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Introduction

Currently available indices are not appropriate fag plurposeof inequality
measurement because of inadequate geographic coverage, inadequate
population coverage, short length of series and inappropriate methodological
features Almost all existing price indiceor example, indices constructed and
used byDepartment of Census and Statistics, 2dDdtt and Gunewardena,
1997 Gunewardena, 200ffave been computed for the specific purpose of
measuring povertyand use the consumption patterns of around 40 per cent of
households with the lowest consumption expenditure to construct the price
indices Hencethey are not appropriate to measure inequality.

There isalso a methodological weakness inherent in thee wfbinary index
numbers such as Paasche, Laspeyres and F@hevhichcurrently available
price indicesare basedas theydo notsatisfy the property of transitivity. As a
result, it is difficult to ensure that the entire set of price comparig@hshese
methodologies yieldis internally consistent between all possible direct and
indirect comparisongKravis et al., 198 In contrast, multilateral methods
such as the EltetgovesSzulc (EKS) index, the Geahamis (GK) method,
and the CountProductDummy (CPD) method satisfy the property of
transitivity. However,the EKSand GK method alsorequire a set of region or
regionwise prices and quantities of items of uniform quality specifications,
which is difficult to obtain In contrastthe CPD methodology was origitta
developed as a speci@t regression technique to deal with representative price
lists of different countries that were not identical ancetsure base country
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invariance (Coondoo et al.,, 2004 Hence this paper applies the CPD
methodology to construct price indices for the analysis of inequality trends in
Sri Lanka.

Objective

We apply the Country Product Dummy method to construct a spatial and
temporal price index that can be used for indguahalysis between 1980 and
2010 in Sri Lanka other than in the North and the East. The former conflict
affected regions are excluded from the analysis due to lack of data from these
regions for most of this period.

Methodology

The CPD methodology iseally a bridgeregion methodhatlinks two regions
together on the basis of the relationship of each to a (base) region by taking into
account all price comparisons with all other regigKsavis et al., 198p
Consequently, the method regards each price as being dependent on the region
in which it is observed, and on the item to which it refers.

The standard CPD formulation regresdke logarithm of observed prices on
two sets of dummy variables, one relating to the various regions and the other to
the various commodities. The model has no intercept. It includes the
observations of unit prices for the base region in the base yéaniector of

prices representing the dependent variable but does not include a dummy to
represent the base as an explanatory vari&elting regionj = 1 as base and
introducing the dynamic of timg(t =1, 2,...,;T |, the regression version dfe

model is:
Inp, = BD,, * F#By Df pD,+.p (D¢ uf. (1)

In equation (1),Djt refers to thg-the region dummy variable in timg taking

value equal to 1 for all observations for regjdn timet and zero for all other

regions and timesDi* is thei-th commodity dummy variable taking value equal
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to 1 for commodityi and zero for all other commodities. The random
disturbance termuy, is a normally distributed variable with mean zero and

variances 2.

The coefficienth, of each region dummy variable denotes the differences in
the log of pricedbetwea the base region in the base year and the subscripted

region at the subscripted time” is the purchasing power parity for that
particular region relative to the base of region 1 whed.

Rao(1995 generalised the estimationogedure of the model by making use of
guantity and value data and extending the model to allow for the use of weights.
The extension had its roots in weighted least squares with weights being
equivalent to the square root of expenditure sharekis agollows:

Jilnpe = by Dy = &y B+
PfVic D + RV Do o+ W B @
ujit
The analysis uses expenditure daaue and quantityfrom the Labour Force
and SocieEconomic Surveys (LFSSpf 1980/81 and 1985/8Gnd the
Household Income and Expenditure Surveys (HI&F)990/91,1995/96, 2002,
conducted by the Department of Census and Statistics, Sri Lanka. The surveys
are broadly comparable in design and methodology, particularly in the
schedules related to household expenditure. The surveys could not be carried
out in the Northen and Eastern Provinces for twenty years after 18@3ough
with the ending of the conflict (from most of the East in 2007 and in the North
in 2009) first the Eastern Province and then the Northern Province were
covered. However, since the present papms to construct a price index that
can be used to investigate inequality trends in Sri Lanka during the post
liberalization period we are compelled to exclude the North and the East from
the analysis because of the lack of data. Nevertheless, in acmmpaper we
will construct a spatial and temporal price index for all Sri Lankan provinces



including the North and the East for the years 1980, 1985 and 2010 in order to
enable the analysis of inequality in the entire island.

We usehousehold price ahexpenditure data faevensurvey years for seven
provinces, each with urban and rural sectdise price index for the urban
sector in region 1 (Western Province) in 1980, the first year for which data is
available, was set as the basemomerary Congquently, the number of region
dummies in the basic model of equatid) applied to seven survey years,
seven provinces and two sect@sjounted to a total &7regional dummies (7
regions¥ years*2 sector$ 1 [for base] =97). The model accounted for 44
aggregated food and ndood commodity categories for which quantity data
were available. The classification system, consisting of 39 food and-tbodn
categories, wasased almost entirely oD u t t and GUeOdwar den
method

Unit valuesfor the price variablaredefined as follows. For regign

Results

Ordinary Least Squares estimaticain be used to obtain the coefficients of the
explanatory variables iaquation (2)so long as the least squares assumptions
hold. One such assumption is that the explanatory variables are independent
from each otherlf, however, there are one or more exact linear relationships
among the explanatory variables, then thetlsgsiares estimator cannot be
defined. Tes for multi-collinearity ruled out the presence of exact collinearity
between explanatory variablés equation (2) although the two commodity
dummy variables for rice and cereals and food bought out, reported high (>10)
variance inflation factorsHowever, the solution for this problem, either
dropping the correlated variables or instrumenting for thvegn,not pradtal as

these two commodities are staples and represent an important component of
household consumption. In any case, in the absence of exact collinearity, the
least squares estimator still remains the best linear unbiased estoyéate

GaussMarkov theorem (Hill et al.,, 201). Besides, our interestete is the
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coefficients of the regional dummies from which we derive our spatial and
temporal price indicesather than theoefficients of theecommodity dummies,
and tests for mukHcollinearity ruled out the presence ofexact linear
relationships betweeour variables of interest

Table 1 presents the regression results for the spatial dummy variables for the

urban sector, while Table 2 sets out the results for the rural sRetgression

results for the commodity dummies are not presented as they are not required

for the construction of regional price indices other than in the specification of

the CPD model, but are available from the authors on reqliestfull set of

urban ad rural price indices is set out im Table 3 which is derived from the
exponentials of the coefficients of the regional dummies in Tables 1. a2
regressiorresults appear sensible. For example, all proved significant at the 1

per cent or 5 pecent critical level other than for the coefficients representing

first year (1980) variables for all regiored both sectorswWith Western
Provinceds ur ban s e,380takenoas thebhse, the datas t su
suggesta twelve (urbanjo sixteen (rural¥old increase in prices between 1980

and 200. This is in keeping with the movement of tiedo | o mbo Consumer
Price Index(CCPI) over the same perio@entral Bank of Sri Lanka, various

yearg. Moreover, théwelve to fifteenfold increasesn urbanprices since 1980

is broally consistent across regions.

However,rural prices have been generally lower than urban prices until 2002,
after whichtheyhave become highefo test whether (a) the coefficients of the
urban sector regional dummies were significantly different from 0 in the base
year 1980, and (b) whether the coefficients for the regional dummies of each of
the other years, both urban and rural, were equahtt otherwe conducted
Wald tests and’able 4 sets out the results. It can be seen that other than for
rural prices of 2007 and 201the hypothesis that regional prices are different
from each other in any year was rejected at the 5 per cent leveghdfcsince.

It is likely that variations in commodity prices across regions avdrageto
produce regional price indices that are close to each dthiérg most of this
period The relatively higher rural prices of 2007 and 2010, however, merit
furtherinvestigation in future research.



Conclusion

This studyconstructedspatial and regional price indicésr the years 1980,
1985, 1990, 1995, 2002, 2007 and 2@d0the admittedly limitedpurpose of
measuring trends in consumption inequalitye empirical researctevealed
recently emerging differences in rural and urban prices that are significaat and
cause for concern. These differenaaerit careful investigation tdind out
underlying factors, using morappropriate andkxtensive data. df example,
multivariate time series analysisingthe spatial consumer and producer price
dataseries maintainety the Central Banlof Sri Lanka,may throw further

light on the extent to which commodity markets are spatially integrated, and
help identify the commodities and districharkets thatare lagging behindAs
importantly, such an analysis will show whether differentials between the prices
that consumers pay for products, and the prices that producers rdweiee
decreased over the years witttter transport and connectivity, or whether these
differentials have remained the same, or even increased, due to other reasons
such as antinarket practicesResearch on these lines can better inform policies
aimed at controlling inflation even while mal sure that producers get better
pricesfor their products

A major limitation of the present study is that the price indices produced cannot
be used to analyze the progress of inequality in the North and the East, and, in
fact, in the country as a whaml However, ina companion papemwe intend
constructing aspatial and temporal price index for all Sri Lankan provinces
including the North and the East for the years 1980, 1985 andtBadvill

enable the analysis of inequality in those regions as well



Tablel: CPD Regression Results for Regional Dummies, Urban Sector

Province0 / Year 1980 1985 1990 1995 2002 2007 2010
Western - 0.5781% 1.1500%* 1.6046% 2.0991%* 2.2930%** 2.7420%%
- (-0.117Q (-0.1183 (-0.1179 (-0.1189 (-0.1213 (-0.1203
Central -0.1394  0.5416%* 1.1369% 1.5580%* 2.0055%* 2.1533%* 2.6960%*
(-0.1103 (-0.1169 (-0.1159 (-0.1205 (-0.119) (-0.1209 (-0.1159
Southern -0.0608  0.4208%** 1.0326*+ 1.4325% 2.0716%+ 2.2263%+* 2.7177%%
(-0.1120 (-0.1129 (-0.1130 (-0.118) (-0.1073) (-0.1166 (-0.1199
North Western 0.0062  0.3742% 1.0402%+ 1.4770% 2.0665++* 2.0933%+* 2.597 1%+
(-0.1119 (-0.1085 (-0.1139 (-0.1153 (-0.1173 (-0.1150 (-0.12)
North Central -0.120 0.391 1%+ 1.0695*+* 1.5751 % 2.0810%** 2.1694%+* 2.6623%+
(-0.1043 (-0.1179 (-0.115) (-0.1123) (-0.114Q (-0.1170 (-0.1179
Uva 0.0618  0.4867** 1.0753%+ 1.4454% 2.0584%+* 2.2040%+* 2.6637++
(-0.1129 (-0.1146 (-0.1146 (-0.1169 (-0.1139 (-0.1079 (-0.1125
Sabaragamuwa -0.0184  0.4752%* 1.0671%+ 1.4450% 2.1222%% 2.1633%+* 2.6687++
(-0.1097 (-0.1139 (-0.1156 (-0.118) (-0.1169 (-0.124Q (-0.1209

Notes: Standard errors in parentheseSighificantat 5%;** significant at 1%.



Table2: CPD Regression Results for Regional Dummies, Rural Sector

Province Near 1980 1985 1990 1995 2002 2007 2010
Western 0.0429  0.4635"*  1.0358**  1.4856*  20603"* 23269  2.8015"*
(-0.119) (-0.1233 (-0.1229 (-0.1248 (-0.1239 (-0.1199 (-0.120§
Centrd -0.0379  0.4024**  1.0065**  1.3825%*  1.9881**  2.2026** 26115
(-0.1148 (-0.1189 (-0.123§ (-0.12m) (-0.122) (-0.118§ (-0.1267
Southern -0.0800 0.3128**  0.9486**  1.3767**  1.0282%*  22106**  2.8785%**
(-0.1129) (-0.1219 (-0.1187 (-0.120§ (-0.1248 (-0.1189 (-0.10@)
North Western -0.0800 0.3229%*  0.9386**  1.3476%*  1.0148**  22000%*  2.6483***
(-0.1053 (-0.1279 (-0.1189 (-0.1259 (-0.1252 (-0.1203 (-0.1179
North Central -0.0456  0.3036**  0.9576%*  1.3242%%  18410%* 21974 26066
(-0.1076 (-0.1159 (-0.1166 (-0.1189 (-0.1193 (-0.1117 (-0.1149
Uva -0.0042  0.3290%*  0.9694**  1.3011**  1.8671**  2.1960*** 25385+
(-0.1026 (-0.1177 (-0.1168 (-0.1203 (-0.1219 (-0.1169 (-0.1183
Sabaragamuwa -0.090  0.3718%*  0.9866** 13813  1.9622%*  2.4490*** 26048
(-0.11D) (-0.117) (-0.1193 (-0.1219 (-0.1219 (-0.1087 (-0.1149

Notes: Standard errors in parentheses. * significant at 5%;** significant at 1%.



Table3: Spatial and Tempor#&rice IndicesSri Lankal98032010

Region 1980 1985 1990 1995 2002 2007 2010
Urban sector
Western 1.000 1.783 3.158 4.976 8.159 9.905 11.577
Central 0.870 1.719 3.117 4.749 7.430 8.613 15.517
Southern 0.941 1.523 2.808 4.189 7.937 9.266 14.820
North Western 1.006 1.454 2.830 4.380 7.897 8.112 15.146
North Central 0.883 1.479 2.914 4.831 8.013 8.753 13.424
Sabaragamuw: 1.064 1.627 2.931 4.244 7.833 9.061 14.329
Uva 0.982 1.608 2.907 4.242 8.349 8.700 14.349
Rural sector
Western 0.958 1.590 2.817 4.418 7.849 10.246 16.469
Central 0.963 1.495 2.736 3.985 7.301 9.049 13.619
Southern 0.945 1.367 2.582 3.962 6.877 9.121 17.788
North Western 0.923 1.381 2.556 3.848 6.786 9.025 14.129
North Central 0.955 1.355 2.605 3.759 6.303 9.001 13.553
Sabaragamuw: 0.996 1.390 2.636 3.673 6.470 8.989 12.661
Uva 0.908 1.450 2.682 3.980 7.115 11.577 13.529
Table4: Test Results for Significant Differences in RegioRdtes
in Each Year 1982010
Year Urban Sector Rural Sector
= Prob> F F Prob> F
1980 0.98 0.4345 0.19 0.9809
1985 0.90 0.4917 0.42 0.8668
1990 0.30 0.9367 0.15 0.9892
1995 0.73 0.6260 0.41 0.8719
2002 0.18 0.9817 0.67 0.6769
2007 0.54 0.7757 2.26 0.0350
2010 0.28 0.9487 2.58 0.0172
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Introduction

Inflation and unemployment are two macroeconomic issues interpreted as twin
evils of macroeconomics. Both variables are elements of the Misery index. The
Misery index in recent years has become a pringicator usedn political
debate. Thesassues havecaptivated the minds of many researchers and
politicians.William Phillips pointed out a tradeoff relationship between
unemployment and inflation. The statistical and economic relationship between
inflation and unemployment has been a central focus fareraonomists and
policymakers since the publication of
having a theoretical importance, the relationship between these variables (the
Phillips curve) carries importapblicy aswell as political implications. Cerat

banks tend to develop thaitonetary policiesn such a way that would enable
them to keep inflation as low gmssible. Howeverthe dilemma is that if an
inverse relationship between inflati@and unemploymenéxists, then central
banks would be abléo maintain low inflation rates onlpy meansof high
unemployment. Thus, the hard choice would be between havognbination

of low-inflation and highunemployment or vice versa.

In the above context, the statistical and economic relationship haseenzen
important consideration for decisionakers andhe centrabanks. This trade

off relationship remains a necessary building block of business cycle theory.
Since then a sizeable theoretical and empirical literature has backed up the
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stable tradeff between these variables. However, Friedman(1968), argued
against the stable traadf hypothesis. He further argued that the traditional
tradeoff relationship between these variables (Phillips curve) could only be a
Ashort t1 effr sosbainable wlydoger a certain period. No trade off
relationship between these variables in the long run. The convex Phillips curve
exists only in the short run under which Friedman and Phelps argued that the
rate of change in unemployment did not only reflect regatamal inflation but

also expected inflation. Based on the above argument, they concluded that there
was no tradeff between these variables in the long run.

Mankiw(2000) states that the tradf#f between inflation and unemployment is
inexorable and nsterious. Karanassou and Snower (2002) arguedhéadong

run relationship between these variables is downward sloping. Granger and
Jeon (2009) found that there was a weak causation from unemployment to
inflation. This tradeoff remains a controversiapito among economists, but
most economists today accept the idea that there is a short ruoffradeveen
inflation and unemployment. Data on unemployment and inflation over the last
six decades in many countries show a more complicated relationshiththan
simple short run Phillips curve. It may be a Phillips curl.

The main research quest i onroff @ltionshipi s st u
exi sts between unempl oyment and infl at
There is a large and growing body of @rical literature on this relationship.

However, there has been a lack ofdepth studies on this relationship in
developing countries, in particular in Sri Lanka.

Objective

The main objective of this study is to test the existence of long tradeoff
between inflation rate and unemployment rate in Sri Lanka.

Methodology

Data: the variables used in this study are consumer price index (CPI), wage
index, unemployment ratend grossdomestic product. This study covers the

13



period 19622012. Consumer price Index and Unemployment rate data are
collected from various issues of the Annual Report, Central Bank of Sri Lanka,
Economic and Social Statistics of Sri Lanka 2012, and the Consumer Finances
and Socio Economic Survey Reports. The -8&83edinflation rate, wage
inflation rate and GDP growth rate are calculated using the log difference
formula.

p =[n(R)- In(R_,)]*100
where, P is thendex variable.

This study uses advanced econometric techniques (nonparametric and
parametric) to examine théradeoff relationship between inflation and
unemployment in Sri Lanka. First, we employed nonparametric approach
graphical methods, Simple Scatter plots, Confidence Ellipse, Scatter with
Kernel Fit, scatter Nearest Neighbor Fit to explore the relatipnskien,
parametric econometric techniques-integration analysis, Erro€Correction
Model and, causality analysis are employed to investigate the relatioBstap.
correction model allows testing for the existence otiaderlyinglink between
variables, as well as for short run adjustments between variables, including
adjustments to achieve the -itegration relationship. Impulse response
function is employed to show the effects of shocks on the adjustment path of
inflation.

The simple specificationf the above relationship could be estimated utieg
following equation: INF, =a, + HUE, , +e where Uis constant andbis

slope coefficient. INF is the inflation rate in the year tJE; is the
unemployment rate in the year t agds the error term.

The novelty of this paper is uncovering the long term time path of the
underlying relationship between unemployment rate and inflation rate using
nonparametric and parametric techniques using Sri Lankan data.

Results

Results show anore complicated relationship than the simple short run Phillips
curve.In this study, simple scatter plot does not explicitly provide the direction
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of relationship between these variables. Therefore, we used advanced
techniques, nonparametric methods, hsias confidence ellipse, scatter with
Nearest Neighbor Fit and scatter with Kernel fit which showed a weak and
downward sloping and neimear relationship between inflation rate and
unemployment rate. This negative and nonlinear relationship confirmg#®hil
basic findings. Kernel fit shows that the curve has a convex and concave shape.
Sacrifice ratio between those variables also changes over the period.

Figurel:Tradeoff between CCRINF &UEFigure2:Tradeoff between Wage
INF &UE
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Inflation rate is having upward trend till 1980s then downward trend.
Unemployment rate is declining very marginally till 1980s then it gradually
declined. Compared to unemployment rate, there have been more fluctuations in
inflation rate.
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The above comfience ellipses with Kernel fit show a possible nonlinear trade
off between inflation rate and unemployment rate. The curvature is changing
convexity in some periods and concavity in others.

The sample period is divided into 5 periods which were notgpeechined but
based on specific direction of the relationship between these variables. This
study try to explore what data says. The confidence ellipse investigation shows
that the type of relationship between inflation rate and unemployment rate in
thesesample periods is not the same. The direction of relationship varies as
seenfrom the piecewise confidence ellipse display. One can see in the first,
second and fifth periods there are negative relationship between these variables.
During the third and fauh periods, there are positive relationships between
these variables. A close look at the data shows that there have been in fact
several distinct curves over the study periods.

Figure 3: Piecewise confidence ellipse analysis
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In the long run, during the period of 198812, the variables are negatively
related and the equilibrium time path is nonlinear. Nonparametric regression
methods are used to identify the long run path. The Kernel regression fit and the
Nearest Neightr Fit both indicate that there is a consistent negative
relationship between the rate of inflation and the rate of unemployment. These
norntparametric regression fgraphs showexplicitly the tradeoff relationship
which contradicts thélilton Friedman agument of a vertical Phillips curve.
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In parametric analysis, we employ the Augmented Didkaler (ADF) test
and Phillip$ Perrontest to test the stationarity of tkeries incorporateh the
study. The ADF and PP test results are given below in Taihé (CPI) and
INF (wage) and UE are nestationary in the case of no intercept and no trend
model for the level series and stationary at first difference.

Table 1: Unit root results

LEVEL FIRST
DIFFERENCE
Variables ADF PP test ADF statistics | PP
statistics statistics Statistics
INFL(cpi) -1.84(0.06) | -1.53(0.11) -8.99(0.00) -
14.50(0.00)
INFL(wage) | -0.54(0.47) | -1.79(0.06) -8.14(0.00) -
18.82(0.00)
UE -2.22(0.20) | -2.20(0.20) -4.21(0.00) -4.21(0.00)

(P values are in parenthesis)

Following the visual experiment, we employed thertegration technique to
explore the relationship in the long run context. Consider thimtegrating

regression asINF, =a + BUE, +e where U is constant andb is slope

coefficient, INkis CPI inflafon rate in the year t, UtE the unemployment rate

in the year t and, is the error term. The Newey and West HAC method is

employed to estimate the coefficient of covariance, using gprenvhitened
Bartlett Kernel with NeweyVest band with the value bandwidth specified as

4. The estimated eimtegrating equation iENF, =14.98- 0.434UE, ,. The

sl ope coef fi c6.7&with pvélue®.009.t at i sti c i s

The ADF test and PP test are performed for residual SErieinmated from a

co-integrating regressn of the form given above. As the ADHE@425) and PP
(-4.317) statistics(absolute) for -outegrating residuals are greater than the
relevant critical values at 5% levels, null hypothesis of unit root is rejected at
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5% level. It indicates that unemplognt and inflation series are-gtdegrated

and have a long run equilibrium path. The long run equilibrium path indicates
that there is a long run trade off relationship between inflation rate and
unemployment rate.

The estimated wage inflation equatisinfwage, =10.6- 0.034UE, ,. Wage

inflation estimate indicates the negative relationship between inflation and
unemployment. It is statistically not significant. This may be due to the wage
index not covering all the sectors. Board wage indices were usssicidate
wage inflation. The Engl&@Granger ceantegration analysis showed that the
estimate of the coefficient of UE is negative and statistically significantly
different from zero. The ADF test for the residual of the estimated equation
confirms that vage rate and unemployment areimtegrated. Wage inflation
and CPI inflation analysis both showed that there is a-wfdeetween these
variables in the long run in Sri Lanka. The slope coeffiddaepresents the

degree of responsiveness of wages ocgwito labour market disequilibrium.
We analyzed wage inflation and CPI inflation with unemployment separately.
Both results showed trade off relationships in the long run.

The error correction model (CCPI INF) results show the model is adequate as F
ted statistics is 10.13 with-palue 0.0007. The adjustment coefficierl.§23)

of error correction term is statistically significant at the 5 % level and has
expected sign (negative). It suggests that 62 percent of the deviations from the
equilibrium are orrected each year. Inflation will tend to move downwards in
the direction of equilibrium.

The coefficient of error correction term is less than 1, which indicates the
stability of the system. The short run impact of unemployment on CCP inflation
is -0.35 with p value 0.000. The statistical significance of adjustment coefficient
indicates that unemployment Granger causes inflation in the long run. The short
run impact of unemployment on CCP inflation-&35 which is statistically
significant (p value @00.)

The results of Granger causality test suggest that unemployment is a useful
predictor of inflation. The estimated Granger causality F statistic (4.25) is
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statistically significant at 5 percent level.This study uses impulse response
function as andditional check oftheco nt egr ati on testds fin
response of inflation rate to a unit shock in unemployment is negative and dies

out over the time thethe response of inflation to the shock has effectively been
dissipated.

Cumulativesum (CUSUM) and the cumulative sum of squares (CUSUMSQ)
tests using recursive residuals are performed to examine the stability of the long
run parameters. As the plots of the statistics for both tests lie within the critical
bounds set for the 5 percemivél, the hypothesis, the regression equation is
correctly specified is not rejected. It proves parameter stability. Residual
diagnostics concerning autocorrelatiometeroscedasticityand normality
indicate that the results are robust.

Conclusion

This study found that there was a negative and long run stable relationship
between inflation and unemployment during the sample period. The visual
investigation, cantegration regression analysis proved that there is a
significant tradeoff in the long runduring the overall sample period. Results
indicate that there is a statistical evidence to support for long termdffade
between unemployment rate and inflation rate in Sri Lanka. Anatole Kaletsky,
Chairman ofThe Institute for New Economic Thinking, N#&erk, says that
vertical Phillips curve does not exist in the long run in UK and there is an
elastic Phillips curve (horizontal).The results of this study is consistent with his
argument.
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Introduction

The aim of this study is to examine teectiveness of interest rate channel as

a main monetary transmission channel to control the price levels in Sri Lanka.
The conduct of monetary policy serves as common ground for discussion of the
specific policies called for in particular situations. Tdesntral elements of this
consent are that the instrument of monetary policy ought to be the short term
interest rate, that policy should be focused on the control of inflation, and that
inflation can be reduced by increasing short term interest rates.

In the monetary policy literature, there is a view that monetary transmission
mechanisms operate more effectively in the periods when price stability is
achieved (Gali, 2008). Most economists agree that in the long run, output
(GDP) is fixed and any changés the money supply only cause prices to
change. But in the short run, changes in the money supply can affect the actual
production of goods and services because prices and wages usually do not
adjust immediately. This is why monetary policy is a meaningdlicy tool for
achieving both inflation and growth objectives. A central bank should be able to
adjust its policy interest rate carefully to achieve its inflation target to a level
which is steady with growth objectives of the economy. The relationship
between the monetary policy decisions and changes in the level of output and
price level of the economy is explained by the monetary policy transmission
mechanism. According to Mishkin (1996) the monetary transmission
mechanism with interest rate channélad been a standard feature in the
literature for over sixty years going back to the period of Keynes and it is the

primary mechanism at work in conventional macroeconomic models.
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Thiessen (1998) describes that Monetary Transmission Mechanism takes place
in four stages. First, Central Bank actions affect short term interest rates via the
banking sector liquidity. In the second step these short term interest rates affect
other interest rates and exchange rates. In the third step interest rates and
exchangerates affect aggregate economic activities such as consumption,
investment and national income. At the last the aggregate demand and supply
affect inflation. Dakila and Paraso (2004) also describe these stages of
transmission mechanism as the interest caannel.

There is a doubt whether Sri Lanka could perform monetary policy targets
through the interest rate operations. If the interest rate channel of monetary
policy is effective in Sri Lanka, interest rate could be able to control inflation
and to naintain economic growth.

Objectives

To test whether empirical evidence on the effectiveness of interest rate
transmission channel to control price level in the Sri Lankan context accords
with the existing theoretical explanationBhe dher objective are to b test the
effects of money supply, income and exchange rate on the price level (To test
the credit channel and exchange rate channel)

Methodology

The variables include in the inflation model used to estimate are Consumer
Price Index (CPI) as price indicator, Nominal broad money supply (M2) as
money supply indicator, Real GDP (RGDP) as income indicator, Fixed Deposit
Rate (For one year) (FDR) as irgst rate indicator, and nominal exchange rate
(ER). Annual data of the period 1978009 are used for the study and the
sources of data are the Central bank Of Sri Lanka and International Financial
Statistics (IFS) of International Monetary Fund.

Generdly macroeconomic time series data has the feature ektationary and
co-integration methodology should be employed to examine the long run
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relationship among the variables. A good time series modeling should describe
both shorrun dynamics and the Igrrun equilibrium simultaneously. In this
manner, the study employs an econometric technique-iotegration and error
correction modeling (ECM) to estimate more sophisticated relationships.

VAR method does not capture nbnear elements that exist with certainty in
level variables because a VAR is a linear model. For this testing purpose, the
original data of all series: CPIl, RGDP, FDR, ER and M2 were transformed to

log.

The Expected longrun model

According to the above theoretical and empirical discussion presented in the
literature survey, the long run investment function for Sri Lanka can be
specified in the following manner;

LCPI = b, + bLM2- b,LRGDP- b,LFDR+ b,LER+ 2, ,

b,- Constant of inflation function

b, Money elasticity of inflation (Expected to be positive)

b, Income elasticity of inflation (Expected to be negative) (As the output)
b, - Interest rate elasticity of inflation (Expected to be negative)

b, - Exchange Rate elasticity of inflation (Expected to be positive)

n?,_ i Deviation of inflation from the long run equilibrium e previous

year.

Results

Stationarity of each series was tested using the Augmented Dicky Fuller (ADF)
unit root test including a constant, and ADF unit root test indicate that these
variables are integrated of order 1, [I(1)].

Co-integration test for inflation model
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Johansson cimtegration methodology would be conducted to test whether
there are any long run relationships among the set eftationary variables.

This test confirmed that the variables areirtegrated and there is one-co
integrating equation at the 0.05 significant levels.

Table 02 Results of Johansson Gantegration Test

Hyphothesize | Eigen Likelihood | 5 Percent 1 Percent

d No of CE(s) | value Ratio Critical value | Critical value
None ** 0.790917| 90.39025 68.52 76.07

At most 1 0.534743| 43.43960 47.21 54.46

At most 2 0.379326| 20.48462 29.68 35.65

At most 3 0.166456| 6.176133 15.41 20.04

At most 4 0.023521| 0.714070 3.76 6.65

* denotes rejection of the hypothesis at the 0.05 level

Estimated Long Run Inflation Model

The long run equilibrium equation of inflation, estimated by thentegration
methodology is given below.

LCPI=-1.51+059LM270. 28 LRGDP + 0. 13LKFDR + 0.

(-13.1238) (2.66855) (-5.21984)(7.12245)

This estimated aefficient of interest rate is significant but inconsistent. Other
three coefficients estimated in the long run inflation model are statistically
significant and consistent.

Short run dynamics of inflation

The results of vector error correction model for inflation, which was done to
analyze the short run dynamics of the system, prove that inflation would not be
adjusted in the short run. Inflation has a long run relationship with other related
variables buhot short run dynamics in the system.

Conclusion

According to the data, higher interest rate leads higher price level. Higher
interest rates lead people to save money in the fixed deposits in the Sri Lankan
experience. With higher interest rates and higher savings would leads to raise
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money creation adtities of the commercial banks due to higher liquidity of the
banks. In the meanwhile higher investment and consumption lead higher price
level. This result indicates that the credit channel of the transmission
mechanism of monetary policy is more effeetthan the interest rate channel to
achieve price stability as well as the growth stability, in relation to Sri Lanka.

A positive innovation of income or output leads lower price level in the long
run. A higher exchange rate leads to raise domesticspiicene hand due to
importation of goods and other hand higher aggregate demand with higher
export earnings. If Central bank can control exchange rate through the monetary
aggregates as a monetary policy tool, the exchange rate transmission channel of
moretary policy also would be more effective than the interest rate channel in
Sri Lanka.

Price level has a long run relationship with other related variables in the system
but not short run dynamics.
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Introduction

The exchange rate has been one of the most deliberated issues together with
theory and practiceln times of global economic integration, countries are
progressively influenced by movements in their exchange rates according to the
currencies of their tradg partnersOne of the main characteristics of the global
currency system is that the dynamics of the exchange rates which is often
pervasiveThere are two noticeable indicators to measure these fluctuations: the
nominal effective exchange rate (NEER)athe real effective exchange rate
(REER). In order to obtain a useful aggregate measure of exchange rate
fluctuations, an effective exchange rate combines various bilateral rates into a
single indicator.While empirical evidence finds only a weak relatibip
between the Nominal Exchange Rate and the Balance of Trade in Sri Lanka, in
this paper, we propose an explanation of this phenomenon in the Real Effective
Exchange Rate consignmemhe real effective exchange rate is one of the most
important indicar s of an economyds internati ona
indicator of general movements of a co
currencies. Particularly a trend appreciation of the real effective exchange rate
is considered unfavorable forethgrowth of export and import competing
industries.This paper describes in detail the impact of real effective exchange
rate alignment on trade balance in Sri Lanka by using its 10 major trading
partners. We have formalized the trading partners by céilugltoe trade share

of 10 countries. In particular the top 10 trading partners are: USA, India, UK,
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Singapore, Japan, Germany, Hong Kong, Iran, China and Saudi Arabia. In
addition, therefore, the nominal effective exchange rate (NEER) and real
effective change rates (REER) indices are constructed.

The academic consensus, based on the seminal work of De Silva (1998) has
found that the exchange rate policy after 1977 has improved the trade balance
but has failed to stimulate real output at least in tteetgun. It has also been
confirmed by D.S.Wijesinghe (1988) who surveyed that depreciation has been
instrumental in making a favorable impact on the trade balance during the study
period except for the years 1971, 1979 and 1985. In substance to W.€rid.Per
(2009 has investigated that there was no specific pattern for the trade balance
between Sri Lanka and its trading partners in response to the change in real
exchange rate, and none of the cases supporteettireel

Empirically, it has been found @h trade in goods tends to be inelastic in the
short term, as it takes time to change consuming patterns and trade contracts
(BahmaniOskoee & Ratha,2004 ). Thus, the Marshadkner condition is not

met, and devaluation is likely to worsen the trade leaanitially. In the long

term, consumers will adjust to the new prices, and trade balance will improve.
This effect is called the-durve effect.lt is widely believed that the short run
effect of exchange rate depreciation on trade balance is diffeoenttfie long

run. In the short run, first, the trade balance deteriorates before resulting in an
improvement, suggesting acudrve pattern.in this context the findings are
directly come up with the Nominal and Real Exchange rates but not with the
effective exchange rates. Though models with the exchange rate are common in
the literature, they have not been used to analyze the REER. This study attempts
to experience all these relationships with the Nominal and Real Effective
Exchange Rate and accordinglyfitbthe time gap.

Objectives

The main objective of this paper is to provide a comprehensive account of the
methodological framework to calculate its set of effective exchange rates and to
measure its impact on the balance of trade in Sri Lanka. Accordimghy,
strived to:
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i. Analyzethe time series properties of the variables used in this study,

ii. Understand the behavior of the variables in Sri Lanka,

iii. Analyze the short run and long run effect of effective exchange rate
changes on the trade balance,

iv. Investigate the existence of Marshadarner condition, the J curve ideal
and

v. To suggest some policy implications.

Methodology

This section describes the methodology behind the effective exchange rates and
its impact on Balance of Trade. Taking economic theory and data constraints
into account, it presents the options available for constructing the nominal and
real effective exchange rates of the Sri Lankan Rupee. In partidugastudy

period of this study is 1972012. 35 annual observations are employed. Data
come from the Central @k (CBSL) Annual Reports, IMF Publications and
Econstatdata of the World Bank. All the data are in US Dollar Billions.The
basic variables in this study are exports and imports. These are used to derive
all the other concepts related to the study. Asfitts¢ trade share has been
calculated. The following formula is used.

X +M . .
TS=——+¢ééééééééééeéééééee. (2.1.)

X+M
where TS: Trade Shar e, i partner count
The total exports and imports to the each country are divided by the domestic
total exports and imports. Using the equation (2.1) trade share for each 10
trading partners are calculated.
Real exchange rates are thus calculated as a nominal excharadjustied for
the different rates of inflation.

€CPL B, , .
RER =ERg—6ééééééééééééé(2.2)

e sLU
Where, CPlg_ is the domestic CPI, CRIlis the foreign CPI and ER is the
nominal exchange rate
The NEER is the weighted average of major bilateral nominal exchange rates.
The weights are usually based on the trade shares, reflecting the relative
importance of each of the major currencies, Consumer Price Index (CPI).
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NEER Index is usually computed teflect the changes in the foreign currency
value of the domestic currency against a basket of currencies, which are
important to the economy.

i=1
where ERi is the nominal exchange rate of major trading paftoeurtry and
w is the trade share of each country.
The average increase in prices (inflation) is measured using a price index
(CCPI). The REER is the real effective exchange rate, taking into account
variations of exchange rates and inflation differentidisnajor trading partner
countries.
As the inflation rate in each country is assumed to broadly indicate the trends in
domestic costs of production, the REER is expected to reflect foreign
competitiveness of domestic products, given the rise in donpeites.

10
REER =ORER" é é ...6 6 66 é é ééééédd
i=1

where RERis the real exchange index, REER the real effective exchange
rate index, W=weights

In the calculation of these variables, Colombo Consumer Price Index,
Consumer Price Indices of major 10 trading partners, Exchange rates of those
trading partners, GDP of those partners are u$bia paper also notes the
impact of REER changes on BOP bteated hypothesis;

Ho: Effective Exchange Rate Changes do not affect the Trade balance.
H,: Effective Exchange Rate depreciation improves the trade balance.

To understand the behavior of the variables graphical methods and summary
statistics are used. The Unit Root Test is employed to investigate the time series
properties of the variables. To test for stationary of a series we have used
Augmented Dickey Fulle(ADF) test and Phillip Perron (PP) test. The Engle
Granger cdntegration test is employed to investigate the long run relationship.
To study the short run dynamics of Trade balance, the Error Correction Model
is employed. The Grangenusality test is sed to examine the direction of
causal relationship between these variables. Impulse Response Function is used
to measure the trade balance behavior due to the external shocks. This test is

used to identify the trade balance behavior due to the exteroekssho real
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effective exchange rate. A countrybod
reduced form function which was developed and exercised by Rose and Yellen
(1989) and Rose(1991), Bahmabdskooee(1991). The reduced form equation

for the trade balances specified as followsFB =f (RDI,FRI,REER) as a

function of the real effective exchange rate and the domestic and foreign real
income. All variables are transformed to natural logarithm. A-lilogar
specification of the statistical model can be stakeébllows:

INTB=b, +b; INREER+b, INRDI +b INRFI +€,é ¢ é ¢ (2.5)

where InTB=In(X/M), implies logarithm of exports to imports, X=exports and
M=imports. InRER, InRDI, and RFI are the logarithms of real effective
exchange rates, real domestic income and real foreigmincespectively.

Results

After controlling for other structural and policy variables, the results lend
support to the hypothesis that the real effective exchange rate was a key
fundamental behind the pek®70seconomy in Sri Lanka. The impact of
exchange rate policy (depreciation) of Sri Lankan Rupee on the Trade Balance
in the long run and short run has been examined by using the real effective
exchange rate, employing data for Sri Lanka and its 10 major trading partners.
The confidence ellipseni Figure 1 indicate that the relationship between
LREER and LTB are negatively related. This indicates that when REER is
increasing (depreciating) TB balance in absolute terms is decreasing
(improving). However, after some level, REER does not improve ddlse
priceand incomdnelastic imports items (such as essential items like food,
oil...) play an important role in our TB.

When REER increases (depreciates) TB improglesteasing the trade deficit.
This indicates that REER is an appropriate toolowert TB deficit problem.
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Figure 1: Association between REER vs. TB
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The unit root test is first done in order to identify the order of the series. The
test results are given in the table 1.
Table 1:Unit Root Test

ADF statistics

(p values)

Level First difference
LnTB -1.329(0.604) -6.292(0.000)
LnREER -0.663(0.842) -7.228(0.000)
LnRDI -1.094(0.706) -5.641(0.0001)
LnFI -2.199(0.210) -4.515(0.001)

The results of unit root test (ADF) indicated thatvaltiables are noestationary

at level and they are stationary at first differences. Based on these results, we
employed centegration analysis. The residual estimated fromntegration
regression equation is tested for stationarity. According to AQOFdsslts

(ADF stat=5.208(p=0.0002)) the estimated residual is stationary. This
indicates that LTB, LRDI and LRFI are @ategrated. Estimated equation is

given below:
InTB =-3.038+0.297In REER+ 0.141In RDI - 0.028In RFI
pvalue (0.0003) (0.0039) (0.029) (0.816)
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According to the results of this equation, real domestic income has significant
impact on the trade balance. When national incasneaisesthe resident
demand increase. Sri Lanka is dependent on imports which is consists
consumption goods and intermediatepital goods. REER variable is also
highly significant. This implies that in the long run, the real depreciation has a
significant positive impact on trade balance. This indicates that depreciation in
REER improves trade balance in the long run. Reatidar income is not
statistically significant in influencing trade balance in Sri Lanka. The reasons
may be due that our exports are income inelastic items. The results of Error
correction model are given below. This model explains two parts of dynamics,
the impact effect and the error correction process.

dInTB=-0.009+0.073 In REER+0.0.155d In RDI - 0.097d In RFI - 0.87%esd- 1)
pvalue (0.649) (0.354) (0.698) (0.467) (0.000)

Short run dynamics suggests that REER, RDI and RFI are not significant
influencing trade balance in the short run. The impact of these variables takes
several lags such as decision, delivery, replacement, and production following a
real depreciation. Thermr correction term is highly significant and has the
expected negative sign. This indicates the TB adjustment back to the long run
equilibrium path. 88% of the disequilibrium (actual TBng run equilibrium

path of TB) is corrected each year. This digant adjustment coefficient
indicates that REER has long run causal impact on TB. Granger causality test
results indicate that REER helps to predict the future valuddT&(Wald F
statistic=4.292, p value=0.024). CUSUM test (cumuéasum of the recursive
residuals) was employed to evaluate the stability of the parameters in the model.
CUSUM plot and CUSUM of squares plot indicates that at 5 % significance
level the parameters in the model used in our study are statistically staske wh
recursive residuals are within the two standard error bounds.

According to the residual diagnostic tests the short run model appeared to be
well behaved with a white noise error term (JarBeea statistic=1.07, (0.582).

The Ho: normality assumptiowas not rejected which means the residual is
normal. Further, BreuseRaganGodfrey test revealed that there is no
heteroscedasticity(F=0.78, (0.546), n*R2-3.32(0.506)).According to test
statistic, the null hypothesis is rejected implying there is ierbgcedasticity.
According to the Breuseodfrey serial correlation test, there is no serial
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correlation problem. (LM statistics F=0.522(0.598Y=X 15, (0.562)). These
residual diagnostic test results prove the results of this study are robust.

The EgleGranger test attested that the real effective exchange rate and
nominal effective exchange rate do not influence the trade balance in the long
run. The Error Correction Mechanism perceived the absence of a short run
relationship between REER and NEERd the trade balance. The Granger
Causality test confirms that the exchange rate does not have an effect on the
Trade Balance, implying that the Marshbearner Condition does not hold in

Sri Lanka. No evidence is found for the existence of a J curet ade it is not
applicable to any of the exchange rates. Finally it can be asserted that the Real
Effective Exchange Rate or the Nominal Effective Exchange Rate cannot
generate a significant impact on the trade balance in Sri Lanka.

Conclusion and Poliy Recommendations

This paper provides a detailed update of the methodology for calculating Rupee
Effective Exchange Rates. In particular, it explains modifications in the
methodology that have been introduced over the last decade regarding the
impact of &change rate changes on Balance of Trade in Sri Lanka.
Consequently, the paper presents possible avenues for further enhancing the
impact of Real Effective Exchange Rate on Balance of Trade in Sri Lanka.
Accordingly, the exchange rate policy is effectimeSri Lanka only in the long

run. In order to improve the trade balance in the short run, Sri Lanka has to
follow some other methods such as import control policy, quota systems
etc.Tax policies can be adoptedin order to reduce imports andto increase the
government revenue. Since the imports are facing an inelastic demand curve,
imposing taxes on these items will generate a higher income to the government.
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fldgia A, yd ufoaY dksuh wkgmd;slh w;r iinkaO;dj(
+ ,xl dj weiw@PHhkhta& f | f r k

trO'tE' y¥IKS iy 'O ohdr;ak nKavd

wd3:0! toHd yd ixL Hdk fomd3s, fika;=j" fimardfoKsh uYajuoHad,h"
= , x/l dj

uQ, mo(fagia nii,” ufoaY uksuh wkgmad,sih"” jdlamYs,S,dj(Volatility)”
GARCWouréoh

yec¢katu

fldgia A, yd ufoaY Oksuh wkgmd;slh w;r in|;djla mj;S o hkak fuu
wOHhkfhka miEd Irk ,0S' 1970 oS i%Ukajga 1%uh i| jeafuka migj
f.da,Sh jYthkqg;a" 1997 kef.kysr wdishdkq w¥anqofhka miq wdishdfé o fuu
.eg’j ilyd by< wjOdkhla fhdug uh' wdishdkq w%anqoh w;r;=r nm  Eug
Ja jQ rgj, ugo,a yd fldgia fi<|fmd< wijqg,a iy.; njla olakg ,eiK

(Abdalla& Victor 1997)

fldgia fi, yd Oksuh wkgmd;sl w;r in|;djla mj;S ki" fldgia

fi<|fmd< w3ngo uksuh wkgmd;slh Ndu;fhka je<elauh yelsh' Uksuh
wkagmd:;sl ixp,k fldgia fi, ixp,k i'oyd fya;= 6 ki" foaYSh wd¥%Ol yd

ug,H m%;sm;a;s fldgia fj<|fmd< ia:dhSIrkhg b,lal Ir .; yelsh'

fldgia A," UOksuh wkgmd;slhg n,mdhs ki" Gfoa¥Y Oksuh m%;sm;a;s
iimdokfha 0S m%;sm;a;s iimdolhkag fldgia fj<|fmd< yeisiu Wmfhda.S Ir
.ekSug yels uu;a ksid fuu wOHhkh jeo.;a jkgq we;'

fldgia A, yd dksuh wkgmd;sl w;r in|;djla ;sfio hk .eg’j ilyd

kHdhd;aul yd wdkgNul m3sfhalk ;=<ska ms<s;=re fiufi oS Irk ,0
kHdhd;aul yd wdkgNal m%¥fhalK fndfyda m%udKhla ixj%Okh fjfika

mj;sk rgj,g jvd ixj¥%€; rgj,g wod,j isy Ir we;s kug;a m%;sM, ms<sn|

fuf;la talu;sINdjhlg mefiK ke;' I<U wdfhdack iu;=,s; m%f6Yhg

wkaqj" fldgia i, by< hEu foaYS h wdfhdaclhkaf.a Okh j%Okh Irhs' bka

ugo,a b,a’u jea Irk ksid wjidktha oS by<fmd,S wkgmd;hla ;SrKh &'

tlg GfoaY m%d.aOkh rg ;=<g .,d tAi ;=<ska foaYSh uqgo,a w;sm%udKh fo
(Muhammad and Abdul 2002).
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iim%odhsl m%foYh wkqj uksuh wkgmd;sl ixp,k" fldgia fi<|fm  d<
WEpdjpk we;s Isiug fya;= &' Uksuh wkgmd;sl wjm%udKh" wkd.;
WoaOuk wfmaEd we;s Irk w;r wdfhdaclhka WoaOukh RKd;aulj olS'
tuksid wdfhdaclhka ugo,a yd fldgiaj, wdfhdackh m%;slaflam Irk w;r
fldgia u; jQ wdfhdack Ul=Kk netka fldgia i, my; jefU' tfukau ugo,a
wjm%udKh wdkhk m%ugqL I3%udka;j, fldgia fi, my; hdug o yd wmkhk
m%ugL 1%udka;j, fldgia fi, by< hdug o fya;= o (Aydemir and Erdal
2008)

wrugqKqg

fuu wOHhkfha wrugKqg f,i fldgia fi, yd Uksuh wkgmd;sih w;r
iinkaO;dj ksudkh Isiu" fya;=M, in|;djla mj;S Ki tu in'o :dfd
osYdk;sh y+kd .ekSu iy in|;djla fkdue;s ki Bg fya;= meyeos,s Isiu
oelauh yelsh'

1%ufdoh

fuu wOHhkh iuia; fldgia A, o%aYltha (ASPl), yd we't'c' fvd, T
Xld remsh,a Uksuh wkgmd;slfha 1985 ckjdR3 isg 2011 foiein¥s olajd

ffoksl 0;a; u; moki fo

Gia;rd;aul ixLHdkh u'.ska fukau Id,fY%aKs wd¥z0Ifi;sl%uféohka o:a;

GYaf,alKfha oS Ndu;d flf %' o;a;j, ia:dhS;dj KPSS (Kwiatkowski

Phillipsi Schmidi ShinyniEdj u’.skao" GARCH (Generalized Autoregressive
Conditional Heteroscedasticityyoufdoh u.ska o;a;j, jdlamYS,S;djgViews

uDyldx.h Ndu;fhka ksudkh Ir we;

Uksuh wkgmd;slh iajdh;a; ap,Hh jQ ig GARCHktHlamYS,S;d i6IrKh
= UF%h+ B+ U eforate

fuy éztu‘.ska fuu Id, mREfPaofha fldgia fif,ys Gp,;dj o" hy'.ska o:a:

j, 0s.= Id,Sk idudkH Gp,;dj 0" £ 2 ¢ 1 u'.ska fmr Id, mREfPaofha fodal

mofha j%.h 0" "% ¢ 1 u'.ska fmrId, mRBEfPaofha fldgia fif,ys Up,;dj 0"
exratg u’.ska fuu Id, mREfPaofha oS tksuh wkgmd;slh o" oelaf6'
iuia; fldgia A, o%Ylh iajdh :a; up,Hh jQ ug GARCHjdlamYS,S;d
i6lrkh

36



AT h &4 0b q o+ aspifo’
fuy s 2t u".ska fuu Id, mREfPaofha tksuh wkgmd;slfha tp,;dj 0" P u".ska

o0;a; j, 0s.= Id,Sk idudkH up,;dj 0" £2 ¢ 1 U'.ska fmr Id, mREfPaofha
fodal mofha j%.h 0" Zt ¢ 1 U.ska fmrId, mREfPaofha Uksuh wkgmd;slfha

Up,;dj o" aspi u.skafuu Id, mREfPaofha oS fldgia f, o" oelaf6
(Janhuba 2010)

wOHhk m%:sM,

ivia; fldgia A, o%Yl w.h 1985 isg 2009 olajd Id,h ;=< 93:3000 w.h
mrdih ;=< mej;sK' 2009 ka miq iuia; fldgia fi, 0%Yl w.h iS>%
j¥Okhla fmkakqgi I< w;r iiu; wm.ukh by< w.hla .ekSu ksid

fldgia fi<'ofmd< by< jdlamYS,S;djlska hqgla;j 1%shd;aul iuia; dah'
fldgia A, 0%4Ylfha I1=4l;dj yd jI%suh by< Ok w.hka .ekSu ksid mi g.sh
Id, mREfPaofha oS fldgia fj<’ofmd< by< ld%hClu;djlska hqgla;j
1%shd;aul jQ nj ks.ukh I< yelsh' tksuh wkgmd;slh ksheos Id, mREfPaoh
;=< 20 yd 120 mrdih ;=< 0S ukao.6 j%:Okhla fmkakqi I< w;r Uksuh
wkgmd;sifha oea jdlamYS,S;djla olakg fkd,efnk nj iiu; wm.u kh
my< w.hla .ekSfuka ks.ukh I< yelsh’ m%ia:dril yd 2 u'.ska wOHhkh
Irkq ,nk Up,Hhkays jdlamYS,S;dj fmkakqi flf%4'

GARCH I%uféoh wkqj iuia; fldgia i, 0¥%Ylh i"oyd GARCHx.=Klh
1'000111la Gksuh wkgmd;slifhaGARCHix.=Klh 1'000019 la o jk nelka
0;a; fYy%aKsfhidum%up,;dj (Heteroscedasticitymj;S' o;a; fY%aKsj, ACyd
Q-stat w.hka miCld Isifuka Gp,Hhkays fY%aKsuhjiyiinkaO;dj mj;sk

nj .uH jQfhka ARCH%shdj,shla 0;a;j, mj;sk nj ;yjqre ah'
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m%ia:drh 1( m<idgja: wjia:djg mR3j¥s;kh Irk ,0
fldgia i, o%aYltha ffoksl o;a;
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uQ,dY%h( fld<U fldgia fi<"o fmd<

m%ia:drh 2( m<uq idjia: wjia:djg mf3j¥a;kh Irk ,0
Uksuhwkgmd;slfha ffoksl o;a;
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uQ, dY%h( =+ ,xld uy nexl =j
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KPSStall uQ, miCldj wkqj fldgia A, m<uq idjia: wjia:df6oS 10]
fifiishd uUgfioS o uksuh wkgmd;slh m<uq idjia: wijia:dféoS 1]
fifiishd uUgfioS o ia:dhS f6'  m<ugq idjia: wjia:djg mf3j%;kh Irk ,0

o;a; u .skaksudkh Irk ,0 GARCHNM%;sM, wkdgj— w.h 1 g wdikak tu
ksid ARCHyd GARCHmM%M, mj;S' ta wkqj fldgia fif,ys Up,;dj i'oyd

fmr Id, mREfPaofha fodal mofha j%.h 0.493052 Iskao" fmr Id,
mREfPaofha fldgia fif,ys Up,;dj 0.400025 Iskao fuu Id, mREfPaofha
Uksuh wkgmd;slh 0.000398skao n,mEf Irhs'

GARCHdlamYS,S;d idlrKh i'oyd uksuh wkgmd;slh iajdh;a; up,Hh jQ

ug fldgia A, u; uksuh wkgmd;slfha n,mEu ;lafiare Isifi 0S j=j 1
wkgj wWOHhk m%;sM, fldgia fij<’ofmd< jdlamYS,S;dj$ WEpdjpk i‘oyd
Uksuh wkgmd;slfha n,mEu ;rula fya;=Ildrl jk nj fmkajhs' Uksuh
wkgmd;sl ix.=Klh 0000398 la f,i Ok w.hla .ekSu ;=<ska uqgo,a

wjm%udKhla fldgia fi, by< kexuug ig¢, jYfhka fya;= o' fuh wmkhk
m%ugqL 1%udkaj, fldgia i, ;SrK tu iu’. ix.; fo'

j-=j 1( GARCHb6uféofha m%o;sM,

fldgia fi, u; Uksuh Uksuh wkgmd;slh u;
wkgmd;slfha n,mEu fldgia i, n,mEu
i 0.493052 0.164000
1 0.400025 0.596571
1 0.000398 0.000138
Z-ixLHd;sh 12.89713 53.20617
iiNdU;dj 0.000000 0.000000
DWixLHd;sh 1.380620 2.296536

uQ,dY%Nh( I;=jrhdf.a ksudkhka

GARCHdlamYS,S;d iéIrkh i"oyd fldgia A, iajdh;a; ap,Hh fia f.k

tksuh wkgmd;slh i*oydfldgia i, we;s Irkq ,nk n,mEu :lafiare Isifi

03.=j 1 wOHhk m%;sM, wkdjksuh wkgmd;slfha ap,;dj i oyd fmr Id,
mREfPaofha fodal mofha j¥%.h 0'164 Iska o" fmr Id, mREfPaofha Gksuh
wkgmd;slfha Up,;dj 0'596571 Iskadldgia i, ix.=Klh 0.000138 Iska o
n,mEi Irhs' fldgia fi, ix.=Klh Ok w.hla .ekSu ksid fldgia fi, by<

hdu Uksuh wkgmd;sl Eh Gug o fldgia fi, my< hdu tUksuh wkgmd;slh
w;sm%udKhlg o fya;= uh hg;=h' kug;a fuu .uH;dj o b;d yn, n,mEula
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jk w;ru kHdhka iu". o wix.; f6' I<U wdfhdack kHdh wkqj fldgia
A, by< hdu uksuh wkgmd;slw;sm%udKhg fya;=f6' uE; Id,Skj fldgia
fi<"ofmd< W;amd;hla mej;sh oS tksuh wkgmd;slh Eh dula ksiCIKh I<
yels jgj;a fldgia A, by< hdu ksid uksuh wkgmd;sl Ehjk njg ks.ukh

I< fkdyelsh'  uUksuh wkgmd;sl fik;a idOIl u; rod mj; S' fldgia A,
by< hdfuka m%d.aOk .,d tai mej;sh o fndfyda yrg f.jqi fyalh wkgj
Uksuh wkgmd;sl ;SrKh &'

ks.uk yd m%;sm;a;s we".ui

fldgia fi, yd daksuh wkgmd;slh w;r wfkHdakH in"0;dj ms<sn'o Irk ,0

wOHhkh uYaf,alkh Isifi oS i<ld n,kg ,enQ Up,Hhka w;r Yla;su a
ino;djla =+ ,xlIdf» mj; sk kngafldgisfh,ukh | < |
;SrKh tug uksuh wkgmd;slh ig¢, fyda n,mEula Irk netka wmkhk m%uqL

[%udka;j, fldgiays wdfhdaclhka ;d%lslj ish wdfhdack ;SrK .ekSfi oS

mj;sk ksuh wkgmd:;slfha yeisiu ms<sn’o ie,Is<su;a Gujeo.;a jkq we;'

+ , xl df» fldgia T, y d Yak s u h wkgmd; sl h
idOI fudkjd o hkak ms<sn'o wOHhkh Isiu fldgia fi<"ofmd< m%;j¥Okhg

yd uksuh wkgmd;sl ia:dhSIrkhg jeo.;a &'

wdYs%,; .%kdudj,sh
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Introduction

The accessibility, safety and provision of drinking water are some of the most
focusedupon concerns the world over. The provision of clean drinking water

has long remained part of Stdiased utility provision in most countries in the
form of Atap water o or through natur al
lakes. Nevertheless, thesei of the bottled water industry has shifted this
situation drastically in many countries.

By standard definition, bottled water is drinking water packaged in bottles for
individual consumption and retail sale; this water can be spring water, purified
water drawn from natural wells or in some regions glacial water. The global
bottled water market grew by 5.2% in 2011 to reach a value of $135,064.4
million, while market volumes grew by 5.3% to reach 205,902.8 million liters.
Within the AsiaPacific region e value of the bottled water market grew by
10% in 2011 to reach $25,075.3 million, while the market grew by 8.9% to
43,156.2 million liters (Marketline, 2013).

The growth of the global bottled water industry is reflective of the Sri Lankan
situation, wlere according to unofficial sources there are over 100 brands of
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bottled drinking water, marketed by various manufacturers available in the open
market throughout the island. Quality control and assurance systems in the food
sector are one form of marketstitution intended to produce safe food and

reduce fooeborne illnesses. As such the quality and safety of bottled water

needs to be assessed like any other food category. In terms of the regulatory
environment, under the Food Act No. 26 of 1980 per Gazdb. 1420/4 of

21st November 2005, i.e. from around rididh v , 2006, Aino persort
to: a) bottle or package natural mineral water or drinking water; or b) import

and distribute bottled or packaged nat
without dotaining a certificate of registration from the Chief Food Authority of

the Ministry of Health.

This process of registration of Abottl e
is a mandatory requirement for the sale of imported as well as locally
manufctured bottled water in the local market. The issue of the product
certification mar k which is known as
Standard Institution (SLSI) is a voluntary process, independent of the above
registration procedure. This voluntary ecme f or obt aining the
conducted by the SLSI, based on the primary requirement that the particular
product complies with the relevant Sri Lanka standard specifications for the
product; SLS 894:2003 specification for bottled (packaged) dringi water

and SLS 1038:2003 specification for natural mineral water (Wijesekara,

2007).

Objective

As an industry, the question arises whether bottled water manufacturers would
voluntarily move on to adopt enhanced food safety meta systems such as
Hazard Analysis Critical Control Point (HACCP) and ISO 22000 as the next
step or whether regulation needscbme into play to improve the standards of
food safety. This gives rise to the economic research issue of exploring firm
responsiveness to demand for such advanced systems and thus investigate
empirically firm level incentives and constraints for bottiédnking water
manufacturers to adopt enhanced food safety controls. The objective of this

study is to examine the relative importance of economic incentives, constraints
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and firm characteristics in differentiating firms with a higher propensity to
adoptHACCP from those with the least propensity to do so.

Methodology

Based on the level of HACCP adoption firms were divided into two categories,
as OEmbracersdé (EMB) or oO0Deferrersbod
economics literature was undertakerd aine individual incentives identified at

firm level were selected for the study (Jayasinfhelalige and Henson, 2006).
Seven constraints that firms face when implementing HACCP were identified
(Herath and Henson, 2010). Firm characteristics that diffeste HACCP
adopters from noadopters, and seven hypothetical negative perceptions made
by managers in bottled water manufacturing firms with regard to HACCP were
considered to see the relative importance of each aspect towards HACCP
adoption.

According to the list revised on @1February 2013 by the food control
administration unit in Sri Lanka, 61 bottled drinking water manufacturing firms
representing 77 brands with valid registrations were selected for the study. A
structured questionnaire was demed utilizing the information gathered
through a series of discussions held with quality assurance managers of the
firms and inspection of manufacturing facilities. Both personal interviews with
the QA managers and a postal survey were used to collectiddang January

to March 2013. A total of 30 usable questionnaires were returned, yielding a

response rate of 49 per cent. The managers were asked to respond to each

incentive and constraint according to a fp@int Likert scale ranging from

Afverytampor(5) to Avery unimportanto
negative perceptions according to a
true” (5) to fAnot at all true"™ (1).

Discriminate Analysis (DA) involves deriving a variate. The discrimina
variate is the linear combination of the two (or more) independent variables that
will discriminate best between the objects in the groups definadbri. There

are several purposes of DA; one of the most common rationale for application
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here is to inestigate differences between groups on the basis of the attributes of
the cases, indicating which attributes contribute most to group separation (Hair
et al., 2006).

Results

Only 30 per cent firms were HACCP OEmb
were HHCCP O6Deferrerso. 67 per <cent of th
small scale and the majority represented the domestic market only.

In the DA for firm characteristics the Canonical Correlation of 0.67 indicates

that 0.45 or 45% of variance in the degent variable can be explained by the

i ndependent vari abl es. The Wil kés Lamb
value 0.000 showing that there was a statistical significance of the
discriminatory power of the discriminant function. Univariate ANOVA

indicated that rank mean of firm size has a significant difference between group
means while vintage, water source, major markets, and sales strategy showed an
insignificant difference. The DL for the firm size exceeded +0.40 threshold.

This indicated that firmize can be used to discriminate among EMB and DEF.

In the DA for incentives the Canonical Correlation of 0.66 indicates that 0.43 or
43% of variance in the dependent variable can be explained by the independent
variabl es. The Wil kds L amb dvalue 0.809 t wa s
showing that there ia statistical significance of the discriminatory power of the
discriminant function. Univariate ANOVA indicated that rank mean of SLR
showed a significant difference between group means. Since CST, HRE, TCH,
REP, CPR, EGR, AGR and LBL showed an insignificdifference between

two groups, they cannot be used to differentiate EMB from DEF for HACCP.
Since DL for the SLR exceeded +0.04 threshold it was the most important
incentive that differentiated EMB from DEF. According to the discriminant
coefficient forSLR there was a positive relationship between SLR and the level
of HACCP adoption.
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Table 1: Summary of Interpretive Measures of DA

Wilks' Univariate F Discriminant Coefficients Discrimin
Variables Lambda Ratio : - . -ant
Value F Sig. Unstandardiseq Standardised Loadings
value (DL)
Firm
Characteristics
Vintage 0.969 0.884 | 0.355 NI NI -0.270
Firm size 0.786 7.636 | 0.010 2.237 0.968 0.792
Water 0.971 0.845 | 0.366 NI NI 0.264
source
Major 0.952 1.400 | 0.247 NI NI 0.339
markets
Sales 0.976 0.687 | 0.414 NI NI 0.238
strategy
Economic
Incentives
CST 0.938 1.843 | 0.185 NI NI 0.503
REP 0.940 1.792 | 0.191 NI NI 0.496
TCE 0.890 | 3.470 | 0.073 NI NI 0.691
SLR 0.859 | 4.586 | 0.041 0.545 0.466 0.794
HRE 0.897 3.211 | 0.084 NI NI 0.665
CPR 0.955 1.312 | 0.262 NI NI 0.425
EGR 0.958 1.222 | 0.278 NI NI -0.410
AGR 0.958 1.222 | 0.278 NI NI -0.410
LBL 0.971 0.847 | 0.365 NI NI 0.341
Constraints
To retain 0.987 0.362 | 0.552 NI NI -0.100
staff
Negative 0.788 7.553 | 0.010 -1.272 -1.420 -0.456
attitudes
Inflexibilitie 0.998 0.062 | 0.805 NI NI -0.041
s with
process
To renovate 0.942 1.721 | 0.200 NI NI -0.218
plant
Lack of 0.997 | 0.083 | 0.775 NI NI 0.048
information
Lack of 0.804 | 6.830 | 0.014 -1.387 -0.909 -0.434
financial
support
Lack of 0.999 0.015 | 0.904 NI NI -0.020
space
NI = Not included in estimated discriminant function

In the DA for constraints the Canonical Correlation of 0.75 indicates that 0.56
or 56% of variance in the dependent variable can be explained by the
Lambda

independent variables. Th&i | k 6 s
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value 0.005 showing that there is statistical significance of the discriminatory

power of the discriminant function. Univariate ANOVA indicated that rank

me an for ANegati ve attit updpeosrot 0 anhdav i@l e
significant difference between group means. Since the other five constraints
showed an insignificant difference between two groups they cannot be used to
differentiate EMB from DEF.

Top two box reporting was used to see the relative impoetari negative

perceptions made by managers in bottled water manufacturing firms about
HACCP. Statements namel y: AHIi gh cost of
SLS standard is very much enougho; iCer
profitaflRerttyodorati on having |l ow value
|l evel s of top two box scores and HACCP
have given highest top two box scores for all attitudinal statements.

Conclusions and Policy Implications

The outcome of malysis implies that large firms are more likely to adopt
advanced food safety controls and that sales revenue was the major incentive
for a firm to adopt HACCP. Major barriers faced by the firms include lack of
finance and negative attitudes of the emphks; Further, the low demand for
food safety standards and lack of customer awareness about the HACCP played
a significant role as the reason for the slow progress in the adoption of HACCP
by the industry.
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Introduction

The Rice Milling Survey conducted in 2006 by the Hector Kobbekaduwa
Agrarian Research and Training Institute of Sri Lanka has revealed that the
majority of rice millers in the country do not utilize high tech machineries. It
was estimated that only abou®8%, 19.60% and 1.40% of the millers possess
dryers, elevators and color separators respectively.

Objectives

The overall objective of this study is to evaluate the extent to which the
utilization of high tech machinery affects the technical efficieatyhe rice
milling industry in Sri Lanka. The specific objectives are to estimate technical
efficiency of different groups of rice millers and to evaluate the determinants of
technical inefficiencies among millers.

Methodology

The stochastic frontigproduction model, as proposed by Aigeteal., (1977)
and Meeusen and Van den Broeck (1977), was used as the analytical tool. The
following specification was estimated.

O& T FAEQOT AE®T GED T atw® o Y
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where,
Y = Normalized rice output
X;=Normalized paddy input
X, = Electricity cost (Rs /month)
X3z = Labor (man days/month)
X4 = Milling capacity
V=Independently and identically distributed random error term
N(0,2.)
Ui=Non-negative random variable which wiaslependently and
identically distributed as N (03,9, defined as half normal distribution.

|Ui| reflects the technical efficiency relative to the frontier] #J0 for a firm
whose production lies on the frontier ang| )0 for a firm whose produon
lies below the frontier.

The following technical inefficiency model was estimated in order to determine
the factors affecting the inefficiency based on Battese and Coelli (1995).

Y 7T 70 10 1760 160 1760 10 o

where,
Z, = Experienceof the mill owner/manager
Z,= Years of schooling
Zs= Age of the mill (years)
Z,=Dummy for the availability of dryer
Zs=Dummy for the availability of elevator
Zs=Dummy for the availability of color separator
W,=Unobservable random error

Data required for the estimation was gathered using a questionnaire survey
conducted among 63 rice milletscated in Marandagamulain Gampaha
District, which is one of the major rice processing areas in Sri Lanka, in July
2012.
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Results and Discussion

The analysis of data revealed that the majority of the rice millers (36.5%) in the
sample were in the age category of-5fl years. The participation of the
younger generation (age below 30 years) in the industry was marginal (6.35%).
About 88.9% of the milrs had school education above grade eight and those
who had ordinary level and advanced level education were 31.75% and 26.98%
respectively. About 46.03% of rice millers had2% years of experience in the
industry whereas 28.58% of the millers had &%oyears of experience.

As far as the technology usage is concerned all the millers owned both de
stoners and polishers as they are necessary for maintaining the minimum quality
of processed rice. About 93.65% of rice millers used steel hullers foultieg

of rice. Although tle availability of primary machinery types was evenly
distributed, the capital intensive equipment that are required for production of
high volumes such as dryers, elevators and colour separators were unevenly
distributed. About half of the millers (49.20%)ad dryer facilities while
elevators were available with only 36.50% of millers. Furthermore, only about
7.93% of large scale millers possessed the colour separation technology.

The estimates of the Cofiouglas stochastic production function are giiren
table 1 below. They indicate that the level of rice output is determined by the
amount of paddy input, electricity expenditure and labour usage. The mean
technical efficiency for the sample was 0.978 suggesting that disparity across
millers with respet to milling efficiency of paddy to rice is marginal. Table 2
presents a comparison of technical efficiency scores among different groups of
millers.  Contrary to the expectation, the results indicate that there is no
significant difference in technicafficiency between the millers with advanced
machineries and millers without such machineries.

Conclusion

This analysis clearly demonstrates that the milling efficiency does not
significantly vary across rice millers in Maradagahmulla area. The sillgh
less advanced technologies are enjoying the same level of technical efficiencies
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compared to those with highly advanced technologies and the existence of small
disparities in milling efficiencies can be explained using sdeimographic
factors morehan the technologies adopted by them.
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Appendix:

Table 1: Estimates of the Stochastic Frontier Production Functionexfohital
Efficiency Effect Model

2 I -8 < T o

5 c55 L 255 £3

2 26 EF £55E EE

S m> 5.5 Eo 52
a. Millers with monthly 0.963 .03(ab) 7.31 - 0.44 (ab)
output O 50
b. Millers with monthly 0.962 7.81
outputO5 0
c. Millers without dryers 0.980 -0.76(cd) 7.25 -0.48(cd)
d. Millers with dryers 0.977 7.79
e. Millers without elevators 0.981 -1.50(ef) 7.42 -0.21H)
f. Millers with elevators 0.975 7.67
g. Millers without color 0.980 -1.44(gh) 7.41 -0.64(@@-h)
separators
h. Millers with color 0.971 8.73
separators

** Significant at 0.05; statistics are within bracket

Table 2: Mean Comparison for Efficiency Scores in Stochastic Frontier

Estimatesof stochastic CobbDouglas production Determinants of the
function inefficiency in technical
Variable OLS estimates MLE estimates efficiency effect model
— B — 2 © — 2
g g, |2 g 2 g |8
S . §S | 8. g5 = S . g S
0o & L0 05 n o > 0o h @
Intercept -1.636** | 0.158 | -1.678** | 0.159 Experience | - 0.001
(-10.365) (-10.531) (years) 0.003**
(3.022)
Paddy input| 0.365** | 0.063 | 0.353* | 0.055 Years of 0.002
(5.843) (6.409) schooling | 0.004**
(2.699)
Electricity 0.594* | 0.063 | 0.607** | 0.059 Age of the | -0.003 | 0.002
expenditure | (9.455) (10.265) mill (years) | (-1.499)
Labour 0.063** | 0.024 | 0.078** | 0.026 Availability | 0.034 | 0.032
usage (2.596) (2.970) of dryer (1.084)
Daily 0.025 0.030 | 0.023 0.027 Availability | 0.001 | 0.028
milling (0.840) (0.834) Elevator (0.043)
capacity
Availability | 0.025 | 0.023
Color (1.102)
separator
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Introduction

Provision of mobility of people and goods is an essential ingredient of
economic development. The growth process is influenced by the efficacy of
product and factor movement as the timely serving of markets at competitive
cost provides the necessary foutola to succeed in a highly demanding
busi ness envi r on me neconomid dexelopment procesyg 6 s
would be dampened if the necessary demand for transportation is not met.
However, the transport sector is also associated with significant negative
externalities, which have the potential of eating into at least a part of the growth
impetus generated. For instance, the transport sector consumes nearly three
fourths of petroleum imports to Sri Lanka, and is therefore responsible for a
significant dranage of foreign exchange and for causing traffic congestion and
pollution.

Thus, as per the sustainability model built on the three pillars of Economy,
Society and Environment by Munasinghe (2007), the challenge faced by the
emerging nations is the pren of mobility required by the economy and the
society with the greatest possible efficiency and least possible negative
externalities.

The present study focuses on this issue of transport optimization in relation to
petroleum bulk distribution in Sri Lanka.
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Objectives

The research was conducted with a view to appraising the optimality of the
present modality of bulk transportation pktroleum from the Kolonnawa
central terminal to nine regional distribution centres which are accessible by
both road and rail modes of transport. As such, the study objectives consisted of
determining its cost efficiency, and an examination of whethaerbatodal
structures could be defined in order to reduce economic resource costs as well
as negative externalities.

Methodology

A number of attempts to solve the question of oil industry and petroleum
transportation related problems using linear pnogning are found in the
literaturé. Among them are models developed by Aronofsky et al (1963), bi
level mixedi nt eger programming exercise by
done by Hunjet et al (2003) on productimansportation modeling. The linear
progranming model described below draws on these experiences, and was
solved for minimisation of overall costs, yielding the optimum modal split
between rail and road transportation under various possible scenarios.

Objective funigkydmeg Min C = x

Subject to:
Wy +W,; O W@ constraints for 9 destinations) ——» 1
Required Train capacity— Q@ Av ai
w; O (j a(p constraints for 9 destinations) ——» 3
Wy O (; 9 Constraints for 9 destinations) ——» 4
Wy O 0,0 alnd W _—

where,C is the overall cost of distribution anglis the cost of transportation to
j" destination by "t mode. W stands for the tonnage transported tb j

L F.1. Hitchaxic developed the basic transportation problem in 1941, and was solved as
an answer to complex business problem in 1951 when George B. Dantzig applied the
concept of Linear Programming in solving fheansportation models.
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destination by'imode, and grepresents the distance tbly i" mode. In this

exercise, i ranges from 1 to 2 representing the two basic modes of petroleum

bulk distribution, nenely the bowser and the train, and j varies from 1 to 9
representing the nine different regiona
represents the minimum percentage each mode is strategically assigned in order

to ensure security of delivery, whefiea 6 woul d be 0% under t
optimisation modelQuantity and cost data pertaining to bulk transportation of
petroleum for the period from 2006 to 2010 were sourced from the Ceylon
Petroleum Storage Terminals Ltd, and the data on costs of aadiprtation

and capacity constraints therein were obtained from the Sri Lanka Railways.

Results

Table 1 compares the current railway modal share against those yielded through
linear programmingoptimization under three different strategic scenarios,
namely (a) the unrestricted scenario, (b) the scenario where a minimum share of
5% would be carried by each mode, and (c) the scenario where the rail
transportation modal share would be not less than the current railway modal
share.

The resultanbptimizedmodal structurgavorssignificantly greater amounts of
petroleum transported by rail to low country destinations, thus indicating the
possibility of securing significantly greater economics by rail transportation
compared to road based transport. Festance, the optimum model does not
pick up the bowser mode for any of the low country destinations for which the
current average railway modal share is below 40%.

It should be noted that the railway mode foraquintry destinations is not be
picked up bythe optimization model except under the scenario in which a
minimum railway modal share is imposed as a constraint. This is because the
up-country haulage by train does not generate sufficient economies of scale
owing to the fact that only a limited torge could be pulled along the incline

by a given capacity of motive power. Longer rail route lengths and terrain
characteristics requiring loads to be pulled up to over 6200 feet above sea level
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before climbing down again to reach the destinations, maké&aasportation
least attractive to destinations such as Haputale or Badulla.

Table5: Railway Modal Share in Petroleum Bulk Distribution : Current vs
optimizedstructures

Railway Modal Share (%)
Present Scenario || Scenario Il Scenario I
(2010) (Unrestric | [5% Min Share| [Min railway
Destination ted for each mode] share at
Model) current level]
Matara 0 100 95 100
Galle 95 100 95 100
Peradeniya 21 0 5 21
Kotagala 7 0 5 7
Haputale 45 0 5 45
Badulla 27 0 5 27
Kurunegala 19 100 95 100
Anuradhapura 36 100 95 100
Batticaloa 97 100 95 100
Source : Authorsod estimates

The analytical results also enable us to assess the resource economics that could
be realised by reduced consumption of fuel for petroleum bulk transportation.
Reduced consumption of fuel to bulk transport refined petroleum products
would invariably meandsser combustion emissions, thus lesser environmental
pollution. This environmental effectiveness of the optimised model shares could
also be estimated based on the emissivity ratios worked out in the Initial
National Communication Report under the Unitddtions Convention on
Climate Change in 2000.

For instance, a saving of fuel in excess of one million litres of diesel (or Rs 115
million worth of resources at current market prices) could have been achieved
in the year 2010 by following the optimised dab split under the scenario

where a minimum of 5% of the total demand at each regional distribution centre
would have to be supplied by each competing mode (to ensure security of
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supply). This would be even more if the optimisation results under the
shares

fumsnte i cted?o

mo d a |

are tak

Table 2: Fuel Combustion Emission Savings Potentishrestricted

Optimization
Present Modeled structure | Saving Potentia
Structure (unrestricted (Per Year)
optimizatior)
Fuel 3.99 Mn litres | 2.82 Mn litres 1.17 Mn litres
consumption (29%)
Fuel Cost Savings per Year (at Rs 115 per litre) Rs 135 Mn

Environmental Damage Reduction :

Total Quantity of Emissions that could be avoided
of which CGQ Emissions only

(in which, Carbon content)

3967 Tonnes
3100 Tonnes
(850 Tonnes)

Source: Aut hor s 6

esti mates

based

on t he

Initial National Communication under the UN Convention on Climate

Change' 2000.

Conclusions and Policy Implications

The results othe study lead us to conclude that the current transport modal
utilisation structure in petroleum bulk transportation in Sri Lanka is far from

optimal. The railway system is heavily unddilised even within its existing

capacity of service provision, amdo t
the economy significantly in terms of resource wastage and environmental
pollution impact. It also indicates that more intensified usage of rail haulage for

ut i

S i

ng the

en intoc
emi ssi
rail way

petroleum transport, particularly in the flat ren, will yield significant

environmental and economic benefits to the nation.

The study was also successful in demonstrating that sustainability in relation to
transportation need not be at the expense of profitability. There is scope for

improving the operational economics of both the petroleum industry and the Sri
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Lanka Railwayswhile pursuing sustainability oriented policies, which could
very well ceexist as wiAwin strategies.

Therefore, a framework to drive the economy towards a sustainable petroleum
transportation modal structure through both compulsions and incentives coul
be recommended. In this respect, removal of fiscal and other biases against the
railway sector may be envisaged. In the medium to long run, it may also be
necessary to boost the facilities and technical capabilities of the Sri Lanka
Railway, enabling itto shoulder greater responsibility in petroleum
transportation.

Perhaps the most significant follewp to this research is to enquire if the
principles discussed here can be applied to other freight transportation activities

that utilise highly pollutingroadb ased transport. The tra
environmentally less harmful and economically more efficient laogde

public transportation mode may be applicable to transportation of freight in
general, not only petroleum. Therefore, strategic Watetion into shifting

freight transportation from road to rail could be warranted. While conceding

that there will always be a role for road transportation, a systematic shift
towards rail transportation could contribute towards our striving for anegifici

cleaner, and greener nation.
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Introduction

The Desiccated Coconut (DC) export sector is an importansector the Sri
Lankan economy in terms of its foreign exchange earning capacity and
employment generation. However, mainly due high cost of production there is
belief in the induBy has a little scope to further enhance its profitability.

Objectives

This study examined technical efficiency and managerial aspects of Sri Lankan
DC industry. It will enhance identification of the source where improvement
can be made.

Methodology

The analysis used Data Envelopment Analysis (DEA) to measure the technical
efficiency to evaluate the performance of a set of peer entities called Decision
Making Units (DMUs) which convert multiple inputs into multiple outputs
(Charnes, et al, 1978)he definition of a DMU is generic and flexible. Recent
years have seen a great variety of applications of DEA for use in evaluating the
performances of many different kinds of entities engaged in many different
activities in many different contexts in madifferent countries (Coelli et al
2005). Technical efficiency essentially measures the gap between the possible
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outputs, or the best practice and actual output of a firm. Technical efficiency
demonstrates the extent t oncenapproachest he o
its potential or the so call best practices. Constant returns to scale (CRS) is only
appropriate when DMUOG s ar e operating
competition,the extension of CHEEEA model to account for variable return to

scale (VRS}kituations is suitable. Use of CRS under imperfect competition will

result in measure of technical efficiency which are confounded by scale
efficiency (SE).

The primary data were collected from 55 DC mills, during the period of January

T March 2013 thragh a structured questionnaire. Total DC output, total
byproduct output were used as output factors while number of workers, value of
fixed asserts, raw material usage were used as input factors. The computer
program DEAP developed by Coelli (1996) waplaa. Analysis of variance

and regressions analysis were employed to test the relevant hypotheses.

Results

Table 01: Summary of Inpubriented Technical Efficiency of Sri Lankan

DC Mills
Technical CRS VRS Scale
Efficiency
Mean 0.8412 0.946 0.889
St. Dev. 0.099 0.0606 0.078

The analysis yielded the technical efficiency score of each of the DC mills
considered. Overall technical efficiency of Sri Lankan desiccated coconut
manufacturing industry was found as 0.8412 under Constant RetiBoate
(CRS) assumption. This implies that on average, there is a possibility to reduce
the use of all inputs by 15.88 % without reduction of output levels. The
computed mean technical efficiency with Variable Returns of Scale assumption
was higher than #t of CRS option which was 0.9460.
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The VRS andCRS technical efficiencieBénker, et al 1984)ere used to

obtain the scale efficiencies of each of the DC mills. The mean scale efficiency
was 0.8890 and this implies that on an average the actual spagottion

has diverged from the most productive scale size by 11.1%.

Table 02: Summary of Technical Efficiency of Sri Lankan DC mills

Modernized mills Semimodernized mills Traditional mills
TE CRS VRS Scale CRS VRS Scale CRS VRS Scale
Mea 0.903 0.968 0.932 0.817 0.941 0.868 0.779 0.95 0.850
n
S.D 0.086 0.052 0.067 0.095 0.053 0.077 0.070 0.070 0.067

Note: CRS = technical efficiency from CRS DEA, VRS = technical efficiency
from VRS DEA, scale = scale efficiency = CRS/VRS

Oneway analysis of variance revealed that technical efficiency values of
traditional, semi modernized mills and modernized mill were significantly
different (at P=0.05) between CRS and Scale efficiency values. Highest
technical efficiency values showed imodernized mills and these were
significantly different with CRS technical efficiency and scale efficiency
values. Mean efficiency ranking shows that the modernized mills were more
efficient than semmodernized and traditional mills.

Regression analysis revealed that age of management, business objective, mill
capacity and category of mill had significant positive relationships with
technical efficiency of Sri Lankan DC mills.

Conclusion

Given the limited resources, effective utiltion of production inputs would
allow Sri Lanka to increase efficiency of DC industry. By improving
management practices and introducing sound technology for manufacturing
process, the DC industry performance could be improved. Proper training and
developnent plan will help to improve industry performance by enhancing
management skills of mill management.
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Introduction

The current global paper and paperboard demand is 402 million tonnes (MT)
per annum and there are more than 7745 mills producing 192 MT of pulp. The
paper demand has doubled in 20 years from 242.79 MT in 1990 to 402 MT in
201%12. The paper production fmojected at 521 MT per annum in 2021
(Kulkarni, 2008). Asia produces nearly 177 MT (44%) and the rest of the world
produces 225 MT (56%). The per capita consumption of paper in India was
only 9.3 kg in 2011 as against 42 kg in China, 22 kg in Indon&sikg in
Malaysia, 250 kg in Japan and 325 kg in the USA. The demand for paper is
strongly linked with GDP growth (Khan, 2012). In 2012, there were nearly 800
paper mills in India, out of which 26 were waebdsed and face challenges of
short supply. Th@nnual pulp production of 1.9 MT consumes 6.8 MT of raw
wood, of which nearly 20 per cent are supplied from natural forests through
government sources, and the remaining 80 per cent is supplied from Trees
Outside Forest (TOF) area, especially from farfmersl ands ( Kul kar ni ,
Tamil Nadu, Tamil Nadu Newsprint and Papers Ltd (TNPL) at Karur and
Seshasayee Paper Board (SPB) at Erode are major pulpwood based paper
industries that use predominantly hardwoods like eucalyptus, casuarina and
miscellaneous wod as raw material. Due to the stringent forest policy, low
productivity of forest cover, higher derived demand of pulpwood and higher
installation capacity of industries, the supply (0.5 MT to 0.6MT) is not able to
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cope with the spiraling demand for ramaterial (8 lakh tonnes). This has led to
a wider gap in demand and supply, which hampers the growth of the industries.

Objectives

The objective of this study is to assess the future demand for and supply of raw
materials for paper industries in TarNiddu.

Methodology

The demand, supply of raw materials, installing capacity, area of captive
plantation and paper production from two industries were collected during the
period 2003 to 2012. The quantity of an input demanded is a function of the
price d the input, price of other inputs, and price of output for a profit
maximizing industry. The quantity of pulpwood supply is a function of output
price, input prices and technology.

i. Trend Analysis: In order to analyze the forecast of demand and supply of
pulpwood, compound growth rates were computed using the method of least
squares by fitting the seriii logarithmic function:Y, = ab' , where, Y =
dependent variable (demand / supply), t = time element which takes the
val ue 1, 2, 3, tértn,.b =NL;+r) amd ras thie nomeound e p t
growth rate and.e error term. In the logarithmic form, the function can be
expressed as log; ¥ log a + t log b; log a and log b were obtained using
ordinary least squares procedures and thewRs computed to $¢ the
goodness of fit. (Antilog b 1) x 100 gave the per cent growth rate. Future
year = Present year * (1+ ?) where r = Growth rate and n = Number of
Years. The Minitab package was used to carry out a trend analysis, which
generated a time series ptbat showed the fitted trend equation.

The other forms of the trend models are Linear trend= & + bt, Quadratic

trend : ,=a+ bt + &, Exponential growth trend : ¥ aé!, where Y = trend

values at time t, a = intercept parameter, b and c = slope parameters , e =
exponential term , t = time period. A seasonal trend was computed by a
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regression and compared based on the goodness of fit, bgt&dard error and

MAPE. From the bagperforming trend curve demand and supply were forecast

up to 2020 and evaluated for accuracy.

ii. Artificial Neural Network: The neural architecture consisted of three or
more layers, i.e. input layer, output layer and hidden layer. The function
form of the network isy; = f( w;, X;), where Y is the output of node j, f
(wy, X;) is the transfer function, Ythe connectio weight between node |
and node i in the lower layer ang ¥ the input signal from the node i in the
lower layer to node j. The iterative process was repeated n times tleeget
highestR square.

Results

The annual compound growth rate (CGR) of pulpwood demand was 15.41 per
cent and future demand of pulpwood would be 1.18 MT in -A®1&nd 2.42

MT in 202021. Based on a 15.46 per cent growth rate of supply, the future
pulpwood supply would be 1.12 Mand 2.29 MT in 20186 and 2021
respectivelyBased on trend analysis, the quadratic model was the best fit among
CGR, linear and exponential models, because it had lower MAPE value. Based on
the quadratic fit, demand, supply and demsungply gapvould be 1.19 MT, 1.05

MT and 0.15 MT respectively in 204 and 2.01 MT, 1.68 MT and 0.33 MT
respectively in 202€21.

Based on the outcome of the Artificial Neural Network (ANN) model, forecast
value of pulpwood demand is 0.87 MT and 1.19 MT in52068 and 2021,
respectively. The supply would be 0.76 MT and 0.95 MT in 28.%nd
202021 respectively. The demasdipply gap of raw materials would be 0.11
MT and 0.24 MT in 20146 and 20221. Among all above methods, ANN
was the best method, ke it had higher Bnd the lowest error than the
guadratic model.

68



Tablel: Forecast Demand and Supply of Pulpsvtmy Paper Industries in
Tamil Nadu
(MT)

CGR Linear Quadratic Exponential ANN

Year

D S G D S G D S G D S G D S G

201314
089 | 084 | 0.05| 083 | 0.77 | 0.06 | 0.94 | 0.84 | 0.10 | 0.94 | 0.88 | 0.06 | 0.78 | 0.69 | 0.09

201415
1.03 | 097 | 0.06 | 0.89 | 0.83 | 0.07 | 1.06 | 0.94 | 0.12 | 1.08 | 1.02 | 0.06 | 0.89 | 0.77 | 0.12

201516
118 | 112 | 0.07 | 096 | 0.89 | 0.07 | 1.19 | 1.05| 0.15 | 1.25 | 1.18 | 0.07 | 0.87 | 0.76 | 0.11

201617
137 | 129 | 0.08 | 1.03 | 095 | 0.08 | 1.34 | 1.16 | 0.18 | 1.44 | 1.36 | 0.09 | 0.97 | 0.86 | 0.11

201718
158 | 149 | 0.09 | 1.09 | 101 | 0.08 | 1.49 | 1.28 | 0.21 | 1.67 | 1.57 | 0.10 | 0.97 | 0.85 | 0.11

201819
182 | 172 | 010 | 1.16 | 1.07 | 0.09 | 1.65 | 141 | 0.25| 192 | 1.81 | 0.11 | 1.07 | 0.95 | 0.12

201920
210 | 198 | 012 | 1.22 | 1.13 | 0.09 | 1.83 | 1.54 | 0.28 | 2.22 | 2.09 | 0.13 | 1.07 | 0.95 | 0.12

202021
242 | 229 013 | 129 | 119 | 010 (| 201 | 168 | 0.33 | 256 | 241 | 0.15 | 1.19 | 0.95 | 0.24

D-Demand; SSupply; GDemand and Supply Gap

Conclusion and Policylmplications

The forecast demarslipply gap of pulpwood for pulpwood based paper
industriesduring 201516 and 20221 would be nearly 0.28.33 MT. In order

to bridge the gap, the industries could produce additional raw material by
promoting the resourceful captive plantation and the farm forestry area (TOF)
of 10001 1200 hectares per year wiprofitable business models. Tree crops of

3 to 4 year rotation can be raised to meet out the demand and supply gap of
pulpwood.
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Introduction

Sri L a npositidréng ig eeoy strategic. Being at the southern tip of the
only land mass extending towards the Indian Ocean between the Arabian and
Malayan peninsulas, this strategic geographical positioning is naturally
expected to give Sri Lanka an added competitive edge to develop herself as an
Asian maritime hub. The development of the Port of Colombo as the main hub
port in the region in the f%nd edy 20" Centuries also was largely facilitated

by this competitive advantage of strategic positioning.

However, this dominant maritime position of Sri Lanka was seen gradually
eroding over the years, particularly since the latter half of tH&efury.
Colombo has gradually lost its attraction for marine traffic (Ratnayake and
Wijeratne, 201%)and has drifted down in the international ranking froff 27
position in 2007 to 29 position in 201%, and from 18 position among
container ports in 1996 tb8" position by 201 This is a major concern at a

“Colombo port ranked in the fifth place in the British Empire in the terms of the

shi pping tonnage entering a port and ACol om
harbor in the worl do. Fr o ot washkeowibfergi nni ng o
delays and almost lost the hitherto maintained regional transshipment status (Ratnayake

and Wijeratne: 2012, pp 360).

% Ranked by American Association of Ports Authorities

* UNCTAD ranking
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time when the policy makers postulate regaining the maritime hub status, and is
a paradox in face o fpositiohirg advantagetwhicthd s n a'
could hardly be matched by any competing regjiquort.

It is this paradoxical position that the present study focused on, and it attempted
to examine the factorsthat facilitate a port to realise hub status, and maintain it.

Objectives

The above mentioned loss of comparative attraction facedhéyPbrt of

Colombo in spite of its unparalleled gpositioning advantage could mean a

number of adverse factors being active, ranging from internal operational
features deterring away shipping lines, to possible emergence of more attractive
competitor pais in the region. The geauositioning advantage being just one

among such determinants, it becomes strategically important to identify the
most influenti al factors and how Col omlt
the shipping lines in relation to thoseterminants.

The objectives of the present research therefore include, studying the current
situation of the Colombo Port and its evolution, understanttiadactors that

may support Sri Lanka developing as a regional naval hub, appraising those
factorsin their order of importance in view of understanding as to what extent
such factors would influencesuccess in a competitive environment and help
sustain the competitive edge, and also to recommend as to how those vital and
critical factors could be stiolated by way of implementing an appropriate
policy framework.

Methodology

The research adopted theSt at ed Preferenced methodo
important criteria which could make a seaport a maritime hub. Models based on

this technique argenerally well accepted as methods for eliciting consumer
responses to multttribute stimuli(Boxall, et al., 1996), and could be found

used in marketing, environmental valuation and transportation related research.
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A survey was conducted among fespondents associated with 20 out of the

top 25 shipping companies of the warid view of obtaining the perceived
reasons for shipping lines to call at a port, and also to figure out what among
those high priority attributes Sri Lanka could devel®pe information thus
gathered were categorised, grouped and presented in tabular and graphical
forms so that the salient features could be observed. Average rank assigned to
each factor, and the percentage of respondents assigning such rank, were used
as indces in the comparative analysis.

The study also gathered relevant information and data from secondary sources
such as the Sri Lanka Ports Authority (SLPA&)i Lanka Customs (SLC), and
Ceylon Association of Ships Agents (CAS)order to reveal the pattes of

cargo volumes handled by the Colombo Port over the years. The corresponding
data pertaining to other competing ports (Singapore, Dubai and Nava Sheva)
were sourced from published data.

Results

Figure 1 depicts trends of transhipment containduraes, domestics imports
and exports cargo volumes including empty containerstoie® movements

and total container volumes handled at the Port of Colombo for the period of
2004 2012.

Figure 1 (A) indicates that the transhipment business has slowed mhow

absolute terms during the recent years, while the total volumes continued to
grow pulled by the growth of Adomestic
domestic economy is grossly inadequate (unlike in a larger economy such as
India or China) to psh, on its own import export trade volumes, the shipping
demand for Colombo Port to the scales of a vibrant regional naval hub, this
decline in transhipment volumes is a serious issue of concern. Even the

®World ranking of www.alphaliner.com
® Making achange togace in vessel where cargo is stowed originally
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volumes driven by the domestic economy asamtio Sr i Lankabés GDP
to have been reducing since 2010 onwarals depicted in the Figure 1(B).

Figure 1: Analytical Presentation of Container Volume handling trends at
the Colombo Port
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Therefore, it is clear that a more concerted effastild be necessary to attract
transhipment volumes to Sri Lanka if the naval hub objective is to be realised.

The survey conducted among shipping companies became useful in this context
in order to identify the factors that influence shipping lines tbata particular

hub port, and thereby to identify strategic gaps Sri Lankan Ports might have to
fill to attract more shipping lines. The Table 1 summarises the ten most
important elements out of 21 factors, in their order of importance, as identified
by the average ranks assigned to them by the shipping lines.

"indicating either inadequate proportionate growth of impagort volumes, or growth
of economic sectors increasingly not dependent on foreign trade, or both
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The most outstanding priority, as expressed by the shipping lines, would be the
transhipment volume itself. It is noteworthy that 82% of the respondents have
ranked this as the most important det@ant, and the remaining 18% also have

included this factor among the five most important determinants. The
availability of feeder network to cover all destinations/origirs gBority) and

frequency of feeders {Spriority), which fall under the Trahipment Network
identified among the ten most
cates

category,
det er mi

status.

also were found
nant s.
advantage over the newly developing competitors to further consolidate its hub

This i

ndi

t hat

Table 1: Ten Most Important Factors and their Rankings

Factor Nature Percentage Responded
as T among first 5
Priority priorities

Transhipment volume potentig Transhipment 82% 100%

of the Port network

Availability of  on-arrival | Port 9% 91%

berthing (window) efficiency/capacity

Domestic volume potential d Domestic trade 9% 82%

the Port

Operational productivity Port 0% 82%

(Gantry moves per hour) efficiency/capacity

Feeder network availability t¢ Transhipment 0% 27%

cover all destinations/origins | network

Deviation time from main se{ Geographic 0% 36%

route location

Time taken to berth/unbert| Port 0% 36%

ships efficiency/capacity

Frequency of feeders Transhipment 0% 18%
network

Port handling/stevedoring cos{ Port Charges 0% 18%
costs

Portnavigational costs Pat Charges 0% 0%
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Availability of onarrival berthing emerged as the second most important
determinant with 9% of the respondents ranking it as the most important and
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91% including it within the five most important determinarftegether with
this factor, two others, namely Gantry Moves per hotirpdority) and Time
taken to berth/unberth ships"(@riority), could be identified as related to Port
capacity and/or efficiency.

Domestic Volume potential turned out to be thedmost important factor with

9% of the respondents ranking it as the most important determinant while 82%
of them including it among the first five priorities. This is a clear comparative
disadvantage Sri Lanka has owing to its small size of the domeestiomy.

Deviation time from the main sea route was identified as the fifth most
important factor with 36% of the respondents including it among the top five,
though none had ranked it as the most important priority. Among South Asian
Ports, the Colomb@ort has the shortest deviation time from the main sea route.
Hambantota Port is even closer. Thus, Sri Lanka should exploit this advantage
to the maximum.

A noteworthy revelation in this study is the relatively low importance the
shipping lines appeareabsigning to cogtelated factors associated with a hub
Port. The only two cost related factors namely, Handling/Stevedoring Costs and
Port Navigational Costs, which qualified to be included among the top ten most
important determinants, came in as th& kavo in the priority order. Further,

only Handling/Stevedoring Costs were found ranked among the first five
factors, and that again was by a mere 18% of the respondents. Further, as
evidenced in the Table 3, only 43% of the seven identified-@tesiedfactors

were ranked among the top ten determinants by at least half of the survey
respondents.
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Table 2: Relative Importance of Factor Categories as assigned by at least 50%
of the respondents

Factor Category Number | Ranked as 1] Ranked | Ranked
of Priority among among
Factors top 5 top 10
3 33% 33% 100
Transhipment Network %
1 100 100
Domestic Demand % %
Port Capacity /Efficiency 6 33% 50%
1 100
Geographic Location Advantage %
Charges/costs 7 43%
Availability of Competitive Supplieg

This is an interesting finding, which could explain why several ports, which are
relatively more expensive in their service provision, have managed to grow fast
as regional hubs. Their relative competitiveness in service provision efficiency
might possiblyhave overridden their cost disadvantages.

Conclusion and Policy Recommendations

Theresults of the study suggest that the-gesitioning advantage of being
strategically located at close proximity to the BA&tst main sea route in the
Indian Ocearwith more than 16 ports which could be economically fed by sea
though important, could not alone pull Sri Lanka to develop herself as a
maritime hub. Emphasis should be given to other revealed determinants,
particularly the port efficiency/capacity reldtdactors. Sri Lanka, having
already taken significant strides to develop infrastructure capacity, should focus
on improving efficiency of port operations as well.-&@mival berthing window,
improved Gantry moves per hour, and faster berthing/unberthinghips,
which are facilitated through capacity expanding investment, should be further
ensured by Port operational efficiency enhancement.

Policies should be geared up so that (a) the existing shipping lines would
maintain and further improve capacitgrged at Sri Lankan Ports, (b) the
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services of lost customers would be reinstated, and (c) the new markets which

ar e 6potential, yet untouched® woul d
attractive/efficient services. This would also enable maintenance @xikting

networks, which, being the highest ranked priority revealed by the survey,
would promote the fAsnow ballo effectof
encouraging more feeders through better linked mainline operations, and
thereby further expandig t h-andfihaulbe 6 Net wor k.

While Sri Lanka has an edge over most of her competitors with regard to the
existing transhipment network, this rev
possibility of fast developing regional ports such as Nava Speging a

serious threat to Sri Lanka in regaining and consolidating the maritime hub

status. This may also constitute an argument in support of developing the
Hambantota Port also as a container port enabling the country to offer shipping

lines port facities with further shortened deviating time, uncongested and

efficient service delivery and possibly with competitive costs as well. Such
might tilt the fAsnow ball o effect adva
her competitors in view of becoming a reg@l maritime hub.
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Introduction

Emerging markets economid&EMES) are increasingly integrating into the
global financial markets as is evident from the rising stocks of assets and
liabilities. A wave of financial globalization since the riii80s hasbeen
marked by a surge in capital flows among industrial countries and more
notably, between industrial and developing countries (Kose, et al. 2006).
Financial globalization has the potential to increase global welfare by efficiently
allocating financial esources and enabling countries to spread the risk.
Increased interconnectedness between financial markets of countries has
however created channels through which monetary shocks can spread across the
globe. This however has made macroeconomic managenueatahnallenging

and difficult due to transmission of monetary shocks resulting in currency
appreciation, credidnd asset price boeandbust cycles and reversals in
capital flows (OECD, 2011). The recent financial crisis has provided sufficient
evidence o the pitfalls of a sudden reversal of large capital flows and its
deleterious effects on global economies. The Murelning model
constitutes the theoretical basis for studying international capital flows with a
view to understand the effectivenesgsoi e fii mpossi bl e trinity

Objectives

Financial globalization refers to the growing global linkages through cross
border financial flows. The purpose of this paper is)texaminethe progress
and trend in international capital flows with spécederence to capital flows in
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China. The study also examines thedeterminantof capital flows in china

and t he degree of financi alfor thpenness
internationalization of the Renminbi. In light of treurrent socicpolitical

demands and challenges that lie ahead, the papeewalluatg the expectations

and prospects for Renminbi internationalization.

Methodology

Data from official sources (IMS, CEIC data source, SAFE & PBOC)and
regional study reports (ADB) are examinedassess the recent progress and
trend in international capital flows and the inherent volatility of cross border
financial capital flowsThe data of the empirical finding are presented in the
stylized form. The QuiniToyoda index will be used to measuhe degree of
financial openness of the capital and current accounts in China. Four types of
capital flows namely 1) FDI outflows 2) FDI Inflows 3) Portfolio inflows 4)
Portfolio outflows are examined to measure the extent of capital flows. Other
indices br the measure of financial openness are the degree of stock market
capitalization (as a share of GDP), financial market deepening and trade
openness. The TBive Year Planto be discussed at the third plenum of the
18" Chinese Communist Party Congress in November 26t8uld provide
policy insights for further internationalizing the Renminbi.

Results

Capital flows have grown significantly over the last two decades in both size

and volatility, especially inflows toneerging markets (IMF 2013). In 2010, net

capital inflows to the top ten borrowers increased by an average of over 80
percent. China received 30 percent of the aggregate net capital inflows to all
devel oping countries, whid58petcangfW.B.har e o
Global Development Finané12). FDI remained the single largest
component of capital flows to developing countries and the overwhelming share

of FDI inflows went to china, which rose by 62 percent. Forbes (2010)
estimates that capitalc count opening could raise Ch
equity markets. Since mi2l005, the REER of RMB has appreciated by 35
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percent (IMF2013) although the stock price index has decreased by 30 percent
from 2010 to May 2013.Capital account openness atock market
capitalization help to better facilitate FDI and outward portfolio transactions
(Dong He, et al. 2012).

Conclusions

The integration of EMEOGs into the gl obe
increase in the scale of international calpftows over the medium and long

term. China is becoming more financially integrated with the rest of the world.

7 of 10 East Asian Countries track the Renminbi more closely than the USD as

a fAReference Currencyo (Subr anemaimi an et
cross border trade and currency swap arrangements with Central Banks of
trading partners have significantly increased over the Y&MFT-2012). In

2010, under the QFII (Qualified Foreign Institutional Investor) program, the
amount of dollar invetment for foreigners has been raised from $30 billion to

$80 billion (U.S. Department of Treast2p13). China has used reserve
requirements, higher interest rates, tighter prudential measures, direct
administrative limits and currency intervention to ramte credit growth.
However,the real estate market in China is susceptible to cyclical swings.
Capital account opening in China will likely be followed by substantial gross
portfolio flows as global and domestic portfolio holdings adjust. Outflows of
portfolio investment could offset pressures for reserve accumulation from net

FDI or other investment inflowdgiveor curr
Year Plan has pledged to accelerate capital account liberalization. It can be said

that the domesticogio-political environment and global gewlitical forces

would influence the prospects and pace for Renminbi internationalization
(Kurien et al2013).
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Appendix 1:
Cross-border capital flows fell sharply in 2008 and today remain more
than 60 percent below their precrisis peak
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Introduction

Information Technology (IT) has invaded almost all the industries frortaday

day sales to complicated and expensive Rover nnisgia Mars. IT has already
been occupied its position in the business world where once it is failed it will
cripple the solid performances of the entire organizatkain many service
industries, in financial sector IT based service systems are comkideran
essential tool for a service provider to remain competitive (Lovelock et al.,
2004). Therefore, much researchhas been conducted to investigate the
effectiveness in IT based services in banking sector in improving service quality
(Idowu et al., 2002Zhu et al., 2002).SERVQUAL model is a service quality
framework to measure the gap between customer expectations and experience
(Parasuraman et al., 1988).

In the Sri Lankan context banking sector tend to use more and more IT based
services to attractustomers, to achieve customer satisfaction and improve
financial performances. The rate of adopting IT based services in Private Banks
is higher than the rate of State Banks.

86



Objectives

1. To find the gap expeetedvaadeexperiencdtbasede r s 0
service quality of the selected four banks in Kandy Municipality area.

2. To find whether the IT based service quality of banks differs in state and
private banks.

Methodology

We selected two state banks and two private banks operating with{iaiy
Municipality Area. We distributed questionnaires for customEne
guestionnaire had four main sections: 1) the demography of the sample, 2)
SERVQUAL model modified for IT based service quality: tangibility,
reliability,responsiveness, assurance, atinp 3)agreement for IT based service
features: ease of use, time conservation, convenience, privacy, accuracy,
multifunctional and 4) IT experienced factors: smihtrol, comfort and
personnel interaction in using IT. A prest was conducted by distriing the
guestionnaire for 30 customers and it was adjusted before the standard
guestionnaire was distributed among customers.The structure of the
guestionnaires was both open ended and itemized ranking scale oélfrom
Strongly Disagree to Stronghgree. In total there were 400 customers for this
study through questionnaires, which accounted 100 for each bank. The
guestionnaire was distributed at 9.00 am to 1.00 pm during working days.
Interviews were conducted for bank employees in order to oltiirmation

on the IT service options available in each bank and their advantages.

In this research Analysis of Variance (ANOVA) was used to test the
significance difference of expected and experienced IT based service quality
levels in the four bankssing SERVQUAL dimensions.

Results

We | ooked atthe gap between customer s
service quality levels in the four banks using SERVQUAL dimensions. Higher
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gap represents lower quality of IT based services. The customers' d@l bas
service quality expectations were higher than their experienced IT based service
quality in all the four banks. The highest IT based service quality was observed
in Private bank 1 and followed by State Bank 2 and Private Bank 2 and then
State Bank 1, spectively. Private Bank 1 had come closer to the customers
expected level (Figure 1), as denoted by the low service quality gap (expected
experienced). Bank 1 used many number of IT services suckeashBnge,
telephone banking, online banking and iteleload etc.Even though Bank 1
uses many number of IT based services than any other selected bank, their
consideration on Empathy was also very high compared to others. Empathy
factor had been highly considered by customers of all the selected banke (Fi

2). It proved that the customers were expecting more human interaction when
theydre dealing with the 1T fcadroll i ti es
and comfort in using IT.

We looked at the relationship tie IT based service quality gap received by
SERVQUAL dimensions to the scores given by customers for agreement for IT

based service features.The relationship was poor. This implied that the
customer s di d not give much saciateddi bi | i
features increase services qualityéo, e
carries important features that could increase service quality and has contributed

to the service quality of the banks.

Conclusion

A

All the four banks had not reachedh e cust omer d8s expected
guality. Private bank 1 which had the highest number of IT based services
showed the highest IT based service quality among four banks. However,
availability of IT services was not the only motive factor for custome
satisfaction; customers need personal interactions when they deal with the IT
services of the bank.
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Appendix:

Figure 1: Gap between expected and perceived levels of SERQUAL
dimensions and ovall service qualityderived from

SERVQUAL dimensions.

GAP
[

State

o

Bank 1

(Bars denoted by same letter in each dimension showed no significant

N

o

N

A A A

f

R

sy

Kk A

State
Bank 2

Privat
e Bank

difference among banks at p>0.05)
2:

Figure

with the feature)

Value assigned by the

Cust omer séo
service in four banks. (The scale wag &nd the value increased with agreeing

Sta Sta

Pri

90

& Tangibitty

B Ralibility
Responsivenesy
Assurance

B Empathy

@ Total

Bank  Privat

Pri
vat

e Bank

eva

l uat i

8 Seff control in using It
& Comfort in using It

[ Personnal interaction
IT

nusi

on

of

t

he



A Statistical Assessment on the Status of Loyalty of Customers
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Introduction

The Financial sector expanded whilst remaining stable desha#ienging
market conditions both globally and domestically and continued to support the
growth momentum in the economy. The Banking sector is the dominant sub
sector within the financial sector. In Sri Lankan situation banking sector has
two main categoes. They are Licensed Commercial Bank (LCBs) and
Licensed Specialized Bank (LSBs). In 2012, there were 24 licensed commercial
banks and 9 licensed specialized bank in Sri Lankan banking sector (Central
Bank Annual Report 2012)By the end of 2012, a tdtaf 33 banks comprising

21 domestic banks (including 9 licensed specialized banks) and 12 branches of
foreign banks continued to have operations in Sri Lanka while expanding the
banking networlof their banks and introducing new diverse banking solutions
to attract the new customers.

There are many factors that cause to the customer movements from the
commercial banks in the context of Sri Lankan financial market. Among such
factorsG cust omer l oyaltyd would be the mos
impacts on the customer movements from commercial banks. Therefore, it is
important to know the factors that impact on the customer loyalty and the ways

of retaining customerds | oyalty on comn
of financial failures.
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At present , relating customersé | oyalty
continued to be resilient in the challenging environment of the global financial

crisis and emerging world economic downturn, higher domestic interest rates

and the impact of the failuseof some unauthorized financial business. The
financial services industry grew at more moderate level during the last few
years, in response to the tighter monetary policy.

The Central Bank took decisive action to arrange the rescue of commercial
banks bhat experienced liquidity problems due to the failure of Credit Card
Company associated with the Ceylinco Group. Since the last few months of
2011, some regulated financial companies have been experiencing high deposit
withdrawals and liquidity pressureorisequent to the failure business. A
special support for finance and leasing companies by the government and the
Central Bank is beingnplemented to address this problem.

Objectives

The objective of this study is to understand the financial mark8tiih.anka

and identify the factors which deter mi|
banks and on their services. This study is conducted mainly from the
perspective of identifying the current Sri Lankan financial market situation and

future trends. Thistudy will be useful to the investors and the public, thinking

of may be making future investment decisions in a secured and stable
institution.

Methodology

This study is designed with a convenient sample of 150 customers, who were
selected from various commercial banks of Sri Lanka. A esestonal survey

was setup with interviewer administrated questionnaire. Primary qualitative
information on loyalty, maly focusing with eleven characteristics scaled en 5
points, was recorded. A convenience sample of 150 commercial bank customers
of Western province had been chosen for the study. Statistical analytical
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techniques such as correlation coefficient and tptale ordinal scaling
assessment techniques were adopted to draw the results.

The eleven qualitative aspects employed as statistical assessments and explored
in this study through the questionnaire are defined below:

Stability Consideration / Loyalty grown up:Theseaspects are vital when the
customers are searching for any service organization to accomplish their service
needs and wants. This is because they are looking at fair return for their
investment.

Willingness to refer dealing banks / Confidenceon Government bank /

Confidence on Private bank / Relationship MarinatingThese aspects are

used regarding t he customer 6s respons
satisfactory level towards government and-gorernment commercial banks,

and relationship ith the bank.

Overall Quality of the bank:Thi s aspect measures the
response to the customerb6s request and

Attractiveness for higher return: People have experienced more problems

from many unauthorized rfancial institutions which offer higher return for
customerod6s investments. This aspect ad
expects the higher returns rather than security of their investment.

Duties perform by central bank/Government supervision on the
bank/Awareness of the AuthorizationThe Central Bank of Sri Lanka is the

authorized authority in supervision of all the financial transactions and the
financial institutional activities. One of the main responsibilities of the central

bank is to makethe public awareness about the secured investment
opportunities i n t he mar ket pl ace. Pe
supervisions and activities were examined and evaluated through theseaspects.

The Scalability of the Qualitative Items: The ordinal sale used or defined to
guantify the above eleven qualitative responses of the study are of 5 point
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Likert scale. This defined as from the weakest responses to strongest responses.
The quantities assigned are as follows:

17 Very weak - Not satisfied - Very poor response

27 Weak : Ignorant : Poor response

31 Moderate . Indifference . Indifference

47 Strong . Satisfied : Good response

57 Very strong :Highly satisfied : Very good response
Results

The sample of 150 customers selectut interviewed in this study are
classified against various commercial banks in Sri Lanka and given in the
following table (Table 1). These sampled customers have mainly maintained
their deposits and other assets in the respective commercial banks abiopare
their involvement in the other banks.

Table 1: Cust omerCommeRial8anksi buti on agains
Bank Name Number of Customers | %
Peoples Bank 38 25.33
Bank of Ceylon 60 40.00
NSB 8 05.33
Sampath Bank 12 08.00
Commercial Bank 6 04.00
HNB 12 08.00
HSBC 3 02.00
Nation Trust Bank 6 04.00
Seylan Bank 5 03.33

Our sample was constructed with random selection of individuals, but the total
number of customers 150 was fixed conveniently. The classification shows that
the majority of the customers are ¢co0mi
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about 70 percentoftteu st omer s are from Peopl ebs B
National Savings Bank. The rest of about 30 percent are from the private
banking sector.

Overall perusal of the 150 questionnaire using comparative description
highlighted the following: More than 90%f the respondents are dealing at
least with one government commercial bank and at the same time they are
dealing with other private commercial banks also. But they are having more
confidence towards the government banks than-gomernment financial
instit ut i ons. More than 90% of respondent s
Ceylon and National Savings Bank are very much stable in the market place,
because they are under the control of Sri Lankan Government. But Commercial
Bank, Hatton National Bank\ational Development Bank and HSBC Bank
have come forward by overcoming other private commercial banks in terms of
current market performance and by creating top of mind awareness in
consumers mind through their promotional campaigns.

The eleven qualitate selfassessments of the 150 customers as instituted
through the interviewer administrated questionnaire were classified using 5
point qualitative scale and compiled to see the inherent structural results. The
following table (Table 2) produces the summnaf the information of the
eleven characteristics of loyalty by qualitative scales.

This table generally shows that none of the customers have totally disagreed on

the eleven loyalty characteristics. Further, very few customers except on
6Goversimgetvi sion on the banks6é6 have r
characteristics are less importafihis result reveals that the selected eleven
characteristics are conceptually meaningful to study the loyalty of the customers

in the financial markets in Branka.
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Table 2: Selfassessment of different characteristics of loyalty (n=150)

Characteristics (Items) Very | Strong| Mode | Not | Not | Average
of Customer Loyalty Strong -rate | much| at | Score
all

(Scale of Qualitative Items) (5) 4) 3) (2) Q)

1. Stability consideration 30 102 18 0 0 4.08

Willingness to refej 30 90 30 0 0 4.00
dealing bank

3. Confidence on 60 78 12 0 0 4.32
Government bank

4. Confidence on Privati 30 42 78 0 0 3.68
bank

5. Relationship 66 66 18 0 0 4.32
Marinating
6. Loyalty grownup 6 54 78 12 0 3.36

7. Overall Quality of the 48 78 24 0 0 4.16
bank

8. Attractiveness for 30 36 72 12 0 3.56
higher returns

9. Duties perform by 0 36| 102 0 0 3.00
central bank

10. Government 0 60 90 36 0 3.88
supervision on the ban
11. Awareness of  the 0 42 72 12 0 2.72

Authorization

The characteriatpidc walsoyalrttyhegr cswrbj ect e
dependence wi t h four ot her selected C
considerationbé6, 6Government supervi sior
marind i ngo . The relationships among these
correlation analysis. The following table shows the results (Table 3)
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Table 3: Correlation Ceefficient between Loyalty Grownp with other
Characters (n=150)

Variables Loyalty Stab. Con.| Gov. Sup. | Ov. Qual. | Rel. Mar.
Gr

Loyalty Grownup 1

Stability Consideration | 0.595986 | 1

Government 0.434495 | -0.032909 | 1

supervision

Overall quality 0.365206 | 0.099075 | 0.065584 | 1

Relationship marinating 0.351838 | 0.634151 | 0.031536 | -0.098338 | 1

Considering the coefficiempb owi tclortried aa
mentioned four characteristics of interest, as given in the first column of the

above table, we see that the customer satisfaction (stability consideration) has
higher relationship with loyalty growap compared to the other three
characteristics. Further, the 6gover nme
with loyalty grownup. However, as noted in the same column of the above

table we could see that the atltvwo characteristics have low correlations which

show less importance for consideration in verifying the loyalty gropn

Conclusions and Recommendations

After the current financial failures people have given more attention towards the
security of tkeir funds and the confidence of their financial institutions in
selecting their financial institutions rather going towards the institutions which
offer higher returns. Every respondent has taken at least one service or the
facility from their dealing commercial banks including Deposits, Facilities,
Loans, Current Accounts and Pawning. Most of the respondents are very keen
on considering the stability of the commercial banks before they are making
transactions with those institutions. 20% of the resposdarg very strongly
considering the stability of the institutions and 68% are strongly considering it.

More than 82% of the government banksd
their banks to other in the context of security offered and rest of the goeetrn

banks customers do not like to do that in terms of service quality and the service
efficiency. However after the Golden Key Credit Card Scam and the Seylan
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Bank Issue Customers loyalty and the confidence irngovernment financial
institutions has muced. As a result of this, customers have transferred their
funds to government commercial banks from those -gmrernment
institutions.

90% of the respondents are satisfied with the confidence maintained by the
government commercial banks. But in terafsservice quality and the service
efficiency respondents gave their preference towards to private commercial
banks. Most of the respondents explained that gonernment commercial
banks are always offer good customer service and maintaining close
relationship with them than government institutions. Over last 12 months
respondentsod | oyalty towards the govern
loyalty towards the nogovernment banks has decreased due to some failures
and the frauds done by some authed financial institutions in the market
place. In the current context customers are not going towards higher returns
because they have understood that for higher returns they have to take higher
risk. With current financial failures customers are gdiogiards qualitative
factors like Security, Confidence and relationship.

Satisfaction is the most important factor behind loyalty. In order to create and
retain loyalty customer base as well satisfied customers, banks should
emphasize especially on semviquality and Security aspects in the context of
current financial failures. On the basis of literature and findings of the study it
can argued that security dimensions have great impact on satisfaction and
loyalty (via service quality and security) cargheank to perform well. As the
results support the earlier research some recommendations can be made on the
basis of the finding and if the banks follow them on a trial basis they might get
benefit from it. In this regard bank follows some of them oria iasis they

might get benefit from it.

In this regard we suggest that the following steps could be taken by the
administrators of the financial institutions concerned: Commercial banks are
service oriented and peoglgensive sector. Customer alwayssdrves better

guality service as well as good manner, empathy, and so on. To comply with
this bank should monitor their activities as well as their employees in order to

98



make a positive impression on customers in the context of service quality and
securiy aspects. Our study reveals that various problems occurred in the service
delivery process and these are considered as the elements of dissatisfaction. In
this context, commercial banks should try to find out the reasons of complain
and also try to mininzie it by providing proper training to the staff. Again bank

can take some initiatives to find out what customers really expect from them.

Customers should be loyal to the bank employees anevgisa. On the other

hand this will make loyal custometswards a particular organization. Provide

banking employees with training, development and other customer service
resources and theyodoll gualify to prov.
service. Ultimately both parties will become satisfactory crehee lbyal

customer base.Commercial banks should always shows and inform their
trustworthiness to customers. This can be showed through publishing their
financial stability reports, complying with Central Bank rules and regulations,
maintaining sufficientliquid assets base and maintaining closer customer
relationship. Many people view customerds compl
business. If it can make good use of customers complains, it can be an actual
advantage to organization. Finding out why thetamer is not satisfied with

banking product or service, compensate them and make improvement changes

to products/services immediately.

Banks should have contaatsth customers after they have consumed products

and services. This can be done in a fpostsurvey from, followup call or

simply an email survey form. Because once the transaction was done among the

two parties, it will not close. In a competitive environment after sales service is

must. Otherwise organizations will lose lot of future sal&bis is to remind

them of the existence of the company and that bank still remembers them. In
return, they wil/l value the company. I
strengthen the relationship with existing clients.
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Introduction

Applications of information and communication technology concepts,
techniques, policies and implementation strategies to banking services have
become a subject of fundamental importance and concern to all banks and a
prerequisite for local and global contipgeness. The advances in technology
have played an important role in improving service delivery standards in the
banking industry. According to Daniel (1999) Electronic bankindpggking)

is providing the customers their banking information via difiecs delivery
channels that can be accessed through different technological devices; i.e. a
computer or a cell phone with built in browser utility or telephone or any other
digital technology. In Sri Lanka,-Banking was first introduced b$ampath

Bank in 1988. They started by networking all the branches enabling the
customers to access accounts at any branch. ATM cards enabled customers to
withdraw money from teller machines throughout the day. This revolutionized

the banking industry in Sri Lanka.
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Objective

The objective of this research is to examine and analyze the impact of selected
demographic variables on the demand fevafking in Sri Lanka. This study
focuses on most of the-lianking services except ATM cards. This is because
previous relged research in Sri Lanka had focused on the acceptability of ATM
cards as being the most populab&hking services offered by Sri Lanka banks.
However, there appears to be a dearth of research to determine the factors
affecting the acceptance of otheib&nking services. This gap will be filled by

this research effort.

Methodology

The research utilized both primary and secondary data. Primary data were
collected through the distribution of 140 questionnaires to a convenient sample
of customers of theelected bank. Secondary data were gathered by referring
annual reports and the official website of the selected bank. The questionnaire
was pretested with a few customers to ensure the accuracy of the questions.
Demand for Ebanking was used as the degent variable and the eight
dimensions of the demand were used as the independent variables. The Logit
model for ungrouped binary data was utilized to analyze the significance of
these variables for the demand ebanking in Sri Lanka. The model is as
follows:
DB =f (GE, AG, NF, ED, EK, ES, JP, IN)

where,

DB=Demand for Ebanking, GE = Gender, AG = Age, NF = Number of

family Members, ED = Educational background, EK = English

knowledge, ES = Employment sector, JP = Job position, and IN =

Income.Thus,
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DBFLF[P i/(l-Pi) ] EGE+82AG+83NFi+B4EDi+B5EKi+86ES+B7\]Pi+Bg|Ni +€;
Data were analyzed usinguwiews.

Results

The sample consisted of 50&Anking users and 50 nonbiEnking users at

Sampath BankOut of 50 users 16 were female. Twenty females were included

in the sample of 50 nemsers. Average age of the sample was 36 years and the
average monthly income was Rs.60,450. Response for the questionnaire
distributed was high among the-tlanking users Most of the Ebanking

customers at the bank are below 40 years of age. Distribution of age of the non
E-banking users é&ampath Banls different from the distribution of-Banking

users at the bank. Skewness value of 0.03 represents a symmetriatiistiob

the age of non #anking users at the bank. Number of family members for the

sample of non hanking users is symmetrically distributed. Majority of the E

banking users are first degree holders and the rest have qualifications equivalent

to a tecical diploma or above. Most of the norbEnking customers do not
possess a basic degree. Majority oftHe BEn ki ng cust omers have
of English knowledge. English knowledge of the noidhking users at the

bank fall/l bel owodtheanchtegoy yf ew oOw@oHt om
under the category of 6goodd and dbexcel

All the members in the sample ofldanking users were senior executive or
above. However, for non-Banking users, majority of the sample members
were under the category pnior managers and below. Clerical staff members
could not found in the sample oftianking users and there were few clerical
staff members for the sample of norb&nking users. The average income of
the Ebanking users was Rs. 77,800 and that forBdranking users was Rs.

43,100. The difference of average income between the two groups of customers
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at the bank is about Rs. 34,000. Majority of thedaking customers had been
using the Ebanking facility for between one to three years. Influence fitoan
bank to promote Banking is at a very low level. Majority of the customers use
the services two to six times per week. Most of tHeaBking customers do not

have a significant concern about the risk factor. The perception of fifty percent

of the samfe on the risk factor was neutral.

Table 1: Summary output of the Logit Model

Dependent Variable: DB

Method: ML - Binary Logit (Quadratic hill climbing)

Date: 03/03/13 Time: 10:05
Sample: 1 100
Included observations: 100

Convergence achieved after 8 iterations
Covariance matrix computed using second derivatives

Variable Coefficient Std. Error z-Statistic Prob.

GE -0.829128 1.103680 -0.751240 0.4525
AG -0.189422 0.077236 -2.452504 0.0142
NF -0.998671 0.612995 -1.629168 0.1033
ED 0.610582 0.580724 1.051414 0.2931
EK 1.862042 0.636361 2.926077 0.0034
ES 0.624987 0.724350 0.862824 0.3882
JP -0.979717 0.622628 -1.573521 0.1156
IN 9.75E05 3.25E05 3.002061 0.0027
C -0.969619 5.325528 -0.182070 0.8555

Mean dependent vad.500000
S.E. of regression 0.218845
Sum squared resid 4.358258
Log likelihood -16.12085
Restr. log likelihood69.31472
LR statistic (8 df) 106.3877
Probability(LR stat) 0.000000
Obs with Dep=0 50

Obs with Dep=1 50

S.D. dependent var 0.502519
Akaike info criterion 0.502417
Schwarz criterion  0.736882
HannanQuinn criter.0.597309
Avg. log likelihood -0.161209
McFadden Rsquared.767425

Total obs100

Source: Survey data (2013)
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Conclusion and Policy Implications

E-banking can offer speedier, quicker and dependable services to the customers
for which they may be relatively satisfied than that of the traditional system of
banking. Ebanking not only generates latest viable return, it can serve
customers better. Theustomers of banks today are not concerned as much
about the safety of their funds as much as increased returns on their
investments. They demand efficient, fast and convenient servidesnking
reduces transaction costs and saves tirdeariking custonms are increasing
worldwide but its adoption is very low in Sri Lanka. In Sri Lanka, banks as the
E-banking service providers and customers as the beneficiaries, are still not
making the real use of -Banking adequately. The majority of-tE&nking
customersare employed in the private sector. Only very few customers are
employed in the government sector. The number of government sector
employers is significant in the sample of norbd&hking users. The most
important awareness factors ofbEan ki ng @0 eamd r bentf awa
Level of English knowledge, educational background, employment sector and

income positively affect the demand foibBnking atSampath Bank
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I ntroduction

In the background of the unprecedented innovations of information and
communication technology together with the liberalization of the financial
sector, electronic applications are emerging all around the world. This
technological development does not exigl any sector in the society and make
significant impact on the transaction process. As a result of that credit card has
become to the society as a financial instrument. At the same time the Sri
Lankan financial institutions are also innovatively introgllicustomer centric
products and services drastically reducing transaction times. Therefore these
institutions have introduced an entire gamut of financial services. It makes a
considerable influence on transaction process. As a result of that crediasard
become more popular among people by making the transaction easier. It is an
efficient payment tool for daily shopping and payment needs. The credit card
users can spend futurebds money today

The theoretical backgrouraf this study is the consumer behavior in the credit
card market.Consumer behaviois the study of individuals, groups, or
organizations and the processes they use to select, secure, and dispose of
products, services, experiences, or ideas to satisfysread the impacts that
these processes have on the consumer and society. It blends elements from
psychology, sociology, social anthropology and economics.
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Consumer behaves in different ways in the credit card market.literature
identifies demographiand socieeconomic characteristics of credit card users
as significant predictors of practices in the use of credit cards. Some of the
demographic and soceconomic characteristics were found to be significant in
describing consumer credit card ownershijl usage practices are age, gender,
marital status, the level of education, the number of dependents in the family,
monthly income, the length of credit card ownership and debt ceiling.

After issuing a credit card with a suitable credit limit accordinghe card
holder financial needs and ability, they can use card to make purchases.
Therefore their usage has gone up dramatically all over the world. Credit card
usage in Sri Lanka is also increasing significantly with parallel to the global
situation.Total number of credit cards in use was 862,340 in 2011 indicating
that 10.8% increase compare to the 2010 (Central BainlSri Lanka
2012).This is further evidenced by high increase in the volume of electronic
point of sales outlets and reward schemasiagentives offered by credit card
issuer to promote credit card usa@eiitral Bank of Sri Lanka2008).People

use more money when using credit card compared to cash purchases (Soman,
D. 2003). People also spend less when look at their expenses in Cetdit

cards are all set to make a definite impact on life siflpeople (Pangigraphy
1999. They also allow consumers to satisfy their needs without waiting (Tunali
and Tatoglu, 2000). Therefore such benefit can change consumer habits and
change spating.

Considering the significance of the study, many researchers have address the
various aspects regarding the credit card usage, there were very few attempts to
identify the relationship between credit card usage and expenditure pattern.
Considering SrLanka very limited researches have done related to this area.
Therefore identify the |link between th
expenditure pattern is important. Therefore this research was also designed to
identify the impact of creditcarctsuage on consumer sd expend
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Objectives

The main djectiveof this study is tadentify the impact of credit card usage on
consumer s 6 e x pTagpdcificobjeetivgs af the studynare:da)
identify the effects of socio economic factors omonthly credit card
expenditure(ii) to examine the impact of credit card features on monthly credit
card penditure of the card holders; and (i) find out the payment practices
of the card holders.

M ethodology

Primary data were obtained through the interview method by using the
guestionnaires. Therefore 100 respondents were selected in Galle Four Gravets
DS division in Galle district using random sampling metho8econdary data

were collectednainly from Bank records, Annual reports, Internet, Magazine,
Journals and books etcThe multiple regression modesed to analyze the data

is:

Q= otbph+ 20+ 0+ L0t 206+ bt 2o+ u
The dependant variable was the monthly credit car@mipure. Independent
variables were socio economic characteristics of the card holder such as

income, Age, education ect.

Results andDiscussion

Figure 01:Types of purchases using credit
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Figure 2: Impact of Credit Card Usagdnorease Spending
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Figure 03: Number of times the credit card used
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The regression equation was

Q = 46479.3 + 0.499X+4451.783% , 4521.22X3 +3322.37%+183.21%-
3694.84%-5756.53%
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Considering thgoodness of fit (B of the model was 73%.

Monthly income, number of dependence, number of credit card holders within a

family and leaves take per month were significant factors for monthly credit

card expenditure. Marital status, total number of credit cards owned, length of
ownership and incomeeVel were significant factor to determine the card

hol dersé Payment practices. Credit | i mi
number of credits cards owned were significant credit card features. Most
people (79%) would not consider about the pricthefproduct when they used

their card for transactions. The current community mostly used their credit card

for food consumption which was recorded 27%, followed by gasoline as 23%.

Conclusion and Policy Recommendations

There was a difference in theonthly expenditure after using the credit card

which means that caused to increase the spending level of a family. Monthly
income, number of dependence, number of credit card holders within a family

and leaves take per month were significant secmnonic factors in
determining the monthly expenditure on credit card. There was a significant
relationship between the Credit limit, number of times credit card used and total
number of credit cards owned with monthly credit card expenditure. For
instance,Themba & Tumedi, (2012) identified that total number of credits cards

owned have a significant impact on monthly credit card expendiCeed

hol dersd marital status, tot al credit
income level were significant factors dietermining the payment preferences of

them. With regard to the payment preferences, several previous researches
(Chen & Devaney2001; Kim & Devaney,2001; Jirotmontree,2010) found

total credit cards owned and monthly income level were significantr&iio
determining the payment preferences of them. Considering the policy
recommendations the government should promote the awareness programs to
emphasize the gravity of unpl anned spe
needed to expand the placesthatacpt ed cr edi t card as a
needed to introduce new technology to the credit card market specially to the

retailers to provide better services to the credit card users.
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Introduction

It is widely discussed that the technology can be substituted for labour and
hence reduces the employment opportunities for the people. Automated Teller
Machines (ATMs) are located by the banks at convenient places such as at the
airports, railway statons nd not only at the bankos
created for both marketing and operations implications.

Dunne et. al. (1996) have examined the relationship between technology and
secular changes and cyclical dynamics concluding that technology could be
used for nonproductive labour share or technology could substitute for labour
while Rugambina (1994) has investigated perceptual and demographic variable
to unearth factors that are more important for the usage of ATMs. Kumar et.al
(2011) explained that ATM! are substitute for tellers. Attention for the
substitutability of the teller and ATMs has become the area that has not been
covered by the previous researchers. Therefore researcher selected that area by
following Kumar et.al (2011).According to the dence of the researches
showed that investments on ATMs have generated bothpositive and negative
impacts towards the bank.
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Objective

Research has been conducted in both customer and institutional point of view.
In organizational point of view, investmis on automated systems based on
Information Technology (IT) generate positive impact on the performance of
the organization (Dunne et. al., 1996and Kumar et.al,2011). Customer
satisfaction has examined with technology and found that customers are more
sdisfied with technological interventions than human interventions
(Rugambina, 1994). Rifkin (2009) carried out a research from the point of view
of employees and identified their preferences towards technology based systems
and they have demonstrated thalb opportunities have been eliminated by
technology.Productive contribution of automated systems based on IT have
been examined (Wilson, 1995 as cited by Kumar et.al, 2011) and found that
productive contribution of IT is insufficiently smalRifkin (2009 explained

that technological innovations rapidly eliminate the work opportunities.

Thus, the objective of the research paper is to measure the degree of substitution
of ATMs for number of tellers by the Bank of Ceylon(BOC), Sri Lanka.

Methodology

The study uses annual secondary time series data from 1990 to 2011 and
employs a generalized form of the production function(Constant Elasticity of
Substitutability production function) for following reasons.
i. Elasticity of substitution between parametess donstant on their
domains.
ii. This allows to easily identifying the relationship between ATMs and
Tellers.
iii. This approach has clearly defined the degree of substitutability between
ATMs and tellers.

Thus, the Constant Elasticity of Substitution (CES) production function is
defined as,
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where,
0 is the number of ATMSYi s number of Tell er s,

parameter and |} itutabilitytbdiveeendhe pputs.e of s ub

Partially differentiating the function, finalouble log linear function is derived
as follows,

aé =9

za € Q- zaE QR éééééé.é ]

where,
0 is the cost per ATM andl is the cost peteller.

In order to estimate the above double log linear function following log linear
regression model has been used.

a 0y 1

I ae0¥eéééece.ééeeéeéée. . (3)

where,
0 'Yis the number of ATMs to number of tellets,Yis the cost per
ATM to cost per tellef, is the constant term gndis the extent to
which a change in the cost per ATM to cost per teller changes the
number of ATMs to number of tellers.

Time series dtarelated to ATMs are available from 1990 as BOC formally
introduced ATMs to their customers in 1990. Researcher has adopted 22
observations from 1990 to 2011. Increasing in the number of observations
would provide a robust result, but at the momers itat possible.
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Results

Table 1: Results of the Unit Root Test

Variable t - statistic Prob.
a £0QY -4.720298 0.0013**
a £0QY -6.084946 0.0392*

Notes: ** and * indicate significant levels at 1% and Epectively
Source: Authors calculation usingviews 7.

According to the results of the Augmented Didkeyller test, both Log CR and
Log NR are stationary antierefore they are used for analy@iable 01).

Table 2: Results of the Log Linear Regiess Model

Variable Coefficient | SE t-statistic | Prob.
Intercept -0.115758 | 0.097532 | -1.18687 | 0.0492*
Cost per ATM/Cost pe| -1.361964 | 0.143446 | -9.32914 | 0.0230*
teller

Note: * indicates the significant level at 5%.

R-squared 0.813141Adjusted BRquared 0.803799

Sum Squared Resid  1.269394 ProkSi@istic) 0.021000

Durbin - Watson stat. 1.473309

According to the analysis, all are significant at 5 percent l&dak percent
increase in the cost per ATM to cost per teller, decrease 1.36 percent in the
number of ATM to number of teller. 81.31 percent of variation of the dependent
variable is explained by the independent variable. For 22 observations and one
explanaory variable)Q = 1.24 andQ = 1.43 at the 5 percent level. Thus, no
autocorrelation is present in this model.
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Comparison of CES production function with other cases

Case 1: CoblDouglasproduction function

CES production function (equation @yuld be converted into a Coltlmuglas
production function, in the limit wheén© 1.As this expresses the linear
substitution, settin§  Tin the limits, the derived function is,

O "QORY GbdY éeéééééééé (4)

The calculatedCobli Douglas production function received susguared
residual of 1.470454. The obtained sum squared residual in CES function is
1.2694. Therefore it is denotes that CE®duction functionexplains better
thanCobbDouglas production function

Case 2: No substitution

CES production function (equation 2) could be used to depict the situation of no
substitution, in the limit whefi | . Setting | in the limits, obtained the
constant term of the Leontief production functidme obtained sumsquared
residual in CES function is 1.2694 while in the case of no substitution it is 9.51,
which depicts that CES production function is more appropriate to conduct the
analysis

Figure 1: Log NR (number of ATMs/ number of tellers): Data, CES Production
Function, CobkDouglas Production Function and No Substitutability.

0.5

0 . . . — i oy . data
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Under that case constant value of log NR has been obtained and following
figure shows the graphical presentation of the log NR with other cases.

Estimation of the degree of substitutability between ATM and Teller g)
Considering equation 2, one can derive, the elasticity of substitution as

,,,,,,,,,,,,

f —eeeeeeeeeeee. .. (5)

Solving equation 5 fdr,

" pbbbEE666666. &. (6)

According to regression resylt,= -1.36 and therefore, the value”ofs 0.26.
Thus, the degree of substitutability between ATM and teller is 0.26.

Conclusion and Policy Recommendation

As per the results of the study, one automatdidr machine can replace 0.26
tellers.According to the findings of the Kumar et.al (2011) degree of
substitutability between teller and ATM is 0.56. Chang and Schorfheide (2003)
as cited by Kumar et.al (2011) have reported 0.4 substitutability of tegjynol

in household sector. This depicts that ATMs were not perfectly substitute for
teller because the degree of substitutability is less than one.

The degree of substitutability is between 0.4 and 0.6 for previous researches,
but in the research it is G2 The reason is that previous researches have been
done for household and agricultural sector, but the research has been carried out
in financial sector.

This study is an original work in terms of the data and application with regard
to the selected b&nand country. The researcher could not find any research
done with respect to any Sri Lankan bank.

Decreasing cost per ATM than cost per teller was the one of the major reason to
the expansion of ATMs. These require identifying new or enhancing policies
regarding the employment and investment in ATMs.As any increase in ATMs
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cause a threat to employment opportunities in the bank and these would add to
the unemployment in Sri Lanka, thereby, dampening the economic growth.
Therefore, there is a necessityprroviding training facilities to the existing staff

and expanding the activities in the bank, so that they can be safely shifted to
new areas. Apart from thattechnological innovations would help the
productivity of the bank, thereby increasing the growtlSii Lankathe bank

has to invest in technological innovations (ATMs). Thus, there exists a
necessity of a proper redistribution policy so that the bank and country will both
be benefited.

Findings of the study could be generalized to a similar bankhdmatsimilar
characteristics to Bank of Ceylon afuiither exertion are to be done in order to
generalize the scenario into different contexts

References

Dunne, M. Haltiwanger, J. and Troske, K. (1996) Technology and Jobs: Secular
and Cyclical DynamicdNBER Working paper 5656.

Kumar, L. Malathy,D. and Ganesh , L.S. (2011) The diffusion of ATM
technology in Indian Banking ,Journal of Economic
Studies38(4) p. 483600.

Rifkin, J. (2009),Leading the Way to Third Industrial Revolution a New Social
Vision for the World, Discussion Paper.

Rugimbana, R. (1994) Predicting Automated Teller Machine Usage: The
Relative Importance of Perceptual and Demographic Factors,
International Journal of Bank Marketint3(4)

119



Human Capital
and
Labour



Resistanceowards Entrepreneurship by Private Undergraduates

S. Weerawansaand Shadhir Razm#

Department of Economics, University of Colombo
2 |mperial Institute of Higher Education, University of Wales.

Introduction

Entrepreneurship has been a growing phenomenon in the global context due to
changes in lifestyles and attitudes of people. However, there are countries that
see entrepreneurship as a risky or even the least preferred option for
employment, out of which Stianka in most instances has been such a country.
The intention behind this particular study is to check on the resistance towards
entrepreneurship by undergraduates of private universities.

According to Gamage and Wijesooriya, (2012:14), there are 46 private higher
education institutions in Sri Lanka. The number of graduates produced by the
Sri Lankan private sector higher education industry has gradually increased in
the years 20080. Thisalso could imply that the need and demand for private
higher education is on the rise.

Whereas the percentage of private graduate output in terms of the total
graduates produced is only 14%, while the majority is accounted for by the
public sector of théndustry. It is also seen that most graduates from the private

sector come out of the IT stream that comprises approximately of 57%.

When considering unemployment figures and their issues, self employment
could be one of the key factors for the redutiio the levels of unemployment

in the country; this is where resistance towards entrepreneurship become
relevant.

In relation to the status of employment of employed people in Sri Lanka in the
year 2011, private employees are in the majority of 40.5%erev the
percentage of own account workers accounted for 31.5%. At the outset it may
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give an impression that the second preference for individuals in terms of
employment after private employment is for entrepreneurship. However, the
majority of this 31.5%of entrepreneurs are employed in the agriculture sector
of the country. In the case of own account workers, more weightage exists in
the agricultural sector implying that lesser number of entrepreneurs represent
the industrial and service sectors. Dueawdr penetration of entrepreneurship

in the industrial and services sectors it is more likely to increase unemployment.
Therefore it could be said that high level of entrepreneurial resistance of
undergraduates in Sri Lanka causes a lower participatientagpreneurship in
industry and service sectors of the country.

The research problem identified in this case study is that the lower penetration
of entrepreneurship in the industrial and services sectors may not assist to
reduce unmployment levels in 5 Lanka. Based on the literature, the research
guestions can be formed as:

® What is the level of resistance towards entrepreneurship of private
undergraduates in Sri Lanka??o
(i) What factors associate with the level of resistance towards
entrepreneurship ofprv at e undergraduates in
(iii) What is the direction of relationship of those factors towards
entrepreneurial resistance?0
Objective

The objectives of the study are to identify the level of resistance towards
entrepreneurship of private sectorversity undergraduatelentify the factors
affecting such resistance atwifind the direction of relationship of those factors
with resistance towards sedmployment.

Methodology

Conceptual Framework
This is a framework that provides a basisvinich to determine the relationship

between the independent and dependent variables and also to assess the impact
of the independent variables on the dependent variable illustrated below:
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Independent Variables Dependent Variable

SocicDemographic
Background

Financial Stability

c 1Oowala

Entrepreenruship

Stream of Study

Attitudes

Hypothesis

The following set of hypothesdsee appendix 1has been derived from the
conceptual framework in order to prove the relationship between the each
indicator (from each independent variable) towards the dependent variable.
There is a possibility that theasiables may have no relationship between each
other (null hypothesis) or vice versa. This is established in the section of data
analysis.

Data Analysis
Three institutes Imperial Institute of Higher Education (IIHE), Asia Pacific

Institute of Information Technology (APIIT) American National College (ANC)
were identified for the survey to undertake this study. One hundred and fifty
guestionnaires were digiuted to respondents where each institute was
provided with fifty questionnaires each.

The study was undertaken under descriptive and inferential analysis using
SPSS. A descriptive study includes the basic analysis of general information
through pie chds, bar charts and frequency tables whereas the inferential
analysis of data would consist of statistical tools-sthiare test and cross
tabulations.
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Findings of Study

Descriptive Analysis

It was identified that the majority of respondents are m&lé%j. Also most of

the undergraduates are aged between tHzb24lje category whilst 113 of them
represent the Western province of the country. With regard to the dependent
variable of resistance towards entrepreneurship, both male and female prefer the
private sector most and sadfmployment being the second most preferred
choice of employment. Another unique response gathered was that females
have more preference towards public sector employment when compared to
males.

In terms of constraints that thespondents face in relation of sethployment,

a crosgabulation was formed for each type of constraint against gender of the
respondent. Through such formation of cross tabulation it was found out that in
general capital investment was seen as the gmsmon constraint where it
accounted to 83 undergraduates, out of which 53 were males. Most females
thought that lack of knowledge, fear of failure and cultural barriers were major
constraints in taking up se#fmployment, that too with regard to cultural
barriers out of the 26 counts around 80% of respondents were females. A
notable fact was also that out of the 150 respondents only two respondents
believed that there is no constraint of any sort.

Inferential Analysis

This includes an analysis of datangsthe chisquare test and cross tabulation

in order to assess the relationship between the independent variables and the
dependent variable identified in the conceptual framework of this study. The
chi-square test was used to identify if any associa@igisted between the
indicators and the dependent variable, where significance below 0.05 implies
that an association existed. The cross tabulation was incorporated to identify
the direction of relationship of such association, where in each case where a
significance existed, the direction of relationship was found positive. For an
example, as household income increased the level of resistance towards
entrepreneurship increased. The same applies to the indicator of ability to
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allocate funds for the degr@eogram, indicator of attitude and the indicator of
risk taking ability from the independent variable of Attitude.

Conclusion

In conclusion, it could be said that factors namely of Financial Stability and
Attitude consisted of indicators that had an association with resistance towards
entrepreneurship by private undergraduates whereas other factors like Socio
Demographic Backgrowd and Stream of Study did not possess any sort of
relationship with the dependent variable. However, these may not be the only
factors that could be considered to have an association with the dependent
variable. Other external factors could be identifigdough further future
research on this topic.
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Appendix 1:

SocieDemographic Background

Financial Stability

Indicato | Significanc | Direction

rs e of of
relationshi | relationshi
p p

Age Insignifican | N/A
t (p>0.05)

Family Insignifican | N/A

Job t (p>0.05)

Status

Stream of Study Attitude

Indica: Significa | Direction of
nce of relationship
relations
hip

Stream of | Insignific | N/A

Study ant (p>
0.05)

Affiliation | Insignific | N/A
ant (p>
0.05)

Corporate | Insignific | N/A

Exposure | ant (p>
0.05)

Entreprene| Insignific | N/A

urial ant (p>

Modules 0.05)

Indicators | Significance of | Direction of
relationship relationship
Household | Significant (p<| Positive
Income 0.05)
Steady Insignificant N/A
Family (p> 0.05)
Income
Fund Significant Positive
Allocation | (p<0.05)
Personal Insignificant N/A
Expenses | (p>0.05)
Indicators | Significance of | Direction of
relationship relationship
Attitude Significant Positive
(p<0.05)
Need Insignificant N/A
(p> 0.05)
Personality | Insignificant N/A
(p> 0.05)
Level of Insignificant N/A
patience (p> 0.05)
and
tolerance
Level of Insignificant N/A
innovation | (p> 0.05)
Risk Significant Positive
(p<0.05)
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Appendix 2

SocieDemographic Background

Hypothesis 1:

HOa: There is no relationship betweeige and the Resistance towards
entrepreneurshipf private university undergraduates in the Western Province.

H1: Ageis associated with thResistance towards entrepreneurshfpprivate
university undergraduates in the Western Province.

Hypothesis 2:

HOb: There is no relationship betwe&amily Job Statusnd theResistance
towards entrepreneurshipf private universif undergraduates in the Western
Province.

H2: Family Job Statusis associated with theResistance towards
entrepreneurshipf private university undergraduates in the Western Province.

Financial Stability
Hypothesis 3:

HOc: There is no relationship betweétousehold Incomand theResistance
towards entrepreneurshipf private university undergraduates in the Western
Province.

H3: Household Incomeis associated with theResistance towards
entrepreneurshipf private university undergraduates in the Weskrovince.

Hypothesis 4:

HOd: There is no relationship betweesteady Family Incomeand the
Resistance towards entrepreneursbifprivate university undergraduates in the
Western Province.

H4: Steady Family Incomds associated with theResistance towards
entrepreneurshipf private university undergraduates in the Western Province.

Hypothesis 5:
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HOe: There is no relationship betwedtund Allocationand theResistance
towards entrepreneurshipf private university undergraduates in the Western
Province.

H5: Fund Allocation is associated with theResistance towards
entrepreneurshipf private university undergraduates in the Western Province.

Hypothesis 6:

HOf: There is no relationship betwe@ersonal Expenseand theResistance
towards entrepreneurshipf private university undergraduates in the Western
Province.

H6: Personal Expensesis associated with theResistance towards
entrepreneurshipf private university undergraduates in the Western Province.

Stream of Study
Hypothesis 7:

HOg: There is no relatinship betweerStream of Studynd theResistance
towards entrepreneurshipf private university undergraduates in the Western
Province.

H7: Stream of Studig associated with thResistance towards entrepreneurship
of private university undergraduatestiive Western Province.

Hypothesis 8:

HOh: There is no relationship betweédiffiliation and theResistance towards
entrepreneurshipf private university undergraduates in the Western Province.

H8: Affiliation is associated with thResistance towards entrepreneursbip
private university undergraduates in the Western Province.

Hypothesis 9:

HOi: There is no relationship betwe@orporate Exposur@and theResistance
towards entrepreneurshipf private university undergraduates in eestern
Province.
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H9: Corporate Exposureis associated with theResistance towards
entrepreneurshipf private university undergraduates in the Western Province.

Hypothesis 10:

HOj: There is no relationship betwedsantrepreneurial Modulesand the
Resistace towards entrepreneurship private university undergraduates in the
Western Province.

H10: Entrepreneurial Modulesis associated with thdResistance towards
entrepreneurshipf private university undergraduates in the Western Province.

Attitude
Hypothesis 11:

HOk: Thereis no relationship betweeAttitude and theResistance towards
entrepreneurshipf private university undergraduates in the Western Province.

H11: Attitude is associated with thResistance towards entrepreneurship
private universityundergraduates in the Western Province.

Hypothesis 12:

HOl: There is no relationship betweeheed and the Resistance towards
entrepreneurshipf private university undergraduates in the Western Province.
H12: Needis associated with th&esistance towardentrepreneurshipof
private university undergraduates in the Western Province.

Hypothesis 13:

HOm: Thereis no relationship betwedpersonalityand theResistance towards
entrepreneurshipf private university undergraduates in the Western Province.
H13: Personalityis associated with thResistance towards entrepreneursbfp
private university undergraduates in the Western Province.

Hypothesis 14:

HOn: Thereis no relationship betwedrevel of Patience and Toleranead the
Resistance towards entrepremnghip of private university undergraduates in the
Western Province.

H14: Level of Patience and Toleraniseassociated with thResistance towards
entrepreneurshipf private university undergraduates in the Western Province.
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Hypothesis 15:

HOo: There is 0 relationship betweebevel of Innovatiorand theResistance
towards entrepreneurshipf private university undergraduates in the Western
Province.

H15: Level of Innovationis associated with theResistance towards
entrepreneurshipf private universityundergraduates in the Western Province.
Hypothesis 16:

HOp: There is no relationship betwe&isk Taking Abilityand theResistance
towards entrepreneurshipf private university undergraduates in the Western
Province.

H16: Risk Taking Ability is associated with theResistance towards
entrepreneurshipf private university undergraduates in the Western Province.

130



Determining FactorsofSt at e Uni versity Arts
Employability inSri Lanka

C. M. Weerasekara

Department of Economiclniversity of Kelaniya, Sri Lanka

Keywords:Determining Factors, Employability, Arts Graduates

Introduction

Education and relevant skills are considered as necessary conditions for good
labor market outcomes for individuals. Over the past decadenuimber of
students at higher education level has more than doubled in Sri Lanka
(University Grants Commission, 2012). One of the main purposesof entering
higher education, especially for university education, is to gain a suitable job
with good compensain. But most university students are unable to find
appropriate jobsin the job market (Central Bank 20¥jh the rapid changes

in job market, mployers have been very much concernedto recruit capable
employees with vast experience, skills, knowledge aititudes thereby they

can make the maximum benefits from them.Generally, higher level of education
and longer tenure are expected to have a positive impact on employability.
Mincer (1991) assumed that employees that have long years of education are
ableto find suitable jobs easily However, Groot and Maasen (2000) found that
education has no significant impact in making workers more employable.In this
scenario, global level universities are very much concerned with graduate
employability as a means of ageming the problem of graduate employment.

So it is important to be in the position of being employable by being equipped
with the determining skills or factors which leads to employability.

Employability is commonly seen as one of the indicators ofdpél changes

associated with the globalization era of the past two decades. Employment and

employability is not thesame thing and should be differentiated (Lee, 2002).

Being employed means having a job and being employable means having the

qualities neeeld to maintain employment and development in the workplace.
131
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Nevertheless the theory of employability can be difficult to identify due to
many factors that contribute to the idea of being employable. According to the

research conducted by Hillage and Pdllar ( 1 9 9 8) i n UK, AEmMpl
about being capable of getting and keep
empl oyability consists of four main el
depl oyment, presentation and?200d).nally ex
Further, Billing (2003) adds employers
communicators, problem solvers and critical thinkers, and can work well within

a teamo (Billing, 2003). Amongst the nu
and attribues sought by employers, AGCAS Employability Briefing (2003),

suggests the most i mportant ar e: imot i

skills, team working, oral communication, flexibility and adaptability, initiative,
productivity, problem solving, plammg and organization, managing own

devel opment and written communicationo
pointed out the communication and t eamy
expected characteristics of graduates. Strobart (1991) mentioned broad skill

such as analytical, creativity, mathematical knowledge, literacy, motivation and
leadership qualities of graduates are considerable factors in job market
(Gunawardena,1997).

For the private sector employments manual/socialfintellectual skills,
knowledge, understanding and attitudes are some requirements (Cole, 1993).
According to the APedagogy for Empl oyal
provide a list derived from researaarried out over the last 25 years and
suggested that employers expect generic skills have been developed in
graduates and it included, creativity, flexibility, willingness to learn, working in

a team, good oral communication, numeracy, time managemgsbamm (Pool

and Sewell, 2007). As per the survey conducted by the Chamber of Commerce

i n Sri Lanka i n 1999 dilitysfor effectitei oned
communication skills along with English, ability of interpersonal relationships
ability of leading ateam and getting the results within a short tiagility of
prioritization of work; initiation of work and intention of its development, open,
proactive and pragmatic mind, computer literacy, ability of logical and rational
thinking, general knowledgand personal hygiene and office and social
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etiquetted as expected attributes and
graduates in addition to their academic qualifications. It can be argued that
these factors cannot be developed by academic learning aaldatin

methods.

Objectives of the Study

The study was aimed to identify the determining factors ofstate university
graduates employability.

Research Methodology

This study was designed to identify the factors which significantly influenced to
the employability based on literature.Employers were asked to respond to the
statements using a fiyaoint Likert scale ranging from 1 (Strongly Disagree) to

5 (StronglyAgreg Additionally respondents were instructed to rate the level of
importance of each items listed pertaining to employability skills. The
population for the study consisted of 50 recruitment officers/ managers from
private companies in Colombo district. THata was collected by distributing
guestionnaires and expertise interviews. Questionnaire was developed based on
the knowledge gained from past studies conducted by international and local
researches, institutes and applied only the most suitable varitaol¢he Sri
Lankan context. In the literature, the most commonly referred to individual
resources that are of significance for employability are knowledge, skills and
practice. Statistical treatment of the data included the use of the Statistical
Package for Social Sciences (SPSS).Descriptive statistics were used to
organi ze, summari ze and describe the ¢
Alpha was used for assessing the reliability of the questionnaire scored with
alLikerttype scale.

Results and Dscussion

This study was designed to provide informationregarding the
factorsdetermining employability skills of Arts graduates in Sri
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Lanka.Respondents were asked to express their agreement with the significance
of each factor as its impact on employ#pilQuestions were designed to get
information about the factors of employability that are expected to follow
university education. 15 factors were stated under three main components
named, knowledge, skills and practice. Each factor was tested through a
statement.

The reliability of the questionnaire
result was presented as indicated below. According to the rules of thumb

W ¢

provided by George and Mallery (2003),

specify the reliabilityof the given questionnaire.
Overall Reliability of the Questionnaire is:
Chronbachos0721 pha

Number of questions = 15

Table 2: Profile of Respondents

ltems Frequency Percentage (%
Gender Male 37 74
Female 13 26
Education Level Certificate - -
Diploma 7 14
Bachel ords D¢g31 62
Masters and Above 12 24
Current Position Leve| Executive 38 76
Senior Management 12 24
Working Experience | Less than Two - -
(Years) Two'i Four 15 30
Fouri Six 25 50
More than Six 10 20

Source: Survey, 2013

The demographic items of the study are
of respondent so. Out of these responde

whilemain 26% were female. As for education level, it is fount tast of the
respondents were degree holders and executives. These respondents held
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various types of bachel orsd degrees
50% of respondents were well experienced in their professions.

Respondents express thkvel of agreement with the given factors separately
that they found as determining factors of graduates employability in Sri Lanka.
Mean values expressed by study for each element under main three factors and
rank of importance of each element accordmthe opinion of employers given

in Table 3. These ranks were used to identify the significance of each factor in
order to emphasize employersd choice

Questions on the knowledge of graduates basically focused on four factors.
Table3 shows the responses of all 50 employers on each factor.

Table.3.Descriptive Statistics on Knowledge of Graduates

Factors Mean | Median | Mode | Std. Deviation| Rank
Field specific theoretical K | 3.76 4 4 .847 4
knowledge N
Grade of the dege O | 294 3 2 .935 2
Specialized in one subject | W | 2.98 3 4 1.000 3
area L
Num. of researches done E |288 3 2 1.154 1
during the D
University period G

E

Rank; 1= Least Important 4= Most Important

As per the ranking fAFi el chnked@gsehe imbst ¢t
important factor that majority of respondents placed their agreement as a
determining factor under employability. Respondents expressed their level of
agreements of graduates skills based on their experiences of recruitment and
working with graduate employees. According to the below table 4,
mean,median and standard deviation values for employers responses are
fluctuated in between 2.80and 3.76.
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Table 4: Skillsof Graduates

Factors Mean | Median | Mode | Std.D: | Rank
Oral ard written communication 3.56 4 4 .907 5
skills in English

Extra-curricular activities in the 2.90 3 3 .707 2
university (Adoptability)

Ranks / Positions hold in University 3.66 4 4 .930 6
committees / clubs (Decision S

Making) K

Num. of events organized in the I 3.32 3 2 1.205 |3
University (Organization & L

Planning) L

Active participation in studentuniof S [ 2.80 |3 2 1.010 |1
activities (Leadership)

Familiarity with Information 3.43 3.5 4 .895 4
Technology

Sport colors / tearmembership 3.76 4 4 .870 7
(Team Working)

Rank: 1= Least Important, 7=Most Important

As shown in Table 5, it is reported tl
training as a part of a degree progrart
uni versity periodd wer e ranked as d
employability.

According to the redts of the study, it can be concluded that the some factors

under three componentswere identified as determining factors for employability

of graduates. By i ts names t hose fac
knowledge andSpecialized in one subject@reau nder Aknowl edgeo
6Sport colors |/ team membership (Team
Universitycommittees / clubs (Decision Making), Oral and written
communication skills in Englishé under
training as a part of the degree program, Working experiences during
theuniversity periodo under Apracti ced
values of the mentioned factors are cl
determine factorsitwf graduatesd6é empl oya
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Table 5 Descriptive Statistics on Obtained Training andr¥WExperience of
the Graduates

Factors Mean | Median | Mode | Std. D: | Rank
Comgeting degree within thg P | 3.42 | 4 4 1.062 2
givenperiod (3- 4) R

Obtaining field trainingas apart | A | 430 | 4 5 .707 4

of the degree program C

Having external  professiond T | 3.18 | 3 3 .720 1
courses I

parallel to the degree program C

Working experiences duringthe | E | 3.98 | 4 4 .892 3
university period

Rank; 1=Least Important  4=Most Important

Conclusion

Especially the factors under Apractic

significant throughout all the factors tested by the study. However the ultimate
outcome of the study illustrates majority of the private sector employers give
their first priority to pofessionals having training and experience with field
specific theoretical knowledge and decision making, team working skills.
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Introduction

Medical care is an input to the production of health. The importance of health
has been recognized as a form of human capital for producing income and
performing other activities (Grossman, 2000). People get treatment for their
health problems under westermedicine as well as complementary and
alternative medicine. Western medicine can be identified as the most
widespread and modern medical care system in the world. Complementary and
alternative medicine refers to a variety of health practic&idtha Ayurveda

Unani, homeopathy, acupuncture, herbs, yoga etc.

According to Grossman (1972), health demand consists of two elements, viz.
consumption effect and investment effect. Considering consumption, health
makes people feel better and yields utility l@hinvestment increases the
number of healthy days to work and to earn income. Further, three hypotheses
concerning the impact of age, education and wage rate on the demand for health
were examined by Grossman. A higher elasticity of demand will causgea hu
decrease in the optimal stock of health with age while the demand for medical
care rises with the wage. As for education, the more educated people would
demand more health but less medical care.
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Wagstaff (1986) conceptualized individual demand fortheas based on the
indifference map, the health production function and abudget constraint. In this
view an individual likes to attain the highest indifference curve because it offers
more consumption for a given level of health. The relationship bethvegih
inputs and health output is represented by a health production function, which is
positive. The budget constraint indicates that individuals have only limited
income to finance their health production and consumption activities.

In an empirical stdy, Acton (1975) found that high income earners are more
likely to use the private sector medical care. Further he concluded that being a
male, having health insurance by a family member and the distance to the
service provider were significant factordated to demand in western medical
care. Conversely Feng (2007) estimated the effect of medical insurance as not
being significant for demand in western medical care. Some studies found a
strong association between demand for western medical care andiaduca
(Fabbri&Monfurdini, 2002; Sahn, 2003; Sarah, 2004). Considering the gender
and demand for medical care some researchers concluded that females are more
likely to demand medical care (Miller, 1990; Eisenberg, 1991; Blais et al.,
1997; Votova, 2003; Aray et al.,, 2006).Regarding religion, Bello (2005)
found that there was an inverse relationship with alternative medical care and
religion. Age was identified as a significant factor in demand for alternative
medical care by Zhang, 2006; Grants, 2007 aakinS2009.Peter (1982) and
Sandra (2002) concluded that residence sector affects demand for western
medical care.

Further, Guethlin et al (2009) found a significant association between
alternative medical care and employment status.Upchurch &Chyu (2084
(2008), Metcalfe (2010) and Herman et al (2004) showed that there was a
strong relationship between illness factors and demand for medical care.
According to Zhang (2006),Guethlin et al (2009),Kanodia et al (2010) and
Chang et al (2011),side effectsdahealth beliefs affect the demand for medical
care.

In the Sri Lankan context, with the rapid ageing of the population, there is a
growing trend of noftommunicable diseases. Most people tend to use these
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two systems for nomommunicable diseases sues asthma, cholesterol,
hypertension, and arthritis. Demand for medical care ofcommmunicable
diseases can be vary according to secilbural, demographic, health and
economic factors. Therefore, to tackle the problem of-cwnmunicable
diseases it igmportant to identify the demand for western medicine and
alternative medicine. Currently, there is a need for research into the
development of alternative medicine in Sri Lanka and it will be helped for
policy makersin the health sector.

Objective

The main objective of this study is to identify the comparative demand in
medical care between western and alternative medicine related to non
communicable diseases.

Methodology

The primary data was collected from\rogya private hospital and
SiddhayurvediiAyurvedic care institute inGampaha. A systematic sample of
was drawn of 100patients suffering from the foommunicable diseases,
diabetes, arthritis, blood pressure and cholesterol. A Binary logistic regression
model was estimated to distinguish thetdas that affect demand for alternative
and western medical care.

Result and Discussion

The results of the binary logistic regression are summarized below. According
to the best fit logistic regression model, region of the residence and education
aresignificant regarding the demand for western medical care.

As far as the sector of residence is concerned, by taking the urban sector as the

reference category, a patient living in the rural area shows a demand forWestern
medical care which is less tharll09 times (72.8%) that of a patient living in
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the urban sectothis finding is consistent with the findings of Peter (1982) and
Sandra (2002).

Table 1: Model with Demand for Medicabée

Variable B P value Exp (B) Reference
category

ResidentiaSector 0.01 Urban

Rural -2.215 0.002 0.109

Semi urban 0.138 0.831 1.148

Education level 0.031 Degree

No schooling -3.560 0.035 0.028

5 years -1.222 0.466 0.295

8 years -3.400 0.006 0.033

10 years -0.821 0.636 0.440

11 years -1.205 0.333 0.300

13 years -1.581 0.187 0.206

Constant 3.205 0.005 24.647

Dependent variable: Demand for western or alternative medical care
Source: Sample survey, 2013

The Education level also affects demand forWestern medical care; it decreases
by 0.028times (41.1%) for a patient with no schooling relative to those with a
degree. The demand for western medical care decreases by 0.033 times
(45. 05%) for a pat i e rkEducation tvds ideniifigdrasa year s
significant factor in thedemand fonedical care by Acton (1975). Conversely,
Feng et al. (2007) found that lower educated people have a higher demand for
medical care. When people have a high education level, they have better
awareness of medical care;therefore they tend to have a highend for
westermedical care. Similar to this findin§arah et al. (2004) found that there

is a significant association between education level and demand for private
western medical care.
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Conclusion and policy implications

The incidence ohon-communicable diseases is a burning health issue in Sri
Lanka. Most people tend to use both western and alternative medical care.
According to this study, the sector of residence and the education level are
statistically significant in determining medil care demand for nen
communicable diseases.

In Sri Lanka, the cost of alternative medical care is not covered by the insurance
system. It is better to introduce a health insurance scheme for alternative
medical care. It will be very helpful to increaiee demand for alternative
medical care and decrease the cost of medical care in the long run.
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Introduction

Payments between families at the time of marriage are common practice in
South Asia and also many areas in Sri Lanka. These payments can be
substantial enough to affect the wealth distribution of the society, human capital
and social problems.

The marrage payments come in various forms and sizes but can be classified
into 6Groom price or Dowryd and 6Bride
price normally means given gift to the groom or his family either in cash or in

kind by the bride family duringnarriage time. Bride price means gift given to

bride either in cash or in kind by groom during the marriage. The influence of
groom price is extremely higher than br
in Sri Lanka. Groom price is very high in NortBastern and South Eastern
Province and bride price is very high in most of the Muslim areas in Kandy and
Kurunegala district. Compared with other Muslim area in Sri Lanka, groom

price is very high in Ampara Muslim area and bride price is very high in
Akkuruna Muslim area. Groom price has risen sharply in year by year in north
eastern province in recently.
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Marriage payments are one of the leading socio economic issues in South Asian
region even in Sri Lanka. However, there are very few literature alailab

this field. Rao (1993), Sen (1998) and Anderson (2003) accepted that human
capital was the main determinants of groom price. Sharma and Frijters (2007)
argued that there were positive relationship between groom price and female
human capital, espedly level of education in Patna in India. The endogenous
growth theory indicated that growth of human capital leads to economic growth
of a country in the long run (Cortrightimpresa, 2001). In Sri Lanka there were
no published studies about this linkagéefiefore, this study intends to fill this

gap in economic literature.

Objectives

The objective of this study is to investigate the statistical linkage between
marriage payments and Muslims education in Sri Lanka.

Methods

Data for this study have been collected by participated interview and
guestionnaire method. The list of marriage couples in 2011 and 2012 has been
taken from Muslim wedding registrar in each village. In that list, 10 percentage
of sample, particularly 50afmilies in each village in Ampara district, namely,
Sainthamarudu, Addalaichanai and Akkarappathu and 120 families in Akkuruna
have been selected conveniently by the researcher to this study. Researcher and
assistants interviewed newly marriage couplesgmia and family members to
obtain detail information of wedding, dowry, Mahr, education, professional
gualifications, properties, salary and family members. Components of payments
(Jewelry, paddy land, house and house land, vehicles and money) have been
transformed into monetary term using 2011 and 2012 year prices.

Graphical analysis is used to identify the underlying relationship between the

selected variables. Confidence ellipse is used to identify the association
between the variables.
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E-Views and Mnitab statistical softwares have been used for data analysis.
This study is focusing to investigate the relationship between marriage
payments and education level.

The Chisquare statistics used to find the association between marriage
payments and let of education.

Anderson (2004) used demasdpply model to estimate the equilibrium groom
price in the marriage market and he employed regression method to estimate the
model. These studies also pursued regression method and demand side model to
estimate the relationshipn the marriage market in Eastern province in Sri
Lanka, only groom have economic value but bride does not Groom price is
different from bride price. Similarly, determinants of groom price and
determinants of bride price are not identical. Therefore, different models

are employed to estimate the determinants of groom price and bride price.

The model to identify the main determinants of groom price is developed by
following way,

GP=f(AD, MS;,MS;,MS,,NS,, R, PQ;,PQ;)

The model to identify the main determinantshofde price is developed by
following way,

BP=f(AD, MS;, MS;, A,, P,, NS,,PQ;)

Where, GP: Groom Price / Dowry, BP: Bride Price, PQ: Professional
Qualifications, MG Monthly salary of groom, MSb monthly salary of bride,
MS,:: Monthly income of bride father, NSNumbe of sisters in bride, A:
attractiveness of bride and P: property owned by bride family and groom.

Ordinary least square method is used to estimate the parameters and dummy
variables used to explain the professional qualifications.
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Findings

Confidence ellipse indicates that in Ampara district, very high positive
relationship between groom price and education level of groom (Fig&e

and there is relatively very low positive relationship between groom price and
education level of bride (Fige 1B). However, Confidence ellipses for bride
price and level of education of groom (Figure 2 A) and also bride price and
level of education of bride (Figure 2 B) do not show significant relationship in
Akkuruna.

Figure 1: Association between Dowy and Education levels in Ampara
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Figure 1: Association between Bride Price and Education levels in
Akuruna
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Regression analysis resfilisn di cate that, 6R6 square f
0.78 and ORO® s gqnodelr062. Mareoverbresidaaks diggmostic e
measures support to the robust results. Correlation coefficient between
independent variables is close to zero. And also, these correlation coefficients
are not statistically significant. Findings of this studglicate that there are
several factors highly statistically significant to determine groom price. Grooms
professional qualifications (P = 0.080js highly positively influences to the
groom price in Ampara district. Similarly, there are several faéhditeences

to determine bride price in Akkuruna. However, Educational qualification of
groom (P = 0.12037) or bride (P = 0.21808) do not show any influences to
determine bride price.

The empirical investigation indicate that in some case the averagsmaofo
dowry given to groom is approximately
average monthly income. Moreover, females are interested to increase their
educational qualifications to obtain a suitable job to collect groom price for

8 Owing to space constraints, we only presgraphsrelating to groom price from the
survey in Ampara districand bride price from the survey in Akuruna. Howeves,
describeregression results for both placésthe text.

? Significant Value
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their wedding. Thes findings clearly indicate that there is a strong statistical
linkage between groom price and Muslims education but bride price does not.

Conclusion

Today, most of the families are falling under pressure to find appropriate
partner for their daughters. Sometimes they need to pay huge price to buy
suitable husband for their daughter. Professional qualifications and educational
gualifications of groom lay a significant role to determine groom price.
Females also interestingly involve increasing their levels of education to collect
dowry. Compared with other part of Sri Lanka, literacy rate of Muslim men and
Women is very high in Ampara district. Fingllgroom price is significantly
positively influences on human capital of Muslims in Sri Lanka. However,
groom price causes several harmful effects on wealth distribution of society and
females social values.
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+ ,xldf» fiajd %¥hqgla;sh flfrys
wimalalKj, n,mEu

Ef ks .=Kj%Ok !iy igis,a pfikao kjr;ak 2

‘wd320l toHd yd ixL Hdk tdoHd fomd3s, fika,=j
fmardfoKsh UYajuoHd,h" fmardfoKsh
2uOHu mRBir wéldRh" n;a;ruq,a,

uQ,slmofiajd uhqgla;sh” w,d,adl jeggmavimalalK l,ams,h" ;;H jeggm”
wimalals; jeggm’” iiu, fylauka 1%uféoh’

yet¢kauu

Y%S xIdfé by< fiajd Uhgla;shg n,mdk fya;= idOl ms<sn|j isylr we;s
m¥sfhalKj,8 000 l,ams;hka y+kajd§ we;'tu l,ams;hka w;r |=i,;d
fkd.e,mSfi l,ams;h A ILO 197&" fm< .eiSfi l,ams;h iy w;d;adl
wfmalalK l,ams;h ~ ILO 197% jeo.;a fo'

I=i,;d fkd.e,mSfi |,ams;fhka (Skill Mismatch Hypothesis .fikafka
wOHdmkhla ,0 mqgoa.,hska ;ukaf.a yelshdjkaj,g jvd by< uUgfi fyd|
/Ishdjla wfmalald Irk njn ~  Rama 2003)fuu I=i,;d fkd.e,mSu" /Ishd
wfmalald Irkakkaf.a yelshdjka iy fiajd fhdaclhskaf.a wjYH;d w;r;a iy
mqoa.,hska wfmalald Irk /Ishd iy fj<|fmdfys i;H jYfhka mj;sk

/lshd w;r;a mj;S ~ Lakshman 200&fm< .eiSfi l,ams;fhka (Queuing
Hypothesis)fiajd uhgla; mgoa.hska fyd| /Ishd n,dfmdfrd;a;=uu ksid /Ishd
ilyd fm< .eiSula ks%audKh jk nj woyia o'

w;d;aul wfimalalK l,ams;fhka  (Unrealistic Expectation Hypothesisjoyia
Irkafka fiajd Uhgla;slhskaf.a /Ishd iinkaO mj;sk wfmalalK fj<|fmd,
h:d¥%:hka iu". fkd.e,mSu ksid by< fiajd Uhgla;shlg th fya;=jk nj h'
fuys8 jeggma hk idOIh u; muKla mokij f.dvk.d we;s w;d;audl jeggma
wfmalalK l,ams;fhka (Unrealistic Wage Expectation Hypothesigy<
wOHdmkhla ,enQjka fj<|fmdf,ys f.jk jeggmg jvd jed jeggmla iys;

/ishd wfmalald Isiu"by< fiajd Ghgla;shlg fya;=jk nj woyia & '19718
w;d;aul wfmalalK l,ams;h ms<sn| wka;%¥acd;sl lilre ixaOdkh ug,skau
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woyia olajd we;(ILO 1971)ta ms<sn| kej; i,Id ne,Sula Rama (2003)iska
isylr we;' fiajd uhqgla;slhskaf.a wfmalals; jeggm fiajd kshqgla;slhskaf.a ;;H
jeggm blaujd hhshk Wml,amkh hgf;a 1995 Y%u n,ldfha jeggma iinkaO
o;a; milaldlr  Rama (2003);d;aul wimal alK I,ams;h m%;slaflam Ir we;'
1995 o;a; u; w;d;adl wfmalalK l,ams;h iinkaQj Rama g ,engKqg
m%;sM,j,g jvd fijkia m%;sM, j¥;udkfha mej;sh yelsh' 2009Y%u n,Id
i6lalKfha ksheEfha m%udKh 1995 J4lhg idfmalalj jed Ir we;' fhdo.;a
m%yYakdj,sho hdj;ald,Sk Ir we;' tuksid 2009 o;a; fhdod.ksfika fuu
l,ams;h kej; milald Isiu jeo.;a wOHhkhla jkq we;'

wrugkq

Y%S ,xldfé fiajd dhgla;shg w;d;adl jeggma wfmalalK n,mdkafkao@ hkak
milald Isiu fuu wOHhkfha uQ, sl wrugK &' fmloa.,sl wxYh ;=<:a ia;%S
iy mgrel ldKav w;r;aby; l,ams;h fika fika jyfhka milald Isiuiy

jeggma iu’. bx.%Sis idlalr;dj olajk iinkaO;djh GYaf,alkh Isiu oad;Sl
wrugKq fé'

1%ufdoh

w;d;aul jeggma wfmalalKhla mj;S ki fiajd Ghgla;slhskaf.a wfmalals;
jegqriWesliajd kshqla;slihskaf.a ;;H jeggm”Wa&blaujd hhs" hk Wml,amkh
hgf;a 2009 Y%%u n,ld i6lalKhg wod< jeggma ms<sn| o;a; milald Irhs' ta
ilyd jhi" ia;%s -mgreINdjh" wOHdmk uUgu" bx.%Sis idlalr;dj" wxYh"
.DyuQ,slhdg we;s {d;s iinkaO;dj" ckj¥.h iy m<d; hkup,Hhkays
Y%s;hla f,i ;;H jeggm iy wfmalals; jeggm fhdodf.k m%;smdhk wdo¥sY
f.dvk.d we; fuu wOHhkh ;=<iiu; fylauka |%uféoh (Standard
Heckman Methody wvq;u j%. ksudKI 1%uh (Ordinary Least Squares
OLS)gf;a nyq %Ch m%;smdhk wdo¥a{¥ultiple-linear Regression Model)
NdG;d Ir we;' iiu; fylauka 1%uféoh hgf;a ksheEh f:dard .ekSfi§
we;suh yels fodal j,lajd .ekSfi wrugKska y+kd.ekSfi Up,Hhka f,i
I=gqgiNfha ;ru" I=gqiNhl isdk <uhskaf.a wkgmd;h iy I=gqiNhl isdk
jedysa wkgmd;h f,i ap,Hhka ;=kla fhdodf.k we;'
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1 wfmalals; jeggm ilyd m%;smdhk i6lrkKh

wfmalals; jegqtiVe = bee + bimage + bossex + bseducationtbyditeracy +
bsesector +  begelationship + bogethnicity  +
bgegprovince y;

2 ;;H jeggm ilyd m%;smdhkiélrkh

H jeggm (W,) = boa + bijage + bossex + bsseducationthylliteracy +
bsasector + bgarelationship + boaethnicity + bgaprovince
+uU;

3 ;;H jeggm ilyd f;alifi i6Irkh (Selection equation)

Loab 1a8ize of household afraction of childrer+ safraction of olght 4 4page +
1 gasex H gpeducationt1 sliteracy +1 gasectorH garelationship+1 jgaethnicity +
1 11 province+u,> 0

biy +u'.ska wod< Up,Hhkays nEjqi ix.=Klhka oi u'.ska fiajd uhgla;$fiajd
kshgla; mgoa.,hd;a ksfhdackh féfu'.ska Gm;k moksrEmkhirhs'fuu
wOHhkh ilyd 2009 j%lhg wod<j ckfaLk yd ixLHd f,aLk
fomd¥s;fika;=j u'.ska isy Irk ,0 Y%u n,d i6lalkhg wod< [d¥%a;=
y:frys o:a; fhdodf.k we;' i6lalkhg Ndckh I< ksheEfha m%udKh
AW;=re m<d; yer& ksjdi tall 20"260 Is'

m%;sM,

m%;smdhk wdo¥¥d mrdh;a; up,Hhka f,i fiajd kshqgla;sihskaf.a udisl

;;H jeggfma ~remsh,a& ,>q w.h;a fiajd Uhgla;slhskaf.a wju udisl wfmalals;
jeggfma “remsh,a& ,>q w.h;a fhdodf.k we;' iajdh;a; up,Hhka f,i
mgqoa.,fhi=f.a jhi" jhfia j3%.h" ia;%S wkgjHdc Up,Hh “moki IdKavh
mael&" mgoa.,hska ,nd we;s wOHdmk uUgi “moki ldKavh mdi,a fkd.sh
msRi&" bx.%Sis idlalr;djh “moki [dKavh bx.%Sis ,suug yd Ishuug yelshdjla
fkdue;s msRi&" wxYh "moki wxYh kd.Rl wxYh&" .DyuQ,slhdg we;s {d;s
ilnkaO;djh "moki IdKavh .DyuQ,sl&" ckj¥.hg *moki IdKav h isxy,&
iy mgoa.,fhl= mExN m<d; ~moki m<d: niakdysr& fhdodf.k we;'
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iB| fyda iajdiihd -0059%* | -1018 | -1034"* | -4069* | .0936** | -0318 | .0302 | -.1254
(037) | (-143) | (-4.84) (-2.04) (312 | (032 | (0.74) (-0.74)
yj fyda ma;d -0987 | 0230 | -.08047 -.0660 -0678* | .0388 | -.104** | -0190
] (-718) | (-0.40) -4.50 (-0.48) (210) | (0.40) | (-6.09) | (-0.25)
fik;a {d;Ska -0413% | 0119 | -.0697% 3320+ 0115 | -0037 | -0274 | .1268
(-2.60) (0.19) (-3.49) (2.03) (0.36) | (-0.04) | (-1.02) | (142

ckj¥a.hkag iy
m<d;aj,g wod< wkqjHdc | we;=<a | wei=<iah | wej=<ah | wej=<ah | Wei=<iah| wei=<ih | we=<ih | we=<h
(p,Hhka

fhdod.;a m%;smdhk wdo¥%.Y Heckman Heckman

(Regrission Module) OLs oLs OLs oLs Model oLs Model OLS
ksflalK Kk~ (n) 15376 1179 8463 189 5078 636 10298 543
Censored observations [4168] [6955]

ks¥Kk ix.=Klh  (R?) 0.4063 0.2087 0'3776 0'5334 0.1898 0.2179
@ 5753.19 5964.21

z-w.hka | t-whka | zw.hka | t-whka
igyk (2009 j¥4lfha Y%u n,Id idlalKfha m<ug" fojk" fijk iy isGjk 1d¥%;= y;rg wod< 0;a; Nd;fhka ksudKh

Irk,o  Zfydal w.hka jryka ;=< olajd we;" ixLHdkuh jYfhka fifiis nEjqi ix.=Klhka 10]" 5] iy 1] hk ffiis

uggi ilyd ms<sj,ska ;re tl" ;re fol iy ;re ;=k u.ska ksrEmkh Ir we;'

j-=] 1 g wkqj wfkl=;a idOlI ia:djrj ;sih§ mdi,a fkd.sh mqgoa.,fhl=g

idfmalalj 9 jif% isg 10 jir" w'fmd'i" MNd$fm<&" w'fmd'i' "W$fm<& iy

WmdéOdi fyda Bg by< wOHdmkhla ,enQ mqoa.,fhi= Gu ksid wfmalals;
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jeggmg jvd ;;H jeggm by< hhs' 2009 Y%u n,Id i6lalK o;a; wk  qj ;yjgre
jkafka mgoa.,fhl= ,nk wOHdmkh wfmalals; jeggm by<hdug jvd ;;H
jeggm by<hdu flfrys ixLHdkuh jYfhka fijfiiss n,mEula we;s Irk

njh' ta wkqj w;d;aul jeggma wfmalalKhla mj;S ki" wfmalals; jeggm ;;H
jeggm blaujd hd hqg;=h} hk Wml,amkh ikd: fkdfé' tuksid Y%S ,xIdfd
fiajd Uhgla;shg w;d;adl wfmalalKj, n,mEula mj;S hk l,ams;h
mo%;slaflam f@;%S iy mgrel LdKav ilyd l,ams;h fik fiku milald

Isifi§  w'fmd'i' "W$fm<& iy WmdeOdi fyda Bg by< wOHdmkhla ,enQjka
w;r wimalals; jeggm by<hdug jvd ;;H jeggm by< hk nj meyeE s &' ta
;=<ska .uH jkafka w;d;aul jeggma wfmalalK l,ams;h ia;%&qrel LdKav i|yd
fiku fiku milald I<o th ikd: Isiug m%udKhj;a idlals fkdue;s njh'

kug;a fmloa.,sl wxYfha fiajd kshqgla;slhskaf.a ;;H jeggma iy fml!oa.,sl
wxYfha /Ishd wfmalald Irk fiajd Ghgla; slhskaf.a wfmalals; jeggma milald
Isifi§ ;;H jeggmg jvd wimalals; jeggm by<hdu flfrys fifiis n,mEula

we;s ksid fiajd dhgla;shg w;d;adl wfmalalKj, n,mEula mj;S hk
l,ams;h ikd: fo'

bx.%Sis Ndldj ,suug iy Ishuug yelshdjla fkdue;s wfhl=g idfmalalj tu
yelshdj iys; wfhi=ou ksid ;;H jeggm fukau wfmalals; jeggmo by< hhs'
wfmalals; jeggfma by<hdug jvd ;;H jeggfma by<hdu flfrys bx.%Sis
idlalr;djjea jYfhka n,md we;' ta ;=<ska Y%S ,xIdj ;=< bx.%Sis idlalr;djh
ilyd fi<|fmd, viska Irk f.0u wfmalals ; m%udKhg jvd jea nj ;yjqre
fo'

ks.uk

2009 Y%u n,ld idlalKfha o;a; wkgj wOHdmkh u'.ska ;;H jeggm iy
wfmalals; jeggm u; Irk nmEu ikaikaokh Isifuka w;d;adl jeggma
wimalalK [,ams;h m%;slaflam Ir we;' ia;%@qrel IdKav ilydfjka fjkaj
milald I<o w;d;adl jeggma wfmalalK l,ams;h ms<s.ekSu ilyd idlals
fkdue;'kug;a fmloa.,sl wxYh ;=< muKla fiajd Uhgla;shg w;d;adl
wfmalalKj, n,mEula mj;S hk l,ams;h ikd: f6'Y%S ,xIdj ;=< bx.S%is
idlalr;dj ilyd fi<|fmd, f.0u wfmalals; m%udKhg jvd by<h' tuksid

lishd wfmalald Irkakka ;=< bx.%Sis idlalr;djh j%Okh Isiu fiajd
Uhgla;sh my< oedug wkg.ukh I<yels jeo.;a [%shdud¥..hla jkq we;'
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jhia.; ck.ykfha Y%u iemhqu ;SrKh tu fifrys n,mdk
idol:;; : (ng,;aisxy, m%dfoaYSh f,ali fldUGdYlweiqRKka

&' tkaj taj Jau dsiy fti' & fE' vi,s6 ufEisxy

wd¥:0ltoHd yd ixLHdk toHd wOHkdxYh
Y%S ,xld inr.ugj tYajuoHd,h

r_ .:Yhia.; ckykh " Y9%u femhqu" m%j3.0Ok m%,smadhk wdlD,sh’

ye|skatu

tlai;a cd;Skaf.a weia;fika;=j,g wkqj 1980 .Kkaj, isg f6.j;a jhia.;

%fu | s%hdj,shla isojk wdishdf» m»Odk r

jkug fuu jhia.; ck.ykh 25]la jkq we;ehs 0" 2050 j%lfhaoS 50]la jkq
we;ehso magfrdal:kh Ir we;' tnetka ck.yk uhm;aufi .eg¢ j m%n,
n,mEf iy.; Is%hdj,shla f,i j%;udkfhaoS y+kdf.k we;'

+ ,xldf» ck.ykh iunkaOfhka we; sjQ
jhia.; ck.ykh jea ou;a ubu Y%u yuqodfiys isék jhia.;

Y%ifilhkaf.a m%;sY;h 1%ufhka by< hduhs' jhia.; ck.ykfha m%;sY;h
jeatu;a iuOu th rgl Y %u yugPpjg flfia n,mdkafkao iy Tjgkaf.a Y%u
iemhqu ;SrkKh uug n,mdk idOl ms<sn| ild ne,sh hq;= jkafka th
wd¥s:slh yd iDcqj iinkaOjk nedks' Y%S ,xIdfé fuu Ghm;a jQjkaf.a wd%Ol
igqrEs;;djh wju uUgul mj;sk w;r Y%u iyNd.s;ajh by< kextu uOska

wd¥%0l igrEs;;djh  ,nd. ekSu b;du;a jeo.;a &'

Bill (2005}hia.; mgoa.,hkaf.a Y%u iemhqu ;SrKh tug n,mE idOI" m%Odk
jYfhka fldgia O4la hgf;a olajd we;' tki jhia.; mqoa.,hkaf.a jev

Isiug we;s leue;a;" jD;a;Sh m<mqgreoao” mqoa., ,EKhka iy fiajd ia:dkfha
we;s myigli jhia.; mqgoa.,hka f.a Y%u iemhqu ;Srkh wu flfrys
n,mdkq ,nk nj fmkajd oS we;' ;jo Vodopivegy Arunatilake’2008&isyl<
m¥sfhalkKhg wkqj jhia.; mqgoa.,hkaf.a fiajd kshqgla;sh Wfoid wksjd3zh
UY%du hEfi fr.=,dis n,mEi Irk nj;a jhia.; mgoa.,hkaf.a Y%u n,d
iyNd.s;ajh j%0kh Isiu Wfoid jvd kuHYS,s Y%du hEfi m%;sm;a;shla ilia
I< hg;= nj fmkajd oS we;'
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;Jjo  Ujdyl jhia.; mqgrelhkaf.aa Y%u iemhqu ;SrkKh uou Wfoid
n,mdkq ,nk idOl ms<sn| Chuangy Jennjod2009& isylr we;s m¥fhalKhg
wkqj Ujdyl jhia.; mgqgrelhkaf.aa Y%u iemhqu ;SrKh oOu Wfoid
n,mdkq ,nk idOlI f,i Ujdyl jhia.; mgoa.,hkaf.a Y%u iemhqu iR|f.a

fiajd kshgla;sh" Tygf.a wOHdmk uUgu" jhi" orejka ixLHdj iB|f.a
wOHdmk uUgu hk idOI u; r|d mj;sk nj fudjgka Uviska fmkajd oS
we;'wvqg wOHdmkhla ,nd we;s jhia.; mqoa.,hkaf.a fiajd kshgla; tug
leue;a;la  oelajgio wd¥%Ol wjmd; ;ajhla jeks wijia:djloS Y%u
fixim< ;=< Tjgkayg bj;atug isyjk nj;a fujeks l¢ Irmé fyda wvq
wOHdmkhla ,nd we;s Y%filhkaf.a wd¥:0l igrEs;;djh Wfoid m%;sm:a;s ilia
I< hqg;= nj fuu m¥fhallhka viska fmkajd oS we;'

jhia.; mgoa.,hkaf.a Y%u iemhqg ;u orejka hemSi Ighqg;= ilyd ugo,la ,nd
oSu u; rld mj;sk nj  Nguyen, et al.22012& isyl< m%fhalKhg wkqgj fmkajd
oS we;s w;r fuysoS Tjgka jhia.; mgoa.,hka ilyd m%udKj;a UY%du jeggmla
fkdmj;S hehs Wml,amkh Ir we;' hemSi Ighg;= ilyd orejka uiska
ugo,a ,ndfok jhia.; mgoa.,hkaf.a Y%u iemhqu orejkaf.ka uqgo,la
fkd,efnk foudmshkaf.a Y%u iemhqug idfmakj wvq w.hla .kakd w;r ug,H
fkdjk m%;s,dN u; tki ;Dma;sh jeks idOI u; Tjgkaf.a Y%u iemhqu r|d
mj;sk nj fuu m¥fhallhka tiska fmkajd oS we;' ;jo ixj%Okh fjiika
mj;sk rgj,a j, jhia.; foudmshkaf.a fiajd kshqgla;sh wvq uou flfrys
orejka iuO tlg Oj;a tu iy orejkaf.ka ,efnk ixI%du uqgo,a fya;= 0 we;s

nj Lisaly Deboral2005& isyl< m¥fhalKhg wkgj fmkajd § we;'

wOHhkfha wrugK

Y%S xIdf6 jhia.; IKavdhi ] ,Y%u iemhqu ;SrKh Gu flfrys n,mdk
idOIl ms<sn| wOHhkh Islu fuu wOHhkfha uQ,sl wrugK ah'

1%ufdoh

fuu m¥fhalKhg wod,j niakdysr m<df;a" I¢;r osia;%slalfha” nq,;aisxy,
m%dfoaYSh f,ali fldUGdYhg wh;a .%dufiajd jii yhla .%doh" kd.RI" j;=

hk wxY ;=k wdjrKh jk mfR3os jhia.; mgoa.,hka 1501 ks heoshlaia;D;
kshe8u yd ir, iiiNdU kshe§u uOska f;dard tu ksheoshg m%Yakdj,s fhduq
Isiu u.sska yd iiugL idIEPd 1%uh uOska m%d:fil o;a; fialr .kakd ,0S'

jhia.; mqgia.,hka fiaajd kshqla; uu fyda fkduu flfrys n,md we;s idOlI
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y+kd .ekSu ilyd m%j%OKLogit) m%;dmkdwdID;sh Ndu; Irfika o;a;
aYaf,alkh isylr we;'

Logit (PX) = o + T XqH Xotuooo H 1
PxHfiajd kshqgla; uu fyda fkduu

X fiajd kshqla; tu fyda fkduu  fifrys n,md we;s wd¥%Ol"iuct y d
e . s ol

m%;sM, aYaf,alKkh

0;a; uYafalkfha § f.dvk.d sa mQ¥%K m%;sM, iys; iqyiqu m%j¥aOk
m%;smdhk wdID;sh my; o'

a0t W pPocc 1@ pHLO TE W PP XW
P8T LD

by; j.=jg wkgj m%j¥0Ok m%;smdhk wdID;sh hgf;a jhia.; mqoa.,hskaf.a
fiajd kshgla;sh ;SrKh dui'oyd n,mdkq ,nk idOl fi mgoa.,hskaf.a
jhi"Tjgkaf.a Y%u fkdjk wdodhu iy ia;%S mqgrel Ndjh hk uUp,Hhka
fifiishd;aul uUgul mj;S'

jhi wjgrey 85 g jea mqoa.,hskaf.a fiajd kshgla;shidfmalalj jhi wjqrey
6574 mqoa.,hskaf.a fiajd kshqgla;sh0'166 jdrhiska tki 53] |
1 tdiska, o jhi wjgrey 75 -84 mqoa.,hskaf.a fiajd kshqgla;sB'157
jdrhiska tki 49] | 17 tdlska,o fiajd kshgla;sh by< hdula isyfd'
jhia.; mgoa.,hkaf.a fiajd kshqgla;sh Y%u fkdjk wdodhi ;;ajh u; r|d

mj:sk w:r Y%u fkdjk wdodhi ;:ajh jed tu;a iud afélh ilyd b,a’u

%ufhka jed u we;' Yeofkdijk wdodhu 10000 + w;r m%udKhla ,nk
mgoa.,fhi=g idfmalalj Y%u fkdjk wdodhu 0-5000 w;r m%udKhla ,nk
mqoa.,fhi=f.a fiajd kshqgla;sh 1.531 jdrhiska tki 90 % _ 1 '  tdiska,
by<hdula olakg ,efi'
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j.=wxl 1 : jhia.; mqgoa.,hkaf.a fiajd kshqla;sh i'oyd n,mdkq ,nk idOlI
y+kd.ekSu ilyd iqyigu m%udKj;a m%j¥sOk m%;smdhk wdID;sfha

m%:;sM,’
{3 =
< () g c &
2 = = = TS990 8
£ g |3 |3 s |5 |83z¢f
g | E < 2 &l o | & S
jhi 19.947 | 2 | .000
jhi"65 -74| 2246 | 16.956 |1 |.000 | .166 53
A &%) jhi 85-
jhin75 - -1.854 | 12.602|1 |.000 |.157 49
84 (%)
Y%u 9.123 |2 |.010
fkdjk
B wdodhu
0-5000 |[0426 |[2680 |1 |.102 [2.531 |90
1
wir (%) 0008
5000- -1.176 | .250 1 |.617 |0.308 |65
10000
wir (%)
C ia;%S mard -1.094 [6.220 |1 |.013 |.335 68 | ia;%S
Ndjh *%&
ksh;h 1832 |5512 |1 |.019 |6.248

uQ,dY%sbheos i6CIKh" 2013

jhia.; mqgoa.,hskaf.a fiajd kshqla;sh ;Srkh dui'oyd n,mdkqg ,nk ia;%S
mqgrel Ndjh ms<sn| i<ld ne,Sfi§ jhia.; ia;%S whg idfmalalj mqgrelhska
fiajd kshqgla; uu 0.335 jdrhiska tki 68% 1’ tdiska, by<
f.dia ;sfi' tki jhia.;  mgqrelhska;r by< fiajd kshqla;s ;;ajhla oelsh
yelsh'

ks.uk iy fhdackd

Y%S xldfé Ghm;a jQjkaf.a wd¥Ol igrEs;;djh wju uUgul mj;sk w;r
Y%u iyNd.s;ajh by< kextu uOska wd¥Ol igrEs;;djh ,nd.ekSu b;du;a
jeo.;a fo' fuu fya;=j ksidu Y%S ,xIdf6 jhia.; mgoa.,hkaf.a Y%u iemhqu
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;Srkh Gu ilyd n,mdk idOl y+kd.ksfika jhia.; mgoa.,hkaf.a Y%u

iemhgfi j%;udk ;;a;ajh y+kd .ekSu fuu wOHhkfha wrugKg uh' fuu
wOHhkhg wkqggjm%j¥0k m%;smdhk wdID;s uYaf,alkéhmiq Y%u iemhqu
flfrys n,mdkq ,nk idOI we;=<;a iqyiqu wdID;sh ilyd mgoa.,hdf.a jhi"

ia;%S mqrel Ndjh iy Y%u fkdjk wdodh ;;ajh hk idOlhka wka;%a.; Uhj

jhia.; mgoa.,hkaf.a wd%Ql igrEs;;djh Wrfoid rch uOska ,ndfok ixI%du

ugo,a iubu wd¥%0l Ighg;a:lg odhllr .e kSug wjYH mqgygKq jevigyka"
fiajd kshqla;shg wejeis ish¢, myigli 8mjHdma;j j%40kh I< hg;=h"  jhia.;
mqoa.,hkaf.geggma ilyd wju jeggma m%;sm:a;s 1%shd;aul Isiu yd iajhx /Ishd
j» kshqgla; uug leue;ajla we;s  jhia.; mqgoa.,hka ilyd wjYH mqgyqqKqg"
ug,H" ;dEKsl iyhka  ,ndosh hg;=h'jhia.; mgoa.,hka Wfoid kuHYS,s jev
meh .Kka y+kajd oSug" wksjd¥h 0Y%du hET 1%uh fjkgjg kuHYS,s 0Y%du
hEi 1%uhla y+kajd oSug" fmloa.,sl wxYh osrsu;a IsrSu uOskea.:
mqoa.,hkaf.a fiajd kshqgla;sh j%O0kh Ir .; yel'
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Rfhjhur; nryT> fy;tpr; nryT> nghUshjhu tsh;r;rp
vd;gtw;Wf;fpilapyhd ePz;lfhy ,aq;Fepiyj; njhlh;G:
,yq;ifapypUe;J ngwg;gl;| rhd;Wfs;

j.rrptidp ' kw;WK; nr.rptuh[rpq;fk; 2

! nghUspay kw;Wk;> r%f tpQ;Qhdj;Jiw
ya;ifj; njd;fpof;Fg; gy;fiyf,fofk;.

2 nghUspay; kw;Wk; Gs;sptpgutpay; Jiw
Nguhjidg; gy;fiyf;fofk;. ,yq;if

Kjdikr; nrhw;Ts;: nghUshjhu tsh,r,rp> fy,tpf;thd nry T> Rffjhur,
nryT

mwpKfk;

kdpj %yjd Mffjjpy; fy;tp> Rfhjhu nryTfs; Kf;fpa
Jk;ngWifpd;wd. xU ehl;bd; xI;L nkhj;j nghUshjhu nrayhw;wij;jpid

tpsf; Ftjiw;F nghUshjhu tsh;r;rpahdJ xU Kf;fpakhd Fwpfhl;bahff;
fUjg;gLfpd;wJd. xU ehl;bd; epiyNgwhd ( Integration), myF %yr;
Nrhyjid nghUshjhu mgptpUj;jpf;F cah; nghUshjhu tsh;r;rpAld;>
rhjtkhd nghUshjhuf; fl;likg;G khw;wk;> Fiwe;j Ntiyapd;ik

tPjk;> Fiwe;j gztPf;fk;> tUkhdg; gq;fPl;by; thzg;gLk; rkkpd;ikia
,ad;wsT Fiwjijy;> tWikf, Fiwg;G> r%f eyf, Fwpfhl;bfspy;

Nkk;gl;l  epiyia  milly; vd;gdTk; Kffpa khditahFk;.
me;jtifapy; fy;tp> Rfhjhuk; Mfpa ,uz;Lk; nghUshjhu tsh;r;rpf;Fk;
nghUshjhu mgptpUj;jpf;Fk; Kf;fpa gqg;thw;Wipd;wd (kj;jpa tg;fp>
2000).

mur nryTf;Fk; nghUshjhu tsh;r;rpf,Fkpilapyhd ePz;lthy njhlh;G

gw;wp nghUspay; Nfhl;ghLfspy; tpsf;fg;gl;Ls;sd . nfapd;rpathjpfspd;
fUj;dg;gb  FWfpa  fhyjjpy; nghdr;  nryT  mijpfhpg;ghdJ
nghUshjhuj;jpy;  gy:Ntw  tiffspy;  Neh;fifzpa  gq;fspg;ig
Mw;Wifpd;wJ. NkYk>; xU ehl;by; jiyf;Fhpa tUkhdk; mijpfhpf;Fk;
NghJ murhq;fkhdd kf;fSf;fhd  nryit  mjpfhpf;fpd;wd  vd;w
Wagerd; thjj;jpy; xU ehl;bd; jyh tUkhdk; mjpfhpf;Fk;NghJ
murhdJ  nghJr; nrytpid cah;j;dJk;  vd  Fwpg;gpl;Ls;shh;.
,e;jtifapy>; nghUshjhu tsh;r;rpf;Fk;  murpd; nrytpw;Fkpilapy;
kiwKfkhd fhuz fhhpaj;njhlh;G fhzg;gLfpd;wJ vdTk;
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Fwpg;gpLfpd;whi1960fspy; School of HumanCapitadhy;> fy;tpf;Fk;>
Rfhjhuj;jpw;Fkhd nryT nghUshjhu mgptpUj;jpf;thd xU KjyPIhf
mikfpd;wJ vd Kd;nkhopag;gl;lJ. fy;tpf;Fk; Rfhjhuj;jpw;Fkhd

nryT mfta tsh;r;rpf; (Endogenous Growth TheqgryNfhl;,ghl;by;
gpd;tukhw epahag;gLj;jg;gLfpwd. njhopEl;g Kd;Ndw ;wkhdJ
cw;gj;jpahw,wypy;  mjpfhpg;igAk; tshirrp  tPjjiipy;  mjpfhpg;igAk;
Vw;gLj;Jfpd;wd. ,e;j Nfhl;ghl;bd;gb kdpj KjyPl:byhd mijpfhpg;G
ePz;l  fhyj;jpy; nghUshjhu  tsh;rirpia Vw;glj;Jk;  vdf;
Fwpg;gpLfpd;wJQortright, 2001).

nghUshjhu  tsh;r;rpf;Fk;>  fyitp nr yT>  Rfhjhuk; kPjhd
nryTf,Fkpilapy; ePzlfhy ,aq;F epiynjhlh;Gfs; gw,wp gy

Ma;Tfs; Nkw;nfhs;sg;gl;Ls;sNghJk;> ,k;khwpfSf;fpilapyhd njhlh;G

gw;wp ,yq;ifia ikag;gLj;jpa Ma;Tfs; FiwthfNt
fhzg;gLfpd;wd. Asghar Rez&w;WkSumanValeechg2002);Naveed Wahid
Awan, Syed Manzoor H Shadkw;Wk;Hina Rasheed (2012Nghd;Nwhh;
ghfp];jhid ikag;gLj;jpa nghUshjhu tsh;r;rpapy; fy;tpj; Jiwapd;

jhfitk; vd;w Ma;Tfspy; nghUshjhu tsh;r;rpf;Fk; fy;tpf;Fkpilapy;
Neh;j;njhlh;G fhzg;gLtjhf Fwpg;gpLfpd;wdh;. NkYk; Mohammad Shahid
Hassan kw;Wk; Rukhsana Kalim (2012) vd;gth;fspd; Ma;tpy; fy;tp>
Rfhjhuk;> nghUshjhu tsh;r;rp  vd;gtw;Wf;kpilapyhd  Kk;Kidj;

njhih;G vd;w ghfp];jhid ikag;gLj;jpa fhyj;njhlh; Ma;tpy;

K;%d; W khwpfSf;Fkpilapy; Neh;j;njhin,G fhzg;gLfpd;wd  vdTk;

kdpj %yjd tpUj;jp f;F fy;tpr; nryT> Rfhjhur; nryT vd;gd
nghUSs;s tifapy; nry;thf;Fr; nrYj;Jfpd;wJ vdTk;
Fwpg;gplg;gLfpd;wd. ,Jtiuapy;> ,yq;ifapy; ,k;khwpfSf;fpilapyhd

ePz;lthy ,aq;Fepiyj; njhlh;G gw;wp nghUspaysit mbg;gilapy;

NghJkhd Ma;Tfs; Nkw;nfhs;sg;gltpy;iy. ,e;j ,ilnt spia ,ejj
Ma;T epug;g Kw;gLfpd;wdJ.

Nehf;fk;

JLthastpd; gpujhd Nehf;fk; murpd; Rfhjhur; nryT> fy;tp kPjhd
nryT> nghUshjhu tsh;r;rp vd;gtw;Wf;fpilapy; Gs;sptpgu uPjpahd
ePz;lfthy rkepiyj; njhih;gpid (Cointegratiomn Muha;jyhFk;.

Ma;T Kiwapay;;

Jthastp y; khwpfshf nkhj;j cs;ehl;L cw;gj;jp> nkhj;jp> cs;ehl;L
cw;gj;jpr; RUffp> Rfhjhur; nrytPdk;> fy;tpr; nrytPdk;> Fbj;njhif
vdigd gad;gLj;jg;gLfpd;wd. juTfs; kjjpa tq;fpapd; gy;NtW

164



Mz;lwpf;iffspypUe;J ngwg;gl;Ls;sd. ,t;tha;tpy; 1952 2011 tiuahd>
60 MzL fhy g;gFjpapid mbg;gilahff; nfhz;L KbTfs;
ngwg;gl;iLs;sdd. nka; nkhj;j cs;ehl;L cw;gj;jpahdd nkhj;j
cs;ehl;L cw;gj;jpr; RUf;fpiaf, nfhz;L fzpg;gplg;gl;Ls;sNjhL> jyh

fy;tpr; nryT> jyh Rfhjhur; nryT> Fbj;njhif vdigd rhuh

khwpfshf gad;gLj;jg;gl;Ls;sd. nefpo;r;rp F zfq;fis fzpg;gjw;fhf
khwpfs; KIf;if tbtpw;F cUkhw;wk; nra;ag;gl;Ls;sd.

,e;] Ma;tpy; khwpfspd; mbg;gilg; gz;Gfis ,dq;fhz;gjw;F tiugl

hPjpahd gFg;gha;T Kiw gad;gLj;jg;gl;Ls;sJ. Nfhl;L tiuglk;> rpjwy;
tiuglj;Jidhd ePs; tisa tiuglk;> Nfzy; nghUj;Jif vd;gd

khwpfSf;fpilapyhd  njhlh;Gfis Muha  gad;gLj;jg;gl;Ls;sd.
khwpfspd; fhyj:njhih; cilikfis ,dk; fhz;gjw;F myF %yr;

Nrhjid (Unit T root tes} gad;glLj;jg;gl;Ls;sJ. myF %y ( ADF)
Nrhjidapd; rkd;ghl;L tbtk; gpd;tUkhW jug;gLfpd;wd.

DY, = b+ bt+dvV,+3 aDY, +e
i=1

iz xd;WgLjy; Eligk; ( ColIntegration Techniqye tO rupg;gLjijy;
khjpupAU Errori Correction Modéb fpwQ;rupd; fhuz fhupa gFg;gha;T
(Granger Causality Analysis Mfpa El;,g Kiwfs; ,t; Ma;tpd;
nghUspaysit gFg;gha;tpw;F gad;glLj;jg;gl;Ls;sd. ,iz xd;WgLjy;

El,gk; ( Co-Integration Techniqye khwpfSf;fpilapyhd ePz;lthyj;
njhih;gpid mwptjw;Fk;> tO rupg;gLj;jy; khjpupAU ( Errori Correction
Model) khwpfSf;fpilapyhd FWq;thy elj;ijapid tpsf;Ftjw;Fk;
rkepiyapy;yhj tOf;fspd; elj;ijapid Muha;tjw;Fk;
gad;glLj;jg;gLfpd;wd. fpwQ;rupd ; fhuz fhupa gFg;gha;T ( Granger
Causality Analysis khwpfSf;fpilapyhd fhuz fhhpaj; njhlh;gpd;
jpirapid mwptjw;Fk; khwpfspd; vjph;T SwYT;Fk;
gad;gLj;jg;gLfpd;wJ.

nghUshjhu tsh;r;rpf; Nfhl;ghLfspy; mf mfta (cs;sf) tsh;r;rpf;
(Endogenous Growth ThegryNf hl;ghL Kf,fpakhdJ. Mf (cs;sf)
tsh;r;rpf; Nfhl;,ghL kdpj %yjdkhdd nghUshjhu tsh;r;rpapid;;
jPh;khdpf;fpd;w  Kfifpa fhuzpahFk; vd Fwpg;gpLfpd;wd.  kdpj
%yijdj;ij jPh;khdpf;fpd;w fhuzpfSs; fy;tpr; nryTk;> Rfhjhur;

nryTk; Kf;fpa fhuzpahFk;. MfNt> nghUshjhu tsh;r;r p> Rfhjhur;
nryT> fy;tpr; nryT vd;gtw;Wf;fpilapyhd njhlh;G gpd;tUkhW
cUg;gLj;jg;gLfpd;wd.
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EG = AED"Heal”¢"
Jd; KIf;if cUkhw;w tbtk; gpd;tUkhW
INEG =bg +b; INED +b, InHeal +y,

,e;j khjphpAU mfta (cs;sf) tsh;r;rpf; ( Endogenous Growth Thedry
Nfhl;ghl;bid  mbg;gilahff; nfhz;L cUthf;fg;gl;Ls;sJ. ,ejj

Nfhl;ghl;bd;gb njhopEl;g Kd;Ndw;wkhdJ cw;gj;jpahw;wypy;
mjpfhpg;igAk;  tshirrp  tPjjijpy;  mjpfhpgiigAk;  Vw;gLj;Jfpd;wJ.
mN;jNtis kdpj KjyPl;byhd mjpfhpg;G ePz;l thyj;jpy; nghUshjhu

tsh;r;rpia Vw;gLj;d  k; vdTk; RI;bf; fhl;Lfpd;wJ. khwpfs; jyh msT

tbtpy; gad;glLj;jg;gLtjhy; Copak; xU fhuzpahf vkJ khjpupAUtpy;
Nrh;f;fg;gltpy;iy.

ngWNgWfs;

jyh nka; Njrpa cw;gj;jpf;Fk; jyh fy;tpr; nryTf;Fk; jyh Rfhjhur;
nryTf;Fkpilapy; Neh;j; njhlh;G fhzg;gLtjhf ek;gpf;if ePs; tiua
tiuglk;  fhl;Lfpd;wd.  ek;gpf;if ePs; tiua tiuglj;jpd;gb
nghUshjhu tsh;r;rpf;Fk; titpU  khwpfSf;Fkpilapy; Neh;fzpaj;
njhih;G fhzg;gLfpd;wJ. jid tiuglk; 1 thl;Lfpd;wJ.

tiuglk; 1: ek;gpf;if ePs; tisa tiuglk;
(fy;tp> Rfhjhuk;> nghUshj hu tsh;r;rp)
6.4

4.8 5.2 5.6 6.0
|

6.8

4.8 ! ! 4.8
4.4
4.0
- 3.6
3.2
2.8 - - - - 2.8
4.8 5.2 5.6 6.0 6.4 6.8
LRGDP
- LREDU - LRHEAL
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Nfzy; nghUj;Jif tiuglj;jpd; gb (tiuglk; 2) fy;tpf,;thd nryT

tsh;r;rpf;Fk; nghUshjhu tsh;r;rpf;Fkpilapy; Neh;j;njhlh;G
fhzg;gLtJld; nghUshjhu tsh;r;rpf;Fk; Rfhjhu nryT
tsh;r;rpf;Fkpilapy; XusT njhlh;G fhzg;gLfpd;wJ.

tiug;glk; 2: Nfzy; nghUj;Jif (fy;tp> Rfhjhuk;> nghUshjhu
tsu;r;rp

-20 -10 0 10 20 6 L L L L 6
1 1 1

GRRGDP
GRRGDP

-1 . e : -1 -1 T T T T -1
-20 -10 0 10 20 -30 -20 -10 0 10 20
GRREDU GRRHEAL
= 0.95 Ellipse —— 0.95 Ellipse
_ tit;]m?:;sFtinear Fit —_ t?r\melzfslii&inear R
gpd;tUkhW jug;gLk; myF %y Nrhjid ngWNgWfspd; gb LPHEAL,

LPED, LPRGDP vd;gd xUg;fpizfifg;gl;l  tupir = xd;W>
I(1),idf;nfhz;L  fhzg;gLfpd;wd. myF %y  Nrhjidapd;
Nrhjidapd; ngWNgWfs; gpd;tUkhW

ml;ltiz 1: ADF Gs;sptpguk;
Variable Level Difference
LPRGDP -1.78091 (0.7014) -9.194229 (0.0000)
LPHEAL -2.061131 (0.5561) -9.762206 (0.0000)
LPED -2.009830 (0.5839) -8.388052 (0.0000)
ADF model = with trent and intercept
kipg;gplg;al;l ePz;l thy rkepiyj; njhih;Gf;thd rkd;ghL:
LPRGDP=8.729+0.164L PED,_; + 0.134LPHEAL,_; + 0.810AR®)
t - value (100.90)(4.76) (4.16) (8.85)
P value (0.000) (0.000) (0.0001) (0.000)
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jd;dpizTg; gpur;rpidia jPh;g;gjw;fhf AR(1) cWg;G Nrh;f;fg;gl;Ls;sJ.
Nkw;gb ngWNgWfspd; gb ePzlfhyj; njhlh;Gr; rkd;ghl;by; ,Ue;J

ngwg;gl;l tOj; njhluhdJ ( Co-integration Regression residyalmyF
%y Nrhjid ( ADF) %yk;> xUq;fpizf;fg;gl;l tupir G+r;rpak; 1(0),
vdTk;> ePz;l fhyj;jpy; epiyahd ,il khww;wpwd; vd;gtw;iwf;

nfhz;l njhluhfTk; cs;sJ vd fhl;lg;gl;Ls;sJ. MfNt Engle

Granger Kiwapd; gb nkhj;j cs;ehl;L cw;gj;jp> Rfhjhur; nryT>
fy;tpr; nryT Mfpa %d;W khwpfSk; ePz; Ifhyj; rkepiyj; njhlh;igf;
nfhz;L fhzg;gLfpd;wd.

ml;ltiz 2: fpNud;[;ru; Nrhjidapd; KbTfs;

Pairwise Granger Causality Tests
Date: 10/25/13 Time: 13:04
Sample: 1952 2011

Lags: 2

Null Hypothesis: Obs F-Statistic  Prob.

LPHEAL does not Granger Cause LPED 58 6.14609  0.004(
LPED does not Granger Cause LPHEAL 1.91979 0.156:

LPRGDP does not Granger Cause LPED 58 4.03462 0.023¢
LPED does not Granger Cause LPRGDP 0.29129 0.748t

LPRGDP does nderanger Cause LPHEAL 58 8.10980 0.000¢
LPHEAL does not Granger Cause LPRGDP 0.70736 0.497¢

Va;fpy; fpwQrh; iz xd;Wgljy; gpw;nryT ( EngleGranger Ce
integration Regression)Ma;tpd; ngWNgWfspd; gb nkhj;j cs;ehl;L
cw;gj;jp> Rfhjhuk;> fy;tp vd;gd ePz;lthy rkepiyj; njhlh;gpidf;
nfhz;bUf;fpd;wd. ,k;khjphp cUtpd;gb fy;tpr; nryT rhh; jyh nkhj;j

cs;ehl;L nefpo;r;rpf; Fzfk; 0.1643 MfTk; Rfhjhu nryT rhh; jyh

nkhj;j cs;ehl;,L nefpo;r;rpf; Fzfk; 0.1342 MfTk; fhzg;glLtJld;
nghUshjhu tsh;r;rpapidj; jPh;khdpg;gjpy; .ttpU  khwpfSk; 1 %
nghUSz;ik kl;lj;jpy; Gs;sptpgutpay; hPjpahf nghUSs;s tifapy;

nry;thf;Fr; nrYj;Jfpd;wd.

nkhj;j cs;ehl;L cw;gj;jpapUe;J Rfhjhuj;jpw;F nghUSs;s tifapy;
fhuzthhpaj; njhlh;G cz;L. mNjNghy; Rfhjhuj;Jf;Fk; fy;tpf;Fk;
nghUSs;s tifapy; fhuzfhhpaj; njhih;G cz;L.
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nkhj;j cs;ehl,L cw;gj;jp kPJ> Rfhjhur; nryT> fy;tpr; nryT
nghUSs;s tifapy; fhuzfhhpaj; njhlh;gpidf; nfhz;bUf;ftpy;iy.
it ePz;Ifhyj;jpy; jhd; jhf;fj;jpid Vw;gLj;jty;yd.

KbTiu

Ma;tpd; ngWNgWfspd;gb ,yg;ifapd; nghUshjhu tsh;r;rpapidj;
JPh;khdpg;gjpy; fy;tp> Rfhjhuk; vd;gd nghUSs;s tifapy; nry;thf;Fr;
nrYj;Jfpd;wd. MapDk; ,yq;if murhg;tkhdd nkhj;j nrytpy;

fy;tp> Rfhjhuk; vd;gtw;Wf;fhd nrytPl;bid mjpfupg;gjd; %yk; kdpj
%yjdj;jpid mijpfupj;J nkhj;j cs;ehliL cw;gj;jpapid mjpf upj;J
ehl;bd; nghUshjhu tsh;r;rp> mgptpUj;jp vd;gtw;wpy; epiyj;J epw;Fk;
tsh;r;rpapid va;jKbAK;.
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Introduction

Man-made natural parks established for recreational and scientific purposes
provide a foundation for in esitu conservation of flora and fauna contribute to
human welbeing by granting benefits through amenity services. Increasing
demand create on environmental resources in Sri Lanka by the local and foreign
people for recreational purposes, emphasis the economic and environmental
analysis in order to ensure sustainable afssuch resources. Peradeniya Royal
Botanical Garden located at Kandy in Sri Lanka is one of the public nature
parks highly demanded by local and foreign visitors.

The economic value estimated (Rathayaka and Kariyawasam, 2002) for this
park is outdatednd there is a need to value the park with current information in
order to draw new policy plans and management strategies. The objective of
this study is to estimate the recreational economic value of PRBG using Travel
Cost Method (TCM). The results cauplay a significant role in generating
valuable economic information for policy makers and public park managements
to place suitable management plans in maintaining quality of public parks and
conserving natural resources under the imade exsitu envirement in
association with the preference of society to maximize recreational utility

171



Theoretical Framework

Economically efficient resource management of public parks is critical issues
which requires knowledge of the flow of park benefits and costiiding non

market benefits (Mathieu, et. al., 2003). The demand and supply of recreational
sites established based on environmental resources do not go through the
market mechanism because of its characteristics of market failure. The indirect
methods,using noruse values of environmental resources could be derive
demand function for such resources which provide a theoretical base to estimate
economic value of public park services
approach that called Travel Cost Matho ( T CM) . The TCM uses
recreational expenditures as a basis for estimating the value ahariet

goads (Clawson and Knetsch, 1966).

Methodology

The travel cost method is used to estimate economic use values associated with
sites that are used for recreation. The simple TCM model for recreation site can
be defined by Trip Generation Function such as: VR = f(TC, Xi). Where; VR =
Visitation Rate; TG Travel cost; Xi- sociceconomic variables of the visitor.
While there is several approachs to TCM, the Zonal Travel Cost Approach
(ZTCA) is used to estimate a value for recreational services of the site as a
whole. ZTCA is applied by collecting informain on the number of visits to the

site from different distances considering that the travel and time costs increase
with distances. This information allows the research to calculate the number of
Vi sits fipurchasedo at distskdaacensttuctthepr i ce s
demand function for PRBG and to estimate the consumer surplus i.e. economic
value generated through recreational services of the site.

Hence, the Zonal Demand Function is defined a¥RZ V|/N; = f(TC;, X).

Where, ZVRis visitation rate of zong which is calculated ag/N; (calculated

as visits per 1,000 population in zgheV;is number of visits made from zope

to PRBG, N= Number total population of zorjein study year TG is total

travel cost incurred to a persem travel from the zone j to PRBG and ¥

socio economic variables of the visitors of zorng functional demand model
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for this study include Visitation Rate
Travel Costo (TC) and (rdpresertsotinecas sogiol ) of
economic characteristics of the visitors) are as the independent variables, thus

the model isw'Y fYYOT O 6.

The economic value of recreational benefits of an environmental amenity can
be then be estimatdte area under the demand curve and the price paid for
purchase of the amenitfAlvarez and Larkin, 2010and thus, known as
consumer surplus (CS) for a zone. Zonal consumer surplus for a particular zone
j (CS) can be measured as below:

TCmax

cs= Wk &Yvs A0OTC

TCj

Then, the total economic value (TEV) of PRBG t@nestimated summing the
CS estimated for 20 zones (j=1¢é..n).
Surplus (TCS) of Zone j is:

20 TCmax

TEV=TCS =X o k& &Y E0OTC
j:l TCj

The necessary data was collected by a social survey conducted among the
visitors to the PRBG during the months of May and June, 2012 and the
secondary information was gathered using official records of PRBG. The
sample of the study is 250 local visitorssited to the site and those were
selected randomly. Sample was categorized into 20 groups and which are
identified as zones representing the different distance.
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