periods, pre-crisis and the srigériod are evaluated in order to put

! Graham TurnerThe Credit Crunch, Housing Bubbles, Globalization ad the Worldwide Economic
Crisis, Pluto Press, London, in Association with GFC Exuits, 2008, p. 1-3.

2 patrick Roy, “The Financial Crisis Intensifies a®preads”|nternational Economic Update, Federal Reserve
Bank of Dallas, October 30, 2008 (http://dallas-fed/institute/update/2008/int0808.cfm, Access datetober
11th, 2009).

% EurostatEurostat Press Releasel44/2009.

* EurostatEurostat Press Releasel39/2009.
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forward the difference in the relationship betwegowth and investment under stable and

unstable economic conditions.

2. The Theory of Economic Growth and Investment Relabns

The classical economic understanding developed dgmASmith and his followers
assumes that economy is always in equilibrium irplegment and inconsistencies of the
economy are overcome within the structure of thenemy. The classical school refers to the
theory of economic growth on the explanation of hosuntries differ in the process of
economic growth. Proponents of this approach paintghat private sector investments have
a positive effect on the economy compared to gawent investments. The classic school
states two main determinants of economic growtlesérare increase in the labor productivity
and capital accumulation. A simple production fimcican be demonstrated as follows;

Y=f (K, L) (1)

Here K represents capital and L for labor. Whilboka productivity is provided
through labor division, capital accumulation resditom increases in investments.

On the other hand, Keynesian economic understandimgngly supports the
importance of intervention to the economy to dirémtal demand in order to achieve
economic growth. In his work “The General TheoryEohployment, Interest and Money”,
Keynes discusses poor levels of investments thasecatagnation should be overcome by
public intervention. An increase in the investmwiit have positive effect on the economy by
multiplier effect. Moreover, demand should be exjeghin order to overcome recession and
this could be achieved through the investments.

Harrod Domar's model or Harrod-Domar Keynesian dlownodel examines
economy in process and has a more dynamic unddmstaof the economy compared to
Keynes’ economic growth understanding which is nsta¢ic. The model is based on the idea
that increased production capacity of an econonmybEaturned into production increase by

increasing the demand. Demand increase triggensrduiiction increase by investments.
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The research on the sources of growth begins witbvEModel in the 1950s. Solow
Model, also known as exogenous growth model (oNbe-classical approach) was adjusted
from Harrod-Domar’s model. First form of neo-clasdigrowth model was used extensively
in the literature for a long time and two wavesief’elopment in the model can be stressed in
this manner. First one is the introduction of Soladel in the 1950s and the second wave is
the period after the 19809 hysical capital accumulation and productivitydtions are given
place in the model. The more the amount of gros®mal income per capita increases the
more the economy grows. Therefore, investment spgadre encouraged in order to renew
capital investments and increase capital accunomati

In the 1980s the model gained a new dimensiombpgenous growth theories which
considered investment, human capital, technolog Rforeign policy, education, public
spending and other various factors also had awtedfe the growth of an economy. Romer’s
study (1986) is shown as the beginning of endogempawth models in the literatSreHis
aim was to form a model that could process knowdedgcumulation. Unlike exogenous
models, endogenous models assume that growth iergjed within the structure of an
economy. Therefore factors such as human capitatexrhnological improvements as well as

investment spendings bear importance in the model.

3. Literature Review

There are several studies in the literature thatméxe the relationship between growth
and investment. Khan and Reinhart (1990) examihegeériod from 1970 to 1999 and tested
investment spending and economic growth relatignshi 24 developing countries. Their
study put forward a positive significant relatioshbetween investment and economic
growth'. In their study, De Long and Summers (1993) cohdwstudy of panel regressions of
total factor productivity growth consisting of arda sample of developing countries. The
findings of their study put forward a significantreelation between the ratio of equipment

investment to GDP and total factor productivitywtie. Authors also find negative coefficient

* A model in modern economics can be identified amahematical demonstration of some aspect of the
economy (Charles | Jone#ntroduction to Economic Growth, Stanford University, W.W. Norton G.
Company, New York, London, 1998, p. 19.)

® Elhanan HelpmanThe Mistery of Economic Growth, The Belknap Press of Harvard University Press,
Cambridge, Massachusetts, and London, England,, 206face.

® Daron Acemglu, Introduction to Modern Economic Growth, Princeton University Press, Princeton and
Oxford, 2009, p.398.

" Mohsin S. Khan and Carmen Reinhart, “Private Itmesit and Economic Growth in Developing Countries”,
World Development, Vol. 18, No. 1, January 1990, pp. 19-27.
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for structures investment in the regressfom¢han and Kumar (1997) examines the period
between 1970-1990 using time series and panelfda@b developing countries. The study
proposes that public investment spending is p@itigignificant in relation to growth as in
private investment spendihgin his study Zou (2006) uses public and privaseter
investment spending as variables. The period exaiaonsists of the years between 1957
and 1997. The study was conducted for Japan and)8# using time series model. The
econometric models used in the study are grangeyatity Johansen co-integration and least
squares methodfs

There are also studies on the relationship of dorelirect investment and economic
growth in the literature. Borensztein, Gregorio dm@ (1995) use foreign direct investment
as their variable to examine the relationship betweconomic growth and investment. They
observe 69 developing countries in panel and csmgion data. Seemingly unrelated
regression method was used to investigate theae$tip. The study puts forward a positive
significance between foreign direct investment andnomic growth'. In his study Khawar
(2005) examines the period 1970 to 1992 for dewetppountries using cross sectional data.
Results of the least squares method leads to &yeosignificant relationship between foreign
direct investment and economic growithLikewise Roy and Berg's study (2006) finds a
positive significant relationship between foreiginedt investment and economic growth
Schmidt (2008) discusses the effects of foreigealimvestment on the economic growth in
his study where he uses partially non-linear modiee study supports that foreign direct
investment positively affects economic growth. Bhwdy consists of 128 countries and three
periods 1970-79, 1980-89 and 1990-99 have beerussied by using time series and

regression modet$

8 J. Bradford De Long and Lawrence H. Summers, “Hatwongly Do Developing Economies Benefit From
Equipment Investment? Journal of Monetary Economies Vol. 32, pp 395-416, 1993.

® Mohsin S. Khan ve Manmohan S. Kumar, “Public amiva®e Investment and the Growth Process in
Developing Countries'Oxford Bulletin of Economics ad Statistics Vol. 59, No. 1, February 1997, pp. 69-88.
% yang Zou, “Emprical Studies on the RelationshipvBeen Public and Private Investment and GDP Growth”
Applied Economics Vol. 38, No. 11, June 2006, pp. 1259-1270.

" Eduardo Borensztein, Jose De Gregorio and Jong-Méka “How Does Foreign Direct Investment Affect
Economic Growth?”NBER Working Paper 5057 Cambridge, Massachusetts: National Bureau of &tamn
Research, 1995.

12 Mariam Khawar, “Foreign Direct Investment and Emmic Growth: A Cross-Country AnalysisGlobal
Eonomy Journal, Vol. 5, No. 1, 2005, pp. 1-12.

13 Ghosh A. Roy, Van den B. Berg, “Foreign Direct dstment and Economic Growth: A Time Series
Approach”,Global Economy Journal Vol. 6, No. 1, 2006, pp. 1-19.

14 Rodney Schmidt, “Enough Foreign Direct Investnm@nickens Economic Growth Everywher&he North-
South Institute, Canada, October 2008, pp. 1-31.
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4. Methodology

Methodology includes the data set and the econammatidel used in the study. While
data set is about the source of the data wher&é@ndhey are obtained the econometric

method discusses how the data is processed antheaesults are obtained.

4.1. Data Set

The data of the study; growth rate of real GDP (&R, %), growth rate of labour
productivity per person employed (LPROGR, %), amdwgh rate of gross fixed capital
formation (GFCGR, %), growth rate of long-term nest rates (INTRGR), total gross fixed
capital formation (total investment) expressed gerentage of GDP (IGDP) and growth
rate of total investment of GDP (IGDPGR) have bebtained from Eurostatl5 database.
Also, we used crisis dummy as CRISIS. Panel dataists of 31 countries in total. There is
labor productivity data for 26 of 31 countries. efé is also long-term interest rate data for 19
of 31 countries and this data encompasses the dobedween the years of 1999-2007.
Therefore, the equations where LPROGR variableusegel consists of 26 cross sections. The
equations where INTRGR variable are used consists9ccross section and encompasses
1999-2008 period.

4.2. Econometric Method

Stationary variables are required for the modehbottime series and the panel data.
Because in equations which are estimated by upit variables cause spurious relations to
occur. Therefore whether the variables bear statiorcharacteristics or not have been
investigated primarily. Stationary characteristiésrariables or whether the variables consist
of unit root or not have been investigated by usidjvidual unit root process proposed by
Maddala and Wu (199%) Choi (2001)". The process assumes that there is a unit root
process. The variables have also been tested by BESher-ADF stationary test and the LLC
stationary test developed by Levin, Lin and ChuO@® and that assume that there is a

common unit root process. The results have beemsuired in Table 1.

15 http://epp.eurostat.ec.europa.eu/portal/page/peutastat/home.

6 G.S. Maddala. an&. WU, “A Comperative Study of Unit Root Tests With Pafelta and A New Simple
Test”, Oxford Bulletin of Economics and Statistics Vol. 61, 1999, pp. 631-52

71, Choi, “Unit Root Tests for Panel DataJpurnal of International Money and Finance Vol. 20, 2001, pp.
249-272.

18 A. Levin, C.F. LIN, and C. CHU, “Unit Root Tests Panel Data: Asymptotic and Finite-Sample Progstti
Journal of Econometrics 108, 2002, 1-24.
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Table 1: Fisher-ADF and LLC Tests (Individual Intercept)

Variables Fisher-ADF LLC
RGDPGR 88.07 -5.10
LPROGR 128.89 -11.34
GFCGR 101.17 -6.55
INTRGR 107.18 -10.20
IGDP 78.73 -3.68
IGDPGR 111.68 -8.27°
It is used Akaike information criterja, b and c significant in
1%, 5% and 10%.

Fisher-ADF test results points out 5% significateesl for RGDPGR and 1% for all
the other variables. LLC test results demonstiad¢ a&ll variables are significant at the level
1% which means that they are all stationary.

While panel data has some advantages such askaNiileor more observation on the
data compared to time series and taking into cenaitbn both cross section and the period
dimensions of the data, it also has some disadgastauch as individual effects caused by
cross section and the period. These disadvantagede overcome by using fixed effect
method. The equation which is estimated by usingscesection or fixed effect method unitary
effects can be eliminated. In order to eliminatec#iic effects of the countries in the study,
estimations have been made by taking into congdiderthe EGLS cross section fixed effect.
Redundant fixed effect test has been conductedder do test the necessity for a fixed effect

model in the equation.

RGDPGR = S, + 5,LPROGR + 8,GFCGR + B,CRISI§ + &, 2)

The relationship between economic growth and imeest has been investigated by
using simple production function. First of all theriod of 1999-2007 has been estimated and
then same equation has been used to estimateribd pé&1999-2008. The results are given

in the following table.
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Table 2: Equations of Economic Growth

(Dependent Variable: RGDPGR, Panel EGLS-Cross Sean Fixed Effect)*

Period
I ndependent
Variable (1999-2007 (1999-2008)
0.12 0.20° 0.18
HPRRER (3.80) (559) | (5.43)
0.172 0.15 0.14
e ©58) | (12.43) | (12.27)
c 2.73 2.27 2.48
(22.99) (20.77) (22.37)
-1.34
CRISSS | - | - (-6.67)
Country 26 26 26
n 206 232 232
R 0.80 0.73 0.79
DW 1.84 1.67 1.65
RFE 2 7.74 467 5.94
. 0.86 1.30 0.01
J-BNormality | 5ey [0.52] [0.99]
a and b significant in 1% and 5%, t statistics iargmtheses,
probability in brackets, * it is estimated panel [ES5and GLS weight
is cross-section weight.

In the estimation for 1999-2007 it is seen thatnecoic growth has a positive
significant relationship with both labor productiand the investments. The results of the
estimations for 1999-2009 periods demonstrate thbor productivity and investment

coefficients are positive and statistically sigrait.

Differently from 1999-2007 periods, when the ye@0& included in the equation,
labor productivity and investment coefficients havereased. Thus it can be interpreted that
labor and investment are used more efficientlyhim period of crisis and these two variables
are more effective on the economic growth. Coedfitiof dummy variable for the crisis is
negative and significant as expected. Results anélas to the expectations. °Rof the
eguations are at acceptable levels. While DW si@mtsvalid for fixed effect it also points out
that there is no auto-correlation in the equati®fsE test points out that fixed effect can be
used in the equations and JB normality test poois that error terms are normally
distributed.

However, the rate of investments in GDP is onehef tariables that show relative
importance of investments in an economy for a ayuiwhile increased rates of investments

in GDP demonstrate that the amount and importafidheoinvestment in an economy is
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increased, contrary situations demonstrate thatethed and importance of the investment in
an economy is decreased. Economic growth rateemuinvestment rate, changes in long
term interest rates and crisis dummy have been imethe determinants of the investment
changes in an economy. Results are given in table 3

Table 3: Equations of Growth Rate of INVGDP .
(Dependent Variable: IGDPGR, Panel EGLS-Cross Seain Fixed Effect)

Period
I ndependent
Variable (1999-2007 (1999-2008)
1.57 1.33 1.27
MERFER (5.65) | (10.88) | (9.22)
1.10 0.69 0.72
L (4.83) (5.24) (5.45)
-0.05
INTRGR 1.96) | T | 7T
-0.88
CRISIS | - | - (-1.35)
C -27.6F -19.57 -20.02
(-5.71) (-6.79) (-6.98)
Country 19 31 31
n 149 277 277
R 0.45 0.50 0.51
DW 1.76 1.74 1.72
RFE y2 3.97 4.8 4,73
. 1.55 3.17 3.01
J-BNormality | 5 467 [0.21] [0.22]
a and b significant in 1% and 5%, t statistics iargmtheses,
probability in brackets, * it is estimated panel I[ES5and GLS weight
is cross-section weight.

Results in Table 3 demonstrate that while changeaéstment levels in GDP is
positively effective and significant to economiogth and current investment rate, interest
rate is negatively effective and significant. Tharknof the crisis dummy is negative as
expected yet it is statistically insignificant. Tihevel of income and current investment
coefficients decrease when the year 2008 includettieé period investigated. This situation
points out that less levels of income is transfét@ investments or income is less effective
during crisis period and as a result these twoabées are less effective on the investments.

DW, RFE and J-B tests proves that there are nond& problems in the equation.
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Panel data can be examined by using Granger cgusshationship test developed by
Holtz-Eakin et al. (19885. Fixed effect is eliminated in this method by takidifference in
equation and equation is estimated by using ingninvariable method. Besides using
various variables as instrument variable, lags afables or their differences can be used.

According to the tests conducted the results obthare given in Graph 1 below.

Graph 1: Causality Relationships

GFCGR | «———> | RGDPGR for 1999-2007

GFCGR | <&— RGDPGR for 1999-2008

GMM method was used in implementing causality. tEset instrument variables first
lag of interest rate, second and third lags of ginoand investment variables have been used.
J stat demonstrate that the variables are acceptshile there is a two-way causality
between the variables in 1999-2007 periods, ther@ one way causality relationship from

economic growth to investments in 1999-2008 periods

Conclusion

Financial crisis that started in the US housingketr has turned into a global crisis
spreading to Europe and other regions of the wdtidsis has affected many banks and
investments in Europe and caused decreases inmaogoowth rates of countries. This study
has investigated economic growth and investmeamatiogls by taking into consideration the
crisis for the periods of 1999-2007 and 1999-206i8gipanel data, fixed effect and causality

analyses.

The study concludes that when the crisis year 20Gfided to growth equation it is

seen that effect of investments and labor proditgtimn economic growth increases. This

9 D. Holtz-Eakin, W. NEWEY and H.S. ROSEN, “Estinmati Vector Autoregressions with Panel Data”,
Econometrica, 56(6), November 1988, pp. 1371-1395.
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situation can be interpreted that investments aedabor are used more productively in the
current period when the crisis occurred. Thus, odpective workers are dismissed and the
capital used in unproductive areas is reduced duhe crisis period. Moreover, it is found
from the investment equation that while currentelesf investment affects the investment
level in the economy positively, interest rate etffeit negatively. It is also seen that income
and current levels of investment are insufficiemtexplaining the change in investments.
Reasons for this can be given as decrease in indaorease of uncertainty which is the most
important determinant of crisis and delay of newestments. When causality relations are
examined it is seen that there is a two way refabetween growth and investment in the
period of 1999-2007. However, causality is one \irayn income to investments when the
year 2008 is included in the period. When it is ssdared that the investment decision is
given in the long term, it is expected that thesadity relationship is to be maintained from
income to investments. Because most of the invedtderisions given in the past terms have
still been implemented it is also normal to exgeerefore that the income earned in the past
periods has a causality relationship with the itunvestments. While the effect from the
income to investments weakens during the currenbgewnhich is the crisis period, the
causality relationship can be maintained through ititome that is acquired from the past
investments. The causality relationship betweeniticeme earned in the past periods to
economic growth can disappear due to the suddereawe of income from positive to
negative or to a level close to zero. Moreover, ¢hasality relation from investments to
growth can also disappear because of the low |ledfeésfective and productive use of past

investments due to low capacity use and low prodndéevels of the current period.
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APPENDIX

APPENDIX A: Abbreviations Used in the Study

RGDPGR | Real GDP Growth Rate (%); Percentage Change ondeieYear.

LPROGR Labour Productivity per Person Employed; GDP indRasing Power Standard
(PPS) per Person Employed Relative to EU-27 (E3-200)

GECGR Gross Fixed Capital Formation (Investments) GroRéte; Millions of Euro
(From 1.1.1999)/Millions of ECU (Up to 31.12.1998).

INTRGR Long-Term Interest Rates Growth Rate, 10-Year Gawent Bond Yields,
Secondary Market. Annual Average (%).

IGDP Total Gross Fixed Capital Formation (GFCF) Exprdssea Percentage of GD
(%), for the Public and Private Sectors.

IGDPGR Growth Rate of Total Gross Fixed Capital Forma(iGikrCF) Expressed as a
Percentage of GDP (%), for the Public and Privaet@s.

CRISIS Crisis Dummy Variable, 2008 is 1, the Others are 0.

APPENDIX B: Countries Evaluated in the Study

COUNTRIES (31)

Belgium Malta
Bulgaria Netherlands
Czech Republic Austria
Denmark Poland
Germany Portugal
Estonia Romania
Ireland Slovenia
Greece Slovakia
Spain Finland
France Sweden
Italy United Kingdom
Cyprus Turkey
Latvia Iceland
Lithuania Norway
Luxembourg (Grand-Duché) Switzerland
Hungary
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