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Foreword
The global economic crisis is a dramatic step that generates endless
debates. The confrontations of ideas, relevant or less objective converge,
without doubt, towards the same conclusion: finding some “exit doors”.
Do these coincide with formulating attenuator solutions of the crisis’s
consequences?
The subject, on the agenda, of scientific discussions has broad
resonances in the economic and social policies plan. We benefit, lately, from
countless materials dealing with the current crisis phenomenology and also
different attempts to decipher its meaning according to the question: Who’s to
blame?
Competition and/versus cooperation is a controversial subject and
sufficiently attractive to keep itself within the scope of analysis and synthesis.
The confrontation between the two defining trends, in today’s world,
competition and cooperation raise many economic, legal, ideological problems
but, above all, political problems. The picture of competition-cooperation
becomes even more controversial within the European zone. Located in a zone
of economic-political turmoil, the Schengen zone is, currently, the scene of
some decisive confrontations regarding the future of the Euro currency but
also of the tensioned perspective on maintaining some EU member states,
currently under serious economic deficits.
The macroeconomic analysis shouldn’t be isolated by the
microeconomic analysis because it involves finding some scientific arguments
regarding the advantages and also the risks generated by competition. These
in turn will affect the consumer, but also, due to the competition’s effects, in
terms of satisfying the market. Competition as a game of opportunities but
also as a stakes for risk generates the question: “At what cost are obtained the
most favorable results for producer vs. consumer?”
The producer’s interest towards the consumer’s interest occurs as a
ratio between the local producer and the European one. In fact, the producer’s
European policy exists only thanks to the consumer’s European policy,
respectively of its protection. In this context, the competition must be seen
as an instrument subordinated to achieving economic and social objectives,
providing at the same time fair conditions to all market participants.
Operating as a comprehensive system of small, large enterprises and
corporations, the market generates disturbances at the community policies
level. The concentration of production and capital starts from the rationality
criterion but deteriorates the competitive climate.
Theoretically, when there is cooperation we cannot speak about the
Nash equilibrium but of a combination of strategies to check whether the
equilibrium of each player to the market’s game is optimal in comparison to

the strategies of the other players. This means that not through cooperation
and strategic actions the Pareto optimal can be reached. On the other hand,
the Pareto optimal is reached through cooperation. The conclusion is quite
obvious: in order to be declared optimum an economic policy shouldn’t affect
or worsen the achievement of another goal.
The opportunity cost of the global trade liberalization enhances the
risk of imbalances in the European zone. That is why, the need for cooperation
at the European level as a priority goal, calls for the “refreshment” of the
principle participation, accountability, effectiveness and coherence. Only
together they define the good democratic governance and the rule of law in the
Member States, but also at a local, regional, European and global governmental
level.

Professor Mariana Ioviţu, Ph.D.
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Rankings of Public and Private Research
and Doctoral Granting Universities

G. Thomas Sav, Department of Economics, Raj Soin
College of Business, Wright State Universtiy, Dayton, Ohio
45435 USA Email: tom.sav@wright.edu

Stochastic frontier cost and inefficiency estimates are provided for research and
doctoral granting universities in the U.S. Separate sector estimates are produced
for public and private non-profit universities. Panel data spanning four academic
years, 2005-2009, is used to estimate underlying cost structures. Inefficiency is
modeled as depending on institutionally specific environmental factors. Results
indicate that public universities are on average more efficient than their private
counterparts. The latter exhibit greater variability and when evaluated at the
median inefficiencies there does not appear to be any statistically significant
difference. Time varying inefficiency estimates point to public sector efficiency
gains but private sector increasing inefficiencies. Interestingly, results indicate
that increases in faculty tenure lead to efficiency improvements. Inefficiency
rankings place private ivies among the most inefficient universities whereas
public flagships are distributed throughout their sector rankings.
Keywords: Cost inefficiency, Stochastic cost frontier, Public and Private
Universities

Introduction
This paper provides empirical estimates and comparisons of the
operating cost inefficiencies of public and private non-profit research and
11
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doctoral granting universities in the United States. These institutions operate
in a global market with regard to attracting students, faculty, and research
funding. They include and compete with some of the most elite universities in
the world. Like those institutions, the efficiency with which these universities
produce their mix of educational and research products should be of managerial
and public policy interest from at least two broad perspectives. First, they
are seen as some of the primary drivers in the pursuit of a knowledge based
economy and, therefore, it seems essential that we be aware of any operating
inefficiencies and the root causes of them as they exist in public compared to
private non-profit ownership structures. Second, from the perspective of the
consequences generated by the global financial crisis, they are likely to have
to contend with additional declines in government education and research
funding, as well as an expanding interest in comparative evaluations of the
efficiency with which goods and services are produced in the public relative to
the private sectors, including higher education.
In what follows, the cost efficiencies of these universities are
estimated using stochastic frontier analysis. The application of frontier
analysis to higher education efficiency evaluations has surfaced only since
2002. As indicated in the next section of this paper, there exists a total of
five studies, none which examine U.S. higher education or public compared
to private research universities. In the present study, panel data are employed
for 142 public and 77 private Carnegie classified research and doctoral granting
universities spanning four academic years, 2005-09. The underlying cost
structure is estimated with a multiproduct Cobb-Douglas specification and the
inefficiency model is constructed from a set of environmental determinants.
Time varyig inefficiencies are reported for each sector and institutional specific
inefficiencies are generated and used to provide inefficiency rankings.

Literature Background
The seminal works of Aigner, Lovell, and Schmidt (1977) and
Meeusen and van den Broech (1977) are well recognized as providing the
pioneering foundations for stochastic frontier analysis. The many theoretical
and methodological contributions building upon those works are well
documented in Kumbhakar (2003), Coelli, et al. (2005), Greene (2006) and
Greene (2012) and have been made by the same authors. Those references are
also the most valuable source for obtaining direction to the applied studies of
12
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frontier estimates for production and cost (in)efficiencies. Thus, presently it
is sufficient to acknowledge that the methodology has been fruitfully applied
to numerous industries, including U.S. dairies (Kumbhakar, et al., 1991),
U.S. airlines (Kumbhakar, 1991), India paddy farms (Battese and Coelli, 1992
and 1995), the insurance industry (Cummins and Weiss, 1992), international
airlines (Coelli, et al., 1999), hospital care (Bradford, et al., 2001 and Fujii, 2001),
banking (Huang and Wang, 2001), U.S. electricity (Knittel, 2002), and English
football (Barros and Leach, 2007), among others.
As for the application of stochastic cost analysis to education, one
study by Chakraborty and Poggio (2008) has estimated cost inefficiencies for
primary and secondary schooling in the state of Kansas. For higher education,
the body of literature is more internationally oriented but only marginally
richer in number. A fairly exhaustive search reveals a total of five studies, the
first of which surfaced in 2002. The studies are as follows;
• Izadi, et al. (2002): cross section, 99 British universities, 1994
• Stevens (2005): panel, 80 English and Welsh universities, 1995-99
• McMillan and Chan (2006): cross section, 45 Canadian universities,
1992
• Johnes and Johnes (2009): panel, 121 English universities, 2000-03
• Abbott and Doucouliagos (2009): 36 Australia, 7 New Zealand
universities, 1995-03
Each of these employs different combinations of cost and efficiency
model specifications. In addition, two of them are cross sectional studies
and three use academic years based in the 1990’s. Each study does, of course,
rely on a frontier cost rather than production implementation and, thereby,
accounts for the multiproduct structure of universities. However, aside from
the common use of enrollment and research measures as university outputs,
each study takes a different path in including other cost and efficiency
determinants. While the estimated inefficiencies of the English and Welsh
universities provided by Stevens (2005) serve as the best comparisons to those
provided in the present study, an overall attempt at comparative evaluations
across studies is a difficult, at best, task and is not the objective of the present
paper. Rather, the existing literature raises two obvious areas in need of
attention: first is the need for an investigation of cost efficiencies pertaining
to U.S. higher education and second is the need for an assessment of efficiency
differences potentially arising from public vs. private non-profit ownership
arrangements. This paper attempts to fill that void by providing empirical
13
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estimates for U.S. research and doctoral granting universities.

Model Specification
The university stochastic cost structure is estimated by a multiproduct CobbDouglas specification. Incorporating panel data observations, the total
operating costs, C, for university i in time t is expressed as:

∑

∑

ln Cit = α 0 + α j ,it ln Y j ,it + β k ,it ln pk ,it + M it + Tit + (vit + uit )
								
j

(1)

k

where Y represents the j university outputs and p the k input prices. A dummy
variable, M, is included to capture the fixed costs associated with medical
schools (M=1 for medical school presence; 0 otherwise) while a time trend,
T, measures neutral technological change. University outputs will include
undergraduate and graduate education along with research. Input prices will
include wage rate and capital price measures. The precise measures of the
outputs and input prices are described in the data section to follow.
The component error (vit+uit) is as usual comprised of the two-sided
randomly distributed (stochastic) error term, vit , and the one-sided, uit, cost
inefficiency term. The former can be characterized as representing the effects
on university costs due to random shocks, such as hurricanes and civil wars,
and is assumed to be independently and identically distributed with zero
mean and variance Fv2. On the other hand, the nonnegative inefficiency
component, uit≥0, is a measure that defines the extent to which university
costs exceed their feasible minimum. That inefficiency can be due to poor
managerial decision-making, input characteristics, or other institutional
specific influences. Following the panel data structure offered by Battese and
Coelli (1995), these environmental factors, z, enter into the determination of
the inefficiency component as follows

u =
δ + ∑ δ ln z

+T +e

it
x
x ,it
it
it
0
								
(2)
x
where eit is a normally distributed random error and uit are independently
distributed as truncations with mean defined by (2) and variance,Fu2. Here,
the time trend, T, is included to capture linear effects of time on university
operating inefficiencies. There will be four environmental factors included as
determinants of cost inefficiencies. These are factors that are dependent upon
available data as discussed in the next section.

14
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The full model is estimated simultaneously by maximum likelihood
with Fv and Fu2 being replaced by F2=Fu2+Fu2 and ( estimated by Fu2/F2
(Battese and Corra, 1977). With the reparameterization in place, ( measures
the proportion, 0≤(≤1, of inefficiency in the overall variance and, therefore can
be used to determine the significance of inefficiency in determining university
costs. For (=0, the inefficiency component, uit, vanishes and therefore, ordinary
least squares estimation is appropriate. For (=1, university costs are not subject
to random error, vit, and, therefore, cost deviations from the minimum costs
are completely due to inefficiency. Any inefficiency that exists for individual
universities is determined by
										
								
(3)
InEffit = exp(uit )
2

where uit is as defined above (see, e.g., Battese and Coelli, 1988). Inefficiency
scores are best thought to be the ratio of the inefficient level of operating costs
to the level of efficient operating costs and, therefore, vary from the value of one
(no inefficiency) to infinity. For example, using the same model, inefficiencies
present among English and Welsh universities are reported (Stevens, 2005) to
vary in the range of 1.007 to 2.011, depending upon the underlying assumptions.
The empirical analyses will proceed with separate sector estimates for
public and private non-profit universities. This, of course, being justified based
on the existence of structural differences between the sectors as independently
established in other higher education multiproduct research beginning with
the early work of Cohn, et al. (1989) and independently verified over time
by Koshal and Koshal (1999), and Sav (2004) . Taking the present data to
trial, Chow tests on the ordinary least squares estimates of the cost function
produced an F(16,860)=12.14 which, at the 1% level of significance, can be taken
to confirm that public-private university structural cost differences still prevail
and provide additional justification to proceed with separate sector estimates.
In a translog specification of the cost function, the test for structural differences
led to the same conclusion. However, the translog stochastic frontier model
refused to converge when applied to the private university sector. This led to
the selection of the more stable behavior experienced with the Cobb-Douglas.

15
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Data
The U.S. Department of Education, National Center for Education
Statistics, maintains the Integrated Postsecondary Education Data System
(IPEDS) consisting of annual surveys of individual U.S. colleges and
universities. For this study, the data set construction involved the merging of
various IPEDS surveys, including the surveys on institutional characteristics,
finances, enrollments, tenure, and faculty salaries. Certain changes in the
survey instruments over time create problems for panel data construction. In
addition, there are considerable lags in the data releases. For the present study,
it was possible to combine four of the most recently released academic years,
2005-06 through 2008-09. Drawing upon Carnegie defined classifications
for doctoral and research universities and omitting universities that did not
report the necessary finance, enrollment and other survey data, produced a
balanced panel of 142 public universities and 77 private non-profit universities.
Table 1 presents the cost and inefficiency variables as well as their
descriptive statistics. The university total costs, undergraduate and graduate
education outputs, as well as research output are based on the successes of
previous research anchored in higher education costs structures. For example,
following Cohn, et al. (1989) and subsequent investigations by Koshal and
Koshal (1999), Sav (2004), and Lenton (2008), the total cost measure is the
academic year total operating cost in dollars. Likewise, undergraduate and
graduate education is measured in full-time equivalent enrollments. As with
past studies, research output is proxied by the university’s success in producing
externally funded research grants. On the input side, the average faculty
salary is used as the measure of the faculty wage rate. An additional variable
is added in an attempt to include a capital input price measure. In IPEDS, the
value of university buildings is reported but is subject to large variations in
local real estate valuations. A more national market is likely to exist with what
is reported as the year ending value of all university equipment and art and
library collections. That value is included as a capital price measure in the cost
function. The university medical dummy variable, MED (=1 for the presence
of medical school) is included as a control for their high operating costs.
Data were not available to capture the cost associated with other individual
professional schools. With the exception of research, the output and input
variables are expected to have positive effects on university operating costs.
Research could be either cost increasing or decreasing. Because research
16

Stochastic Cost Inefficiency Estimates and Rankings of Public and Private
Research and Doctoral Granting Universities

Issue 3
June 2012

grants usually carry overhead and cost sharing funding components, it is
possible that the contributions could have an overall cost saving effect.
Table 1: Public-Private University Means and Standard Deviations
Public

Private

Variable

Mean

S.D.

Mean

S.D.

Total Costs, TC ($)

7.57E+08

7.25E+08

9.12E+08

1.03E+09

Undergraduate FTE, UGRAD

16441

8154

7326

5059

Graduate FTE, GRAD

3912

2802

3913

3329

Research, RCH ($)

1.58E+08

1.76E+08

1.60E+08

2.33E+08

Faculty Salary, SAL ($)

78258

12135

94598

17005

Equipment and Libraries,
CAP ($)

2.68E+08

2.63E+08

6.65E+08

7.04E+09

Medical School, MED (0,1)

0.42

0.49

0.41

0.49

Student Faculty Ratio, SF (%)

20.37

4.51

12.56

5.23

Student Retention, RET (%)

79.50

9.07

88.18

9.91

Non-tenure Track Faculty,
NTEN (%)

17.02

7.16

19.19

9.84

Tenured Faculty, TEN (%)

47.52

9.07

50.97

11.80

N

568

308

Note: FTE is full-time equivalent.

The inefficiency term includes four environmental factors. Similar to
Stevens’ (2005) and Chakraborty and Poggio (2008), institutional and student
and faculty characteristics purportedly affect cost inefficiencies. Included
here is the student to faculty ratio as a measure of the potential teaching
quality or teaching oriented mission of the university. Data were not available
for measuring the allocation of other institutional resources to the teaching
mission. A student retention variable is also included in the inefficiency
component. It is based on the percentage of fall entering students that
return the following fall term. Holding teaching quality constant, retention
is used as a measure of student academic preparedness, although there are
obvious maturity and other student characteristics at play that we cannot
control. For faculty employment characteristics, included is the percentage
of faculty employed in non-tenure track positions. These include instructors
and adjunct faculty that may or may not have terminal degrees but generally
17
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have relatively high teaching loads and are not expected to produce scholarly
research activity. In contrast, included is the percentage of faculty employed
that have received tenure.
A priori, the effects of these environmental factors on the cost
inefficiency are uncertain and must be left to empirical testing. For example,
lower student-faculty ratios are generally thought to be more expensive to
maintain but they might attract a different mix of students, faculty, and even
administrators so as to produce different operating cost efficiencies relative
to institutions with higher student-faculty ratios. The overall effect on
inefficiencies could be positive of negative. Similarly, one would likely expect
greater student retention to be more cost efficient. Yet, if retention is a proxy
for academic preparedness, then it might be more efficient in say, weeding out,
unprepared students and signaling to them that some remedial education or
another type of educational pursuit may be more appropriate. Or perhaps
the university student admission process is somewhat failing and creating
inefficiencies.
On the matter of faculty employment, the American higher education
landscape has changed quite dramatically over the past few decades as nontenure track hiring has partially substituted for tenure track positions. From a
managerial cost perspective, it seems clear that lower non-tenure track faculty
wages can produce lower payroll accounting cost entries. However, such
substitution could generate inefficiencies resulting from greater labor turnover
and the potential sacrifice of research grant income. With tenured faculty,
there are some administrative arguments that tenure interferes with needed
employment flexibilities in adjusting to market forces, including enrollment
changes. In contrast, others argue that tenure is cost saving in providing labor
force stability and, relative to non-tenure track employment, tenured faculty
(and the tenure system) generate research grant income. The empirical
analysis to follow will hopefully shed some light on these issues.
The sample statistics presented in Table 1 show that while the average
graduate education and research outputs are nearly identical in both public
and private university sectors, the public university undergraduate education
is more than twice that of private universities. On the input side, the average
private compared to public university faculty salary is twenty percent greater.
Also, private universities employ or hold more than twice the capital. For the
factors entering the inefficiency component, private universities have a student
to faculty ratio that is nearly forty percent lower than public universities
18
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and have a retention rate that is about ten percent higher. Privates employ
only slightly more non-tenure track faculty and have, on average, a bit more
tenured faculty among its ranks. Both sectors have equivalent proportions of
medical schools. Overall, the average academic year total operating costs are
approximately twenty percent greater among the private compared to public
universities with the latter exhibiting substantially more variability across
institutions.

Empirical Results
The model estimates are presented in Table 2. For both the public
and private sectors, nearly all the cost and inefficiency coefficients reach
statistical significance at the five percent level and better and the equally
significant likelihood ratios indicate that frontier specifications are superior
to ordinary least squares estimates. The estimate of the composed variance,F2,
is only slightly different between the sectors. However, per the estimated
(, the portion of the variance due to the measure of inefficiency is greater
among public (0.93) relative to private (0.77) universities. Yet, it’s statistical
significance suggests that inefficiency is an issue of importance in both public
and private university costs.
Table 2: Stochastic Cost and Inefficiency Estimates
Public
Variable

Coefficient

Private
t value

∀0

0.279

0.36

UGRAD

0.405

GRAD

0.098

RCH ($)

Coefficient t value
4.978

*3.88

*13.75

0.477

*14.29

*4.82

0.177

*7.86

0.156

*10.07

0.192

*11.88

SAL ($)

0.533

*6.78

0.258

*2.02

CAP ($)

0.310

*13.32

0.143

*6.42

MED

0.140

*7.17

0.219

*5.18

TIME

0.027

*2.73

0.007

0.40

*0

3.504

*3.37

-7.510

*-9.50

SF (%)

-0.654

*-4.56

-0.743

*-8.02
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RET (%)

0.174

0.88

2.340

*11.14

NTEN (%)

-0.151

*-3.66

0.008

0.24

TEN (%)

-0.467

*-3.24

-0.273

*-2.34

TIME

0.000

0.02

0.021

0.66

Φ

0.081

*4.98

0.089

*7.70

(

0.924

*42.00

0.768

*10.23

LL

136.131

18.332

LL Ratio

*110.479

*80.110

568

308

N

2

Note: LL is log likelihood.“*” denotes significance at ≥ 5%.

For the cost estimates, all the coefficients carry the expected signs. In
comparing the two sectors, the three output coefficients, which also serve as
cost elasticities, are smaller for public compared to private universities. That is
true despite the fact that the mean output for the public sector undergraduate
education is more than twice that of private universities. On the other hand,
given that both public and private institutions tend to produce the same
graduate education on average, the private sector graduate education cost
elasticity is eighty percent greater. That can be considered to be somewhat
offset by the faculty salary coefficient in the private sector that is half of that
which enters public sector costs. That private sector cost advantage exists
despite its higher average faculty salary. The difference could potentially be
due to some underlying productivity differences either in research or teaching
that escapes measurement with the aggregated institutional data at hand. A
similar problem might exist with respect to the capital measure that carries
half the cost effect in the private compared to public sector. Not surprisingly,
medical school education is more costly than not for both types of universities,
but more so for private institutions: again there is not a quality control or even
a medical school output measure that was available. The time trend variable
indicates that the rate of cost increases in the public sector are statistically
significant and on the order of approaching three percent per year. In contrast,
private universities appear to have contained annual cost increases.
Proceeding to an examination of the inefficiency results, Table 2 reveals
that the environmental variables enter with different degrees of statistical
significance in the two sectors. In the data section of the paper, we were not
willing to venture very far with regard to hypothesized effects of any individual
20
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factors. Rather, it was decided to await the empirical results. As can be noted,
with the exception of non-tenured faculty employment, all the environmental
factors carry the same public and private sector sign effects on inefficiency.
However, the inefficiency increasing effect of better student retention weighs
in as statistically insignificant in affecting public universities. But it carries the
largest single inefficiency increasing effect for private universities. If retention
is acting as a suitable measure of student academic preparedness, then it
is possible that the higher average rates already achieved through private
relative to public university admissions is at a level of efficiency diseconomies.
Therefore, further attempts at retention improvement produces inefficiency.
As for the public sector, the positive effect of inefficiency is also present but
its insignificance is unexpected. From the negative and significant effect of
student to faculty ratio, it is apparent that running small class sizes is cost
inefficient. However, the missing link here might reside with the absence of
student cohort and degree completion data as it correlates with student to
faculty ratios. More refined data along those lines might produce different
results.
Turning to the potential for inefficiency effects arising from faculty
employment characteristics, it would not be surprising to find cost efficiency
gains in the trend of administrative decisions to substitute non-tenure track for
tenure track faculty employment. However, the negative sign and significance
of non-tenure track employment holds only in the public university sector.
Also, its effect is relatively weak in efficiency improvement when, for example,
compared to the student to faculty ratio effect. For the private sector, nontenured faculty employment has the opposing inefficiency increasing effect,
albeit it is statistically insignificant. Advocates of the advantages to be derived
from the tenure system can be pleased with the empirical result that in both
public and private universities, increases in the proportion of faculty that are
tenured lead to improvement is university operating cost efficiencies. The
larger size of the coefficient in the public compared to the private sector,
suggests that additions to the tenured faculty ranks has a slightly more powerful
efficiency increasing effect among public universities.
The linear effect of time on cost inefficiency is insignificant in both
public and private university sectors. However, given its small to nearly nonexistent marginal effect, a re-specification and estimation of the model with
the time trend omitted had inconsequential effects on the parameter estimates
obtained for the inefficiency components. But that does not contradict the
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appeal of the time varying inefficiencies pertaining to the model structure and
the need to provide an examination of those inefficiencies by sector.
Table 3 provides such a summary for university inefficiency scores over
time. The overall mean inefficiency for 2005-09 is significantly (at the 5% level)
greater for private universities (1.537 or 53.7%) compared to public universities
(1.343 or 34.3%). However, the median inefficiencies lie below the means
and are not significantly different between the two sectors: 1.260 vs. 1.293,
public and private, respectively. The lowest achieved university inefficiency
is obtained within the private sector, but the maximum is also lodged there.
Examining the inefficiencies over time, it can be noted that public universities
managed a slight efficiency improvement, i.e., a reduction in inefficiency, in
the 2006-07 academic year and again in 2008-09. That occurred with regard to
all the descriptive measures. The private university sector is harder pressed to
claim any efficiency improvements. Aside from a reduction in the maximum
incurred inefficiency from 2005-06 to 2006-07, the results indicate that private
universities suffered consecutive inefficiency increases over the four academic
years.
Table 3: Dynamics of Inefficiency Estimates
Public

2005-06

2006-07

2007-08

2008-09

2005-09

Mean

1.350

1.327

1.361

1.338

1.343

Median
Minimum

1.249

1.237

1.277

1.263

1.260

1.032

1.031

1.035

1.031

1.031

Maximum

2.893

2.267

2.798

2.437

2.893

S.D.

0.307

0.278

0.301

0.278

0.290

Private

2005-06

2006-07

2007-08

2008-09

2005-09

Mean

1.496

1.524

1.556

1.574

1.537

Median

1.282

1.286

1.314

1.327

1.293

Minimum

1.029

1.035

1.039

1.040

1.029

Maximum

3.572

3.480

3.540

3.601

3.601

S.D.

0.564

0.555

0.596

0.604

0.574

For comparative purposes, Stevens’ (2005) inefficiency scores for the
English and Welsh universities vary between 1.007 and 2.011. For the American
research universities presented here, the inefficiency ranges exceed those levels
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for both public (1.031-2.893) and private (1.029-3.601) universities. However, in
addition to the possible effects due to inter-country structural differences, the
two estimates are based on a decade of difference in data along with differences
in included variables and model specifications. As earlier suggested, intercountry comparative studies should be an agenda item for future investigations,
but will require much upfront effort in attempting to refine and gather parallel
institutional data sets for cost and inefficiency measures.
On a different level, there is interest in examining the inefficiency
results for individual universities. For convenience these are presented in the
Appendix Table 1. Universities are listed in rank order according to their average
inefficiency. These range from 1.044 to 2.294 in the public sector and from 1.034
to 3.553 in the private sector. In the private sector, it is but one university that
has an estimated efficiency (1.034) below the minimum of the public sector
(1.044). At the other end of distribution there are only ten of the seventy-seven
private universities that exceed the maximum public sector inefficiency (2.294);
that begins with the 68th ranked Harvard. As a distributional summary, Figure
1 presents the kernel densities for the mean inefficiencies. As indicated, the
few private universities that have large inefficiency estimates have a substantial
influence on the distributional properties. However, the difference in the
medians remains statistically insignificant.
2

Public: Mean = 1.344, Median = 1.252, SD = 0.281
Private: Mean = 1.538, Median = 1.322, SD = 0.576

1.5

1

0.5

0

1

1.5

2

2.5

3

Figure 1: Kernel Densities of Mean Inefficiencies
In a final observation, it is interesting that within the private sector,
the Ivy League institutions, so named for their academic excellence and
selective admissions, are disproportionately represented among the more
cost inefficient universities. Of the prestigious eight Ivies identified by an
23
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asterisk in the Appendix Table 1, seven are ranked in the bottom third of the
inefficiency rankings. The public ivy universities, as named by Greene and
Greene (2001), are also identified by an asterisk. Unlike the private ivies, these
public universities tend to be distributed throughout the inefficiency rankings.
These observations are just that. The results are a product of the inefficiency
model and beyond that there may not be anything to disentangle. For sure, one
would not wish to venture to any notion that deliberately creating university
operating inefficiencies will beget academic prestige. And for informational
purposes, but statistically taboo, a re-estimation of the model with the private
ivies omitted resulted in an insignificant drop in the mean inefficiency from
1.513 to 1.486.

Conclusions
This paper uses stochastic frontier analysis to provide estimates of
operating cost inefficiencies for public and private non-profit research and
doctoral universities in the United States. The estimates are based on panel
data observations for the four academic years 2005-09. The results show
that both public and private universities operate at some cost inefficiency.
However, the separate sector results indicate that the mean private university
cost inefficiencies (1.537) are approximately fourteen percent above that of
their public (1.343) counterparts. But there is less than a three percent and
statistically insignificant differential in the median inefficiencies; 1.293 vs.
1.260, private vs. public, respectively. When examined over time, public
university inefficiencies have slightly declined over the four year period while
private universities experienced increased inefficiency.
The paper also presents inefficiency rankings based on individual
university scores. That exercise revealed that ten of the seventy seven private
institutions exceeded the maximum public university inefficiency. It also
resulted in eight private ivy league universities populating the bottom third
of the inefficiency rankings. The rankings and overall inefficiency estimates,
however, are subject to the usual caveats. Those caveats are no different than
the ones applicable to the many higher education scale and scope studies and
admitted to therein. They also apply to the education based stochastic frontier
studies. Here and elsewhere, data availability has made it necessary to rely
on enrollment based measures of university educational outputs. Research
has been loosely proxied by grant revenue success. In the present paper,
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some additional proxies were introduced into the inefficiency model in an
attempt to control for institutional and student academic quality. A faculty
tenure factor, also included, generated the subsequent finding that tenure
improves university operating efficiencies. Yet, all the findings are subject to
accepting the quality of the data as reasonably accurate measures of university
production, costs, and institutional characteristics. Refinements in the quality
and quantity of data along with additional future years of observations could
prove productive in testing the sensitivity of the current findings to other
results.
Appendix Table 1: University Mean Cost Inefficiency Score Rankings
Rank

Score

Public

Rank

Score

Private

1

1.043

U Nevada

1

1.034

U Bridgeport

2

1.045

Florida Intl U

2

1.065

Marquette U

3

1.049

Virginia Poly

3

1.066

Loyola U Chicago

4

1.049

Colorado St U

4

1.076

U Dayton

5

1.053

U South Dakota

5

1.077

Drexel U

6

1.058

U N Colorado

6

1.078

Clarkson U

7

1.058

U LA Lafayette

7

1.080

Adelphi U

8

1.059

U AL Huntsville

8

1.084

St. John's U-NY

9

1.060

U North Texas

9

1.084

Northeastern U

10

1.065

Florida St U

10

1.089

Pace U-NY

11

1.066

U Central Florida

11

1.090

Nova Southeastern

12

1.077

U South Florida

12

1.095

Brigham Young U

13

1.077

Wright St U

13

1.097

U Hartford

14

1.083

Ohio U

14

1.100

U San Francisco

15

1.089

U Wisconsin

15

1.101

U La Verne

16

1.089

U Texas Dallas

16

1.107

DePaul U

17

1.093

U Georgia*

17

1.110

Hofstra U

18

1.093

U Colorado*

18

1.110

Polytech U

19

1.093

U Florida*

19

1.115

Baylor U

20

1.093

SUNY Albany

20

1.129

Boston U

21

1.096

Portland St U

21

1.143

George Wash U

22

1.098

U North Dakota

22

1.145

U St Thomas

23

1.107

U Mississippi

23

1.161

U Pacific
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24

1.110

Florida Atlantic U

24

1.196

Rensselaer Poly

25

1.110

U Illinois Urbana*

25

1.197

Syracuse U

26

1.115

Auburn U

26

1.203

Clark U

27

1.122

SUNY Binghamton*

27

1.207

Clark U America

28

1.122

Wayne St U

28

1.211

Fordham U

29

1.124

Oakland U

29

1.233

Lehigh U

30

1.124

George Mason U

30

1.237

Tulane U

31

1.124

Kent St U

31

1.237

Seton Hall U

32

1.125

U TX Arlington

32

1.239

National-Louis U

33

1.125

U MD-Baltimore

33

1.240

TX Christian U

34

1.128

U New Orleans

34

1.246

Widener U

35

1.136

Louisiana St U

35

1.268

Stevens Inst Tech

36

1.144

U Arizona*

36

1.268

Duquesne U

37

1.147

Georgia St U

37

1.286

Biola U

38

1.149

U Missouri

38

1.292

Boston College

39

1.149

U Montana

39

1.322

Illinois Inst Tech

40

1.151

New Jersey Inst

40

1.326

Saint Louis U

41

1.152

VA Comonwealth

41

1.326

U San Diego

42

1.159

Texas Tech U

42

1.330

Cornell U*

43

1.163

Kansas St U

43

1.332

Breis U

44

1.164

Louisiana Tech U

44

1.349

New School

45

1.170

West Virginia U

45

1.349

U Denver

46

1.177

Cleveland St U

46

1.367

American U

47

1.181

U Massachusetts

47

1.368

Georgetown U

48

1.182

Iowa St U

48

1.369

Worcester Poly

49

1.183

U TX El Paso

49

1.383

U Southern Calif

50

1.184

Wichita St U

50

1.383

U Tulsa

51

1.186

Old Dominion U

51

1.400

Tufts U

52

1.189

Arizona St U

52

1.421

S Methodist

53

1.196

S Dakota St U

53

1.507

New York U

54

1.196

U Maryland*

54

1.522

Case Western

55

1.201

U MO St Louis

55

1.546

Brown U*

56

1.202

Oklahoma St U-

56

1.665

Carnegie Mellon

58

1.217

SUNY Buffalo

58

1.728

U Miami
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59

1.225

William Mary*

59

1.743

U Notre Dame

60

1.225

U Mass-Amherst

60

1.747

Dartmouth*

61

1.227

Indiana St U

61

1.782

Pepperdine U

62

1.228

U AR Little Rock

62

1.832

Rice U

63

1.232

U Nevada-Reno

63

2.058

Wash U St Louis

64

1.233

Oregon St U

64

2.206

Wake Forest U

65

1.234

Washington St U

65

2.237

U Pennsylvania*

66

1.235

U Houston

66

2.293

Princeton U*

67

1.241

U Southern Miss

67

2.302

Stanford U

68

1.242

U Hawaii Manoa

68

2.329

Harvard U*

69

1.249

W Michigan U

69

2.442

Emory U

70

1.250

Purdue U

70

2.553

Columbia U*

71

1.251

U Wisconsin*

71

2.658

Johns Hopkins

72

1.253

Georgia Inst Tech

72

2.662

U Rochester

73

1.253

U Oregon

73

2.666

Yale U*

74

1.264

U Louisville

74

2.899

U Chicago

75

1.270

Central Michigan

75

2.969

Duke U

76

1.275

Montana St U

76

2.969

Vanderbilt U

77

1.277

TX Woman's U

77

3.548

Mass Inst Tech

78

1.277

N Arizona U

79

1.286

U Texas Austin*

80

1.288

U Alabama

81

1.290

U South Carolina

112

1.527

Public (continued)
Clemson U

82

1.291

N Illinois U

113

1.534

Southern Illinois U

83

1.298

Michigan St*

114

1.534

E Tennessee St U

84

1.300

U Idaho

115

1.536

U Connecticut*

85

1.300

N Dakota St U

116

1.540

TX AM-Commerce

86

1.302

Indiana U*

117

1.543

U Rhode Island

87

1.303

Utah St U

118

1.565

Bowling Green St

88

1.310

U Cincinnati

119

1.580

U Washington*

89

1.314

Indiana U Penn

120

1.588

U NC Greensboro

90

1.315

Mid Tennessee

121

1.596

U New Mexico

91

1.319

U Akron

122

1.632

U Nebraska

92

1.328

U Wyoming

123

1.642

U South Alabama
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93

1.344

Texas A & M U

124

1.669

U Alaska

94

1.345

New Mexico St U

125

1.670

Indiana-Purdue U

95

1.348

U Oklahoma

126

1.684

U Toledo

96

1.353

TX AM Kingsville

127

1.697

U Maine

97

1.354

Idaho St U

128

1.710

Ball St U

98

1.371

U Arkansas

129

1.715

U Iowa*

99

1.402

U Memphis

130

1.799

E Carolina U

100

1.417

SUNY Env Sci

131

1.800

Ohio St U*

101

1.418

Illinois St U

132

1.820

U Virginia*

102

1.432

N Carolina St U

133

1.883

U Kentucky

103

1.443

U Kansas

134

1.888

U MO-Columbia

104

1.444

U New Hampshire

135

1.957

Stony Brook U

105

1.479

U MO-Kansas City

136

2.033

U North Carolina*

106

1.479

San Diego St U

137

2.053

NM Inst Tech

107

1.501

Michigan Tech U

138

2.058

U Utah

108

1.502

U Tennessee

139

2.115

U IL Chicago

109

1.521

Rutgers U*

140

2.265

U Vermont

110

1.523

U Minnesota*

141

2.318

U AL Birmingham

111

1.524

Miami U-Oxford*

142

2.318

U Michigan*
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This article aims to demonstrate the confirmation or the refutation of the
hypothesis that there is a connection between fiscal policy and economic
development. The study begins with an overview of the main theoretical
contributions. A few indicators that give the measure of the economic
development are analysed for the sample of the Central and South Eastern
European countries, members of the EU. The empirical analysis seeks to
establish the relevance of the main determinants of the economic development
(GDP per capita) and the three levers of the fiscal policy (fiscal pressure, the
share of public expenditure in GDP and budgetary balance in the share of GDP),
for each country, of the sample of the 12 countries of Central and South Eastern
Europe, the new members of the European Union, during 2001-2010.
Keywords: economic development; economic growth; fiscal policy; panel data;
EU.
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Introduction
The economic growth is a complex process that aims the economic
system as a whole and its dynamics. Through its content, it means a positive
ascending evolution, of the national economy, without excluding the
conjectural fluctuations and even some certain temporary regressions. Even
terms like “zero economic growth” and “negative economic growth” are used.
The results of the economic growth can be measured through synthetic
indicators as gross domestic product (GDP), gross national product (BNB),
national income, both total and per inhabitant (VN)1.
The types of economic growth are:
• The extensive type, corresponding to quantitative sides of the direct
factors which contribute to GDP forming;
• The intensive type, corresponding to qualitative sides. It is specific,
especially to advanced economies. The two aspects are not exclusive, alternating
in the economic development of a country.
In conclusion, the characteristics of the process of economic growth
can be:
1. conducted on the basis of an ample process of formation of a new
technical way of specific to corporations;
2. a type of mainly intensive growth is taking shape;
3. is related to the quality of life.
The economic development simultaneously captures quantitative,
qualitative and structural aspects of the economic evolution, in conjunction
with demographic development and general issue of the human, and with the
evolution of the ecological balance. The basic idea that defines the economic
development is that of change, of transformation of structures in economy, of
economic system behaviour, of the relationship between the human activities
and the environment.
The concept of economic development is multidimensional.
Firstly, the economic development implies the economic growth
itself, there is no economic development process, without an increase of the
macroeconomic results on long term.
Secondly, economic development has an ample historical connotation;
it captures the process of the economy transition of a given human society, from
an inferior form of evolution to another superior one, including numerous
1 In our study the synthetic indicator, which quantifies the economic growth is GDP per capita
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temporary zigzags caused by different historical situations.
Thirdly, the economic development can be defined in a narrower
sense, as the development of production factors, namely the development of
the main components of the economy within the framework of a nationalstate space.
Fourthly, the concept of economic development concerns, especially
at present, in particular the progress made in the relations between operators
and their economic environment, the structures not only technical, but also
social and psychosocial of the production and the national environment.
In conclusion, any economic development supposes also an economic
growth, but not any economic growth represents an economic development.
In this context, of a given economic growth, we are trying to capture the
economic development influenced by the fiscal policy levers (fiscal pressure,
the share of public expenditure in GDP and the budgetary balance in GDP).
Fiscal policy ranks as a sphere of coverage within the budgetary policy,
which falls it self within the scope of the financial policy and further into the
economic policy.
The fiscal policy, as part of the economic policy of the State includes
the set of methods, techniques, principles relating to operations, relations,
institutions and rules specific for determining and levying the taxes, the fees
and the contributions, materializing the state options, at a given time in this
area.
The fiscal policy, like all economic policy, is characterized by
dynamism, because the economic-social life also is in a continuous change and
diversification.
In any context, it should be borne in mind at all times an important
aspect; the fiscal policy is only one of the financial policy components, namely,
the economic one. Therefore, the fiscal policy cannot solve alone the problems
of the errors in an economy compassed by the crisis and it is unable to maintain
the process of macroeconomic stabilisation, under the terms of a growing
unemployment and a high rate of inflation.
In the analysis of the fiscal policy impact upon the economic growth,
we must not ignore the short-term effects – the fiscal policy is an instrument
through which short-term fluctuations are alleviated, the budgetary taxes and
expenses being used as levers in changing the aggregate demand in order to
move the economy to the potential level of GDP. “The fiscal and budgetary
policy is more a political priority than an economic one”, conclusion that was
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reached as a result of the econometric analyses carried out during 1997-2003
for Romania, Bulgaria, Lithuania, Latvia, Estonia, Poland, Hungary, the Czech
Republic, Slovakia and Slovenia (Fabrizio & Mody, 2006).
The objective of this study is to analyse the determinants of the
economic development starting with a theoretical approach, continuing with
a descriptive one and finishing with an empirical one. The countries concerned
are the EU member countries, observed during 2001-2010. The study captures
also the implications, in terms of public policies, in the current context of the
world economic crisis.
The article is structured as follows: section 2 constitutes a review of
the main contributions at theoretical level brought over time, with reference
to the models of economic growth; section 3 is a descriptive analysis of the
main determinants of the economic growth; an empirical approach to these
problems is presented in section 4; and section 5 concludes.

Theoretical Fundaments and Hypotheses
The hypothesis tested was as follows: the existence of a connexion
between the fiscal policy and the economic development. The development of
Solow’s neoclassical model of growth has allowed the study of the dynamic
impact that taxation has on growth. In the same context, Diamond introduces
in the model the intergenerational factor and he highlights the growth effect
generated by the fiscal policy. As in the neoclassical model to achieve the status
of stationary state is determined by external factors (the population dynamics
and the technological progress), the fiscal policy can only influence the rate of
growth during the period of transition towards it. Because of that, it may be
considered that the differences in the fiscal system, from the deficit or from
the budgetary policy can be considered as important factors for the level of
production, but less for long-term growth rates (Diamond, 1956).
The models of endogen growth tend to transform the temporary
effects of the fiscal policy in permanent effects of growth (Romer, 1986). Most
of the growth models consider taxes on investment and on income as having
a negative effect on economic growth. These taxes affect the rate of growth,
directly, by reducing the net profit earned. But not all taxes affect the growth.
In the models in which the employment offer is considered to be exogenous,
the rate of growth is immune to the level of taxes on consumption. These
taxes do not distort the relative price of consumption in the current period in
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relationship with the future, leaving unchanged the desire of accumulation of
capital.
In conclusion, in what concerns the fiscal system, the elaborated
economic patterns highlighted the fact that, thanks to the dues and taxes
characteristics to distort the economic activity of private agents, an increase of
their level limits the economic growth.
The effect of a growth in the governmental consumption can be
considered to be null under the circumstances where we consider this
component of the public expenses not modifying the productivity of the private
area. On the contrary, Aschauer and Barro consider that public investments
have a positive impact on the private area and implicitly on the growth rate
(Aschauer & Barro, 1990).
The effects of the governmental shortage are much more complex. In
the intergenerational patterns, governmental shortage leads to a decrease of
the saving rate and the growth rate (Alogoskoufis & Rodrick, 1991). In patterns
with unlimited horizon, the shortage depends on the variables that must be
adjusted in the future for clearing (Chamley, 1986). If a raised shortage in
present time will be equalised in the future with a more increased level of taxes
and dues, the growth rate will diminish.
The fiscal policies may exert important macroeconomic effects,
especially short term, the use of different instruments leading to differenced
results (Skinner, 1992). Thus, a change in the budgetary expenses determine
a raise of the public economic sector, while a decrease of the tax rate will
make the permanent available income raise, leading to the increase of the
consumption expenses, implicitly, to the development of the private economic
sector. The choice between the two instruments will be made according to
the social benefits expected to be obtained from a larger consumption of
from more products in services that are oriented to the public area. Another
element that may be taken into consideration is the clients’ choice to increase
consumption expenses or saving, after the income increase due to fiscal system
rate reduction. If they choose the second option, the immediate effect over
the production is little perceptible, expecting to be expressed on long term by
transforming savings in investments. This differentiation does not appear in
case of the budgetary expenses modification, the effect being immediately felt
in the aggregated request, namely in the production level. The differentiation
between the two instruments of the fiscal policy is disclosed also by the changes
character. Thus, a permanent change in the fiscal system rate leads to a much
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stronger effect as in case of a temporary change that could be compensated by
the economy’s fluctuations. Concerning the budgetary expenses modifications,
their temporary character has a much stronger impact.

Empirical model, dates and methodology
Through empirical analysis, we intend to identify the relevant
determiners of the economic development, weighed through the gross
domestic product per capita, estimated on the parity of the buying powers.
For their selection we have in view our intuitions and theoretical
fundaments and we consider as being relevant factors: (i) the fiscal system
level from other countries and (ii) the weight of public expenses in GDP and
(iii) the weight of budgetary balance in GDP.
(i) Concerning the fiscal system, the elaborated economic patterns
highlighted the fact that, due to the taxes and dues characteristics to distort
the economic activity of private agents, a raise of their level limits the economic
growth, while a decrease of their level is able to stimulate economic growth.
(ii) A change in the budgetary expenses determines a raise of the public
sector weight in economy, while a decrease of the tax rate will increase the
available income, leading towards a consumption expenses growth, implicitly
to the development of the economic private sector.
(iii) The effects of the governmental shortage are much more complex.
In the intergenerational patterns, the governmental shortage leads to a decrease
of the saving rate and of the growth rate.
Our empirical study is based on a panel from 12 countries (Bulgaria
– BG, Cyprus- CY, Czech Republic – CZ, Estonia – EE, Hungary – HU, Latvia
- LV, Lithuania – LT, Malta – MT, Poland – PL, Romania – RO, Slovenia – SI,
Slovakia – SK) selected as being members of the EU and analysed between
2001-2010.
The empirical specification takes the following shape:

Yit = α + Xitβit +δi + γt + εit
where:
Yit – dependent variable;
Xit – independent variables’ vector;
α – coefficient of free term;
β – coefficient of independent variable;
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δ – effect parameter specific to „sections”;
γ – effect parameter (fixed or random) specific to time periods;
εit – random variables;
i - number of „sections” after which the regression is made;
t - period of time.

Results and Discussions
Descriptive Analysis
The role of taxes as fiscal policy elements manifests financially,
economically and socially and its real mode of manifestation differentiate from
an economic development step to another (Bebeşelea, 2010). In most of the
countries in the world, the most important role of the taxes manifests financially
because they represent the main means of obtaining the financial resources
necessary to cover public expenses. Economically, taxes’ role consists in the
fact that, they are used as economical politic instruments, through which some
activities, areas (regions), consumption of some merchandise and/or services,
commercial relations with the foreign countries, generally, can be stimulated
or limited. Socially, taxes role is materialized in the fact that, through them,
the country performances for the redistribution of an important part from the
gross domestic product between social groups and individuals. The great effect
of the taxes role is socially represented by the fiscal pressure growth.
Fiscal pressure means how overwhelming the taxes are, or, in other
words, how big the fiscal burden over the taxpayers’ shoulders is.2 Fiscal
pressure is measured through the fiscal system rate. The term of fiscal pressure
rate or fiscal system rate is closely connected to mandatory samples and equal
to the rate between the taxes system and social dues really taken by the state
and GDP. From here, this indicator has double meaning:
• Widely speaking, the fiscal degree (or fiscal system rate)
macroeconomically may be expressed as a rate between budget collections as
taxes and social dues, on one side, and GDP, on the other side;
• Narrowly speaking, fiscal degree is reflected through the percentage
rate between budget collections as taxes (fiscal income), on one side, and GDP,
on the other side.
This indicator allows the achievement of a comparison between states,
2 The increase of tax burden is a source of conflict and does not generate a general motivation for work,
thereby encouraging work on the black market and fraud.
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because the weight of those taxes and social dues is not indifferent in financing
the social security assured by the public power.
Thus, in developed countries, the state takes over, at its will, through taxes a
larger part form the gross domestic product, than in developing countries.
To mention is, thus, the fact that there are differences, sometimes pretty
important, and between developed countries, as between developing countries
as well.
Comparative evolutions of fiscal pressure in central and south east
countries, new members of the EU are presented as:

Figure 1: Tax burden ratio (excluding SSC) in central and south east countries
new members of the UE
Source: elaborated by authors, in Eurostat database (online data codes: gov_a_tax_ag)

As we mentioned, above, fiscal pressure, calculated based on the
budgetary income, leads to the following conclusions. The lowest values are
specific to the less developed countries, while to more developed countries
we associate a higher fiscal pressure. It is normal to be this way because where
there is a high level of life, there also is a contributive capacity, therefore the
possibility to attract significant resources to the budget.
Taking these differences concerning the fiscal level in one country or
another, into consideration, it is normal the importance given the identification
of factors that express this fact.
In specialty literature we find opinions according to which the fiscal
rate level from a certain country is influenced, both by factors extern to the
taxes system and by its internal factors.
From external factors category, we firstly exemplify the development
degree of a country, highlighted through the gross product per inhabitant.
Thus, in developed countries, the income and the wealth of individuals are
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more consistent, their contributive capacity is higher and the state can decide
high taxes, without the fiscal burden become unbearable.
GDP evolution per individual in central and south east countries, new
members of the EU, is presented as:
120
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Figure 2: GDP per capita (%) in central and south east countries new
members of the UE
Source: elaborated by the author based on the Eurostat database (online data codes:
nama_gdp_c, nama_gdp_k , tec00001 or tsieb020)

As noticed from the GDP per capita evolution, an active performance,
until 2007 was registered by Estonia, Latvia, Lithuania, Slovenia and Slovakia.
After crucial year 2008, also the perspectives for the future two years
are less thrilling, although there are signs of economies revival. Prognosis
elaborated indicate the fact that in the next few years, ECSE countries will
develop pretty unequal, with a high diversity and will not reach the growth level
before the crisis. The ECSE countries evolution can be separated in 3 groups 1)
Poland –with the solidest economy in the area; 2) 4 countries that achieved a
modest growth during 2010 – Czech republic, Slovenia, Romania and Slovakia;
3) 5 countries whose economies decreased during 2010 – Hungary, Bulgaria,
Lithuania and Latvia.
Priorities established by the public authorities regarding the
destination of financial resources concentrated for the state, represent another
external factor of influence of the fiscal pressure.
Thus, in countries with high life level of people, in which the state
spends more for the social security, education, health, fiscal system rate is
higher. The state is involved in the social and economic life, and the degree of
taxes reversibility is high. This fact is shown in the demand increase and the
new jobs creation.
Other external factors are: property structure, the degree of
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understanding by the taxpayers the budgetary necessities and political
adhesion to the Government’s politics, but also the democracy stage in one
country or another. Also, public credits used for public financing expenses
could appear short term as a decrease factor of fiscal pressure, but in long term
they strengthen it.

Figure 3: Public expenses evolution in GDP in central and south east
countries new members of the UE
Source: elaborated by authors in Eurostat database (online data codes: gov_a_main)

Figure 4: Budgetary balance evolution in GDP in central and south east
countries, new members of the EU
Source: elaborated by authors in Eurostat tsieb 080 and tsieb 090

Among internal factors of taxes system, there is, firstly, progression
taxation quotas ladder, progressive taxes attracting solider income than
proportional ones. Thus, in countries where gains from taxes have a higher
weight in gross domestic product, we also find taxation quotas with a higher
progression. Related to this aspect, we have to underline that countries with a
lower fiscal degree achieve to attract a part form the capitals in countries with
higher fiscal system. In the internal factors category, there is also placed the
taxable subjects’ determination method. Here, important are the deductions
admitted and what are the criteria involved, as well as the fiscal facilities
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importance.

Empirical Results
For the identification of the connection form of the variables, we will
represent graphically the cloud of dots:

The analysis of the method in which the dots are disposed on the
graph surface, allows the study of the following aspects, related to:
1. connection existence: whereas dots are not spread, but grouped,
placed on a line, fact which reflects that variables do not modify simultaneously
after a rule, we can assert that between Y (dependent variable) and X
(independent variable) there is a connection in the pattern;
2. connection sense: because most of dots are placed on a descendent
line, the connection is inverse proportional, which means that a growth of the
gross domestic product determines the decrease of fiscal pressure, the weight
of budgetary expenses in gdp and budgetary shortage weight in gdp;
3. connection form: the form of the part where the dots are placed
suggests the connection form between the variables. In our case the part is
linear (looks like a line), fact that suggests a linear connection, Y = aX + b + ε;
4. connection intensity: the lateral where the dots are is inverse
proportional with the connection intensity – a wide side indicates a connection
of low intensity, a narrow side –a strong, tight one. In our case, the relatively
narrow side suggests the existence of a medium intensity to strong connection
in the values pattern.
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The econometric testing of the relation between GDP per
capita and fiscal policies instruments (fiscal pressure,
budgetary expenses weight in gdp and budgetary shortage
weight in gdp)
Correlated Random Effects - Hausman Test		
Equation: REGRESIE			
Test cross-section random effects		
									
Test Summary		
Chi-Sq.
			
Statistic		
Chi-Sq. d.f.
Prob. 			
		
Cross-section random 6.294119 3
0.0981
									
Cross-section random effects test comparisons:
					
Variable		
Fixed		
Random
Var(Diff.)
Prob.
					
TAX_B		
2.040224
2.649749
0.087912
0.0398
GOV_EXP
-0.895759
-1.060103
0.028621
0.3313
GOV_DEF
-0.960684
-1.275455
0.054611		
0.1780
					
Cross-section random effects test equation:		
Dependent Variable: PIB			
Method: Panel Least Squares			
Date: 03/28/12 Time: 14:21			
Sample: 2001 2010			
Periods included: 10			
Cross-sections included: 12			
Total panel (balanced) observations: 120		
					
Variable		
Coefficient
Std. Error
t-Statistic
Prob.
					
C		
34.69382
19.44086
1.784582 0.0772
TAX_B		
2.040224
1.065780
1.914301 0.0583
GOV_EXP
-0.895759
0.885372
-1.011732		
0.3140
GOV_DEF
-0.960684
1.045979
-0.918454
0.3605
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Effects Specification			
					
Cross-section fixed (dummy variables)		
					
R-squared		
0.883116
Mean dependent var
Adjusted R-squared
0.867531
S.D. dependent var
S.E. of regression
8.357357
Akaike info criterio
Sum squared resid
7333.768
Schwarz criterion
Log likelihood -417.0378
Hannan-Quinn criter.
F-statistic
56.66591
Durbin-Watson stat
Prob(F-statistic) 0.000000				
					

67.70167
22.96210
7.200630
7.549066
7.342132
0.253968

Source: Eviews

Conclusions
To evaluate the results obtained thanks to the linear pattern of
multiple regression, it is necessary to establish, from the very beginning, if this
can be considered to be correct, and the results that this offers, can be used in
real macroeconomical analysis.
As it can be noticed, the probability that this pattern be a correct one
is extremely high – approximately 88.3%, this conclusion being able to be
formulated on the values determined with the help of Eviews program for R
tests – squared (0,883116) and Adjusted R – squared (0,9989). Determination
coefficient R has an extremely high value, fact which matches the validity of
the pattern used. Additionally, specific to “pool” type regressions, DurbinWatson test indicates certain existent autocorrelations in residual variables,
fact which doesn’t validate though the global quality of the pattern.
Also, the validity of this regression pattern is confirmed by the F tests
values –statistically (18023.91 – value a lot superior to the tables’ level which can
be considered a marker point in the validity analysis of econometric patterns),
as wqwell as the null risk degree (reflected through Prob F value – statistic).
Based on the elements mentioned above, we can consider the regression
pattern that describes the correlation between the gross domestic product
value and fiscal politics variables, as being correct, which reflects the real level
of the economic development.
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This regression pattern allows us to establish a series of aspects
regarding the existent relation between variables used. To remark is the fact
that between the gross domestic product value and fiscal politics instruments,
between 2011 -2010 there is a significant relationship. Thus, we can mention the
fact that the results obtained emphasize the following:
1. between gross domestic product evolution and fiscal pressure
evolution, there is an inverse relationship, in the sense that a decrease of the
fiscal system level determines in time a growth of the gross domestic product
per capita level;
2. between the gross domestic product evolution and public expenses
evolution and public expenses evolution there is an inverse relation in the sense
that a public expenses decrease determines in time a growth of gross domestic
product per capita level. This situation is a paradox, but it can be explained
through the fact that the governmental authorities in these countries, most of
which were ex-communist, diminished governmental intervention in economy
to offer a higher degree of markets democracy;
3. Between gross domestic product evolution and budgetary balance
evolution, there is an inverse relation, in the sense that a decrease of the
budgetary shortage determines in time a growth of the gross domestic product
per capita level.
In conclusion, we appreciate that the economic development process
can be influenced through fiscal policies measures taken by the governmental
authorities. Thus, effects of such measures are diverse and different from a
particular case to another, which triggers the lack of a universal valid solution
for governmental authorities that wish to stimulate economic development. In
consequence, the success of using fiscal politics instruments by the authorities
for training and intensification of economic development depends decisively
on their capacity to appreciate current economic situation, to choose the right
intervention instrument and to correctly anticipate the effects produced by its
use in the economy.
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Northern Cameroon is a vast geographical region made up of a population
with diverse customs, religion and migration process. The entire population is
made up of paleo-nigritics, neo-Sudanese and pastoral nomads who practice
activities such as agriculture, livestock and fisheries. This ethnic heterogeneity,
complex historical events and cultural diversity has made the customary system
of land tenure to vary both in their ancient aspects as well as contemporary
manifestations. Therefore, based on verbal assertion and written data, this
article examines the methods of land access as well as the traditional and modern
land tenure system. For the population of Northern Cameroon and elsewhere,
land represents a natural resource of prime importance. Access to land and
its control constitutes a major economic challenge and it is equally a source of
diverse conflicts. The system of land ownership has been influenced by external
unforeseen events. From the pre-colonial period to the so called post colonial
period, access to land and land ownership vary between the conservation of a
traditional system which land owners are trying to preserve and the weight of
modernity which has economic implications.
Keywords: access, land tenure, Northern Cameroon, disputes.
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Introduction
Northern Cameroon is divided into three administrative regions
namely: Adamawa, North and Far-North. Just like in every other part of subSaharan Africa, the problem of land tenure is a very sensitive issue in these
regions. The government and traditional authorities give so much attention
to this problem. Land represents without any doubt a home and a source of
livelihood for the population. Besides, it is equally perceived as a major policy
problem; for example the agrarian policy based reform has been a contemporary
issue in several African countries during the last decades. The constant land
disputes that have plagued both rural and urban areas confirm the interest
and role of this resource in the lives of the population. If popular imaginations
perceive land as a divine gift to fully enjoy, the control over land and natural
resources has been the cause of invasive wars in the ancient kingdoms of
Central Sudan.1
Northern Cameroon was not excluded from this conflicting situation.
The conquest of Idriss Alaoma, monarch of the Bornu Empire in the XVI
century and the Fulani invasions were on the basis of environmental problems.
Moreover, the ancient and recent population migration of victims of climate
insecurity especially the Massa, Kotoko, Mousgoum, Toupouri and Moundang
can be further explained by the search of favourable land for activities like
agriculture, livestock and fisheries. It is important to mention the fact that the
population of Northern Cameroon is made up of sedentary inhabitants and
already settled nomads who attach so much importance to land.
Access to land is considered as acquiring portions of land for
exploitation within a geographical area. This is determined by the methods
emanating from the customary laws of the community. Ownership is a right
that every individual possesses in their portion of land. This ownership right
is recognized by the traditional custom. Since independence and with the
creation of a State of Law, land ownership is regulated by legal texts though
the traditional procedure still stands. In this perspective, the system of land
ownership was influenced in the course history by exogenous and endogenous
contingencies. The topic related to access to land and land tenure has attracted
researchers from scientific fields like: ethnology, anthropology, geography,
1 Central Sudan: from the IX to XIX century, this period was characterized by the creation of great
African empires, central Sudan is that geographical area which covered the empires of Bornu, Baguirmi,
Kanem, Wadai and Wandala. The name of the central African sub Region originated from the history
background of Central Sudan.
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sociology, law and history.
Through a multidisciplinary approach, this article attempts to analyze
the methods of access to land and the stakes involved. How can one have access
and become a land owner in Northern Cameroon? What are the factors that
have influenced the system of land ownership? What are the stakes involved
around land? The answers to some of these questions will form the focal
interest of our study. The methodology is formed around two points; primary
data obtained from field surveys and secondary data obtained from books
and internet sources. This data has enabled us to write this corpus which has
contributed to understanding the process of access to land and land tenure in
Northern Cameroon. The work consists in a first part to show how we can have
access to land and secondly the changes and factors that influence the system
of this land ownership. Finally, we seek to examine the stakes involved around
land issues in line with land disputes.
Localization map of the zone under study

Methods of access to land and the ancient land tenure
system
From time immemorial, the search for a favorable environment and
natural land conducive for human activity has influenced the movement of
human beings. Everywhere around the world, we have witnessed movements
geared towards land occupation. In Northern Cameroon, vast pre-colonial
migratory movements started as from the IX century up to the beginning of
the XVIII century. This situation enabled the settlement, stabilization and
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consolidation of different communities on their present settlement sites.
These communities were especially the Massa, Mousgoum Kotoko, Kanouri,
Toupouri, Moundang, Mboum, Mbaya, Fulanis, and Arabs Choa.2 In fact,
this dynamism occurred in a vast and collective process. Consequently, the
settlement of sedentary people and nomads has enabled them to organize
their land in order to undertake primary activities. The exploitation of land
has pushed these people to determine the methods of access to land in relation
to their customs.
For the population of Northern Cameroon, access to land responds
to the simple logic that land is a collective property bestowed on humanity by
God. The space of land occupied by a community belongs to them and they shall
exploit it according to their traditional values. This principle of exploitation
stems from community rules and it translates the common importance of
land. If respected, these rules help to avoid any dispute between the clans that
constitutes an ethnic group. Each clan in the group occupies a specific portion
of land. This portion is therefore divided among the different families. The
land is placed under the authority of the “Chief”. The land Master who is a land
trustee is a title that exists among the different people of Northern Cameroon
who live in lowlands as well as mountainous areas. Like the Massa people of
the Logone valley who carryout agricultural, livestock and fisheries activities,
the land Master is commonly called Boum Nagata. They perform all the
necessary sacrifices to the land so that the people can have a good production3.
Unexploited land is the property of the clan or some families. It is therefore
the duty of the chief of a clan or family to offer to whosoever requests a portion
of land for exploitation. The clearing and long term use confers the ownership
title to the exploiter of the portion of land.
The pre-colonial period was characterized by important human
movements. The population moved from one village and region to another in
search of new land for activities under the primary sector. They were able to
have access to land through an application to the clan chief while respecting
social order. These foreigners known as “aliens” do not have traditional land
rights. However, land can be given to them over time. As a result, they become
land owners because of their population growth. They have been highly
integrated and they control land that is under the authority of the chief in the
2 On the issue of ancient migration in the Lake Chad Basin in general and particularly in Northern
Cameroon, it was examined by advocates in a multidisciplinary perspective like: Lembezat, Podlewski,
Beauvilain, Boutrais etc.
3 Interview held with a Massa patriarch in February 2011.
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area. The most illustrative example is that of the Massa and Toupouri migrants
in the Diamare plain.
Observing the social phenomenon of access to land enables us to
understand the fact that traditional land tenure system of the different socio
cultural groups in Northern Cameroon varies between community ownership
and a free access system. The community ownership system signifies that
the land belongs to a group. The entire ethnic group opposes any attempt of
territorial conquest by another group. It is in this light that we find the local
resistance to Fulani hegemony which was just a conquest of occupation and
control over land through wars with the population living in the Benoue and
Diamare plain as well as the Logone valley just to cite these examples. The
protection of land by a community against enemies illustrates the fact that
land is a heritage to the community. This common trend is a confirmation of a
community ownership system.
Land ownership in a community system is acquired by a good number
of people through the method of clearing. The person who clears a portion of
land in the clan or family land consequently becomes the owner according to
customary laws. Land ownership can also be acquired through inheritance.
Land, especially family plots make up some of the properties we inherit
from generation to generation. The farm lands inherited from generation
to generation represents the private property of the family. Therefore, the
different families have full usage and natural rights on their land. More
plausible explanations further make the notion of private land ownership to be
comprehensible. This is verified both among the people living in mountainous
zones and plains.
With the Hurza community in the Mandara Mountains, each family
possesses a farm on the mountain and on the plain. The farms found on the
mountains are usually an inheritance from the grandparents. Similarly, in the
mountains zones of Mora, the farms continue to belong to the family through
the process of inheritance.4 Comparable examples of customary land system
can equally be observed among the people of the Logone plain especially the
Massa people who have a land inheritance process that moves from father
to son and from one generation to another. This method is equally common
within the Toupouri community. Here it is often said that “the first person to
cut down a tree in a site becomes the land owner and shall then transfer it to
4 Binet J. 1951, The customary land law in Cameroon, extract of the non Christian world n° 18, Paris,
ORSTOM, p. 6.
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the future generation”5 . Along the shores of Lake Chad, the Boudouma people
believe that the first occupant of a portion of land becomes the owner. For the
Mboum people of the Adamawa region, anyone who needs a farm land must
apply to Bellaka, the traditional chief.6 In Northern Cameroon the traditional
rulers in each community play an important role in the process of providing
access to land.
It should be noted that land customs in Northern Cameroon do not
give any importance to a woman. The reason is because the young girl has to
get married in another clan or family. In fact, the farm a woman works on is
owned by her husband. The exclusion of women in land issues has contributed
in relegating them at the second place in communities found in Northern
Cameroon. Thanks to emancipation movements that seek gender equality, the
situation of women as far as land matters are concerned in Northern Cameroon
has witnessed amelioration at the level of access to land. Uninhabited lands
situated kilometers away from villages are considered by popular imaginations
as being a bush. It should be noted that a traditional authority or a control
centre is very far away from the bush. In fact, this led to the settlement of
pioneer groups who created important villages as a result of environmental
phenomenon. They became land owners and imposed their traditional
authority in these different zones. Therefore, a group in its migratory process
for example can settle hundreds of kilometers away from another group.
The settlement process of Fulanis was marked by a profound change
of practices, structures and organization of the ancient population of Northern
Cameroon. As a result, the Fulani thrust and Islamic principles enabled
the establishment of an organization in communities. They are made up of
Lamidats with Lamidos at the helm. The Lamido has spiritual or temporal
powers and he is equally the Master lands. The Lamido has a distinguished
influence on land under his jurisdiction. He judges land cases based on
customary laws. In 1921, a monographic study in the town of Garoua by the
colonial administrators revealed that “land is at the Lamido’s disposal”.7 The
religious, legal, and temporal functions of the Lamido give him supervisory
rights over land. The traditional system of land ownership was influenced by
colonial and modern power through currency exchange.

5 Interview with Wowé Crepin, Maroua, 02 January 2011.
6 Binet J., 1951, p.14.
7 Binet J., 1951, p.13.

50

Access To Land And The System Of Land Ownership In Northern Cameroon

Issue 3
June 2012

Bargaining and client centered approach: new methods of
access to land
African traditions like that of Northern Cameroon where influenced
by history with the presence of Europeans. The customs and traditions where
heavily influenced by western civilizations. Communitarians progressively
paved the way for individualism and the cultural system witnessed the
introduction of new systems. Traditional land tenure system will coexist with
the modern form of land ownership.
The introduction of currency exchange was inherited from colonization
and it has influenced the method of access to land. Land is gradually losing its
sacred value. In fact, it has become alienable and is subjected to individual
appropriation. Access to land has become a bargaining thing with land
owners as well as traditional chiefs and family heads. This new method of land
acquisition has been witnessed throughout the entire Northern regions of
Cameroon. In an environment where financial needs are growing and citizens
would like to upgrade their living standards, land owners sell portions of land
to individuals who are neither from the group nor community. Colonization
and the advent of modern state have brought about the system of individual
land ownership. This system is acquired through purchase and it’s practiced
more in urban centers and sub-urban areas. This system of land ownership can
be obtained with the consent between the land seller and buyer.
In the modern state, land is part of national sovereignty. However, the
state has an almost absolute right over private estates. Access to state land is
under the jurisdiction of administrative or councils authorities. Furthermore,
citizens also benefit from state owned land. In fact, this land is leased to them
through competent administrative structures. For land tenure security, land
owners especially educated people try to protect their property by obtaining
a legal and administrative document known as “land title”. This document
is issued by a competent authority in conformity with texts regulating the
procedure. It equally guarantees and gives full ownership rights to a physical
or moral person on a state owned land. Therefore, the lands secured and
protected by modern laws are not alienable. Only public authority regarding
investment cases for public interest can intervene and they shall compensate
the land owner.
Because of the severe food crisis that hit Northern Cameroon during
the 1970s, the state provided large areas for the cultivation of rice in the Logone
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valley. This was to boost production and ensure food security. In fact, Northern
Cameroon is experiencing drought. The government of Cameroon has entrusted
the management of irrigated rice cultivated areas to the Rice Expansion and
Modernization Company of Yagoua (SEMRY). In the mid 1980s, Cameroon was
faced with economic crisis and consequently, all state owned companies were
affected. With this, the government limited its intervention power through
the provision of agricultural inputs. Given the new circumstances, rice farmers
were obliged to procure their own input despite their low financial income.
The fact that SEMRY did not provide inputs because of its high cost
discouraged some rice farmers. The economic constraints caused rice farmers
in establish areas to develop new methods of access to land. As a result, rice
growing areas were leased out between individuals. Consequently, the farmers
who lacked financial resources for irrigation works leased out their portion
of land to potential applicants following an agreement within a period of two
growing seasons or one year according to the terms of the verbal contract. The
leasing of land has been on a rise during the last decades. Today, rainy or dry
season farmlands are leased out between farmers. In fact, land leasing is a form
of temporary land ownership.
In line with this analysis and within the context of modernity, it remains
obvious that the system of land ownership in Northern Cameroon vary between
the conservation of a traditional system and exogenous influence. Despite
the influence of modernity on customs and traditional rules of jurisdiction,
access to land and land ownership in Northern Cameroon preserves some
values. Land remains sacred; this sacredness is what land owners are trying to
protect. Consequently, the method of access and acquisition of land remains
the clearing of community land, inheritance, gift and much more, buying
and leasing. Population growth and frequent migrations stir local tensions in
North Cameroon.

Conflicting issues around land
Population growth and migrations are factors that explain tension
over land observed in Northern Cameroon. During the last decades, disputes
related to land issues have become more regular and traditional, administrative
and judicial authorities are on a regular basis called up to settle land disputes.
During the post colonial period, the Far North Region became a tank
of high population density. This growth has consequences on land in a context
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where resources are dwindling as a result of environmental contingencies.
This leads to a situation where land becomes an issue of dispute. Analyzing
this problem explains the fact that land tensions have been observed since
the colonial period. The modern period is characterized by the magnitude of
the phenomenon related to the influx of environmental migration as a result
of high population growth. Land disputes are witnessed between individuals,
groups, and communities. They begin in form of a fight and sometimes turn
into a fierce battle between individuals. In the regions around the Southern
Lake Chad, land disputes are related to boundary limits. The limits’ are diverse:
we have farmland and collective public lands.
Tension related to cultivating farmland can be witnessed in the
month of June. In fact, displacing the boundary line leads to violent disputes
between individuals. In countries where we have the Massa for example, the
demarcation of farmlands is done by the lining of wild onion. Dislocating
these wild onions by one or the other neighbour of the farm can lead to fierce
tension between the farm owners respectively or families. Boundary disputes
are also found in the rice growing areas of SEMRY. The severe drought of 19601980 caused a surge in population migration to environmentally favourable
areas. These migrations are directed towards the Diamare and Benoue plains
as well as the banks and island of Lake Chad. The exploitation of cultivating
farmlands explains the fact that land disputes often erupt between indigenous
people and migrants.
Between 2001 and 2002, 38 land disputes were recorded in the Diamare
plain by the modern courts of the area.8 In the Logone and Chari, more than
80 cases of land disputes were equally recorded.9 The chapter of land disputes
combines without any doubt the disputes between farmer and herders. They
found throughout the region of Northern Cameroon and which is one of the
largest pool of pastoral and agricultural production despite low rain fall and
constant drought.
In the 1990s, the Logone and Chari were scenes of deadly disputes
between two major ethnic groups in the region. The Kotoko-Arabes Choa
dispute once had its outcome during the period of democratic opening
followed by important violence in several parts of Cameroon. This conflict
as Hagenbucher Sacripanti analyzes it,10 has its origin in the long walk of
8 Bernard Gonné, Christian Seignobos, 2002, « Land issues in Northern Cameroon
9 Ibid.
10 Hagenbucher Sacripanti, F., 1977, « Arabes suwa in North Cameroon », in Tardits, C., (dir), Contribution
de Contribution of Ethnologic research to the History of Civilisations in Cameroon, Paris, CNRS.
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the history of cohabitation between the Kotoko-Arabes Choa since their
implementation process. In fact, the Kotoko consider themselves as rulers and
land owners of the Logone and Chari; whereas the other people are aliens.
The confrontation that made headlines in every analysis has environmental
foundations.

Conclusions
At the end of this study, it is important to underscore the fact that land
in every community in Northern Cameroon has a sacred value. It is a gift that
God has entrusted to mankind for exploitation. Since then, land has become
a common heritage. The analysis of land issues among the people of Northern
Cameroon shows that there exist methods of access to land and land ownership.
These methods vary from clearing to inheritance and above all through gifts.
During history, methods of access to land have witnessed changes. Since then,
land has become a purchase good for building in sub urban and urban zones,
leasing for farming. Moreover, this population is now familiar with the notion
of private ownership because they have the full right to enjoy their land.
Today, we are witnessing a population growth on land resources. This
pressure is due to population growth in the region of Northern Cameroon.
Population growth on land leads to challenges like disputes over land. Today
land has become a factor of persistent disputes and their resolutions vary
from negotiation process between the different stakeholders and through the
intervention of a third party, customary court and modern court of law.
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In the last years, the world has moved from predominantly industrial society
to information society, governed by a new set of rules, which allows access to
digital technologies, processing, storage and transmission of information.
Organizations include in their decisional process Business Intelligence
components, which help the decision-makers to establish the conditions of
financial equilibrium, to highlight weaknesses and strengths, to make predictions.
Particularly, Unified Modelling Language (UML), as a formal and standardized
language, allows the control of the system’s complexity, shows different but
complementary views of the organization and ensures independence towards
the implementation language and the domain of application.
This article aims to show the way UML diagrams are used as support in a
decisional process for a hotel company. UML diagrams designed help decisionmakers to analysis and discover the causes, to design and simulation of possible
scenarios, to implement and measuring the results.
Keywords: Unified Modelling Language, Business Intelligence components,
decisional process, diagrams, scenarios, model, structure, behavior.
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General considerations
Organizations are components of a global system and have to develop
efficient activities that allow them to become competitive. Their decisional
process involves the data collections and the access instruments (applications,
procedures or functions) to manage them.
In order to substantiate decisions, we efficiently define data collections,
bringing together different data, analyzing and interpreting a large volume of
information, trying to reduce uncertainty, leading to recommendations and
variants in the future actions. Depending of the organization’s particularities
and according to a defined purpose, decision-makers manage data grouped
on topics of analysis, solve problems regarding economic situation, the
conditions of financial equilibrium, highlight weaknesses and strengths, make
predictions.
The access instruments include: reporting applications that access
data using SQL language, application based on OLAP technology and
application based on data-mining technology. All of them provide facilities
to order, summarize or calculate intermediate data, offer tools for simulation
after user-defined scenarios.
Taken advantages from the progress in science computer, the new
business environment integrates into traditional informatics systems the
components of “business intelligence”. The term focuses on the informatics
tools which bring a plus of intelligence in business process. Through them,
an organization extends the way to conduct its business, enables computerassisted management and increases efficiency of application decisions.
Business Intelligence components divides the users in: (1) users of
information who need reports and performance indicators; (2) consumers of
information, those who require analysis of information and dynamic query of
data; (3) analyst and experts who should have free access to any information
and make multidimensional data analysis, analysis in a real time. Likewise,
they group data collections used in: (1) standard information, used for person
with operational tasks, who process daily transactions; (2) data collection
for analysis, including reports on progress of a process or business efficiency
analysis; (3) data collections defined for a particular decisions, that bring
together data from different programming environment regarding the same
purpose (data warehouses).
As a Business Intelligence component, Unified Modelling Language
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(UML) supports object oriented representation of the entities defined in
organization and allows the design of a model that can be analyzed by
theoretical approach. The conclusions are extrapolated to the real system and
lead to the improvement of the activities in organization.
With the recognition of UML as a standard language for modeling,
the process of decision becomes a technique for coordinating computer-aided
experiments and UML diagrams become universal visual tools for modeling
elements. Each diagram is designed in a certain moment, shows a certain aspect
of the modeled system and has a certain utility for the model. Furthermore, the
same diagram can be designed in different moment, showing different aspect.
For example, activity diagram can be designed to detail a use case for use case
diagram or can develop an algorithm from a class’s method.

The UML diagrams in the decisional process
In the decisional process, we have several situation in which we can
design UML diagrams: (1) to obtain a model of activities performed in the
organization; (2) to emphasize the consistency between diagrams designed;
(3) to manage the persistent objects; (4) to highlight the problems that need
to be solved and the environment where they are identified; (5) to organize the
interface with the users; (6) to decide the objects’ reusability.
As a graphical notation, the diagrams allow visual expression of an
object solution and its notation limits ambiguity. The models obtained during
different stages are represented by different types of diagrams, which are linked
by relations determined by the context. In successive stages, each model brings
a different view on the system, adds new elements to the previous model, until,
finally, we have a general view regarding the system.
The usual diagrams used in the decisional process are: use case
diagram, class diagram, sequence diagram, state diagram and activity diagram.
• Use case diagram highlights the functionality of the system designed
for improving the performances of the organization. In this diagram, the
decision-makers show the actors and the activities they coordinate, organize
the users’ demands, taken into account the employees from the organization.
• Class diagram shows the static structure of the organization, includes
entities with attributes and operations. In the decisional process it represents
the only implementable model, the single view in which the decision-makers
can see the structure of data related with the access instruments.
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• Sequence diagram is designed for a use case scenario and take into
account that there is no a single criteria for decision, the results depending on
different factors. This diagram shows the exchange of messages between the
objects identified in the organization. The designers emphasize the sequence
in time of messages and take care that the messages will be included in the
class diagram, as operation for the receiver class. Depending on different
conditions, we could show different messages trigged by an object, different
messages received from the same object, or we can evidence the new objects
created.
• State diagram is designed for a dynamic class and shows the changes
of state brought about by events received by class. This is a real help for
decision-makers, because offer a view of the relationship between the cause
and the effect, between the events and the consequences of their actions.
Furthermore, the procedures and functions are divided in internal actions
and external actions which can be seen by other class objects. This has helpful
consequences in static and dynamic inheritance, in reuse process.
• Activity diagram is the most important diagram in the decisional
process, because it shows the decisional moment through the decisional block
and alternative processes. Attached to a use case diagram, decision-makers can
evidence the sequence of the activities analyzed, the moment when it necessary
to take a decision and the sequences of activities after the decision was taken.
Attached to a method from a class, the activity diagram can detail a method’s
algorithms, can evidence the decisional moment in the cod sequences.
In every moment, the decision-makers can consult all these diagrams,
in order to have brief, accurate and understandable model of the real system,
to seize where and when you have to act in order to remedy deficiencies.

The UML diagrams designed for improving the activity in a
hotel company
We present below how the UML diagrams participate in the design of
models which represent the basis in the process of assisting the decisions, in a
hotel where we want to improve the reservation process.
Before designing the diagrams, we enounce the business rules and we
define the table of event for booking process.
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The business rules
The business rules, enounced in a way we could highlight the actors
and the activities triggered by them are:
• The client can book a room or more by phone, on-line or at the hotel.
Client can be a person or a judicial person.
• The booking process will be manage by an employee from the hotel.
• The employee checks if the room is available. After validation, the
client will complete the form for booking.
• Before he leaves, the client will complete a form for evaluation the
services that the hotel gave. The form it’s needed for the marketing department,
in order to improve the services.
• The payment can be made by card, or cash. The paying process is
managed by an employee from the hotel.
The table of events is:
Booking table of events
Event
number

Event
description

System input

Input from
Actor

1

Client Login

Username and
password

Client

2

Sending the
booking request

Room and client
details

Client

3

Processing
the booking in
system

Details about the
room and client
who made the
booking

4

Booking
confirmation

System
output

Output
from Actor

Confirm
the
booking
room
Dispay the
complete
form from
client book

Use Case Diagram
The use case diagram designed for managing a hotel booking system
defines three actors, representing the decision-makers from the hotel: the
receptioner, a person representing the marketing department and the client.
They assume multiple roles, highlighting the activities needed in this complex
process.
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Between the use cases we observe several types of relationships, such
as:
• Generalization - the relationship between a use case and a developed
version of it.

• Extension – when a use case (source) can be extended with the
behavior of another use case (destination):

• Inclusion – when an instance of a use case (source) includes the
behavior of another use case (destination):
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Class Diagram
Analyzing the real objects from the organization and the links between
them, we can design the class diagram. A class groups the elements with the
certain structure, behavior and similar relationships.
In this case, we have classes corresponding to an external system
(client), to the primary documents from the system (request form, paying
documents), to transactions (bill) and descriptions of objects (currency, room).
All of them give the static structure of the model, help in defining persistent
objects, which will lead to implementation by oriented object languages.

Sequence diagram
One of the most important operations in the real system of rooms’
booking is the adding of a client. This means to register for him the request
form, the bills, the service evaluation, and finally to have a client in the data
base, to use him in the future promotions. To detail the sequence in time of
this operation we design a sequence diagram:
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Remark:
This state diagram induces another interventions in the class diagram
in order to evidence the different situations from the payment process: we
have to add in the RequestForm class the attribute StateRequestForm and
the correspondent operation: Complete RequestForm(),ValidRequestForm()
UnvalidRequestForm().

Activity Diagram
We decided to design an activity diagram to detail the operation from
a class’s method. We choose the algorithm of calculating total value that a
client have to pay, taking into account that there are many problems in the
paying process.

Remark:
We can note the decisional blocks and the details necessaries in
the implementation phase. Furthermore, this diagram requires to includ in
DocPay class from diagram class, the attributes: Val, ValTotF, the method
ValueServFact() and the method TotalValue(), needed for calculating the final
value that the client have to pay.
Class diagram use in the implementation process
In the end of this example, we include the class diagram with the new
operations, added after we designed the sequence, state and activity diagrams.
This diagram helps the decision-maker to have a complete view regarding the
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activities in the organization, it is the bases in the implementation process.

Conclusions
Unified Modelling Language used as visual tools for modeling
elements, became an important Business Intelligence component in any
organization. The decisional process can take advantages from the different
but complementary views evidenced by the diagrams. The decision-makers
can establish tasks for different persons who are involve in the decisional
process, can chose the moment in which they interfere, the activities which
would be influence by their decisions.
Firstly, we design the use case diagram, in order to view the
functionality of the model. At this stage, there are no objects. Switching to
an object structure is done by highlighting the objects which collaborate to
obtain the functionality described by different use cases. So, we have the class
diagram, a model with classes and relations between them. Sequence diagram,
state diagram and activity diagram are subordinated to the class diagram and
use elements and tools of oriented object methodology to complete the class
diagram.
Theoretically, there are different models for the same situation.
Unified Modelling Language supports object oriented representation of the
entities defined in organization and allows the design of a model that can be
analyzed by theoretical approach. The conclusions are extrapolated to the
real system and lead to the improvement of the activities in organization.
Decision-makers or specialists in financial analysis are the last mediators, who,
depending on the context, accept or change parts of model or even the entire
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model. The success is based on their skills, his capabilities in foreseeing the
event and in anticipating the consequences.
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Since 2005, we have conducted three Atlantic Canada-wide surveys of SME
businesses benchmarking levels of ICT adoption, change in adoption, as well as
the role of marketing and export on ICT usage in helping to create growing and
sustainable business opportunities. Despite Atlantic Canada’s low population
base and distance to major population centres, SMEs in the region show strong
levels of adoption of various ICT products and services. Broadband access,
website adoption and online purchasing is now over 90%. Even newer social
networking services, such as web analytics, search engine optimization, and the
use of Twitter are being adopted by as many of 44% of the SMEs. These adoption
rates will be compared with our previous studies to document the historical
growth within Atlantic Canada, as well as compare these baseline measures to
other regions within Canada, as well as studies of comparable regions worldwide.
Keywords: SME, ICT, Adoption, Broadband, Canada, Rural

Introduction
Positive growth of the Atlantic Canadian economy is next to
impossible without growth at the small and medium enterprise (SME) level,
where, like many regions of the world, these smaller companies make up over
90% of all businesses [1]. As a result, researchers worldwide have been tracking
the performance of these organizations looking for ways to encourage their
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growth and thereby stimulate local economies. Much of the recent focus of
this research has been on the adoption of Information and Communication
Technologies (ICT) for SMEs (e.g., [2], [3], [4], [5], [6], [7]). This is due in large
part to the early work of Porter [8], who showed that the Internet and advanced
ICT can improve operations and enhance market reach. Many of these studies
focus their research on rural and less-developed regions, where ICT is perceived
to help level the playing field for competition against larger enterprises as well
as against global businesses ([9], [10], [11], [12]).
The realization of these potential improvements for many SMEs
are known to be constrained by basic resource issues of time, money, and
knowledgeable personnel [13], [14]. In fact, some have found that SMEs are
generally slower at adopting ICT than their larger counterparts [15]. This has
lead to the combined effort, over the past decade, by governments, universities,
and regional development agencies to seek opportunities to research and train
these SMEs to incorporate more ICT into their operations.
Within Atlantic Canada, the Electronic Commerce Research and
Training Centre (ECC) at the University of New Brunswick has been working
with local, provincial and national government organizations to understand
and enhance SMEs use of ICT. This research and training agenda began over
10 years ago. In 2004, the Centre began the first of a number of SME studies
on the adoption and use of ICT by Atlantic Canadian businesses. With the
latest completed in early 2010, there are now three region-wide studies of ICT
adoption by SMEs over a six-year period.
Adoption levels and growth: In this paper, we will summarize the
adoption of ICT by Atlantic Canadian SMEs, and the change in adoption over
a 5.5-year period. Atlantic Canada is a sparsely populated, largely rural region
made up of four of the smallest provinces within Canada. The total population
is just over 2.3 million with population densities that range from as little as
2.2 people/km2 in Newfoundland, to a maximum of 10.9 people/km2 in Nova
Scotia [16]. Despite its size, this region of Canada (in particular, the provinces
of New Brunswick and Nova Scotia) has been known for pioneering efforts
in advanced telecommunications and Internet use ([17], [18], [19], [20]). The
question, then, is what impact this effort by government and business has had
on elevating levels of adoption, especially when compared to other regions of
Canada or worldwide.
It would make sense to compare our data with those regions within
Canada and worldwide where business and population demographics are
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comparable to those of Atlantic Canada. While ideal, this is quite difficult for a
number of reasons. First of all, the number of studies that quantify ICT adoption
levels (especially of SMEs) is rather limited (and often published by national
government or international bodies) Second, comparisons across studies
can be difficult when different questions, objectives, motives and contexts
can all directly influence the specific interpretation by both participants (in
answering the questions) and researchers (when analyzing the data). Still, we
can see some general patterns that are relevant for this study.
Businesses in the western world (US, Canada, and areas of Europe,
in particular) have demonstrated high levels of adoption [21]. On the other
hand, studies from developing economies have struggled to explain lower
adoption levels of ICT. It is also common to see that adoption levels are directly
related to the size of the business; that is, larger organizations typically have
higher adoption levels [22]. Similarly, rural regions can display lower levels of
adoption when compared with their urban counterparts ([23], [24]).
Therefore, it wouldn’t be unexpected to find that Atlantic Canada SMEs
demonstrate these trends with relatively high levels of adoption compared to
other regions worldwide, though lower, in general, than the rest of Canada. Yet,
Davis & Vladica [25] looked at adoption within one Atlantic Canada province
in late 2004, and found fairly high levels of adoption compared with the rest of
Canada. At that time, the provincial government for New Brunswick had been
working with the local telecommunications companies to bring broadband to
all communities, both urban and rural. (In fact, this effort culminated with
the announcement by the government in 2008 that their goals were realized
[26]). The elevated levels of adoption by Davis & Vladica [25] might also find
explanation in the general culture of innovation in Atlantic Canada, especially
in New Brunswick where New Brunswick Telephone (NBTel) became a testbed for new telecom and Internet services [27].
In this study, the results from three baseline studies taken over a five
and a half year period will chronicle the adoption rates within Atlantic Canada.
This is quite unprecedented. Similar historic views of SME behaviour have often
relied on cross-study comparisons from different researchers and different
institutions. Therefore, following paper will provide a unique snapshot of
adoption within Canada focusing specifically on the growth in broadband and
other ICT services, as well as plans for future ICT adoption.
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Methods
Given the geographical size and dispersion of the population, reaching
businesses across this region would be difficult without the use of the Internet
and web surveys. Therefore, our studies employed email for initial contact, and
web-based surveys to conduct our research.
When the Electronic Commerce Research and Training Centre
(ECC) started, the funding was tied to providing training and education to
SMEs across this region. Therefore, the main goal of these surveys was to
provide a benchmark of technology adoption to help understand the business
population and to frame a series of subsequent training initiatives particularly
suited to their needs. As such, the questions surveyed a range of issues mostly
using nominal and ordinal rating scales and response types to better focus the
topic and depth of material for the training sessions.
In this quantitative baseline survey, participants were asked to choose
from a variety of closed-ended responses as well as rating statements using 3-,
5- and 7-point Likert scales. In some cases, they were also invited to provide an
explanation of their answers to some specific open-ended questions.
Each of the three Atlantic Canada studies was conducted using a
secure, password-controlled web-based survey. Unique email invitations were
sent to thousands of SMEs across the region inviting their participation by
completing the 40-plus item questionnaire. The email addresses were culled
from a range of local and federal government and business sources. The
most recent 2010 study, for example, created an email database of over 11,000
businesses.
The surveys were available for completion for a period of 4 to 5 months.
Regular reminders were sent to those businesses that had yet to participate.
Early participation prizes were used as incentives, as were small denomination
gift cards and larger technology offerings in a final prize draw (e.g., iPod touch,
Netbooks).
The questions in the survey requested feedback on four areas: specific
Internet use (current and planned), perceived enablers and barriers to ICT
adoption, the role of ICT in marketing and export efforts, and general business
details.
In order to ensure comparability between studies, the large majority
of questions remained unchanged in the second and third studies. Some
small changes did occur; for example, additional questions were added to
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explore the role of ICT in marketing and export, and most recently (in the 2010
study) questions were asked about the use or planned use of social media. To
accommodate these additional questions, some questions from the original
surveys were removed in order to keep the completion duration similar to past
surveys and feasible for busy participants.

Results
Participants: Participation varied from study to study. The initial
survey garnered the highest response rates with 776 SMEs across the four
provinces completing the survey. The subsequent surveys resulted in smaller
yet respectable response rates of 400 and 432 SMEs, respectively. (Given the
large number of email invitations, overall response rates, as a percentage,
ranged between 4 and 10%).
For our purposes, SMEs were defined as businesses with fewer than
300 employees. We further classified these SMEs into four groups: microenterprises (less than 4 employees, which included owner-owned SMEs), very
small (5 to 19 employees), small (20 to 49 employees) and medium (50 to 300
employees).
It is important to note two key elements of these participants. First
of all, the sample was a non-random, self-selected group of Internet users. As
such, we cannot directly assume representativeness for all Atlantic Canadian
SMEs without quantitative (statistical) or qualitative (comparison of the
socio-demographics of the participants with the characteristics of the regional
population) analysis. Second, given that the participants needed an email
account to receive the invitation and needed access to a web-based terminal to
complete the survey, we can be sure that our sample has underestimated those
businesses currently without Internet services. This last issue was considered
low risk from the point of view of training, since the goal of the SME education
was to reach and better the operations of those SMEs already using the Internet.
But it will most definitely elevate our numbers by oversampling online SMEs.
Representativeness of sample: The representativeness of our samples
was assessed by comparing a number of socio-demographic properties. Of
the four Atlantic Canadian provinces, the home province of the research
university was slightly (and consistently across the three surveys) over
represented proportionally, while the other three provinces were typically
slightly underestimated in participation. This is not surprising given that
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the survey invites and web pages were clearly branded with the ECC and the
New Brunswick University, and the strong local pride in this part of Canada.
Industry sector participation was both broad and varied, with representation
from all 20 sectors (using the North American Industry Classification System–
NAICS) that “distinguish the structure of the Canadian economy” [28]. In
particular, the top six sectors were retail, consulting, professional services, IT
services/products, light manufacturing and tourism comprising 50% of our
sample.
Probably the most marked difference between our data sample and
the population was with respect to the size of the SME. Statistics Canada [29]
indicates that nearly 80% of all SMEs in Canada have 4 employees or less. Our
samples, on the other hand, had between 40 and 50% of micro-enterprise
representation. As would be expected, the larger-sized SMEs were similarly
over-represented. Despite these differences, there are two important facts to
consider. First, these differences can be considered when summarizing the
results, and appropriate weights be assigned to better reflect to the population
from our sample. Second, the data gathered in each of the three surveys were
exceptionally consistent one to the next, suggesting that inter-test reliability
was very high, and that with careful weighting, our results could truly minimize
these demographic biases in the sample.
Adoption of ICT and e-commerce: Looking at the adoption numbers
across the three surveys shows there has been considerable growth in ICT
across a number of technologies. One of the more dramatic results from
the past 6 years of research on SMEs in Atlantic Canada is the adoption of
broadband Internet. Given the way this question was structured in our survey,
we will examine broadband adoption by looking at the drop in numbers of
those connecting to the Internet using traditional narrowband dial-up service.
In 2005, this number was nearly one-third (31%). In 2007, adoption dropped
to 14%, while in 2010 the numbers were as low as 5% of the sample. Therefore,
95% of our 2010 sample were using some form of broadband to connect to the
Internet.
Less substantial, though nonetheless interesting, are other increases in
ICT adoption. Website adoption has risen from 71% in 2005, to 80% in 2007 and
84% in 2010. If we isolate only those businesses that export products or services
(approximately 30% of our sample), then we find that 90% of exporting SMEs
have websites (in 2010). Similarly, if we look only at micro SMEs (4 employees
or less), and weight our sample to match that of the population proportions,
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a full 94% of the sample have websites. In other words, given the underrepresentation of micro-enterprises in our sample, our latest measurement of
84% adoption of websites clearly underestimates the broader pattern in the
region.
In each survey we asked businesses what technologies and services
they currently use. Table 1 shows how 17 technologies and services ranked
year over year. This table reveals that SMEs have ubiquitously adopted basic
technology and Internet behaviour (PC workstations, Web site and email use).
The other 14 services saw a full range of adoption rates from 1% to 94% and,
with the exception of two technologies (i.e., biometrics and RFID), adoption
across the three surveys grew between 11% to 24% for these 12 remaining
services, from one survey to the next.
A common measurement of adoption is the use of websites and email
for conducting good-and-service transactions. Table 1 shows a steady growth:
from 46% in 2005 to 53% in 2007 and, most recently, to 61% in 2010.
Exporters: The first study in 2005 identified export as a key characteristic
of those SMEs shown to be higher adopters of ICT. Therefore, in 2007 we added
some additional questions about export behaviours. A comparison of these
last two surveys shows there was no growth in the number of SMEs who export
good and/or services in Atlantic Canada (or that any growth that occurred
since 2007 was offset by a drop in those no longer exporting). Yet at the same
time, our results showed a dramatic change in perception by SMEs. We asked
participants a series of questions about where they see their market growing
in the coming years (e.g., domestic versus international). The data revealed a
huge increase in the number of SMEs indicating they see the global market
as realistic for their businesses, and many more see the North American and
global markets as the context for their eBusiness offerings. For example, 82%
of SMEs said they see the Internet as key to reaching beyond local markets, a
number that was only 40% in 2007.
This finding was supported by other data in our surveys. When
participants were asked to choose from a variety of factors that played a role in
their export business, the Internet was consistently rated as high as 30%, the
highest rank of all factors.
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Table 1: The percentage of Atlantic Canadian SMEs that currently use a
variety of technologies and services for their business (from studies in 2005,
2007 and 2010).

Future Technology Adoption: Finally, we also found considerable
changes in opinion about what technologies and services SMEs plan to use
in the future. Table 2 compares the latest survey results with the previous two
surveys summarizing the percentage of SMEs that said they plan to adoption
specific technologies. Here one can note that interest in many of these 14
services has doubled since the 2007 survey. For example, while interest in
reworking the design of the company’s website grew 6% between 2005 and
2007, that percentage jumped to 12% between 2007 and 2010. In fact, three
services (website development, promotional/Internet marketing services, and
customer support) grew by 14% and 15% after showing only a 3% to 5% interest
previously. This growth in optimism is mirrored elsewhere in the survey. In
addition to stating their future interest in the 14 ICT services, respondents were
also given the option to indicate ‘I have no plans in this regard’. In 2005 over 1/3
of the sample failed to see these technologies as part of their companies nearterm plans; but by 2010, only 13% voted this way.
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Table 2: The percentage of Atlantic Canadian SMEs that indicated they
plan, in the near future, to use a variety of technologies and services for their
business (from studies in 2005, 2007 and 2010).

Discussions
This study is quite unique, providing a view of ICT adoption by SMEs
across Atlantic Canada over a 5-year period. The re-use of the survey each
year, and the high degree of inter-test reliability provide a unique look at the
changing landscape of this part of (mainly rural) Eastern Canada.
One of the most dramatic findings in our study is the adoption of
broadband Internet, as reflected by the drop in use of dial-up service. In 2005,
more than 3 of 10 in our sample were still using dial-up Internet access. Less
than 5 years later our Atlantic Canadian sample indicated that number was
now only 1 in 20. In eastern Canada, the provincial governments have placed
a priority here, with a goal ensuring 100% broadband penetration for all
residents of this region (e.g., Business New Brunswick [30]). The data from
sample mirrors this level of growth.
There are a number of studies that can be used for comparison,
both for these broadband numbers and subsequent adoption levels. Within
Canada, Industry Canada and Statistics Canada has been making similar
measurements. In their reports, we can see similar trends in broadband adoption
and reduction in use of dial-up [31], though this national study summarizes
for all Canadian enterprises, not just SMEs. From 2000 to 2006, broadband
adoption had risen from 35% to 85% while dial-up use dropped from 60% to
10% over the same period. The last two years (2005 to 2006 – where their study
overlaps with our data) showed slower growth, as reflected in dial-up access
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dropping from 14% to 10%. Again, these numbers are for all enterprises, and it
is generally understood that adoption rates in larger businesses outpace that
of smaller enterprises. Still, broadband adoption by SMEs in Atlantic Canada,
while potentially behind the rest of Canada early in the decade, seems to have
quickly caught up by 2010.
The United Nations report on the information economy [21] provides
global numbers for enterprise adoption of various technologies from 2003 to
2005 where, for example, 63% of businesses in the EU had broadband Internet
in 2005. When looking a specific countries, the adoption levels do show a wide
range: the lowest in Poland (43%) and the highest in Sweden (83%).
Therefore, midway through the decade, broadband adoption in
Atlantic Canada is behind the rest of Canada, and comparable to findings in
Western Europe.
When comparing the adoption of other technologies within Atlantic
Canada to the rest of the world reinforces the finding that this region in
Canada has demonstrated both dramatic and high comparative levels of ICT
use (as seen by the measurements summarized in Table 1). Neogi & Brocca [31]
summarized private enterprises across Canada from 2000 to 2006 and found
that Internet use was mostly stalled at 83% in 2006, website adoption growth
had reached 40%, online purchasing was at 45%, while online selling was at a
mere 8%. The United Nations report [21] shows similar numbers in western
regions: 91% of enterprises (with more than 10 employees) having Internet
access (with Scandinavian countries at 96% or higher). Their summary of
adoption in developing countries shows a wide range from 20% of enterprises
having Internet access in Chile to 70% in Costa Rica. Website adoption, like
in the Canadian numbers, was often found in only half of those SMEs with
Internet access. Finally, in EU enterprises selling online ranged between 10%
and 20% with wide differences among countries.
Like our study, there is other research looking at SME adoption of ICT
within a specific regions, showing findings roughly corresponding to those
from the UN study. In Wales, Holvey [32] reported that only 20% of SMEs were
found with websites in 2003. In Nigeria, less than 50% of SMEs had Internet
in 2007, while 57% used email [33]. Finally, in South Africa, looking only at
tourism SMEs in 2005, Migiro & Ocholla [34] found Internet access as high as
88%, broadband adoption at 72%, and website adoption at 74%.
Our data also demonstrates some other areas of considerable growth
in adoption: use of business websites, wireless Internet (WiFi), secure online
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customer transactions, as well as a number of operational areas (intranets,
remote data storage, hosted software, video conferencing), each showing from
12% to 14% growth in the past two years (Table 1).
And in looking to the future, patterns around those technologies and
services SMEs plan to adopt reveal areas of notable interest: the focus on more
website development and design, on Internet marketing services and customer
support; that growth in interest being 12% to 15% since 2007 (Table 2).

Conclusions
Comparison with Canadian and international data show that despite
differences in definitions of firm size, our data often present a more positive
or optimistic view of ICT adoption, with Atlantic Canadian companies in our
sample indicating higher use and higher employment of technologies and
services than our Canadian or European counterparts. While analysis is still
ongoing, these differences are likely the result of three factors: (i) sampling,
methodology and analysis differences between the studies, (ii) real regional
differences that may have been masked in the larger Canadian study, and/or (iii)
the effect of over-estimating by our sample (given that our sample participants
were mostly Internet users). Unfortunately for Canada, the SECT (Survey of
Electronic Commerce and Technology) survey, which is the basis for the Neogi
& Brocca [31] article, has not been conducted since 2007, so our comparison
with national data is lacking up-to-date numbers and comparisons.
The value of these findings is equally exciting. In a mostly rural part of
Canada, growth in adoption as we have seen above has many implications. The
ECC has been using these results to help better focus education and training
opportunities for SMEs. We have also been sharing the results of these studies
through our Centre’s website, to help SMEs better understand their competitive
environment. Our funding partners have traditionally included various levels
of government, and these results continue to be used for planning by policy
makers. Finally, an understanding of which technologies and services are
growing quickly and which are growing slowly helps better understand models
of adoption including isolating specific enablers and barriers for SMEs.
There are, as well, recognized limitations in this work. The mainly
nominal data limit the range of analytical tools available for analysis, and the
focus on understanding baseline behaviour for determining training materials
has influenced the choice of questions and areas of focus. Future work will
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likely continue to assess the more applied dimensions of SME behaviour, but
we are looking to explore some potential hypotheses in future studies.
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To remain competitive in this global business world, organizations often
find it necessary to undertake major changes that affect their processes and
people. Therefore, change management is seen as a permanent business
function to improve efficiency and keep organizations adaptable to the
competitive marketplace. Many organizations strategically use change to
improve organizational effectiveness. But bringing about successful change
in today’s competitive environment requires thoughtful planning, effective
communication and employee acceptance. The roles of HR Professionals are
also changing due to dramatic rate of change in today’s organizations. The
role of the HR Professionals must parallel the needs of his or her changing
organization. Successful organizations are becoming more adaptive, resilient,
quick to change direction and customer-centered. Within this environment, the
HR professional, who is considered necessary by line managers, is a strategic
partner, an employee sponsor or advocate, an administrative expert, a change
mentor and so on.
Keywords: HR Professional, Organizational Change.
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Introduction
We’ve all heard the pithy cliches about change: nobody likes change...
change is the only constant...inertia is easier than change. But for human
resources professionals, maybe Woodrow Wilson’s quote sums it up best: “If
you want to make enemies, try to change something.” Change is constant in
today’s business environment. It is a daily companion for owners, executives
and HR professionals (people with substantial specialized and technical
knowledge of HR issues, laws, policies, and practices) that want to their
companies to succeed by staying a step ahead of their business competitors.
The rate of organizational change has not slowed in recent years, and
may even be increasing. The rapid and continual innovation in technology is
driving changes to organizational systems and processes. Witness the startling
growth of the internet, which is enabling much faster and easier access to
knowledge. Add to this the increased expectations of employees as they move
more freely between organizations. And, of course, globalization has seen the
tearing down of previous international market barriers. It is no wonder that
relentless change has become a fact of organizational life.
Organizational change can cause a mix of emotions, including anxiety,
fear, and resistance for employees. We also know that change is inevitable in
an organization and in people. What is HR’s role in driving organizational
change? There is a lack of adequate literature on the emerging roles of HR
Professionals in driving organizational change. Still there a misunderstanding
among the business executives about the actual roles of HR Professionals in
organizational change.
Some industry commentators call the Human Resources function
the last bastion of bureaucracy. Traditionally, the role of the Human Resource
professional in many organizations has been to serve as the systematizing,
policing arm of executive management.
In this role, the HR professional served executive agendas well, but
was frequently viewed as a road block by much of the rest of the organization.
While some need for this role occasionally remains, much of the HR role is
transforming itself. The roles of HR Professionals are critical to successful
organizational change. Again their roles must parallel the needs of his or her
changing organization.
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Why are the roles of HR Professionals important for
managing change in an organization?
Management is the process of managing the organizational resources:
financial resources, information resources, physical resources, and human
resources (Griffin, 2006). It is important to mention that the proper utilization
of other resources depends on the human resources. The success or failure of
an organization depends largely on the competence of its people. The main
responsibility of the HR Professionals is to manage the human resources in an
effective way.
But managing the human resources during organizational change
is extremely complex and difficult. HR Professionals are supposed to play an
active role in managing change in an organization. Their roles must match
the organizational needs. With the increase in competition, locally or globally,
organizations must become more adaptable, resilient, agile, and customerfocused to succeed. Change is inevitable in today’s organization.
The processes of changes are also becoming complex that, in turn,
calls for new roles of HR Professionals. Any kind of organizational change has
an impact on employees. Employees have the tendency to resist the change.
Resistance to change has long been recognized as a barrier to organizational
change attempts (Lawrence, 1954; Lewin, 1947). It encompasses a range
of behaviors from passive resistance to active resistance or even aggressive
resistance (Coetsee, 1999; Kirkpatrick, 1985; O’Connor, 1993). The changing
situations also call for new roles of the employees. At the same time the
expectations of the employees from the management are also changing. The
changing expectations of both management and employees require new roles
to be played by HR Professionals. Their roles are not confined to traditional
framework now. HR Professionals should play the required roles to make the
change effective. They must keep the employees of the organization on the
right track during organizational change irrespective of the degree of change.
Only the high-spirited employees would be able to establish and maintain
harmonious working relationship with workmates and contribute to keeping
high morale (Chew et al, 2006). The roles of HR Professionals are not only
important to manage the organizational change but also to create a culture of
change in an organization.
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Justification of the study
Traditionally, HR departments often had limited involvement in the
total organization’s business affairs and goals (Poole, 1999; Procter and Currie,
1999). HR managers were often only concerned with making staffing plans,
providing specific job training programs, or running annual performance
appraisal programs (the results of which were sometimes put in the files, never
to be used).
They focused on the short-term--perhaps day-t-day needs of human
resources. With the growing importance of human resources to the success of
the business, HR managers and their departments have become more involved
in the business. Again ‘change’ has become inevitable in today’s organizations.
The needs of the organizations are changing.
HR Professionals must know the needs of the business and help
address those needs (Ulrich, 1998). In considering these issues, this study is
important for two important reasons. First, it will help the HR Professionals
to identify the emerging roles that they have to play in managing changes.
Second, it will enrich the existing literature of change management as well as
HRM.

Objective of the study
In this competitive business world, where change is inevitable, the
roles of HR Professionals are changing constantly. HR Professionals are facing
more or less new difficulty in managing organizational change. They are not
confined to the so called traditional activities of personnel management. To
remain competitive, they must play new roles which are closely linked to the
success or failure of organizational change. The main intent of this study is
to find out the emerging roles of HR Professionals in driving organizational
change.

The emerging roles of HR professionals in driving
organizational change
There is no doubt that globalization has made the business world
extremely competitive. Change has become inevitable in many business
organizations because it is the question of survival of today’s business
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organizations.
These inevitable and constant changes have also made the roles of HR
professional challenging. HR Professionals are supposed to play the roles that
are parallel to the needs of changing situations. They have to come out from
the traditional roles framework. Any kind of change, whether it is small or big,
makes a distance between management and employees. The expectation of
management from employees is changing. At the same time, the expectation
of employees from management is also changing. HR Professionals must
recognize that employees and management have the different concerns that
create a gap between them. HR Professionals can play a significant role here
as ‘a gap reducer’. If they think of these differences as two sides of a coin it will
be easier to understand - the management team and staff may have different
views but they are connected as summarized in the following table:
Table 1: Fundamental concerns of management and employees in an
organization
Management
Expand the business
Increase market share
Control costs
Increase profits
Improve quality
Enhance reputation
Satisfy shareholders

Employees
Job security
Salary and/or benefits
Career development
Recognition
Empowerment
Better working conditions
Being a part of something ‘new
and exciting’

HR Professionals need to show employees why the changes are
necessary and point out how the changes will have a positive effect on them.
At the same time they have to inform the management regarding how the
employees can be affected due to change. The positive role of HR Professionals
will ultimately bridge the gaps between the management and the employees.
Whatever the degree of change, HR Professionals should consider the
change in three areas: pre-changing activities, actual changing activities, and
post changing activities that is best described by Lewin’s three-step model.
Kurt Lewin (1951), the promulgator of this model, argued that change in
organizations should follow three steps: unfreezing the status quo, changing to
a desired end state, and refreezing the new change to make it permanent. HR
Professionals should play active roles in every phase of the changing process as
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proposed by Kurt Lewin.
The biggest role for human resources occurs during the preannouncement phase of any change. This is the phase that is most often
overlooked. At this stage HR Professional must answer the following questions:
• What happens before the announcement?
• What does it mean?
• How much will it cost?
• Why are we doing it?
• Who will be affected?
• What are the current and future implications?
The answers to these questions will provide the context for the
change. This information can then be used to develop a roadmap for the
implementation and communication phases of the project.

HR Professionals should play the role as a ‘transformational leader’ in
the planning stage. They should initiate bold strategic changes to position the
organization for its future (Newstrom & Davis, 2002).They should articulate
a vision and promote it vigorously which will help employees rise above their
narrow focus on their individual jobs or departments to see a broader picture.
They are supposed to create learning individuals and learning organizations
that will be better prepared for the unknown challenges that lie ahead. It is
extremely important because it is better to make the employees early prepared
for any unknown change rather than to make the employees prepared at
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the time of changing. Creating a culture for change is the prerequisite for
sustainable organizational change. HR Professionals should build ‘change’ as a
part of organizational culture.
Again, it is important to build adequate time into the planning process.
Organizations often make the mistake of not allowing for enough time to carry
out the new initiative. The rule for timing is: double it. If you think you’re
going to need six months for the project, count on a year. One of the reasons
the process takes twice as long as what most companies originally calculate is
the people in charge of the initiative (i.e. the leadership) have usually spent a
significant amount of time already discussing and dealing with the change.
They’ve had time to let go of the old ways and digest the new.
Employees need that same adjustment period so they don’t feel like
they’re being force-fed the program. When management pushes down change
on employees it can kill morale and cause a negative chain reaction.
Let’s use running for office as an example. Candidates don’t just show
up at the polls on Election Day shouting, “Vote for me!” There is a strategic plan
behind the campaign. Candidates develop a platform informing voters about
where they stand on issues, and what is important to them. They attend house
parties and campaign meetings and participate in debates months in advance.
And most importantly, they talk to voters to get feedback.
HR managers should take a cue from campaign managers. They
need to communicate their ideas, give time for them to sink in, and talk with
employees about their concerns and opportunities. When HR managers have
an appropriate amount of time in the pre-announcement phase to work with
employees, they can try to identify concerns, recognize areas of resistance, and
put components of support in place to address them head-on.
One way to do this is to create a diverse, representative change
committee. Invite employees from different constituencies to be a part of the
team. Not only can leadership gain valuable insight from this committee, but
members can take news of the change back to their colleagues and departments
and start building internal support. While a smaller scale change may not
warrant a dedicated committee, it still needs attention from human resources.
Almost all new initiatives are complex and can provoke anxiety in
employees. Even something seemingly simple like switching coffee brands can
wreak havoc in the workplace. If not planned and communicated properly,
these straightforward initiatives can be met with apathy or resistance. In
fact, small changes are often harder to deal with because leadership doesn’t
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recognize that there may be a problem. But most people have a natural aversion
to change, no matter how minor it is.
If HR professionals are aware of this, they can plan a roadmap (either
simple or complex depending on the situation) to guide employees through
these tricky times. Just because the change isn’t a merger or a lay-off doesn’t
mean it’s insignificant.
Another important role of today’s HR Professional is that they must
maintain a good communication with the employees so that there will be
no misunderstanding among the employees regarding the desired change.
Communication can be helpful in ‘selling’ the need for change (Robbins
& Judge,2009).Throughout the course of action, HR Professionals need to
ensure that all communication channels contribute to information sharing
and accurate absorption of relevant information by all employees (Hendricks,
1989). Again HR Professionals should not forget the importance of ‘motivation’
during change. They must come forward as ‘a good motivator’ during change.
Motivated employees perform more efficiently in serving customers (Walkup,
1997).
One way to help employees accept new small or large-scale projects
is to show what success will look like. This is a great way to rally the troops
around the idea in advance, either through symbolism or something tangible.
When it comes to change, leadership often spends a lot of time on the idea, but
not on the process.
HR’s role in driving organizational change is to take hold of the
process. For change to succeed, HR professionals need to provide a roadmap
that works.
With all of this in mind, in Human Resource Champions, Dave
Ulrich (1997), one of the best thinkers and writers in the HR field today, and
a professor at the University of Michigan, recommends three additional roles
for the HR manager which is critical in managing emerging changes in today’s
organizations.
Strategic Partner
In today’s organizations, to guarantee their viability and ability to
contribute, HR managers need to think of themselves as strategic partners.
In this role, the HR person contributes to the development of and the
accomplishment of the organization-wide business plan and objectives.
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The HR business objectives are established to support the attainment of the
changing strategic business plan and objectives. The HR Professional should
be deeply knowledgeable about the design of changed work systems in which
people succeed and contribute. This strategic partnership impacts HR services
such as the design of work positions; hiring; reward, recognition and strategic
pay; performance development and appraisal systems; career and succession
planning; and employee development.
Employee Advocate
As an employee sponsor or advocate, the HR manager plays an integral
role in managing organizational change via his knowledge about and advocacy
of people.
This advocacy includes expertise in how to create a work environment
in which people will choose to be motivated, contributing, and happy. Fostering
effective methods of goal setting, communication and empowerment through
responsibility, builds employee ownership of the organization. The HR
professional helps establish the organizational culture and climate for change
in which people have the competency, concern and commitment to serve
customers well. In this role, the HR manager provides employee development
opportunities, employee assistance programs, gain sharing and profit-sharing
strategies, organization development interventions, due process approaches to
problem solving and regularly scheduled communication opportunities.
Change Champion
The constant evaluation of the effectiveness of the organization results
in the need for the HR professional to frequently champion change.
Both knowledge about and the ability to execute successful change
strategies make the HR professional exceptionally valued. Knowing how to
link change to the strategic needs of the organization will minimize employee
dissatisfaction and resistance to change. The HR professional contributes to the
organization by constantly assessing the effectiveness of the HR function. He
also sponsors change in other departments and in work practices. To promote
the overall success of his organization, he champions the identification of the
organizational mission, vision, values, goals and action plans. Finally, he helps
determine the measures that will tell his organization how well it is succeeding
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in all of this.

Conclusions
The role of the Human Resource Manager is evolving with the change
in competitive market environment and the realization that Human Resource
Management must play a more strategic role in the success of an organization.
With the increase in competition, locally or globally, organizations must
become more adaptable, resilient, agile, and customer-focused to succeed.
And within this change in environment, the HR professional has to evolve to
become a strategic partner, an employee sponsor or advocate, and a change
mentor within the organization. In order to succeed, HR must be a business
driven function with a thorough understanding of the organization’s big
picture and be able to influence key decisions and policies. In general, the
focus of today’s HR Manager is on strategic personnel retention and talents
development. HR professionals will be coaches, counselors, mentors, and
succession planners to help motivate organization’s members and their loyalty.
In a nutshell, the roles of HR Professionals can be best presented with the help
of the following figure.
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Introduction
The Iraqi government of the former regime neglected the development
of communication in the Kurdistan Region. In 1991, the region was cut off from
all means of communication from other parts of Iraq and it became completely
isolated due to the mass uprising. Hence, due to the blockade imposed on the
region, the Kurdistan Regional Government (KRG) was unable to develop an
isolated communication sector until the coalition forces invaded Iraq in 2003
and the region was reconnected to its neighboring regions.
Although most of the efforts are directed to reconstruct and develop
the oil industry in the region, the communication sector has become one of the
main areas of interests for the KRG and the business community. It is a mature
sector which may provide significant profitable opportunities for foreign
investors, and it has the greatest possibility of having competitive advantages
at the regional and national levels. At the regional level it is also of a great
importance considering regional governance and security reasons.
Although mobile phone operators in the Kurdistan region are newly
established, the rapid growth in their business within the region and also
nationwide needs to be studied to derive regulations and policy implications
for their business operation. Due to its high penetration rate, the business
needs to pursue a long run profit rather than a short run one for its survival
in the growing competitive market. The competition is now focused primarily
on the attempts to retain the existing customers through different kinds of
incentives such as low price and offers of new services rather than trying to
acquire new customers. Thus, measuring the customer satisfaction is essential
for the telecommunication corporations to serve the customer’s needs, to
provide more satisfaction, and to ensure their business sustainability as it plays
a significant role in the nation’s economic growth.
The main objective of this research is to identify and to quantify
the impacts of the factors that drives customer satisfaction in the mobile
telecommunication business, and to determine the relationships between the
demographic variables and the degree of customer satisfaction.
The rest of the paper is organized as follows: A review of the literature
is presented in the second section. The third section presents the conceptual
framework and research hypothesis. The data is described in the fourth section
and model estimation and analysis of the results and marginal effects are
presented in the fifth and sixth sections. The final section contains a summary
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of the results, conclusion drawn and policy implications of the empirical
results.

Literature Review
This section reviews the customer satisfaction theories and models,
and analyzes the reasons behind the customer satisfaction and dissatisfaction
concerning the mobile telephony service. First, a presentation of the customer
purchasing process will be given in order to provide a background for how
to achieve customer satisfaction. Thereafter, the measurement of customer
satisfaction will be presented. Then, the concept of a perceived value and
service quality will be examined. Each of the steps is described below.
Satisfaction and Customer Purchasing Process
Oliver (1997) defined the customer satisfaction as the customer
reaction to the state of fulfillment, and customer judgment of the fulfilled
state. Satisfaction is the consumer’s reaction to the assessment of the perceived
difference between prior expectations and the actual performance (Tse et
al., 1988), with expectations that can be seen as predictions about what will
possibly occur in the future (Parasuraman et al., 1988).
According to Kotler et al. (2006) and Lovelock et al. (2007), customers
are passing through five steps of a decision making process when they make
a purchase: need recognition and problem awareness, search for information,
evaluation of the set of available alternatives, and purchasing and post
purchase evaluation. Furthermore, Lovelock et al. (2007) developed a model
for service consumption which consists of three stages. The pre-purchase
stage which is a constituent of three components, first, the perception of need
and the search for information that accordingly clarifies the need, second,
exploring the solution, the suppliers, and alternative service products which
are identified by the consumer, and third, the evaluation of the alternatives and
the suppliers for a decision on purchasing the service or product. The second
stage is the encounter stage, the moments of interface between a customer and
a supplier. This stage involves a request from a supplier that has been chosen
by the customer to supply the service or the product, or initiate self-service for
which the payment maybe straightforward or billed later. The third stage is an
evaluation of the performance for the service or product encountered and its
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effect on future intentions. This is the stage that satisfaction or dissatisfaction
will occur and the loyalty decision will be made by the customer.
In the process of purchasing or subscribing to a mobile telephony
service, the customer assesses the mobile service based on experience of use
and the rating is done in accordance to the mobile service attributes.
Measuring Customer Satisfaction
The customer satisfaction measurement is a useful means to meet
the objectives of the business organizations and to analyze the performance
of an offering to customers to identify the areas of improvements as well as
customers’ priorities, which can serve as a base for customer segmentation
(Kotler et al., 2006). It is a predictive tool. It enables a business organization
to evaluate its ability to meet to the customer’s expectation, desires, and needs
effectively (Parasuraman et al., 1988). The process of customer satisfaction is
a projective way to get into the mind of the customers, and getting continues
valuable feedback from the customers. This process is considered as the key
element in total quality management (Zairi, 1994).
Measurement of the customer satisfaction involves market techniques
such as survey methods, study of a focus group, standardize packages for
monitoring customer satisfaction, and different computer software. However,
Feclikova (2004) identified some problems at different levels in measuring
the customer satisfaction using these techniques. First, problems can be
encountered in analytical such as techniques, formal procedures, and systems.
Second, type of problem encountered are behavioral such as attitudes, beliefs,
perceptions, motivation, obligation and outcome behavior resulting from
people involved in the process. Third type of problem arise from, organizational
which includes issues such as organizational structure, flow of information,
management style and also the level in which the process is conducted.
Perceived Value
Zeithaml (1996) and Holbrook (2006) defined the perceived value as
“the results or benefits customers receive in relation to the total cost (which
include the price paid plus other costs associated with the purchase), or the
consumers’ overall assessment of what is received relative to what is given”.
Holbrook proposed that the perceived value can be regarded as a consumer’s
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overall evaluation of the utility of a service or product based on the perceptions
of what is received and what is given. Holbrook referred to this evaluation as
the comparison of a product or service’s “get” and “give” mechanism. Moreover,
in their study of mobile telephony services in Canada, Turel et al. (2006) argued
that the level of the perceived value is a key factor which affects customer
satisfaction.
Many scholars agreed upon the four features that are the main drivers
of the customer value in mobile telephony services. These features are network
quality, price, customer service, and personal value and benefit (Danaher et
al. 1996; Bolton, 1998; and Booz et al., 1995 in Eniola, 2006). Network quality
includes network coverage (indoor and outdoor), voice clarity, and connection
quality. Price is the amount paid in order to access the service and use the
network. Customer service includes the quality of the service delivered to the
customer such as customer care, maintenance service, billing, etc. Finally,
personal value and benefits is the level of perception of benefits from using
the mobile service by individual customers.
Service Quality
For measuring the customer satisfaction in regard to the quality of
services delivered to the customer, it is necessary to review the concept of
quality of service. It usually refers to the customer perceived quality as it is
basically defined from a customer’s point of view and not from the producer’s
point of view.
Gronroos (1984) defined the consumer perceived quality as the
confirmation or disconfirmation of a consumer’s expectations of service
compared to the consumer’s perception of the service actually received.
Consumers of product or service will make the judgment about the quality
of the product or service relative to what they want. They view a provider’s
service quality by comparing their perceptions of service experiences with
their expectations of what the service performance should be.
Other scholars have defined the service quality as the level in which a
product or a service meets consumers’ needs, they defined it as “the difference
between customer expectations and perception of services” (Parasuraman et
al., 1988; Zeithaml, 1996), resulting in the service quality model (SERVQUAL).
It is a multidimensional scale including five different dimensions that must be
fulfilled while delivering any product of service. Following Parasuraman et al.
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(1988), these are reliability (the capability to perform or deliver the promised
product or service dependably and accurately), responsiveness (the willingness
and readiness to support the customers and provide run time services),
assurance (the skills and knowledge and courtesy of employees as well as their
capability to convey trust and confidence to the customer), empathy (provide
caring and individualized attention to customers), and finally the tangibles
which means the manifestation of physical facilities, resources and personnel.
These five dimensions have been used successfully across a plethora of
industries, notwithstanding its flexibility and popularity (Linda et al., 2009).
However, in general research on customer satisfaction is able to measure the
current performance but cannot be considered as guidance to improve the
customer’s experience as it cannot relate to the behavior of the customer to the
actual behavior that results from those perceptions (Kotler et al., 2006).

Conceptual Framework and Research Hypothesis
We will develop in this section the conceptual framework, introduce
the model specification and the formulated hypotheses to be tested based on
the relevant literature discussed on customer’s mobile telecommunication
satisfaction.
We propose three models with the following dependent variables:
SATISFY whether the customer is satisfied with the purchased service or not,
BRAND to determine the brand of cell phone the customer is using for the
service, and finally PREFTUR to determine the customer’s preferred features
available in the cell phone. The three models are constructed to investigate
the level of Kurdish customer satisfaction of the mobile telecommunication
services and then, to explore the relationship between customer satisfaction
and the demographic characteristics of the customers.
According to the above discussion, we have considered the following
hypotheses to study the customer satisfaction of the mobile telecommunication
service in the Kurdistan region. Here, Perceived Usefulness is defined following
Venkatesh et al. (2000) as ‘the extent to which a person believes that using the
system will enhance his or her work performance’. Saarinen (1996) included
perceived usefulness in an adapted version of the model of information system
success by DeLone et al. (1992), concluding that the perceived usefulness
affects user satisfaction, and is affected by the system and information quality,
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and benefits to individuals, organizations and society. Hence, we expect such
an influence will persist under the current circumstance, therefore our first
hypothesis will be:
H1: Perceived usefulness of the mobile technology positively affects the
user satisfaction.
Perceived ease of use is defined as the degree to which interaction
with the technology is clear and understandable (Ndubisi et al., 2003).
Further, perceived ease of use is found to be an important factor which
influences user satisfaction. Kumar et al. (2007) developed a model of
adoption of e-government user satisfaction. He found out that the customer’s
characteristics and perceived usefulness and perceived ease of use influences
directly the e-government adoption, while service quality improves the
customer’s satisfaction. The model assumed that if customers are satisfied
with the quality of the e-government services, they will adopt and use them
frequently. Therefore the second hypothesis will be:
H2: Perceived ease of use of the mobile technology affects the user
satisfaction.
Perceived enjoyment following Davis et al. (1992) is defined as “the
extent to which the activity of using the technology is perceived to be enjoyable
in its own right, apart from any performance consequences that might be
anticipated”. Venkatesh et al. (2000) found out that the perceived enjoyment
affects the intention via perceived ease of use indirectly. If a technology is not
enjoyable for the consumer, then it needs more effort to use it. Further, Kang
et al. (2009) pointed out that the user satisfaction is affected by factors such
as perceived enjoyment and perceived playfulness in voluntary information
system environments such as a mobile service. Hence our third hypothesis will
be:
H3: Perceived enjoyment of the mobile technology affects customer
satisfaction.
The telecommunication business studies show that customers are
sensitive to the service price. Price as a competition factor is used to attract new
and current customers from the competitors through marketing campaigns
(Gustafsson et al., 2007). Accordingly, our next hypothesis is stated as follows:
H4: There is a relationship between customer satisfaction of mobile
telephony service and the price of the purchased service.
The effects of demographic characteristics are found in the customer
satisfaction literatures. It has shown that the demographic variables such as
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income age, gender are related to the service quality expectations (Webster,
1989; Scott et al., 1993; and Gagliano et al., 1994). According to the above
discussion, we have considered the following characteristics related to these
hypotheses in addition to the previous ones to study the adoption of mobile
telecommunication service:
H5: Age of individual influences customer satisfaction.
H6: Gender of the individual influences customer satisfaction.
H7: Occupation of the individual influences customer satisfaction.
H8: Educational Level of the individual influences customer satisfaction.
H9: Location of the individual influences customer satisfaction.
H10: Income of the individual influences customer satisfaction.
H11: Brand of Cell phone positively affects the Customer Satisfaction.
In Figure 1 we present a graphic representation and summary of the
conceptual foundation used in this study.
H 1

Perceived
usefulness

H 2

Perceived
ease of use

H 3

Customer
Satisfaction

Perceived
enjoyment

H 4

Price

H 5,6,7,8,9,10

Demography

Brand
H 11

Figure 1: A conceptual model for customer satisfaction

The Data
Different methods have been applied for data collection to collect
an unbiased and representative sample of the respondents. We chose the
sample for the survey from the current users of mobile telecommunication
services with representative sampling probability. A total of 1,458 valid survey
responses were collected in 2010, in which 800 survey forms were collected
by two main mobile operators in the Kurdistan Region (Korek and AsiaCell).
These were conducted by calling their customers randomly and conducting
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a questionnaire directly by a phone call. Another 658 forms were collected
by the Ministry of Transportation and Communication, and the Ministry
of Agriculture and Water Resources targeting government employees. To
overcome geographical constraints, the survey forms were distributed as such
to reflect the population in each of the Kurdistan Region’s three governorates.
The median respondent was found to be in the 26-40 years age
interval, with a diploma or a Bachelor degree holder, a public sector employee,
with an annual disposable income of less than US$8,000, the sample can be
clearly seen as a representative of the region’s population which will lead to a
high degree of precision in the analysis performed on the collected respondent
data.
The questionnaire consists of two parts: Part I inquires about the
consumer characteristics and the general demographic factors. ∀covers the
questions related to the factors that drive the customer’s satisfaction for the
mobile telecommunication service. The questions are designed to enquire
a customer’s opinion about the mobile telecommunication service after
experiencing it, and to also inquire about the brand and the type of the cell
phone customer purchased to use the service. Moreover, based on the previous
researches (e.g., Moore et al., 1991; Liao et al., 2007; and Pagani, 2004), the
perceived usefulness is questioned in this part of the questionnaire. The
questions included daily time use of the service, the main purpose of use, and
the network quality. Further, perceived ease of use adapted from Agarwal et
al. (1997) is also questioned which is about the preferred features on the cell
phone. Ease of use is one of the choices available to the respondent in the
questionnaire.
Furthermore, factors affecting the brand decision in the Asian mobile
phone industry have been studied by Liu (2002). His finding was that the
choice of a cell phone is characterized by two different behaviors to brands:
the behavior towards the brand of the cell phone and the behavior towards
the service network. Further, he out found that the cell phone with better
capabilities and larger size are among the determinant factors that determining
the brand choice in which it is also attributed to new technology features such
memory capacity and messaging options. Accordingly, we have questioned the
responders about the preferred brand of the cell phone.
Finally, a report by In-Stat/MDR research institute in 2003, studied
customer’s wide range of preferences in mobile phone features. They found
that color display is the most wanted feature among the mobile users. Those
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who use their mobile mainly for business related purposes are highly value
speaker phone (hands free) and more multimedia options. We also questioned
the responders about the preferred features of the cell phone which they use.
The questionnaire is designed in two versions one in English and
one in Kurdish. The English version was created first as it is easier and more
convenient for the adaptation of the original format initiated by Parasuraman
et al. (1991). In order to receive correct answers, it is then translated into
the Kurdish language to ensure the correct understanding for the target
respondents.
The sample characteristics in usage of the mobile telecommunication
services are summarized in Table 1. It shows the distribution of the mobile
telephony subscribers. It is noted that Korek, AsiaCell, and Aria/MobiTel
comprise of 51.3%, 44.86% and 3.84% of the respondents’ subscriptions.
Table 1: Distribution of mobile telephony service subscribers in Kurdistan
Region, 2010
Service Provider
Name

Frequency

Percentage

Cumulative
Percentage

Asia Cell

654

44.86

44.86

Korek

748

51.30

96.16
100.00

Aria/MobiTel

56

3.84

Total number of
observation

1,458

100.00

Only 56 observations (3.84%) are using other operators (i.e. Ariafon
and Mobitel). Hence we pooled the number of users for the two latter operators
into one provider category due to their relatively small number and market
share in comparison with the two main operators. The sample share of the
service providers is close to their actual market shares.
In the Appendix Table A.1, we present the descriptive statistics of the
data obtained from the survey and the variables used in this study. We notice
the heterogeneity (with few exceptions) strongly suggests the adequate use
of groups in analysis. We will mention this section in detail. The questions
in the survey are categorized according to the main construct (see Appendix
Table A.2). In addition to the demographic constructs, the study has the
construct of perceived usefulness and efficacy, which includes utilization rate
factors. Correlation matrix of the variables is reported in Appendix Table A4.
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The explanatory variables are not correlated. This suggests the absence of a
multicolinearity problem.

The User Satisfaction Models
We constructed three models in this study using Logistic regression
methodology and are estimated by the statistical package NLOGIT4.0/
LIMDEP 8.0. We followed the definition of Train (2009) to explain the concept
of logistic regression where a decision maker, labeled n, faces a choice among
J alternatives. The decision maker would obtain a certain level of utility from
each alternative. This utility is denoted as Unj, j=1,2,…,J. The decision maker
chooses the alternative that provides the greatest utility. The behavioral model
then, will indicate that a decision maker chooses alternative i if and only if:
Uni >Unj ∀ j≠i. The probability that the decision maker n chooses alternative
i is equal to: Pni=Prob(Uni >Unj ∀ j≠i). If j<2, the model is a binomial choice
probability model, otherwise, if j≥2, then the model is a multinomial choice
probability model. The basic function of the logistic analysis is:

1

					
Pni = E( Yi = X1 ) =
−( β + β X
ni

1+ e

0

1

ni

)

			

(1)

where, Pni is the probability that individual n chooses alternative i, Xni is the
vector of the observed variables that is relative to alternative i, β0 and β1 are
vectors of unknown coefficients that are to be estimated.
In the first model out of our three specified models, the number of
choice alternatives of the dependent variable is two which implies that the
model is binomial logit. On the other hand, the other two (brad and feature)
models are multinomial logit models as the number of choice alternatives of
the dependent variables are greater than two. The three models are constructed
as functions of the different data characteristics. They are estimated
independently in which the dependent variables are a discrete indicator of the
user satisfaction of the mobile telecommunication service.
To examine how well the three models fit the data on which it was
estimated, the log likelihood ratio test (LR-test) is used. It is to make a
comparison between the two models; one without restriction (often called
the full model) and the other which is estimated with restriction (the null
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model). According to Gujarati (2004), the utility maximization that subjects to
restriction will not imply a larger maximum when it is compared to the utility
maximization subjects with no restriction.
The LR test is defined as the following: λ=2(LRu-LRr), where LRu is the
log likelihood for the model with no restriction and LRr is the log likelihood for
the model with restriction. The test statistics λ follows a χ2 distribution with a
degree of freedom that is equal to the number of restrictions imposed by the
null hypothesis. The difference between LRu and LRr indicates whether the
restrictions are correct or not. A small deference implies that the restrictions
are correct.
The three models for service satisfaction, brad selection and preferred
features are outlined below.
Model 1: Binomial Logit Model for User Satisfaction (SATISFY)
The Binomial logit model is applied to examine the overall user
satisfaction for the mobile telecommunication service in the Kurdistan Region
of Iraq. The Binomial logit model formula can be expressed as following:

P[Y X ] = F ( X ' β )
								

(2)

								
Y * = X 'β + e

(3)

i

i

i

where, P is the probability of being satisfied, Y is the binary dependent variable
which indicates satisfied or not satisfied, X is a vector of independent or
conditional variables for user satisfaction, F is the distribution function, b is a
vector of unknown parameters that is to be estimated, ε is a random error term,
and i indicates an individual respondent. The dependent variable representing
the user satisfaction is dichotomous. It is written as:

1 if Y * > 0
0 otherwise

Y =
								

(4)

The variable Y is not observable and defined based on the latent variable Y*.
It takes the value one (Y=1) if Y*>1, implying that the person is satisfied, and
zero (Y=0) if Y*=0, then it suggests that the person is dissatisfied. The SATISFY
model hence is specified as:
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(5)

where, Xj represents J individual indicators of user satisfaction. This can be
seen in the following equation:
(6) Y=f(Gender, Age, Income, Education, Price, Location, Use purpose).
The model specification can be shown as follows:

Yi = α 0 + β Gen Genderi + β Cos Cost i + ∑ β j Age ji + ∑ β j Education ji +...
j =1

∑β
j =1

j

j =1

Emplopment ji + ∑ β jUuePurpose ji + ∑ β j Location ji +e i
j =1

j =1

								
(7)
The models with dichotomous dependent variables are by tradition
estimated using logit models (Greene, 2008). The model is written as:

1

P(Yi = 0) =
									
1 + exp( βxi )
				
, Probability of being satisfied. (8)
exp( β xi )
				
P (Yi = 1) =
1 + exp( β xi )
				
, Probability of being dissatisfied. (9)
where, X represents the vector of the indictors. The model is estimated by
maximum likelihood estimation method. The estimation method is iterative.
The estimation results are reported in Appendix Table A.3. A battery of the
model specification tests can be used by a likelihood ratio test (LRT). It is
based on the log likelihood values obtained from different restrictive versions
of the model.
Table 2: Frequencies of actual and predicted outcomes from Model 1
Actual Value

Predicted Value

Satisfy

Dissatisfy

Satisfy

Dissatisfy

972

486

676 (69.5%)

179 (36.8%)

1458

855 (58.7%)

According to the results shown in Table 2, Kurdish mobile service
subscribers are mostly satisfied with the service, 972 respondents observed
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to be satisfied and the model has correctly estimated 69.5% of the actual
outcome, while an alternative frequency (dissatisfy) has 468 observations and
the model has estimated correctly 36.8% of the actual outcome. To test the
fit of the model, we calculate the predictive values for the two alternatives:
(676+179)/1458=58.7% which implies that 58.7% of the data fits well and is
correctly predicted by the estimated model.
The Likelihood Ratio (LR) test value in this model is 120.826 with
13 degree of freedom. This indicates the effects of model specification are
statistically highly significant with a confidence at 99% level of significance.
Thus, we reject the null hypothesis that the coefficients of the independent
variables are all simultaneously equal to zero.
We will test for heteroscedasticity in the SATISFY model and will
follow the steps suggested by Verbeek (2004) for heteroscedasticity test1. Here,
we assume the variance of the error term depends on an exogenous variable Zi,
and it is written as:

v(e i xi ) = h( zi′θ ).

								
(10)
where, h( ) is a nonzero constant. If the value of is not equal to zero then,
the variable Zi will affect the variance, . This will present heteroscedasticity,
otherwise the case will be homoscadastic. In accounting for heteroscedasticity,
it is possible to investigate whether heteroscedasticity is of known or unknown
form. In this case we investigate based on the assumption of known form
and the function of specific consumer characteristics. The estimation results
assuming heteroscedasticity of known form and multiplicative are presented
in Table 3. The form of heteroscedasticity can be presented in the following
equation:

Var[e i xi ] = [exp(θZ i )] 2

(11)
								
The LR for binomial logit model with heteroscedasticity is 107.3. This exceeds
the critical value (CV=23.59) at the 99% level of significance for chi square
degrees of freedom which is equal to 9. The null hypothesis test result for
Ho: homoskadasticity ( ) indicates that the effect of the model specification
is statistically significant. This suggests the presence of heteroscedasticity
(Greene, 2008).
1 Estimation of multinomial models assuming heteroscedasticity is not feasible within the frame of the
existing statistical packages (Lee, 2009).
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Table 3: STFY binomial Logit with heteroscedasticity
SSTF

Coefficient

Standard
Error

t
statistics

p
Value

Mean of
variable

Constant

-0.480*

0.286

-1.680

0.093

AGE

-0.00004

0.003

-0.020

0.988

34.108

MALE

0.385***

0.089

4.310

0.000

0.535

INCOME

-0.00007

0.0003

-0.250

0.805

928.326

PRICE

-0.032

0.218

-0.150

0.885

1.227

ERBIL

-0.196**

0.082

-2.400

0.017

0.381

DHOK

-0.129

0.101

-1.270

0.203

0.162

SOCIAL

-0.141*

0.081

-1.740

0.083

0.319

ENTMNT

-0.689***

0.241

-2.860

0.004

0.055

OTHEPRPS

0.343**

0.153

2.250

0.025

0.061

Disturbance variance terms
PRIMS

-1.1003***

0.224

-4.910

0.000

0.119

MIDS

-0.721***

0.221

-3.260

0.001

0.112

HS

-0.745***

0.192

-3.880

0.000

0.243

POSTGRAD

-0.509

0.372

-1.370

0.172

0.056

From Table 3, one can note that the education category groups
primary school PRIMS, middle school MIDS, and high school HS are negative
in relation to the college degree as reference group. They are all statistically
significant, and the coefficients are -1.1, -0.72, and -0.74 respectively. They
decrease the conditional variance by exp(-1.1)2, exp(-0.72)2 and exp(-0.74)2
respectively. Hence the heteroscedasticity test proves that the model under
homoskadasticity is miss-specified and the less educated has less variation in
user satisfaction than more educated users.
Moreover, the results of the binomial logit model presented in
Appendix Table A.3 shows that the gender, age, location, education level,
and the purpose of use are all highly statistically significant. However, only
the gender and age have positive effect. Male users and relatively older ages
are more likely satisfied with the service. The other significant factors have
negative effects on user satisfaction. This can be considered as an appealing
result. It implies that the users with some education level, living in Erbil, who
mostly use the service for entertainments and for more than one purpose are
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generally not satisfied with the services they have adopted. In looking deeply
to the results, even though the income and the price are not significant, they
have also negative effects. They support the consumption theory that higher
price for the purchased good and lower income will lead to lower satisfaction
rate.
Hypothesis H3, H5, H6, H8 and H9 are clearly justified by this model.
By looking at Figure 2 which shows the proportion of satisfied users and their
corresponding dimension, it shows that the highest percentage of satisfied
users are because of the cheap price, then the network quality comes in the
second rank. It can be inferred that the subscribers care mostly about the
service fee and the network quality.
Figure 2: Dimensions of user satisfaction

[Voice Quality spelling in the chart]
However, one can look at the satisfaction in this study in a different
dimension, namely the service quality dimension that has been rated by
the users. To analyze the service quality dimension, we have taken into
consideration only the satisfied users (972 observations). The results show that
321 satisfied users rated the quality of the service as very high, 407 as high and
184 as medium. However, 60 observations (6.1%) rated the service quality as
low and very low in spite of being with the satisfied group (see Figure 3).
Figure 3: Service quality rate
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Model 2: Multinomial Logit Model for Brand Selection
Here we estimate a model of choosing the brand of the cell phone
for mobile telecommunication service in Kurdistan Region. We are interested
in an individual sample as a brand type; hence, we use the multinomial logit
model to study the choices of brand. It can be considered as special case of a
general model of utility maximization (Greene, 2008).
In our model, it is assumed that the independent variable consists
of a set of individual specific characteristics, such as gender, age, income,
education, employee and so on. These are the same for all the choices. The
observational setting is the individual’s choice among a set of alternatives,
where it is assumed that the determinant of the choice are the characteristics
of the individual. The models with dichotomous dependent variables are
estimated. The choice probability is written as:
[U j > U k ], ∀k ≠ j
Probability [choice j] = Probability				

(12)

This indicates that the probability of selecting choice j will be the same as
selecting the probability of the utility of rank j which is greater than the utility
rank k, in a condition that the utilities specified are not equal. The model is
specified as:

Yi = f ( x1i , x2i ,....., x Ji )
								

(13)

Where, x are J indicators or vectors of indicators of operator service types.
The indicators here are the users’ gender, location, age, income, education,
occupation, cost, and the purpose of using the adopted mobile telephony
service. The model can be specified as:
Brand i = α 0 + β Age Agei + β Cost Cost i + β Income Incomei + β Gender Genderi + ∑ β j Location ji +
j =1

								
∑ β j Eduation ji +∑ β jUsepurpose ji +e i
j =1

(14)

j =1

Where, Age, Income, Gender, Location, and Education represent
the age, income, gender, location, and education level of the consumer, Cost
and Use purpose represent the cost of using the service and the purpose of
using the service most respectively. Brand is the dependent variable (that has
three values (0: Nokia, 1: Korean (Samsung and LG), and 2: Other brands).
The number of categories in each group of variables (J) may differ by the way
the respective variable category is defined. Since, there are multiple categories
for Brand; we will choose a base category as the comparison group. Here our
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reference choice is the first group (Nokia=0). Moreover, reference groups for
explanatory variables are Female, Sulaymaniah city, College (postgraduate)
education, and she is using the phone for work related purposes2.
The respondents were asked to rank the top brands of the region’s
market. The results show that 69%, 19%, and 12% of the respondents ranked
Nokia, Korean and other brands such as Sony Ericson and Motorola respectively.
To analyze the ranking reason of the respondents, we have developed a
multinomial logit model. The results of the model can be seen in Appendix
Table A.4. The predicted outcomes of the model versus the actual outcomes
are reported in Table 4. To test the fit of the model, we calculate the predictive
values for the three alternatives: (959+65+27)/1458=72% which implies that
72% of the data fits well and is correctly predicted by the estimated model.
The Likelihood Ratio test value in this model is 290.11 with 40 degree
of freedom. This indicates the effects of model specification statistically are
highly significant. With confidence at the 99% level of significance, we can
reject the null hypothesis that the coefficients of the independent explanatory
variables are all simultaneously equal to zero. This is favor of the specified
model specification.
Table 4: Frequencies of actual and predicted outcomes- Model 2
Predicted Alternatives (Brand)
Actual
Alternative

Nokia:

0

Nokia

Korean

Others (Sony
Ericson,

0

(LG and
Samsung)

Motorola, etc...)

Total

959 (73%)

1

2

1007 (69%)

Korean: 1

215

39

9

283 (19%)

Others: 2

131

65 (57%)

3

168 (12%)

Total

1305

10

27 (69%)

1458

114
39
Among the 972 satisfied customers, 675 respondents were selecting
Nokia as the best brand, 188 Korean brands, and 109 the other brands (see
Figure 4). Moreover, the demographic characteristics, and the entertainment
aspects such as multimedia and color of the cell phone are the most significant
factors affecting the user choice for the selected brand. Even in this model, we
2
We have chosen different references in the models to show the best results and for easy interpretation. However, choosing different references will not affect the results of the models.
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can prove the validation of the hypothesis H1, H3, H5, H6, H7, and H8. This
indicates that this model is as powerful as the previous ones.
Figure 4: Satisfied Users with Brand Choice

Model 3: Multinomial Logit Model for Cell Phone’s Preferred
Features
Respondents of the survey were asked to reveal their likings for the
various features of the mobile phone that they were using. The responses are
summarized in Table 5. The cell phone’s color (499 observations with 34%),
and user friendly (366 observations with 25%) are among the two features
mostly valued by the customers, followed by multimedia (music and video)
which accounted for 215 observations with 14.7%. Battery life (205 observations
with 14%) and extra technology (173 observations with 11.8%) are the other two
important features. The hypotheses H1, H3, H5, H6, H7, H8, and H11 are tested
in this model are all justified.
Table 5: Frequencies of actual and predicted outcomes-Model 3
Predicted Alternatives (Mobile Phone Features)
Actual
Alternative
Colour:
0

Colour

Media

Battery

Technology

User
Friendly

0

1

2

3

4

376
(75%)

20

5

6

92

109

Total

499
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Media:
1

98

66
(30%)

9

1

41

215

Battery:
2

96

39

11 (5%)

5

54

205

Technology:
3

85

17

6

10 (17.3%)

55

173

User
Friendly: 4

172

10

7

8

169
(46%)

366

Total

827

152

38

30

411

1458

Finally, we present in Table 6 a summary of proved and justified
hypothesis by the three models constructed in this study. It should be noted
that, six of the hypotheses are tested in more than one model.
Table 6: Summary of the Hypotheses Test Result
Hypotheses

Models

H1

Model 3, Model 2

H2

Model 3

H3

Model 1, Model 3, Model 2

H5

Model 1, Model 2

H6

Model 1,Model 2

H7

Model 2, Model 3

H8

Mode 1, Model 2

H9

Model 1

H10

Model 3

H11

Model 3

Note that we were unable to test hypothesis H4 suggesting that the price has a
relationship with the satisfaction. The price coefficient in Models 2, although
negative did not turn out to be statistically significant.
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Marginal Effects
The coefficients estimated from binomial and multinomial logit
models cannot be directly interpreted. The estimated parameters will only
provide the expected change in the logit but not the probability of selecting
a specific choice. Thus, in order to test the effects of the explanatory variables
that construct the three models under study, we need to count for the marginal
effects and elasticities. The Appendix Table A.5 reports the marginal effects of
the three models under study.
The coefficient of the residents of Erbil in model 1 is -0.477. This
implies that the probability to be satisfied is higher for customers residing in
Sulaymaniah than Erbil by 0.477. Older age’s probability to be satisfied is higher
than young age by 0.21. The negative signs of education categories’ coefficients
imply that the educated people in the region are not most likely satisfied with
the service. Moreover, customers who use the service mostly for entertainment
purpose are more likely satisfied with the service.
Male users in Model 2 prefer to use other brands of cell phone rather
than Nokia while younger ages prefer to purchase Korean brands. Customers
with less education prefer Korean brands in relative to Nokia as the Korean
brands offer more user friendly interfaces that do not need higher skill to use
its features. Customers who have Korean brand cell phones and use the service
mostly for entertainments are generally satisfied. The probability of using the
service for social interaction purposes, entertainments, and for combined
social interaction network and entertainments purposes are higher by 0.673,
1.624, and 0.922 compared to using for work related purposes, and to use other
than Nokia brand respectively. Those who prefer media and color in their
cell phone use Korean brands. The probability of customers who prefer color
differences in their cell phone is higher by 0.878, 1.032 relative to Korean and
Nokia, respectively.
The positive and statistically significant value of age in Model 3 implies
that the older generations are sensitive in terms of the available features
in their mobile phones. Occupation factor is also a significant factor in the
model which illustrates that the preferred feature of the mobile phone can
be determined by the type of a consumer’s occupation. However, the choice
of a service provider affects the customer’s choice for the feature. To be more
specific, Korek users are most likely to be seeking a handset which provides a
basic feature and easy to use. This can be due to the limited feature options
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provided by Korek to their customers. The Korean made mobile handset is
favored for the users with strong preference for color and media choice.

Summary, Conclusions, and Policy Implications
This exploratory study was conducted to analyze customer’s decision
making and to increase our current understanding of the mobile business
market in the Kurdistan region of Iraq. The three discrete choice models
estimated showed the evidence of the overall significance of the explanatory
variables. The models were found to have a high explanatory power. Individual
parameters were strongly significant with the expected sign. This indicates that
the constructed model explains customers’ satisfaction of the mobile services
very well. Hence the analysis and tests conducted based on the three models
show evidence of reliability of the factors measuring customer satisfaction. It
indicates that despite a lack of previous empirical measurements of customer
satisfaction of mobile telecommunication services in the region, a wellestablished scale for measuring the satisfaction has been developed so that it
can be used by business managers, policy makers and regulators.
These findings prove the relevance of the proposed and successfully
tested hypothesis. The study represents a critical step toward developing
a satisfaction model in the Kurdistan regions’ mobile telecommunication.
The study presented important theoretical and practical contributions that
are useful to the market analyzers and decision makers. It provided a better
conceptualization of the formation of satisfaction in the Kurdistan region by
examining its influential factors.
The findings of this study can help mobile phone operators in their
operation and their strategic plans of marketing. The attributes discussed
under the category of demographic characteristics, brand, customers
‘satisfaction, and service quality can be considered as reliable indicators of
customer’s perception. Therefore, it can be a training guideline for mobile
phone operators’ services in the Kurdistan region. The results also show that
the perceived usefulness, perceived ease of use, and perceived enjoyment have
a significant positive relationship with customer satisfaction of the mobile
telecommunication service in the region.
The study has shown that the mobile phone is already used extensively
within the region. However, the quality of the services provided to the users
is not monitored by the government. Thereby, there are needs to develop a
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proper regulation policy from the regional and central government sides. The
regional government’s intervention through regulating the mobile telephony
market in the region will encourage the competitive firms to build and
maintain a competitive advantage. The firms must try their best to achieve
higher customer satisfaction, and to improve their service quality. Thus, the
findings will also prove beneficial to mobile phone designers, researchers and,
most important of all to the mobile phone users themselves.
It is recommended that future research should be forward looking.
It should be focused on the examination of similar models as in this study
with specific service area delivered such as SMS, MMS, internet service and
customized services. Given availability of data, additional research is also
needed to find out whether or not other factors are relevant or should be
included in the proposed models such as calling cost and the price of the cell
phone. These two variables were calculated. Despite an increased frequency
of non-response, it is recommended for future studies that, these variables
should be included in the survey questionnaire to allow more variation of data
for the individual customers.

References
[1] Agarwal, R., Prasad, J. (1997), “The Role of Innovation Characteristics and Perceived
Voluntariness in the Acceptance of Information Technologies”, Decision Sciences,
28(3), 557-582.
[2] Bolton, R.N. (1998), “A Dynamic Model of the Duration of the Customer’s
Relationship with Continuous Service Provider: The Role of Satisfaction”, Marketing
Science, 17(1), 45-65.
[3] Danaher, P.J., Rust, R.T. (1996), “Indirect Financial Benefits from Service Quality”,
Quality Management Journal, 3(2), 63-75.
[4] Davis, F.D., Bagozzi, R.P. and Warshaw, P.R. (1992), “Extrinsic and Intrinsic
Motivation to Use Computers in the Workplace”, Journal of Applied Social Psychology,
22(14), 1111-1132.
[5] DeLone, W.H., E.R. McLean (1992), “Information Systems Success: The Quest for
the Dependent Variable”, Information Systems Research, 3(1), 60-95.
[6] Eniola, S., (2006), “Customer Satisfaction In The Mobile Telecommunications
Industry In Nigeria”, Thesis, Department of Management, Ronneby, Blekinge Institute
of Technology, Sweden.
[7] Feclikova, A.I., (2004), “An Index Method for Measurement of Customer Satisfaction”,

113

Issue 3
June 2012

Scientific Papers (www.scientificpapers.org)
Journal of Knowledge Management, Economics and Information Technology

The TQM Magazine, 16(1), 57-66.
[8] Gagliano, K.B., Hatchote, J. (1994), “Customer Expectations and Perceptions of
Service Quality in Apparel Retailing”, Journal of Service Marketing, 8(1), 60-69.
[9] Gerea, F. (2012), “The Benefits of VoIP in a Competitive Business Environment”,
Journal of Business Management and Applied Economics, 1(2), 1-6.
[10] Greene, W. (2008), “Econometric Analysis”, 6th Edition, Prentice Hall.
[11] Gronroos, C.A. (1984), “Service Model and its Marketing Implications”, European
Journal of Marketing, 18(4), 36-44.
[12] Gujarati, D.N. (2004), “Basic Econometrics”, 4th Edition, Cambridge University
Press.
[13] Gustafsson F, Ross H, Delgado M.S. (2007), “Sirolimus-based Immunosuppression
After Cardiac Transplantation: Predictors of Recovery From Calcineurin Inhibitorinduced Renal Dysfunction”, Journal of Heart Lung Transplant, 26(1), 998-1003.
[14] Holbrook, M.B. (2006), “Consumption Experience, Customer Value, and Subjective
Personal Introspection: An Illustrative Photographic Essay”, Journal of Business
Research, 59(2), 714-25.
[15] In-Stat/MDR (2003), “Features and Functions: Handset Preferences and Their
Impact for Service Providers”, Research Report, available at: http://www.instat.com/
abstract.asp?id=231&SKU=IN030946WH
[16] Kang, Y.S., Hong, S., and Lee, H. (2009), “Exploring Continued Online Service
Usage Behavior: The Roles of Self-Image Congruity and Regret”, Computers in Human
Behavior, 25(1), 111–122.
[17] Kotler, P., Kelvin K. (2006), “Marketing Management”, 12th Edition, Pearson
Education Inc.
[18] Kumar, V., Mukerji, B., Butt, I., and Persaud, A. (2007), “Factors for Successful
E-government Adoption: A Conceptual Framework”, The Electronic Journal of
E-government, 5(1), 63-76.
[19] Liao, C., Tsou, C., Huang, M. (2007), “Factors Influencing the Usage of 3G Mobile
Services in Taiwan”, Online Information Review, 31(6), 759-774.
[20] Linda, C.U., Michel, L., Man, Z. Hyuksoo, C., and Ren, Y. (2009), “Is There
Really an Asian Connection? Professional Service Quality Perceptions and Customer
Satisfaction”, Journal of Business Research, 62, 972-979.
[21] Liu, C.M. (2000), “The Effects of Promotional Activities on Brand Decision in the
Cellular Telephone Industry”, The Journal of Product and Brand Management, 11(1), 4251.
[22] Lovelock, C., Wirtz J. (2007), “Services Marketing People, Technology, Strategy”,
5th Edition, Pearson Prentice Hall,

114

Determinants Of Mobile Phone Customer Satisfaction In The Kurdistan Region

Issue 3
June 2012

[23] Moore, G.C., Benbasat, I. (1991), “Development of an Instrument to Measure the
Perceptions of Adopting an Information Technology Innovation”, Information Systems
Research, 2(3), 192-222.
[24] Ndubisi, N.O., Jantan, M.L. (2003), “Evaluating IS Usage in Malaysian in Small and
Medium-Sized Firms Using the Technology Acceptance Model”, Logistics Information
Management, 16(6), 440-450.
[25] Oliver, R.L. (1997) “Satisfaction: A Behavioral Perspective on the Consumer”, Irwin
McGraw-Hill.
[26] Parasuraman, A., Berry, L.L., and Zeithaml, V. A. (1988), “SERVQUAL: A MultipleItem Scale For Measuring Consumer Perceptions of Service Quality”, Journal of
Retailing, 64(1), 12-40.
[27] Parasuraman, A., Valarie A., Zeithaml, A., Leonard, L., and Berry, L. (1991), “A
Conceptual Model of Service Quality and its Implications for Future Research”, Journal
of Marketing, 49(3), 41-50.
[28] Pagani, M. (2004), “Determinants of Adoption of Third generation Mobile
Multimedia Services”, Journal of Interactive Marketing, 18(3), 46-59.
[29] Saarinen, T. (1996) “An Expanded Instrument for Evaluating Information System
Success”, Information and Management, 31(1), 103-118.
[30] Scott, D., Shieff, D.S. (1993) “Service Quality Components and Group Criteria in
Local Government”, International Journal of Industry Management, 4(4), 42–53.
[31] Turel, O., Serenko, A. (2006), “Satisfaction with Mobile Services in Canada: An
Empirical Investigation”, Telecommunications Policy, 30(3), 314–331.
[32] Train, K. (2009), “Discrete Choice Methods with Simulation”, 2nd Edition,
Cambridge University Press.
[33] Tse, D.K, Wilton, P.C. (1988), “Models of Consumer Satisfaction Formation”, Journal
of Marketing Research, 25(1), 204-212.
[34] Verbeek, M. (2004), “A Guide to Modern Econometrics”, 2nd Edition, John Wiley
and Sons Ltd.
[35] Venkatesh, V., Davis, F.D. (2000), “A Theoretical Extension of the Technology
Acceptance Model: Four Longitudinal Field Studies”, Management Science, 46(2), 186204.
[36] Webster, C. (1989) “Can Consumers be Segmented on the Basis of Their Service
Quality Expectations?”, The Journal of Services Marketing, 51(1), 5-17.
[37] Zairi, M. (1994), Measuring Performance for Business results, Chapman and Hall.
[38] Zeithaml, V.A., Berry, L.L., and Parasuraman, A. (1996), “The Behavioral
Consequences of Service Quality”, Journal of Marketing, 60(4), 31-46.

115

Issue 3
June 2012

Scientific Papers (www.scientificpapers.org)
Journal of Knowledge Management, Economics and Information Technology

Appendix
A.1: Summary statistics (main variables) of the survey data, N=1,458.
Variable

Mean

Standard.
Deviation

Minimum

Maximum

Location

2.077

0.913

1.00

3.00

Gender

1.465

0.499

1.00

2.00

Age

1.971

0.840

1.00

4.00

Education

3.230

1.109

1.00

5.00

Occupation

4.386

1.047

1.00

7.00

Income

2.868

1.569

1.00

7.00

Monthly Expense

2.198

1.631

1.00

7.00

Month Mobile Expense

1.659

1.111

1.00

7.00

Service Provider Name

1.590

0.565

1.00

3.00

Are You Satisfy (Yes/No)

1.333

0.472

1.00

2.00

If Yes, Why

2.987

1.633

1.00

5.00

If No, Why

4.049

1.489

1.00

5.00

Hand Phone Brand

1.721

1.356

1.00

6.00

Proffered Features

3.409

1.382

1.00

5.00

Hours Use

1.418

0.634

1.00

3.00

Purpose Of Use

1.612

0.845

1.00

4.00

Satisfy Rate

2.078

1.005

1.00

5.00

Quality Of Service Rate

2.217

1.044

1.00

5.00

Cost

29.942

11.772

19.20

62.25

Price

1.227

0.144

1.16

1.92
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A.2: Description of main variables and their classifications
Variable

Description

ERBIL

Consumer residing in the Capital of the Region Erbil

DHOK

Consumer residing in the city of Duhok

SULI

Consumer residing in the city of Sulaymaniyah

MALE

Male Consumer

FEMALE

Female Consumer

Age

Age of the consumer

PRIMS

Level of Education Up to Primary School

MIDS

Level of Education Up to Middle School

HS

Level of Education Up to High School

COLLEGE

Level of Education :Bachelor or Diploma

POSTGRAD

Level of Education: High diploma, Master,
Doctorate.

COLLEGE

Level of Education :Bachelor or Diploma

NONE

Occupation : None/ retired

PRIVATE

Occupation: Self employee

PUBLIC

Occupation: Public Employee

STUDENT

Occupation: Student

INCOME

Monthly Income of the Consumer

SPNAM

1: Users of AsiaCell
2: Users of Korek
3: Users for Other operating services

Discrete
Variable (1,2,3)

KOREK

Consumers use Korek service

ASIA

Consumers use AsiaCell service

Dummy (1
for Yes, O
otherwise)

OTHESP

Consumers use the other services (Ariafon/Mobitel)

PRICE

AsiaCell: 1.16
Korek 1. 245
Others on average: 1. 92

COST

Time use * Price

WORK

The most purpose of using the service: Work
related

SOCIAL

Type

Category

Dummy (1
for Yes, 0
otherwise)

Continuous
variable

: Social Interaction

ENTMNT

:Entertainment

OTHEPRPS

: A combination of available purpose
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Dummy (1
for Yes, O
otherwise)

Continuous
variable
Service
Resources

Continuous
variable

Cost

Dummy (1
for Yes, O
otherwise)

Efficiency
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HOURUSE1

Service ‘s time used (receiving/ making a call): Less
than 30 minutes per day

HOURUSE2

Service ‘s time used (receiving / making a call):
30-60 minutes per day

HOURUSE3

Service ‘s time used (receiving / making a call):
More than 60 minutes per day

NOKIA

Type of Cell Phone Brand: Nokia

KOREAN

Type of Cell Phone Brand: LG or Samsung

OTHEBND

Type of Cell Phone Brand: Sony/Motorola/Others

COLOR

Preferred Cell Phone feature: Color

MEDIA

Preferred Cell Phone feature: Multimedia

BATTERY

Preferred Cell Phone feature: Battery Live

TECH

Preferred Cell Phone feature: High Tech options

EASYUSE

Preferred Cell Phone feature: easiness of use

STFY

Is the user satisfy with the current used service

Quality
of Service
(Qos) Rate

The users rate for the service quality
1: Very High
2: High
3: Medium
4: Low
5: Very Low

Dummy (1
for Yes, O
otherwise)

Utility

Discrete
variable
(1,2,3,4,5)

A.3: Parameter estimates for user satisfaction models, N=1,458.
Variables
Main

Sub

Model 1:
SATISFY

Model 2:
BRAND

Y=1

Y=1

Y=2

Y=1

Y=2

Y=3

Y=4

Satisfy

Koreans

Others

Color

Multimedia

Battery

Ease of
Use

-1.092
***

-3.75
5***

-3.205
***

-2.967
***

-2.925
***

-2.628
***

-0.125

0.345*

0.231

0.291

0.3398*

0.067

-0.021
***

0.011

0.0302
***

0.0402
***

0.0388
***

0.053
***

Constant

Constant

-0.242

Gender

FEMALE

Reference

MALE

0.748
***

ERBIL

-0.477
***

SULI

Reference

DHOK

-0.270

AGE

0.00033*

Location

Age

Model 3:
PREFTUR
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Income

INCOME

-0.00018

Education

PRIMS

-1.01***

-0.234

0.063

MIDS

-0.81***

-0.678**

0.225

HS

-0.627
***

0.105

-0.01

COLLEGE

Reference

POSTGRAD

-0.279

-0.933**

-0.218

None

-0.543

PRIVATE
STUDENT

Occupation

-0.33D04

0.002

-0.48D04

-0.18D04

0.361

0.601

1.730
***

1.605
***

0.595

0.40537*

0.471*

-0.095

0.084

-0.275

-0.108

0.459***

0.313

0.593
***

0.171

0.125

-0.624
***

0.251

-0.348

-0.202

0.221

PUBLIC
Purpose
of Use
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Reference

WORK

Reference

SOCIAL

-0.112

0.033

0.673
***

1.295
***

0.548

0.553

0.7481
**

ENTMNT

-1.112***

0.644**

1.624
***

1.714
***

1.454
***

0.881*

-0.201

OTHEPRPS

0.568**

-0.021

0.922
***

Reference

Price

Price

-0.193

Preferred
Features

TECH

-0.214

0.081

MEDIA

0.86019
***

0.067

BATTERY

-0.50479

0.878
***

COLOR

1.16517
***

1.032
***

Ease of
Use

Reference

Brand
Name

NOKIA

Reference

KOREAN

1.372***

1.066
***

-0.325

0.157

OTHEBND

0.971***

-0.008

0.784
***

-0.036
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SP
NAME

AsiaCell

Reference

Korek

0.16556

0.191

-0.228

-0.053

0.162

0.346
**

Other
SP

0.45312

1.902
***

-0.611

-1.071**

-0.552

-0.496

Other
SP

0.45312

1.902
***

-0.611

-1.071**

-0.552

-0.496

Likelihood Ratio
LR-test

120.826
(13 df)

Reference

290.11 (40 df)

379.23 (60 df)

***, **, * Denote statistical significance at 10%, 5% and 1% level (two-sided
test) respectively
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1

0.009

0.186

-0.068

-0.019

-0.015

-0.577

0.087

-0.032

-0.039

0.017

-0.039

0.021

LOCAT

GENDER

AGE

EDUCAT

OCCUP

INCOME

SPNAME

SATISFY

HANDTYP

PREFTUR

HOURUSE

USPRPOS

QOSRATE

LOCAT
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-0.089

0.132

-0.006

0.015

-0.024

-0.158

0.042

-0.031

0.021

0.042

-0.176

1

GENDER

-0.005

-0.206

0.015

0.113

-0.021

0.043

-0.194

0.109

-0.368

-0.166

1

AGE

0.013

0.016

0.092

0.027

-0.033

0.146

0.021

0.176

0.226

1

EDUCAT

0.020

0.108

-0.059

-0.128

-0.008

0.020

-0.048

-0.027

1

OCCUP

-0.104

-0.118

0.500

0.044

0.018

0.012

0.054

1

INCOME

-0.075

0.043

0.112

0.026

0.137

-0.100

1

SPNAME

0.302

-0.025

0.002

0.075

0.013

1

SATISFY

0.004

0.138

0.126

-0.149

1

HANDTYP

A.4: Correlation matrix, N=1458.

0.022

-0.144

-0.027

1

PREFTUR

-0.044

0.022

1

HOURUSE

0.148

1

USPRPOS

1

QOSRATE
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Can The Implementation Of E-Learning
Technologies Help To Address Learning
Challenges? Evidence From A Small Island
University

Harshana Kasseeah, University of Mauritius, Email:
h.kasseeah@uom.ac.mu, T (230)4037705

This paper tries to explore the different ways in which online learning platforms
can be used to address learning challenges for students at the University of
Mauritius. The main challenges identified were in the form of large number
of students in class, the lecturer being unable to give individual attention to
each student and the inability to cover all material in the given time frame. The
main problems encountered by students were in the form of inability to ask
questions due to the large class size, lack of interaction with the lecturer and in
some cases the lack of supplementary material. Findings indicate that online
learning platforms can indeed be used to address learning challenges so that the
online learning platforms supplement and complement traditional face-to-face
lectures.
Keywords: online learning platform, learning challenges

Introduction
With the increasing accessibility of information and communication
technology and the widespread use of internet, web-based or websupplemented learning is becoming increasingly common. The most common
type of teaching at the University of Mauritius is web-supplemented courses
where the focus is on classroom-based teaching but include elements such
as the use of e-mail to send resources or providing links to online resources.
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In some cases, some lecturers also put their course outline and lecture notes
online where students can easily access the resources related to a particular
course.
This paper tries to investigate if learning challenges in a small island
university can be addressed through the use of an online learning platform.
The learning challenges are identified by conducting a survey of students and
asking them various questions so that learning challenges can be identified.
Once the learning challenges are identified, the paper explores how the
problems identified can be addressed with the use of educational technologies
integrated in the design and development of an eLearning environment.
The objective of this paper is to identify the teaching and learning
challenges of second year students in the course BSc (Hons) Economics and
Finance for the module Macroeconomic Theory ECON 2002 and to evaluate
if these learning challenges can be addressed in an online classroom. We
then study how an online learning platform can be designed, that can be
used to address the teaching and learning challenges. The rest of the paper
is organized as follows: the paper states the background and the research
problem in section 2. Section 3 looks at the research methodology. Section
4 looks at the theoretically grounded research. Section 5 elaborates on the
expected outcomes while section 6 concludes.

Background and Research Problem
The OECD provides a definition of E-learning as the use of information
and communications technology (ICT) to enhance and/or support learning in
tertiary education. E-learning can take several forms. The simplest form of
e-learning can be in the form of lecturers sending lecture material to students
using email to the more complex use of e-learning where whole modules
are delivered fully online. According to the literature the most common
type of e-learning occurs online, through the use of the internet e-learning.
E-learning can be classified in three categories such as web-supplemented,
web-dependent and fully online.
Compared to web-supplemented, web-dependent courses require
students to use the Internet for key elements of the programme. These
key elements can be in the form of assessments, online synchronous or
asynchronous discussions or online project/ collaborative work, but without
significant reduction in classroom time. Some courses can also be conducted
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in mixed mode, which uses both face-to-face and online learning platforms. In
mixed-mode, the e-learning element begins to replace classroom time. Online
discussions, assessment, or project/collaborative work replace some faceto-face teaching and learning. However, students are still required to attend
classes.
When courses are offered fully online, students can follow courses
offered by a university in one city from another town, country or time zone.
The advantage of e-learning is that it is able to rope in people who would
otherwise not have access to these courses, either because they were not
free at that time (for example people who work) or because it is too costly to
enroll in the course if it was delivered in the traditional way. For instance, in
Mauritius, students are able to follow online courses delivered by a number of
international universities without having to travel to foreign countries.
The advantage of an online learning platform is that it is able to cater
for all types of students, given that individual students learn in many different
ways and pace. Hence it is important that the lecturer is able to support
different learning needs through different e-learning delivery methods. The
lecturer should be able to develop and manage e-learning. Despite the growth
in the size and acceptance of distance education through E-learning platforms,
there have been persistent criticisms of this form of educational delivery
because it often fails to provide for interaction among students and between
students and instructors.
As stated by Pudaruth et al (2010), Mauritius is on the verge of
becoming a digital island according to the National ICT Strategic (NICTSP)
2007-2011 plan. Latest statistics shows that Mauritius has a 29.6% internet
penetration ratio with 380,000 internet users. Pudaruth et al (2010) find
that Mauritius ranks 51st on the network readiness index with a score of 4.07
based on the Global Information Technology Report 2008-2009. The paper
finds that education providers and students are realizing the potential of ICT
in delivering courses. An overview of the different websites discussed in the
paper demonstrates the increasing interest of Mauritians in using e-learning
platforms as an integral part of their education.
However, providers often misunderstand e-learning to merely webbased delivery of lecture notes and tutorial. The same traditional lecture notes
and tutorials are available in soft copy on these portals. Hence they are used
only to upload and download education materials.
The main objective of this paper is to understand the learning
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challenges that exist in the teaching of the module Macroeconomic Theory
ECON 2002 to second year students of BSc (Hons) Economics and Finance and
to evaluate if the learning challenges identified can be addressed through an
online classroom. This study attempts to answer two main questions:
Q1: What are the learning challenges faced by students taking the module
Macroeconomic Theory?
Q2: How can the learning challenges identified be addressed through the use
of an online learning platform?

Research method
To identify the learning challenges, a survey of students was carried
out using an online survey tool. The link to the online questionnaire was
emailed to all students taking the module Macroeconomic Theory (ECON
2002). The survey consisted of a number of questions to help identify learning
challenges. The next step was then to focus on three main challenges and
examine the extent to which these challenges could be addressed with the use
of educational technologies integrated in the design and development of an
eLearning environment.
From a teaching perspective, the main challenges identified in the
teaching of the module include large class and lack of participation, too much
material that needs to be covered in a short period of time, and limited time to
make students do more practical exercises. Given that the class consists of 67
students, the class is quite big and makes personal contact very difficult and
students are generally shy to participate in class discussions or ask questions.
These problems can indeed be addressed through an online classroom. For
instance, in a case of lack of participation, the objective of the lecturer would
be to improve/enhance the students’ performance and enhance interactivity
by getting students to enjoy communicating and interacting online.
To understand the learning challenges faced by students, as previously
stated a link to on online questionnaire was emailed to all students. Although
the class has in total 67 students, 29 students filled in the online questionnaire,
giving a total response rate of 40 per cent. The challenges identified by students
were many and varied. Mainly students’ main complaint was that the class
was too big and with many students, they felt that they were not being given
enough personal attention. Many students also complained that there was a
lack of resources. For instance, they did not have access to powerpoint slides
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presented in the lecture unless the lecturer emailed the slides to them.

Survey of Second Year Students
Our survey of second year students reveals that 100 per cent of
students who took the survey had an internet connection at home. A majority
of students stated that they spent more than 3 hours on the internet everyday.

Figure 1: Number of Hours Students Spend on the Internet
Source: Own Calculations

All students taking part in the survey agreed that an online learning
platform would help to enhance the teaching and address the learning
challenges of the module and as indicated by Figure 2 below, were willing to
spend time on an online learning platform. However, the majority of students
(around 93 per cent) agreed that the module should be taught both by having
face to face lectures and in an online classroom. Only 3 students preferred that
the module be taught only by having face-to-face lectures.

Figure 2: Students willingness to spend time on an Online Platform
Source: Own Calculations
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Figure 3: Usefulness of an Online Learning Platform
Source: Own Calculations

The students surveyed were also asked whether an online platform
would be useful to them. As shown in Figure 3 above, although a majority of
students agreed that an online platform would be helpful or at least interesting,
three students indicated that for them on online learning platform would be a
complete waste of time. These students reported that since the internet if full
of distractions it will not be easy to focus on the task at hand and hence they
might end up spending time doing other things on the internet.

Figure 4: Lecture Modes Preferred by Students
Source: Own Calculations

There were different ways in which students believed that an online
classroom would be helpful. For instance, students stated that if powerpoint
slides were available in an online classroom then students could download it in
a timely manner and would not have to wait for the lecturer to email them the
powerpoint slides. Students also reported that they would prefer that lectures
be recorded and uploaded in an online classroom as they would then be able
to access any lecture material that they missed. A number of students also
emphasized that an online platform would also enable them to ask questions
that they are either too shy or too ‘scared’ to ask in the lecture. They also
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believed that the lecturer will be able to answer all their queries and this would
be beneficial for all of them.

Theoretically Grounded Design
A number of studies have found positive benefits of online learning
platforms (see Laister and Kober, 2012). This paper assumes that online
learning platforms can be used to deal with three main teaching and learning
challenges as elaborated below. The design of the online learning platform will
address the main challenges identified. First the online platform will address
the problem of lack of resources. Second the online learning platform will
address the issue of lack of interaction between peers and lecturer-student
and finally, third the online learning platform will be used to enhance the
learning of the module by making students do a series of activities (multiple
choice, fill-in the blanks, crosswords) that stimulate all areas of learning.

Repository of resources
The online learning platform can act as a repository of resources. As
indicated in the previous section, many students complained that there were a
number of resources that were not readily available to them. Hence the online
learning platform could be used to address this basic requirement. The online
platform could allow access to:
(i) Course information
Information about the course structure, contact details of staff and faculty
members, and the various facilities available for the students in the faculty can
be uploaded on the online classroom. Students could also be provided with
semester dates, a course timetable, and lecture contents and outcomes for the
entire academic year.
(ii) Lecture notes and Tutorials
The notes used during the traditional face-to-face lectures can be made available
for download usually immediately after the scheduled lectures. Questions for
problem-solving sessions can also be uploaded. Announcements and various
posts can be posted so that students are kept informed of changes in lecture
time, work to be handed in and readings.
(iii) Additional resources, Quizzes and Useful Links
Relevant resources can also be uploaded in the online classroom for
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students to view online or download. These can consist of journal articles,
relevant web addresses, past exam papers and feedback. Multiple choice, truefalse, matching and fill-in-the blanks exercises can be designed and uploaded
to test the level of understanding of students about the concepts taught. These
exercises can be scored automatically. Students can be given appropriate time
limits to complete each quiz. The resource person can also allow students either
one attempt or several attempts per quiz. In this way, students will be able
to review their attempts throughout the academic year. The online classroom
would also be particularly effective in case of limited time and bulky lecture
material. Some parts of the lecture could be covered in the online learning
platform.

Encouraging student(peer-to-peer) and student-lecturer
interaction in the online classroom
The danger is that most e-learning platforms are static ways of
delivering information using the internet. Sometimes there is no interaction
between the learner and the tool (Laister and Koubek, 2001). As proposed by
McBrien, Jones and Chen (2009), improved teaching and learning strategies
are needed to provide students not only with the convenience of distance
education but also the kind of access to real-time interaction with the
instructor and class peers that simulates the traditional classroom setting.
West and Jones (2007) find that students have asked for more opportunities to
interact with each other in synchronistic ways.
For an online classroom to be successful, it is important that learners
are able to build relationships that enhance feelings of safety and trust, defined
by Conrad (2005) as ‘building community.’ The ‘community’ should be able to
give a general sense of connection, belonging and comfort that develop over
time among members of a group who share the same goal. However it is
important that students’ perception of learning and satisfaction are enhanced
through high levels of interaction, particularly those that enhance feelings of
social presence (Shin 2002, Richardson and Swan 2003, Shin and Chan, 2004).
Ng (2007) reported the use of a synchronous e-learning system (Interwise)
for online tutoring offered by Open University of Hong Kong. Battin-Little,
Passmore, and Schullo (2004) studied the use of Elluminate Live! (E!) by a
group of nursing students, and the results showed that a majority of students
rated E! in a positive way.
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In the online classroom, the main tool that can be used on moodle to
encourage interaction between students and the student and lecturer can be
in the form of discussion forums. After each lecture, students can be asked to
comment on the new concepts they have learnt which will help them to build
on their understanding of the subject matter.

Addressing the various domains of learning of students
There is more than one type of learning. A committee of colleges, led
by Benjamin Bloom (1956), identified three domains of educational activities:
cognitive: mental skills (Knowledge); affective: growth in feelings or emotional
areas (Attitude), psychomotor: manual or physical skills (Skills). Therefore the
lecturer has to ensure that the online classroom addresses the different types
of learning of students. The taxonomy of learning behaviors as proposed by
Bloom (1956) can be thought of as “the goals of the learning process.” That
is, after a learning episode, the learner should have acquired new skills,
knowledge, and/or attitudes. Hence it is important that the various activities
in an online learning platform address all the different types of learning.
The online learning environment can be an asset as it can be used to design
activities and classify them according to Bloom’s taxonomy. This ensures that
the activities will gradually evolve to the designed level. For example, if an
activity’s goal is to reach the “Application” level, then the activity has to address
first the “knowledge” and second the “comprehension” aspect.

Expected Outcomes
Some of the popular online learning platforms include WebCT,
TopClass, The Learning Manager, Virtual Learning Environment, Blackboard,
E-College. Moodle is also a popular online learning platform but defined
rather as a Course Management System (CMS), also known as a Learning
Management System (LMS) or a Virtual Learning Environment (VLE). It is a
free web application that educators can use to create effective online learning
sites (Seluakumaran et al, 2011).
The online-learning platform is expected to help deal with the
teaching and learning challenges. By uploading course material on Moodle
for example, and including Powerpoint slides, lecture notes, tutorial material,
extra reading material and links to resources, the online learning platform
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could act as a major supplement of face-to-face lectures. On one hand the
lecturer will be free from the tedious task of giving out handouts and material
related to the course or having to email all the material covered in lectures
week after week. The lecturer will be able to cover more material if students
are able to go on the online classroom and prepare themselves before attending
lectures. At the same time, students will be able to access all the resources at
their own discretion.
The online classroom is also expected to encourage more peer
interaction and lecturer-student interaction. One of the main issues raised
by students was that they did not feel at ease asking questions in class either
because they were uncomfortable or because they were worried about what
their peers might say. Due to the lack of time there was also limited interaction
with the lecturer. The online platform would encourage students to have more
discussion and they would also be more comfortable in asking questions and
getting personal advice and feedback from the lecturer. Finally, the objective
of the online classroom will be met if there is a significant improvement in
the performance of students after the implementation of the online learning
platform.

Conclusions
This paper tries to identify the various teaching and learning challenges
that exist in a typical classroom at the University of Mauritius, which is a small
island university. The learning challenges identified by conducting a survey
among students were many. The learning challenges include the large classes
with many students complaining that there is very little interaction with the
lecturer. Students find that they have difficulties to access material relating
to the lecture and that there is very little individual attention provided by
the lecturer. The survey conducted among students indicates that an online
learning platform would definitely help to deal with the teaching and learning
challenges identified.
It should be noted that teaching face-to-face is very different from
teaching online. The online classroom should be designed in such a way that
it is student-oriented. Students should be able to understand the objectives
behind doing various online activities and the benefits of discussing their
problems on the online platform. Feedback mechanisms are also very
important. For example, for each activity performed in the online classroom, it
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is important for the lecturer to provide detailed explanation of what is required
from the students and how they will be graded, which could be in the form
of a rubric. Students should also be allowed to discuss their progress, issues
and findings with their peers and lecturers either through synchronous and/or
asynchronous discussions.
The survey conducted for the purpose of the paper indicates that the
online classroom is viewed as a supplement rather than a replacement of the
traditional face-to-face lectures. Obviously, the online learning platform is not
the miracle solution to all the problems of teaching and learning. It is clear that
no single e-learning method is best for every learning need. The lecturer might
need to use several e-learning technologies as well as traditional learning
methods. A blended learning program combines e-learning and traditional
learning methods. Blended learning can provide the convenience, speed and
cost effectiveness of e-learning with the personal touch of traditional learning.
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The aim of this paper is to show the advantages of GIS in monitoring and
improving flood response management in Albania. A full statistic overview of the
last flooding occured in the region of Shkodra will be presented. The delicate area
balances as far as water management is concerned, have turned into repetitive
problematic that have become endemic to the region. The flooding in 2010 and
2011 due to heavy rain, snow melting and hydropower management caused a
strong impact in the socio-economic life of the population. According to the last
statistics, numbers referring to population displacement, house inundation,
property damages seems to be a growing concern for the State Emergency
Service. This scenario involves the role of the government institutions in both
planning and the operational contexts. Uncoordinated measures between
emergency groups, delayed actions from the hydropower specialists, the lack
of updated geoinformation followed by a limited remote control occur due to
a continuous distant approach created toward GIS technology in our country.
As a solution to this scenario it will be presented a concrete platform based
on calculations and statistics of dam capacity, allowed water levels, maximum
rainfall levels, climate factors, population density and movements. GIS carries
the potential for flood plain management, flood mapping and forecasting,
also population education and awareness. Geospatial information and remote
sensing utilization serves as bridge between flooding security measures and
damage evaluation. Integration of the population distribution model toward
flooding classification which aims the developing of an index mapping is the
first step to be initiated. In our case it is important to denote that the usage of
GIS utilities is more effective in the pre-flood than the post-flood phase.
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Introduction
The Albanian hydrographic territory has a surface of about 44,000
km2, that is about 57% more than the overall country surface. The average
perennial total inflow of all the Albanian rivers is about 1245 m3/s which turns
the country into a vulnerable area affected by continuous inundation where
Shkodra is the most affected region. According to statistics (figure 1), flood
occurrences in the last twenty years report more than 40% of the natural
disasters in our country.
Shkodra region is located in the north-western part of Albania. It is
situated beneath three high hydroelectric power dikes which present a great
risk for the area [6]. The plain of NenShkodra is part of the lowland of Shkodra
situated in its southeast between the cities of Shkodër in north and Lezha
in the south and covers an area of 638 km2 (63 800 ha). This area represent
a complex of wetlands being one of the most interesting and important not
only in the Adriatic sea but even in the Mediterrain (figure 2). The lowland
of Nënshkodra and the Shkodra lake shore areas during the period of intense
rainfall, especially in the years 1952, 1960, 1962-1963, 1970-1971, 1979, 1994
have been flooded time after time, causing significant economic damage to
agriculture land, housing, etc. Even after the construction of the Vau Dejes
hydropower station on the cascade of Drini river followed by the hydropowers
of Koman and Fierza that consequently made it possible for the waters of Drini
river to be commanded by “the man”, but without being able to take control of
floods occuring in the lowland of Nënshkodra, which still remain a threat to
this area.

Figure 1: Disaster statistics, period from 1980 – 2010
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Figure 2. Hydrographic Map of Albania
Having observed the annual performance level of Shkodër lake, an
increase of its surface is basically affected as a result of massive floods from
the rivers Drini, Kir, Gjadër, Përroi Thatë, etc especially when the hydropower
gates tunnel of Vau Dejes are opened, bringing excessive blowing of the Buna
river which changes it’s flow toward the lake.

Scenario
Especially in the last two years, the period between NovemberDecember has been the most critical throughout the history of emergencies
(figure 3). The irregular rainfall density is clearly stated in the annual
distribution, which shows that in the half of the wet period falls approximately
65-70% of the annual quantity of precipitation.
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Figure 3: Aerial pictures of the flooded areas, Shkodër December 2010
This is the most delicate period, which on the other side followed
by unusual seasonal temperatures like that of December 2010 where gauging
stations revealed values reaching the (15-170C) at a time where the average
values come around 40C, followed by a quick process of snow melting, which
triggered an unusual increase of the Drini river flows, which has consequently
increased the water levels in the three hydroelectric power lakes. The situation
complicated with the risk of a possible hydropower burst that could lead to
incalculable damages, due to this, in a short-time decision-making process
authorities were obliged to release water which supported by heavy rain caused
inundation (figure 4).
These floods have been more difficult to manage due to it’s specific
size, geographical extension, type and problematic, the number of people
involved in this situation, the quantity and diversity of structures that took
part in their management. The consequences are evident, during the period of
1-30 December, 2010 there have been 14310 ha of drowned land, 4660 destroyed
houses, 5540 houses sorrounded by water and more than 14210 evacuated
people. Inundations have been caused due to a certain number of factors
which will be mentioned in a row according to their coefficient of importance.
Although it seems strange, the primary factor has “human” origin and derives
from a poor hydropower management.
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Figure 4: Flood extend in Albania, January 11, 2010
ENVISAT ASAR (http://www.zkl.dlr.de)
Some floods occur slowly, some others within a night. Throughout
the night of December 25 Fierza basin was almost in it’s highest allowed
quotes compared to the rates approved by the coordination committee for the
hydropower management. This has caused water levels in Fierza to reach the
293.1 meters from 290 meters which is the maximum limit allowed to keep the
water level in the lake. Only during the night the water level increased by 3.1 m.
The maximum capacity or limit of the Fierza Lake is 296 meters
and if this level is exceeded then there would be consequences. The other
hydropowers run into an analogue situation. In the Koman hydropower the
water level reached the 173.86 meters from an allowed maximum of 175 meters,
in the Vau Dejes hydropower the water level reached the 75.4 meters from the
76 meters allowed, while in Ulëz and Shkopet hydropower the situation seemed
to be even more critical, the water level was only 78 cm from the critical point
(figure 5).
This precarious situation was aggravated by weather conditions still
favorable to further growth of this quota which lead the hydropower authorities
to open the discharged gates, which become a key factor in causing flooding.
The worst possible scenario is that when the gates should be put to use, they
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won’t be functional, the water of Fierza lake will damage its dam and this will
cause a chain reaction to the hydropowers of Koman and Vau Dejes. Then,
neither Shkodra nor Lezha city will longer exist, at least.
The overall estimation of flood damage during December, 2010 was
calculated over €60 000 000. More than 75% of the population of NenShkoder
and 25% of the population of the city has been directly affected from the
inundation consequences. The percentage is thought to be even higher if
included the indirect impact caused by floods.

Figure 5: Hydropower water levels, December 25, 2010

Analysis of existing flood maps and intervention points
The analysis of this problematic must be concentrated in the
missing interconnection between the rings of the chain of the flood response
management process. The first step consist in defining the right schema and
the exact intervention points. It must be taken in consideration the fact that
floods in Shkodra have been caused as a combination of “human-natural”
factors.
As already known natural factors are part of an inevitable
environmental process that reduces minimally the intervention chances,
so this leads our efforts to a better management of human factors. On the
other side the second factor leads into a further categorization based on a
combination between timing and responsibility evaluation index, the preflood and post-flood phase. Figure 6 reflects a comprehensive overview of the
basic precautionary processes related to flood occurrences according to the
respective phase.
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On the basis of this scheme stands the GIS framework which is the
actual missing link, working as a regulatory concerning data flow management
and administration. All these processes already run into partial or full
implementation by the State Emergency Services, local authorities or private
agencies, but the key issue is the lack of organization and interaction which
leads to effective measures.

Figure 6. GIS Framework (human factors)
Pre-Flood Phase
The implementation of a GIS framework first of all must serve as a
platform to enable interconnectivity between several phases of the process and
as a reliable solution of defence from flood in the current and future prespective.
The pre-flood phase include in a degree of importance and responsibility the
following issues.
Hydropower Management
The human factor in the pre-flood phase must be part of a correction
process due to an accurate and updated data collection which will allow
hydropower specialists to better manage “opening of the discharge gate”
process, avoiding in this way unexpected inundations in the near lands. “It was
a routine picture on the night of 25 December, when we normally fall asleep in
a quiet situation followed by an unexpected awakening in the morning aware
of being sorrounded by water reaching a height over 1 meter” - is the most
usual expression by most of the affected people.
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The decision to be taken was a double-edged knife; On one side
the security of the entire north population caused by a possible burst of the
hydropower dikes from the high water level, on the other hand an immediate
discharge of the waters inundating the near lands. Although for a long time the
risk of exposure toward floods was highly present there was no communication
or warning toward the population. The short time of reaction was insufficient
to handle the situation, people where caught in surprise leading to chaos and
disorder. Figure 7 shows at a comparative level the difference in a short time
interval (9 hours) of what happened during the hydropower discharge process.
There were 90 small hydropower plants (sHPP) in Albania constructed
before the year 1990. Actually in Albanian there are 6 big HPP and 37 sHPP
in operation. Statistics rank Albania as a contry with great potentialities in
the water sector for a further development in the HPP construction. Digital
mapping should serve as first input data for the project initiation. These
projects can be exploited to achieve a better management for the river flows
creating a sustainable platform for possible inundations.

Figure 7. Inundation phenomenon (interval 9 hours), January 2010
Remote Sensing
Through remote sensing and data transmission implementation it
is possible to monitor the situation of illegal constructions and uncontrolled
urban deposits. We can find the most critical points that needs urgent
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intervention by expanding and deepening the bed of river Buna which has
become shallow and narrow, a process that has been exacerbated by human
and natural factors, deepening of the pit lake on the outskirts of the city at
various urban deposits is strongly recommended, tweak a very large amount of
herbs, canebrakes, etc. Integration of remote sensing technology is a necessary
step to face all these issues. Through satellite images it will be possible to
identify the critical points of damaged embankments, drainage systems that
need urgent intervention, also design new emergency routes.
Finding the most efficient areas for the construction of the evacuation
shelters with maximum utilization. Identify the most affected areas from
inerts exploitation. Imagery emphasize the importance of banning and
restricting the deforestation process as an undisputed factor for inundation.
An approximate evaluation of the above mentioned solutions request a found
of over €5.000.000. Several projects mainly financed by European organization
funds took the initiative to support and offer solutions to the management of
the situation which on the other side will be inappropriate if it doesn’t exist a
complete set of digital maps containing a panoramic of the hidrological nodes
and a repository database including previous floods occurrences data.
Flood risk communication and the dynamic transactional
approach
One of the topics that needs immediate intervention is an educating
and informating platform towards the category of population that is mostly
affected by flood hazard. Especially in the last 20 years a dense inplace
migration occured from the mountainous areas to the plains of NenShkodra.
In this process we face two categories of groups; the first is unconscious of the
risk being exposed cause they are unknown to floods as mountaineers; the
second group is semi-aware of the risk but still take the chance due to their
socio-economic situation.
Flood management platforms in Europe are strictly based on the use
of Internet as the most effective and updated way of communication to the
population, which remains detached from time, location and offers different
perspectives of the problem. On the other hand the mentioned categories
don’t have a close approach to the internet and find difficulties in retrieving
information. During flood management media served as one of the basic
information source.
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At this point we face one of the most delicate issues which is the
communication and education process. Up to now there have been no concrete
steps taken. The government position is far away from a guidance authority.
Intermediate initiatives must be performed with the aim of achieving a strict
policy awareness bypassing internet issues, trying to find optional informative
possibilities like newspaper, television, direct contact through local scale
meetings or reunions, etc. There is a close connection between the community
reaction and the policy of the situation management. A well informed
community reacts in an apparent positive way towards emergency situations.
Online Survey and Web Mapping Services
An adequate monitoration system is required, followed by periodically
measures (meteorological and hydrological records) and comparisons
between values. Updated data is among the key issues to handle the situation
in the proper way. Many of the above mentioned tools are out of order or
work partially reducing significantly reliability and efficiency. Information
basically is retrieved from European agencies through internet use or personal
knowledge causing latencies and losing the possibility for an immediate
reaction which is the backbone of hazard risk response. Gauging stations stay
far away from the European standards. Continuous revealed problematics
have turned into serious obstacles in the daily measurements. A well evaluated
monitoration system is the initial stage from which derives the whole flood
response management process.
On the other side internet evolution in our country is based on
matured conditions strongly supported by government directives which
aims to push Albania among the countries with the highest internet usage in
Europe. From the year 2005 where only 0.01 of the population had internet
contracts (broadband), it sustainably increased reaching a value of 2.01 during
2008, which means that approximately 2 inhabitants from 100 where regular
clients of the broadband internet services offered in Albania. During 2010 the
indicator reached a value of 3.29 (figure 8). The evolution of GIS in Albania
has been strictly connected to the evolution of Internet, as a result there are
favorable circumstances for Web Mapping Service development based on GIS
systems.
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Figure 8. Internet evolution, (2005-2010)
Alternative Projects
A serious project has been presented by the municipality of Shkoder
for the construction of the by-pass which will perform two functions, first as
a dike to protect the western part of Shkodra (which occupies 1/6 of the total
area of the city) from floods, second as a connection road between Montenegro
and Albania. This road will have a length of about 45 km and a width that
ranges from 11-54m. The cost of this project amounts to €55.000.000. Anyway
it will be interesting studying the impact the by-pass will have to the flooded
areas, however deeper studies need to be performed finding new routes for the
evacuation process.
As a future perspective we must consider the great potentiality of
the area for hydropowers construction and exploitation. Already two new HP
Ashta1 and Ashta2 are under construction, near the Drini river. A serious project
which intend not only energetical benefits but also must be considered as a
regulatory construction work which will normalize even more the large plots
of Drini River more over in case of facing repeated large scale discharges from
the hydropowers of Drini River (Vau Dejes, Koman and Fierze). According to
the project the flow of the riverbed will be changed through the construction
of a new channel between the two plants. This design will minimize flooding
in the nearlands.
Post Flood Phase
The post flood phase is strictly connected to the terrain data.
Emergency group coordination, evacuation routes, analogue simulation cases
clearly tend in reducing the complexity of the problem. Actions must be fast
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and organized. Time evaluation is the key issue. The human factor in the
post-flood phase must be part of a well organized process where emergency
groups need to strictly collaborate with each other by exploiting satellite data
which lead them to the location of the most critical areas that need urgent
intervention in human life rescue, distribution of aids and materials, people
displacement into safer areas, positioning of logistical equipments, better
cooperation between center control unit and the outside units, etc.
Emergency Group Coordination
Emergency situations develop distantly in time, anyway local
structures must raise up a complete platform policy able to manage flood risk.
For two years the lowland of Nënshkodër has been facing almost an identical
situation. A civil local emergency plan is indispensable. Periodical emergency
groups are not enough. Experience showed that lack of information about the
number of cattle, buildings, affected population, density, etc causes a huge
wasted amount of time and energy trying to give a correct evaluation of the
situation rather than immediate actions.
Schemes developed for people evacuation resulted feasible only for a
short term cause the situation went rapidly out of control causing a massive
block of the mobility corridors. Cooperation between emergency groups is
difficult to be established without an effective communication route based on
updated data from reliable sources.
Evacuation and Simulation
Infrastructure is said to be the backbone of modern society. On the
other hand infrastructure can turn into the main issue for the population
evacuation during flood occurrences. In these regions socio-economic
situation is a primary factor, affecting people behavior during the evacuation
process. Despite repetitive appeals by the authorities to women, children and
older people to leave their homes, their difficult economic situation and strong
family relationships affects their decision-making in keeping closer distances
than the settled safety distance, tending to safeguard their homes and cattles,
or worse, refused the evacuation process at all, fearing for possible losses
in the floods. In these conditions emergency groups need to find the most
appropriate routes and locations that meet the population request.
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Many times the evacuation process turns out to have a higher
dangerous impact than the flood itself. A not well organized process can turn
into a delicate situation not only for the evacuated population but also for
the emergency groups themselves, increasing this way the complexity of the
problem. The fact that for two years in a row the University of Shkodër served
as a temporary shelter for affected population due to a short-time decisionmaking process, interrupting the studying process for more than four weeks,
creating in this way a further disorder in the city, is the most obvious scenario
of how the management policy needs to be reviewed. Population displacement
from the areas with high flood impact into safer areas is a necessary process to
be performed for the safeguard of the affected population. Their decision in
living in those areas exposes into a continuos risk not only them but also the
whole community.
Simulation is the assessment mirror with the scope of heightening
numerous situations based on specific factors. Effective simulations help
to improve the response management system. In Albania the lack of digital
maps for the region makes it difficult to act out different circumstances, hence
simulation must principally rely on repository databases referring to the
historical events in the past like the previous floods and response measures.
Anyway the obtained efficiency won’t be at a satisfactory level, requiring
immediate elaboration of digital data with the aim of implementing updated
digital maps. Statistics show up a high percentage of failed evacuation
missions. The most usual scenarios reveal emergency groups in a clearly
doubtful decision-making process during route selection.
The result consist on many missions turned back without success,
inappropriate routes containing inconsistent directions and distances, etc. All
this due to an apparent absence of digital maps usage and a lack of simulation
methods based on previous inundations which would lead to more specific
routes and evacuation places. A complete monitoration system of the zone
containing risk areas must be performed. Updated imagery and precalculated
scenarios should serve as an important step forward. GIS is fundamental for
hazard monitoration, analyze and evaluation.
Evaluation
In terms of the post-flood measurements we must consider the flood
evaluation process as an important supporting column for future reactions
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toward potentially hazards. A correctly developed assessment process is a
necessary step to increase readability and usability of the collected data in
service of a an explicit decision-making process. The offered post disaster
satellite maps indicating the inundation depth and the flood extent are based
on TerraSAR-X (DLR/ZKI).
The project SAFER (Services and Applications for Emergency
Response) provided the necessary framework for taking on this task [3]. The
results were also cross-checked against ENVISAT ASAR IMP data gathered on
8 January, 2010. Figure 9 presents the assets map for the Shkodër region in
Albania according to EUROSENSE . This map displays the maximum assets
values in €/m² (yellow to brown color range). The produced map should serve
as an input data for further evaluation maps.

Figure 9. Assets map for the Shkodër region in Albania; http://www.eurosense.
com
The combination of Assets Mapping results with the flood
characteristics allows assessing the damage caused by the January 2010 flood
in Albania [3]. The Flood Risk Map shows the damage values for the flooded
areas as detected on January 9, 2010 (Figure 10).
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Fig. 10. Flood Risk Map for the Shkodër region in Albania; TerraSar-X
The values are expressed in €/m² (yellow to brown colour range). The
finalization of this map makes possible to redirect Europian funds considering
the existing panoramic of the situation following a fair process. The evaluation
process trend not only for humanitarian organization but also allows local
and central authorities to increase readability and usability of data through
a healthy civil protection policy to direct relief efforts to the right places and
to analyze the progression of the event afterwards, so that the effects of future
disasters may be diminished or even prevented.

Conclusions
Floods have turned into an endemic problematic in the northern
region of Albania. Apart from historical events the last two years reoccurrence
have revealed a worrisome reality concerning the flood response management
system. Unlike from previous years the last occurrences showed to be strongly
conditioned by “human-natural” factors, a combination that makes responsible
a great number of authorities.
Our future efforts must be concentrated mostly in the human factors
part of a complete restructuring process. Several issues need to be faced,
beginning from the awareness of people or relevant structures, related to the
establishment of a GIS platform for flood management as a necessity for the
situation. By properly integrating the technological equipment and software
we could have a full monitoration of Shkodra district, which would allow us
in the future to make more accurate decisions. Conditions are now mature,
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the rapid evolution of the internet due to several government policies is an
incentive factor which leads to the development of Web Mapping based on a
GIS system.
A better management of the human factors heighten the necessity of a
detailed structuring schema, where several processes are categorized based on
a combination between timing and responsibility evaluation index, creating
this way the pre-flood and post-flood phase. On the basis of this scheme stands
the GIS framework which is the actual missing link, being as a regulatory
concerning data flow management and administration. All these processes
already run into partially or full implementation by the State Emergency
Services, local authorities or private agencies, but the key issue is the lack of
organization and interaction which leads to effective measures.
In addition to a current and future perspective we must insist on using
the remote sensing technology as a short-term solution to increase the region
monitoration and identify the intervention points of the main problematics
like illegal constructions, uncontrolled urban deposits, deforestation, critical
points of damaged embankments, drainage systems, expanding and deepening
the bed of river Buna, also the pit lake on the outskirts of the city.
On the other hand existing historical repository databases should be
used as the basic platform to develop the digital mapping process. Most of the
information is already available in hard copies in local government institutions
of municipalities or districts. Through the right tools, responsible hydropower
authorities create a comprehensive overview which allows them to be one
step forward toward unexpected fluctuations of the geographical data values,
increasing availability and response management system. Suddeness should
be a forbidden concept in these cases, and the past errors should serve as a
future incentive for further improvements in the management program.
As a continuing study, it would be interesting to concentrate in setting
up an integrated communication, ontime warning and notification system.
The institutional structure for disaster management needs strengthening
at the national level and regional level. It is important to delineate the fact
that GIS technology must not serve as a replacement of the already existing
solutions but should strictly cooperate with them for the benefit of producing
better results.
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Industrialization process is the one of the vital key element of any developing
country. It has two impacts. One is the benefit and the other is cost. While
it is necessary for occupational transformation of the economy, in terms of
employment and growth of the economy, but it has also substantial impact on
environmental degradation, resource depletion and related social costs. In this
research paper, the objective the study is to examine the how WTP is affected by
the other factors in Durgapur.
Keywords: Industrialization, development, Environment and WTP.

Introduction
Durgapur is an industrial metropolis in the state of West Bengal. I have visited
different areas of Durgapur for the purpose of field survey of this PhD work.
Whatever information I have collected in my primary data collection in
Durgapur Industrial belt I have put the whole information in different tables
and am trying to analyze the whole things in brief. Total number of households
surveyed is 245 and total number of person surveyed is 952. Of them 68.9% are
males. About 96.6 % of the respondents are willing to pay as long as the air quality
keeps on improving. According to place, according to different occupations
like businessman, shopkeeper and worker I have collected respondents’ views
and able get an analysis. For our analysis purpose total area of Durgapur has
been divided into two regions, one is South-West of Durgapur and another is
South-East of Durgapur. Angad Pur , D.C.L More and Maya Bazar are under
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the area of South-West of Durgapur and Gopalpur, Karangapara, Khatpukur,
Rabindrapally , Sagarbhanga and Sukantapally are under the area of SouthEast of Durgapur. According to different places , according to occupations and
according to regions respondents views regarding Willingness to Pay (WTP)
for minor changes and major changes for the betterment of environment has
been collected and analyzed. Due to industrialization there are two types of
effects observed, one is positive effect another is negative effect. Positive effects
are employment generation, profit of the factories etc. and negative effects are
total medical expenditure of the family, WTP etc.
Out of the total respondent in my survey 68.9% is male and remaining
31.1% is female. 28.2% respondent has given a perception that pollution is
unbearable, 70.6% has given their opinion that the pollution is tolerable and
remaining 1.1% has told that pollution is moderate. 98.1% respondent is not
ready in anyway to accept the pollution. A very large number of respondents,
i.e. about 91.5%, have told that they are forced to keep their windows/doors
closed on account of air pollution. A large number of those who says that they
have to keep their doors/windows closed because of air pollution also say that
either they have to keep them closed after 9 p.m. or throughout the day and
night. The perception of respondents regarding the air pollution is based on
their experience of living in a polluted area nearby the Industry. Though the
pollution is very high and the respondent are not ready to accept it in anyway
but a large number of respondent (88.0%) are not willing to move other places
because majority of them (57.7%) have personal home, some (31.1%) are staying
at quarter and few of them are staying in rented house.

Objective of the study
The objective the study is to examine the how WTP is affected by the
other factors in Durgapur.
Review of Literature:
Sharma-Rana (1986) opines that the economic development of every
region is mainly determined by the degree of industrialization achieved.
“Industrialization is the main hope of the most poor countries trying to
increase their level of income but still industrialization remains a mere hope
reality.”
Dr. Kumari A. K (2006) highlights that development without damage
to the natural resources is sustainable development and it is very much possible.
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Industrial development is necessary and it should be achieved through the
balanced way. Protection of environment should not be seen as a sartorial
interest but as an integrated component of economic and social development.
Understanding sustainable development in the context of agriculture, industry,
technology, economic development and water management is very important.

Methodology
The methods of revealed preferences rather than observed behaviors
have to be used to derive the economic value. Several methods may be used;
here I have used Willingness to Pay (WIP). Multiple Regressions has also been
used.
Survey technique
Self-administered techniques, such as mailing, are popular in survey
studies. Their advantages over other methods such as interviews, by telephone
or in person, are in terms of their cost-effectiveness, coverage of content, and
sample sizes. I have used personal interview method.
Data Collection:
There is a need for undertaking the primary survey, therefore, arose
from the use of technique, Contingent Valuation Method (Stated Preference
technique), in the valuation of environmental cost in an industrially developed
township of Durgapur situated in the Burdwan district of West Bengal. To
collect data I have used two techniques to measure cost of pollution: one is
WTP and the other is WTA. Thus under equivalent measure the willingness
to pay [WTP] is treated as an amount consumer is willing to pay for avoiding a
less preferred situation. WTP under compensating measure is a willingness to
pay for obtaining a more preferred situation.
I have done a field survey and Interviewed 245 households who
are residing nearby the factories. I have collected important information
regarding WTA and WTP. I also have got their valuable feedback regarding
industrialization and pollution.
Research Design:
Here I have assumed a model WTP = a yb1
i.e. ln WTP = ln a + b1 ln(y)
Therefore, b1= ∂ (ln WTP)/ (∂ ln y)
= [(∂ WTP)/WTP]/ [(∂ y / y]
= [y/WTP] * [∂ WTP/∂ y]
153

Scientific Papers (www.scientificpapers.org)
Journal of Knowledge Management, Economics and Information Technology

Issue 3
June 2012

We have selected only seven independent variables for the estimation
of willingness to pay function. Here two multivariate regression equations
have been used. One for minor changes (Development) in the environment
and another for major changes (Development)/ Ln WTP is our Dependant
Variable and other seven variables are Independent Variables (Predictors).
Here we have used two Regression equations
ln (WTP) = a + b1 ln x1 + b2 ln x2 + b3 ln x3 + b4 ln x4 + b5 ln x5 + b6 ln x6 +
b7 ln x7 + e.
Where e is the error.
Analysis:
Whatever information I have collected in my primary data collection
in Durgapur Industrial belt I have put the whole information in different tables
and am trying to analyze the whole things in brief.
In my study I found that the maximum number of worker (85.7 %.) are
residing at Rabindra Pally. In my whole survey I found 42.3% worker, 38.98%
shopkeeper and 18.6% businessman.
There were a number of respondents who are not at all ready to accept
the pollution by taking money. There are some protest zeros.
Table 1: Perception regarding Level of Pollution
Opinion

Proportion of People

Pollution Increasing

98.3%

Pollution same

1.7%

Pollution decreasing

Nil

Table 2: Distribution of respondents into occupational status by location
Source: Primary data
Location

Total Number
of
Respondents

Percentage of population in different Occupation
Businessman

Shopkeeper

Worker

Angadpur

158

32.1

25.0

42.9

D.C.L.More

85

0.0

71.4

28.6

Gopal pur

64

45.4

54.5

0.0

Karangapara

96

29.4

41.2

29.4

Khatpukur

75

20.0

0.0

80.0

Maya Bazar

181

11.4

52.3

36.3
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Rabindra Pally

66

0.0

14.3

85.7

Sagarbhanga

102

7.1

28.6

64.3

Sukanta Pally

125

24.0

40.0

36.0

Total

952

18.6

38.9

42.3

According to my survey (from table 1) I have noticed that at Angadpur
percentage of worker (42.9%) is higher than that of other professions. At
D.C.L.More I found that percentage of shopkeeper (71.4%) is higher than that
of other professions. In my study I found that the maximum number of worker
(85.7 %.) are residing at Rabindra Pally. In my whole survey I found 42.4 %
worker, 39 % shopkeeper and 18.6 % businessman.
It is observed that 61.6% respondents have family size 4 to 5, 30.5%
have family size 2 to 3 and 5.6% have family size 6 to 7.Among the visited
locations, at Khatpukur (50.0 %) respondents have family size 2 to 3 . At
Sagarbhanga (78.6 %). Respondents have family size 4 to 5.
Table 3: Socio- Economic characteristics of the respondents
Location

Total number
of respondents

Mean

Size of Family
Median

S.D

Angadpur

158

4

4

1.44

D.C.L.More

85

4.07

4.5

1

Gopal pur

64

3.73

4

1.01

Karangapara

96

3.76

4

1.25

Khatpukur

75

3.5

3.5

1.18

Maya Bazar

181

4.11

5

1.02

Rabindra Pally

66

4.71

4

2.43

Sagarbhanga

102

5.21

4.5

2.61

Sukanta Pally

125

4.12

4

1.2

Total

952

4.14

4

0.62

Grand Mean

4.14

Combine
S.D =

0.64
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Table 4: Distribution of respondents into Educational Qualification by
location: Source: Primary data
Place

Percentage of population into different Educational
Qualification Level
Less than X

X to XII

Graduate/
Diploma

PG

Angadpur

64.3

21.4

14.3

0.0

D.C.L.More

42.9

57.1

0.0

0.0

Gopal pur

27.3

72.7

0.0

0.0

Karangapara

58.8

35.3

5.9

0.0

Khatpukur

20.0

70.0

10.0

0.0

Maya Bazar

65.9

34.1

0.0

0.0

Rabindra Pally

42.8

57.1

0.0

0.0

Sagarbhanga

35.7

64.3

0.0

0.0

Sukanta Pally

44.0

52.0

4.0

0.0

Total

50.8

45.2

4.0

100

Table 4 shows that most of the respondents have the qualification less than
X. It has also been observed that between X to XII a huge number of people
are existing. No PG candidate is there. In total of my survey 50.9 % people
have qualification Less than X , 45.2 % people have qualification between X to
XII and 3.9% of people have qualification Graduate/Diploma .No PG qualified
people is found. Also it is observed that at Angadpur 64.3 %, Karangapara
58.8 % and Maya Bazar 65.9 % of people have qualification less than X and for
Other Places maximum number of people have qualification between X to XII.
Avery few 4.0 % people are Graduate/Diploma holder.
Table 5: Distribution of respondents into Income groups by location
Source: Primary data
Location

Nr of
respondents

Percentage of population into different Income groups
10002000

20003000

30004000

40005000

50006000

60007000

70008000

8000
and
above

Angadpur

158

14.3

28.6

39.3

17.9

0.0

0.0

0.0

0.0

D.C.L.More

85

21.4

57.1

21.4

0.0

0.0

0.0

0.0

0.0

Gopal pur

64

54.5

27.3

18.2

0.0

0.0

0.0

0.0

0.0

Karangapara

96

41.2

17.6

5.9

11.8

17.6

5.9

0.0

0.0
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Khatpukur

75

20.0

0.0

0.0

20.0

30.0

20.0

10.0

0.0

Maya Bazar

181

20.5

45.5

29.5

4.5

0.0

0.0

0.0

0.0

Rabindra
Pally

66

7.1

21.4

0.0

14.3

14.3

21.4

14.3

7.1

Sagarbhanga

102

14.3

21.4

14.3

14.3

14.3

14.3

0.0

7.1

Sukanta Pally

125

36.0

20.0

12.0

20.0

8.0

4.0

0.0

0.0

Total

952

It is also observed from the survey that most of the respondents are
in the Rs. 2000-3000 income group. It is found that at Angadpur maximum
number of people is in the income group of Rs. 3000-4000. 11.3% people have
per head income between Rs. 4000-5000, 6.8% people have per head income
between Rs. 5000-6000. Only at Rabindra Pally and Sagarbhanga there are
some people earning Rs. 8000 & above. It is also observed from survey that Per
Head Income of maximum number of people lies between 2000 to 3000. And
a very few people have the income more than 8000.People having age group
40- 50 are employed more than other age groups.
Table 6 Distribution of respondents into Annual Income by different
locations
Location

Total number
of respondents

Annual Income (Rs.)
Average

S.D

Angadpur

158

3589.3

972.3

D.C.L.More

85

3000.0

679.4

Gopal pur

64

2636.4

809.0

Karangapara

96

3588.2

1847.6

Khatpukur

75

5350.0

2108.8

Maya Bazar

181

3090.9

772.1

Rabindra Pally

66

5785.7

2757.6

Sagarbhanga

102

4642.9

2824.5

Sukanta Pally

125

3460.0

1645.2

Total

952

3697.7

845.2

Grand Mean

3697.7
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Table 7. Distribution of respondents into medical expenditure by location:
Source: Primary Data
Location

Percentage of population into different Medical Expenditure Groups
Number of
Respondents

Below
500

5001000

10001500

15002000

Above
2000

Angadpur

158

25.0

75.0

0.0

0.0

0.0

D.C.L.More

85

0.0

100.0

0.0

0.0

0.0

Gopal pur

64

18.2

81.8

0.0

0.0

0.0

Karangapara

96

29.4

70.6

0.0

0.0

0.0

Khatpukur

75

0.0

60.0

0.0

40.0

0.0

Maya Bazar

181

0.0

100.0

0.0

0.0

0.0

Rabindra Pally

66

14.3

42.9

14.3

28.6

0.0

Sagarbhanga

102

28.6

50.0

7.1

14.3

0.0

Sukanta Pally

125

32.0

68.0

0.0

0.0

0.0

Total

952

15.8

76.8

1.7

5.7

0.0

It is also observed from the survey that most of the respondents are
spending Rs. 500-1000 per month for medical expenditure purpose. It is found
that at Angadpur maximum number of people (75%) is spending Rs.500-1000
per month for medical expenditure purpose. Only at D.C.L.More 100% people
are spending Rs. 500-1000 per month for medical expenditure purpose.. Out
of my whole survey it is also found that 15.8 % people have monthly medical
expenditure below Rs.500. Only about 2 % people have monthly medical
expenditure between Rs.1000-1500 and about 6 % people are spending Rs.
1500-2000 per month for medical expenditure purpose.
It is also observed from the survey that most of the respondents are
demanding Rs. 500-1000 as monthly compensation. It is found that at Gopalpur
maximum number of people (100%) is demanding Rs.500-1000 as monthly for
compensation. Only at Rabindrapally 64% people are demanding Rs. 15002000 as monthly compensation. Out of the whole survey it is also found that
53 % people want to take Rs.500-1000 as monthly compensation. Only about 23
% people are demanding Rs.1000-1500 as monthly compensation.
Table 8: Distribution of Willingness to pay Daily (For Minor Changes) in
different locations Source: Primary Data
Location

Percentage of population for Willingness to pay Daily( For Minor Changes)
Number of
Respondent

Rs.0

Rs. 1 to 3

158

Rs. 2 to 6

Rs. 6 and above

Whether WTP Is Affected By Some Other Factors? A Case Study On Durgapur

Issue 3
June 2012

Angadpur

158

28.6

71.4

0.0

0.0

D.C.L.More

85

28.6

50.0

21.4

0.0

Gopal pur

64

72.7

27.3

0.0

0.0

Karangapara

96

41.2

58.8

0.0

0.0

Khatpukur

75

20.0

80.0

0.0

0.0

Maya Bazar

181

25.0

54.6

20.5

0.0

Rabindra Pally

66

42.9

57.1

0.0

0.0

Sagarbhanga

102

50.0

50.0

0.0

0.0

Sukanta Pally

125

48.0

52.0

0.0

0.0

Total

952

36.7

56.5

6.8

0.0

To control the pollution people are ready to pay to DMC/ADDA
according to their best. Most of the people are willing to pay Rs.1 to 3 in daily
basis for minor development in the environment. Only about 7 % people are
ready to pay Rs. 2 to 6 in daily basis for the same. It is also observed that about
71 % of people of Angadpur are willing to pay Rs.1-3 per day and 80% of people
of Khatpukur are willing to pay Rs.1-3 per day, for minor development in the
environment. Throughout of my survey we see that 57 % of people are willing
to pay Rs. 1-3 every day for minor development in the environments and 37 %
people are not at all willing to pay money because they don’t believe that the
situation will be changed and the environment will be better.
Table 9: Distribution of Willingness to pay Yearly (For Minor Changes) by
location Source: Primary Data
Location

Total Number
of
Respondent

Percentage of population for Willingness to pay
Yearly( For Minor Changes)
Rs.100to
300

Rs. 300 to
500

Rs. 500 to
800

Rs. 800 and
above

67.9

32.1

0.0

0.0

Angadpur

158

D.C.L.More

85

78.6

0.0

21.4

0.0

Gopal pur

64

100.0

0.0

0.0

0.0

Karangapara

96

94.1

5.9

0.0

0.0

Khatpukur

75

90.0

10.0

0.0

0.0

Maya Bazar

181

79.5

0.0

20.5

0.0

Rabindra Pally

66

85.7

14.3

0.0

0.0

Sagarbhanga

102

92.9

7.1

0.0

0.0

Sukanta Pally

125

88.0

12.0

0.0

0.0

Total

952

83.6

9.6

6.8

0.0
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To control the pollution people are ready to pay to DMC/ADDA
according to their best. Most of the people are willing to pay Rs.100 to 300
in yearly basis for minor development in the environment. Only about 10 %
people are ready to pay Rs. 500 to 800 in yearly basis for the same. It is also
observed that almost all the people of Gopalpur are willing to pay Rs.100-300
in yearly basis for minor development in the environment and 94% people of
Karangapara are willing to pay Rs.100-300 in yearly basis for minor development
in the environment. Throughout of my survey we see that about 7 % of people
are willing to pay Rs. 500-800 in yearly basis for minor development in the
environment. From this table we can also conclude that every people are
willing to contribute to control the pollution and ready to stretch their helping
hand for the betterment of pollution in environment.
Table 10: Distribution of Willingness to pay Daily (For Major Changes) by
location Source: Primary Data
Location

Total Number
of
Respondent

Percentage of population for Willingness to pay
Daily( For Major Changes)
Rs.0

Rs. 1 to 3

Rs. 4 to 10

Rs. 10 and
above

Angadpur

158

10.7

75.0

14.3

0.0

D.C.L.More

85

0.0

71.4

28.6

0.0

Gopal pur

64

72.7

27.3

0.0

0.0

Karangapara

96

35.3

58.8

5.9

0.0

Khatpukur

75

10.0

60.0

30.0

0.0

Maya Bazar

181

0.0

72.7

27.3

0.0

Rabindra Pally

66

0.0

78.6

21.4

0.0

Sagarbhanga

102

28.6

57.1

14.3

0.0

Sukanta Pally

125

24.0

64.0

12.0

0.0

Total

952

15.8

66.1

18.1

0.0

To control the pollution people are ready to pay to DMC/ADDA
according to their best. Most of the people are willing to pay Rs.1 to Rs.3 in daily
basis for also major development in the environment. Only about 18 % people
are ready to pay Rs. 4 to Rs.10 in daily basis for the same. It is also observed that
about 75 % of people of Angadpur are willing to pay Rs.1-3 per day for major
development in the environment. Throughout of my survey it is observed that
16 % of people are not willing to pay every day for major development in the
environments because they don’t believe that the situation will be changed
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and the environment will be better. And none of them are willing to pay more
than Rs. 10 in daily basis for also major development in the environment.
Table 11: Distribution of Willingness to pay Yearly (For Major Changes) by
location Source: Primary Data
Location

Total Number
of
Respondent

Percentage of population for Willingness to pay Yearly(
For Major Changes)
Rs. 0

Rs.100500

Rs.5001000

Rs.10001500

Rs.above
1500

Angadpur

158

0.0

60.7

35.7

3.6

0.0

D.C.L.More

85

0.0

71.4

28.6

0.0

0.0

Gopal pur

64

0.0

81.8

18.2

0.0

0.0

Karangapara

96

0.0

82.4

17.6

0.0

0.0

Khatpukur

75

0.0

40.0

40.0

20.0

0.0

Maya Bazar

181

0.0

70.5

27.3

2.3

0.0

Rabindra Pally

66

7.1

50.0

21.4

21.4

0.0

Sagarbhanga

102

7.1

64.3

14.3

14.3

0.0

Sukanta Pally

125

4.0

76.0

16.0

4.0

0.0

Total

952

1.7

67.8

24.9

5.7

0.0

To control the pollution people are ready to pay to DMC/ADDA
according to their best. Most of the people are willing to pay Rs.100 to Rs.500
in yearly basis for major development in the environment. Only about 6 %
people are ready to pay Rs. 1000 to 1500 in yearly basis for the same. It is also
observed that 83% the people of Karangapara are willing to pay Rs.100-300 in
yearly basis for major development in the environment and 82 % people of
Gopalpur are willing to pay Rs.100-300 in yearly basis for major development
in the environment. Throughout of my survey we see that about 2 % of people
are not willing to pay money in yearly basis for major development in the
environment. From this table we can also conclude that almost every people
(98% of people) are willing to contribute to control the pollution and ready to
stretch their helping hand for the betterment of pollution on environment.
The following graph shows the picture of willingness to pay of the people.
One interesting thing in the table is regarding WTA and WTP.
There were a large number of respondents who are not at all ready to accept
the pollution by taking money due to increase of pollution. A large number
of people are willing to pay money for reduction of pollution. From 732
respondents who answered the question and told that they (about 98.3%) are
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willing to pay as long as the air quality kept on improving.
Table 12: Distribution of respondents into Mean Willingness to Pay for Minor
Changes by location
Location

Total number
of respondents

WTP for minor changes
Monthly Average
(Rs.)

Yearly Average
(Rs.)

Angadpur

158

32.1

241.1

D.C.L.More

85

49.3

217.9

Gopal pur

64

10.9

140.9

Karangapara

96

22.9

170.6

Khatpukur

75

27.0

130.0

Maya Bazar

181

51.1

222.7

Rabindra Pally

66

21.4

135.7

Sagarbhanga

102

17.1

114.3

Sukanta Pally

125

21.6

168.0

Total

952

32.2

186.7

Grand Mean

32.2

171.2

Table 13: Distribution of respondents into Mean Willingness to Pay for Major
Changes by location
Location

Total number
of respondents

WTP for major changes
Monthly Average
(Rs.)

Yearly Average
(Rs.)

Angadpur

158

68.6

516.1

D.C.L.More

85

96.4

510.7

Gopal pur

64

21.8

327.3

Karangapara

96

49.4

344.1

Khatpukur

75

84.0

725.0

Maya Bazar

181

81.8

520.5

Rabindra Pally

66

55.7

628.6

Sagarbhanga

102

45.0

503.6

Sukanta Pally

125

51.6

384.0

Total

952

64.9

489.6

Grand Mean

61.6

495.5
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We have collected information on the perception of people regarding
pollution. There were number of questions through which this information
was solicited from the respondents. The respondents were asked to state
whether pollution in the area of their residence was unbearable; bearable or
moderate; whether they had to keep the windows and doors of their houses
closed, particularly at night, and the reasons thereof including pollution
whether they had to incur higher maintenance cost, i.e. whether their house
needed frequent coloring, replacement of pipes etc. and the reasons thereof,
including air pollution.
Pearson Correlation Coefficient between Ln WTP and Ln income
is 0.33 for minor changes (development) in the environment. Also Pearson
Correlation Coefficient between Ln WTP and Ln Y is 0.47 for major changes
(development) in the environment. Ln WTP is positively, though weakly,
correlated with Income for perception of air pollution as unbearable; for which
residents are forced to keep doors/windows closed.
Table 14
Ln WTP
Elasticity of WTP w.r.t income:

R Square

Beta

F

Mean

S.D

For Minor Changes

0.22

1.99
(7.09)

50.32

4.63

0.87

0.11

0.68
(4.64)

21.54

4.93

0.9

0.26

1.86
(7.71)

59.45

3.44

1.63

0.22

0.92
(7.08)

50.16

5.97

0.85

( Monthly WTP)
For Minor Changes
( Yearly WTP)
For Major Changes

( Monthly WTP)
For Major Changes
( Yearly WTP)

( ) value denotes t-value for 1 percent level of significance.
Region wise Analysis:
After analyzing the data collected through field survey the Elasticity of
WTP with .respect to income in different regions of Durgapur are given below:
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Table 15: Region wise distribution of WTP for minor changes
Summery of Output:

S-W =
SouthWest

S-E=
SouthEast

Ln WTP

Elasticity of WTP w.r.t
income for Minor Changes
(Monthly WTP) at

R Square

Beta

F

Mean

S.D

S-W of Durgapur

0.11

2.17
(3.26)

10.6

2.88

1.78

S-E of Durgapur

0.45

2.21
(8.49)

72.01

1.93

1.81

Elasticity of WTP w.r.t
income for Minor Changes
(Yearly WTP) at

R Square

Beta

F

Mean

S.D

S-W of Durgapur

0.16

1.07
(4.06)

16.46

5.14

0.72

The Beta value is 2.17 to measure the elasticity of WTP w.r.t income for
Minor Changes at S-W of Durgapur where as The Beta value is 2.21 to measure
the elasticity of WTP w.r.t income for Minor Changes at S-E of Durgapur.
Therefore S-W of Durgapur is more polluted than that of S-E of Durgapur and
there is a significant difference in F value.
Table 16: Region wise distribution of WTP for major changes
Ln WTP
Elasticity of WTP w.r.t
income for Major Changes (Monthly
WTP) at

R Square

Beta

F

Mean

S.D

S-W of Durgapur

0.2

1.76
(4.56)

20.84

3.92

1.08

S-E of Durgapur

0.38

2.15
(7.57)

54.31

2.98

1.91

Elasticity of WTP w.r.t
income for Major Changes (Yearly
WTP) at

R Square

Beta

F

Mean

S.D

S-W of Durgapur

0.1

0.58
(2.87)

8.24

6.1

0.53

S-E of Durgapur

0.32

1.09
(6.39)

40.84

5.84

1.05

From the above tables we can also see that the residents of Durgapur
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South-West suffered from air pollution to a greater extent as compared to those
residing in the South-East of Durgapur. The residents of Durgapur SouthWest had shown a higher WTP as compared to the residents of South-East of
Durgapur. Of course the number of observations for South-West of Durgapur
is comparatively small.
South-West of Durgapur is expected to be not much polluted and The
income elasticity of WTP is thus expected to be much lower for South-West of
Durgapur as compared to South-East of Durgapur.
Regarding there WTP they are asked the amount they were WTP for
a 50% reduction in air pollution. Majority of the respondents who were WTP
positive sums of money were willing to pay as long as the work of reducing air
pollution continued. The figures for WTA were for compensation on account
of worsening of the air pollution scenario. But, the figures for WTP were for
improving the air pollution situation.
There were seven Accessibility variables for which data were collected.
These variables were [1] Status; [2] Educational Qualification, [3] Annual
Income; [4] Family size [5] Yearly Medical Expenditure [6] Yearly WTA [7]
WTP(yearly) For Minor Changes [8] WTP(yearly) For Major Changes, in the
group of socio-economic variables. Most of these variables were correlated. We
first of all prepare a correlation matrix for these variables.
Correlation Analysis
Now we want see the correlation among different factors under study
in the following matrix.
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0.18

0.57

0.37

Yearly
Medical
Expenditure(Rs.)

WTP(yearly) For
minor changes

WTP(yearly) for
major
changes

0.00

0.00

0.41

PG

Annual Income
(Rs.)

-0.13

0.73

Graduate /
Diploma

0.86

0.78

0.86

0.75

0.65

0.76

0.55

0.09

Less than X

X to XII

0.85

0.40

0.14

0.46

Worker

Family Size

1.00

1.00

0.33

Business man

Shop keeper

Shop
keeper

Business
man

Variables

0.84

0.67

0.87

0.93

0.00

0.23

0.48

0.71

0.77

1.00

Worker

0.95

0.95

0.92

0.94

0.00

0.17

0.73

0.97

1.00

Family
Size

0.94

0.99

0.88

0.90

0.00

0.28

0.58

1.00

Less
than
X

0.63

0.58

0.70

0.61

0.00

-0.38

1.00

X to
XII

0.22

0.32

0.00

0.28

0.00

1.00

Graduate/
Diploma

0.00

0.00

0.00

0.00

1.00

PG

0.94

0.87

0.93

1.00

Annual
Income
(Rs.)

0.96

0.86

1.00

Yearly Medical
expenditure

Table 16: Measure of Correlation among different factors

0.95

1.00

WTP(yearly)
for minor
changes

1

WTP(yearly)
for major
changes
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From the table-16 we can easily get an idea about correlation
between different factors understudy. Majority of variables are statistically
significant variable that are positively correlated with each other income
and four educational dummies were significantly correlated with each other.
Similarly, family size and WTP were correlated with each other as well as
with different levels of education. They are not significantly correlated with
annual income of the respondents and WTP. There are high significant and
positive correlation between Educational qualification and WTP. There are
also high significant and positive correlation between Annual Income and
WTP. From the above correlation matrix we can also conclude that there is
also high positive correlation between medical expenditure and worker of the
industries. Also workers are paying more medical expanses than that of other
peoples in general. Similarly workers are ready to pay more money for cleaning
the environment. That is WTP for workers are higher than that of others.

Regression
We have selected only seven independent variables for the estimation
of willingness to pay function. Here two multivariate regression equations have
been used. One for minor changes (Development) in the environment and
another for major changes (Development)/ Ln WTP is our Dependant Variable
and other seven variables are Independent Variables (Predictors). The results
of our exercise are discussed below one by one
Now we want to see the first Regression equation is
ln (WTP for Minor changes) = a + b1 ln x1 + b2 ln x2 + b3 ln x3 + b4 ln x4 + b5
ln x5 + b6 ln x6 + b7 ln x7 + e
Where x1= Non Worker, x2=worker, x3= family size, x4=qualification
less than X, x5= Madhyamik &Onwards, x6= Annual Income, x7=Medical
Expenditure, It is observed that the R Square value is 0.99. After doing ANOVA
we get the F value 9.60 the beta values are: b1=0.41, b2=0.23, b3= -1.56, b4=0.92,
b5=1.28, b6=1.27, b7=0.63.
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Therefore the final Regression Equation is Ln (WTP for Minor
changes) = 4.87 +0.41 ln x1+0.23ln x2+-1.56 ln x3 +0.92 ln x4+0.62 ln x5+0-.31 ln
x6+0.73 ln x7+e.
It is observed that R Square value and F value are also high.
The second Regression equation is
Ln (WTP for Major changes) = a + b1 ln x1 + b2 ln x2 + b3 ln x3 + b4 ln
x4 + b5 ln x5 + b6 ln x6 + b7 ln x7 + e. Ln WTP is our Dependant Variable and
other seven variables are Independent Variables (Predictors).
Where x1= Non Worker, x2=worker, x3= family size, x4=qualification
less than X, x5= Madhyamik &Onwards, x6= Annual Income, x7=Medical
Expenditure,
It is observed that the R Square value is 0.98. After doing ANOVA we
get the F value 9.56 It is also observed that the beta values are: b1=0.45, b2=0.27,
b3= -0.73, b4=0.76, b5= -0.19, b6= -0.29, b7=1.10.
Final Regression Equation is Ln (WTP for Major changes) = -5.02+0.45
ln x1+0 .27 ln x2 - 0.73ln x3 -0.16 ln x4- 0.19 ln x5+0.30 ln x6+1.11 ln x7+e.

Conclusions
It is also observed that here R Square value and F value are also high.
From correlation coefficient we can say that all those selected variables
are highly correlated with Ln (WTP for Major changes). We found that most
of the regression coefficients are statistically insignificant. Although, they have
influence on WTP for cleaning the environment. From the value of regression
coefficient we see that educational qualification has a great influence on WTP.
Also we see that Income has less influence on WTP. For clean environment
everyone is willing to pay.
The Beta value is 2.17 to measure the elasticity of WTP w.r.t income for
Minor Changes at S-W of Durgapur where as The Beta value is 2.21 to measure
the elasticity of WTP w.r.t income for Minor Changes at S-E of Durgapur.
Therefore S-W of Durgapur is more polluted than that of S-E of Durgapur and
there is a significant difference in F value.
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The Beta value is 1.76 to measure the elasticity of WTP w.r.t income for
Minor Changes at S-W of Durgapur where as The Beta value is 2.15 to measure
the elasticity of WTP w.r.t income for Minor Changes at S-E of Durgapur.
Therefore S-W of Durgapur is more polluted than that of S-E of Durgapur and
there is a significant difference in F value.
From correlation coefficient we can say that all those selected variables
are highly correlated with Ln (WTP for Minor changes). We found that most
of the regression coefficients are statistically insignificant. Although they have
influence on WTP for cleaning the environment. From the value of regression
coefficient we see that educational qualification has a great influence on WTP.
Also we see that Income has less influence on WTP. It is also observed that for
clean environment everyone is willing to Pay.
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Fiscal Policy In European Union Countries –
A Comparative Analysis Of Adjustment And
Expansions Fiscal Policy Episodes

Iulian Viorel Brasoveanu, Bucharest University of
Economic Studies, Romania, Laura Obreja Brasoveanu,
Bucharest University of Economic Studies, Romania

Current financial and economical context brings new challenges for most of
the countries - the decrease of public revenues and the incapacity to adjust
the public expenditures. This article aims to identify the applied strategies for
large discretionary fiscal changes - fiscal adjustments and fiscal expansions for
the period 1996-2011 in European Union countries - through changes in public
revenues or public expenditures, and the effects on the economic growth process.
Using data for fiscal adjustments (improve more than 1.5 percentage points
of the budget balance) and for fiscal expansions (deterioration more than 1.5
percentage points of the budget balance), there are analysed the strategies and
the consequences for reducing/increasing the deficit.
Keywords: fiscal policy, fiscal adjustment, fiscal expansions, public revenues,
public expenditures
JEL Code: H20, H30, H50, H62

Introduction
Current fiscal context sustain the need for fiscal adjustment, which
may be obtained by increasing the public revenues or by decreasing the public
expenditures (as a share in GDP). The scope of this paper is to identify the
applied strategies for fiscal policy in European Union countries for the period
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1996-2011, and determine their consequences on the economic growth. In
Section 2 we present the empirical study on fiscal policy and underground
economy in the context of the EU27 during 1996-2011. Section 3 concludes and
section 5 contains the bibliography.

Empirical research
In this section we analyze the applied strategies of fiscal policy, depending on
the fiscal impulse. Notation for variables used is presented below:
Variables for fiscal indicators:
balance = public budget balance in GDP 		
exp = public expenditures share in GDP 		
rev = public revenues in GDP 			

(data source: AMECO)
(data source: AMECO)
(data source: AMECO)

Dummy variables
success = dummy variable for success if fiscal adjustment is successful, this
success is defined by the condition that a year after the adjustment the deficit
remains below 3% of GDP
dbalance_dexp = dummy variable for the case that the increase of the deficit
(in the case of fiscal expansions) and the decrease of the deficit (in the case of
fiscal adjustments) is obtained by a more increase of the public expenditures /
a more decrease of the public expenditures
expansionary = dummy variable for expansionary aspect of a fiscal adjustment,
this expansionary adjustment is defined by the condition that a year after the
adjustment the growth rate is greater than in the previous year of adjustment
Fiscal adjustment indicators:
size = size of fiscal adjustment, measured as the change in budget balance
(delta balance)
exp_contrib = proportion of fiscal adjustment achieved by diminishing
expenditure to GDP
= (- delta exp)/delta balance
rev_contrib = proportion of fiscal adjustment achieved by diminishing
expenditure to GDP
= delta rev/delta balance
In this context,
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dbalance_dexp = 1 if exp_contrib > rev_contrib
Economic growth indicators:
growth = real GDP growth rate			
gdppccp = GDP per capita in constant price

(data source: AMECO)
(data source: AMECO)

The database consists on countries from European Union - EU27: AT, BE, BG,
CY, CZ, DK, EE, FI, FR, DE, EL, HU, IE, IT, LV, LT, LU, MT, NL, PL, PT, RO, SK,
SI, ES, SE, UK. The data base contains annual data for the period 1996-2011 for
EU27 countries.
For European Union countries, in the period 1996-2011, there are identified
the fiscal adjustment and relaxed episodes. The methodology consists in
determining the stance of fiscal policy depending on the values of fiscal
impulse (changes of public deficit):
a - very relaxed or very expansionary, if FI is greater than 1.5pp,
b - relaxed, if FI is in the range (+0.5pp;+1.5pp);
c - neutral if the FI is in the range (-0.5pp; +0.5pp);
d - restrictive or moderate adjustments, if FI is in the range (-1.5pp; -0.5pp);
e - very restrictive or strong adjustments, if FI is less than -1.5pp.
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Greece is characterized by the maximum level of public deficit for the period
1996-2011 (8,91% of GDP) and it had only 4 episodes of fiscal adjustment – in
1998, 2005, 2010, 2011.
Neutral
Very relaxed
Relaxed

Moderate adjustment
Strong adjustment

Figure 1: Fiscal policy in Greece
Neutral
Very relaxed
Relaxed

Strong adjustment

Romania had only 2 fiscal adjustments:
Figure 2: Fiscal policy in Romania
For these countries, in the following table there are determined the
average level of total expenditures and revenues, growth rate in each of the
stances of fiscal policy.
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36.90
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-0.45
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3.20

1.13

growth

1.40

4.25

0.60

5.17

-1.08

10.89

-6.70

1.85

-0.83

0.85

0.60

2.62

1.05

1.52

0.60

0.96

-2.60

d_growth

GROWTH RATE

5.38

0.66

5.49

0.44

5.53

0.13

5.62

1.30

15.81

0.43

14.30

0.71

17.86

1.03

17.04

0.83

17.38

Gdppcpps

-0.09

0.68

-0.37

0.83

-0.22

0.16

0.30

0.66

-0.24

0.14

0.05

0.04

0.75

0.64

0.49

0.97

-0.46

d_ gdppcpps

-0.9%

11.2%

-6.2%

12.8%

-2.0%

3.2%

5.6%

4.4%

-1.3%

1.0%

0.3%

0.1%

4.4%

4.3%

3.3%

5.5%

-2.5%

dr_ gdppcpps

GDP per capita PPS in CP 2000

Table 2: Average levels for public revenues, expenditures and economic growth in each of the stances of fiscal policy in the
selected countries – 1996-2011
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-1.89
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-1.88

2.79

-1.88

3.87

76 (19%)

B

50 (13%)

c

106
(26%)

d

94 (23%)

e

79 (19%)

30.65

57.51

28.87

49.92

27.66

48.10

29.62

52.65

27.72

49.41

2.06

32.50

4.06

6.28

44.82

6.66

43.98

6.39

44.25

5.91

45.65

6.00

46.48

1.47

39.86

1.21

2.91

-2.40

1.22

-0.81

1.27

-0.07

1.31

0.90

2.81

3.06

1.33

-1.14

1.52

7.07

42.94

6.59

42.11

6.50

42.35

6.28

43.00

6.20

41.32

0.00

33.96

0.44

1.39

0.59

1.22

0.13

1.27

-0.06

1.34

-0.05

1.39

-0.69

1.31

0.93

1.64

2.98

3.63

3.13

3.64

2.58

3.76

3.05

2.54

4.74

-0.19

1.98

0.10

3.73

3.32

1.35

3.04

0.93

3.16

0.68

2.74

-0.45

4.41

-3.43

2.12

4.30

1.94

8.79

17.82

8.72

18.35

8.74

18.95

8.98

17.22

9.88

19.16

0.04

5.45

0.43

0.81

0.44

0.65

0.42

0.64

0.34

0.81

0.06

1.23

-0.31

0.13

-0.14

0.79

4.5%

2.2%

4.6%

2.3%

4.0%

1.6%

5.8%

0.6%

6.0%

-1.7%

2.2%

-2.5%

13.3%

Minim

a (76)

fiscal
policy

-31.31

balance

-17.13

d_ balance

4.52

debt

-13.61

d_ debt

33.02

uutg

-1.02

d_uutg

TOTAL
EXPENDITURES

31.39

urtg

-4.17

d_urtg

TOTAL
REVENUES

-18

growth

-17.6

d_growth

GROWTH RATE

5.524

gdppc pps

-5.207

d_gdppc pps

GDP per capita PPS in CP 2000

-12.79%

dr_
gdppc
pps

Table 3: Statistic descriptives for each type of fiscal policy, in the context of UE countries for the period 1997-2011
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6.11

-1.89

2.82

Maxim

Average

Stdev

5.18

-1.88

2.79

Maxim

Average

Stdev

-10.76

6.83

-1.88

3.87

Minim

Maxim

Average

Stdev

e (79)

-10.28

Minim

d (94)

-9.79

Minim

c (106)

-9.4

Minim

b (50)

4.96

Maxim

2.63

2.99

21.02

1.51

0.3

0.94

1.5

0.51

0.29

0.02

0.5

-0.5

0.28

-0.96

-0.51

-1.48

2.37

-3.75

-1.52

30.65

57.51

162.83

5.12

28.87

49.92

120.47

4.41

27.66

48.1

114.94

3.69

29.62

52.65

107.42

9.6

27.72

49.41

129.31

5

-0.36

17.95

-10.52

3.32

-0.66

10.22

-11.22

4.19

-0.36

13.16

-25.45

4.03

0.71

9.53

-9.51

6.94

4.41

29.66

6.28

44.82

60.66

31.18

6.66

43.98

56.68

33.04

6.39

44.25

58.47

33.22

5.91

45.65

58.16

33.35

6

46.48

66.82

2.91

-2.4

0.71

-21.13

1.22

-0.81

5.75

-4.28

1.27

-0.07

6.49

-4.57

1.31

0.9

5.39

-1.64

2.81

3.06

17.92

7.07

42.94

59.66

32.71

6.59

42.11

56.78

31.77

6.5

42.35

58.9

31.69

6.28

43

55.37

30.18

6.2

41.32

56.11

1.39

0.59

6.98

-2.86

1.22

0.13

6.68

-3.21

1.27

-0.06

6.94

-4.33

1.34

-0.05

4.67

-2.59

1.39

-0.69

4.71

2.98

3.63

11.7

-5.6

3.13

3.64

10.6

-13.9

2.58

3.76

12.2

-1.1

3.05

2.54

9.8

-6.7

4.74

-0.19

7.5

3.32

1.35

17

-3.2

3.04

0.93

17.7

-8.8

3.16

0.68

11.3

-8.7

2.74

-0.45

8.3

-8.1

4.41

-3.43

6.6

8.793

17.82

53.775

5.424

8.718

18.353

51.947

4.867

8.744

18.947

47.85

4.961

8.983

17.218

52.266

5.118

9.878

19.159

49.637

0.806

0.44

3.345

-2.717

0.646

0.417

2.345

-1.41

0.639

0.342

3.211

-1.089

0.81

0.056

2.42

-1.51

1.227

-0.315

2.992

4.51%

2.24%

8.64%

-21.26%

4.56%

2.30%

13.76%

-20.78%

3.96%

1.65%

11.05%

-15.20%

5.84%

0.62%

16.49%

-17.88%

6.00%

-1.71%

20.25%
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Table 4: Episodes of fiscal adjustment and expansions for UE27 countries –
1996-2011
Fiscal adjustments

Fiscal expansions

d_balance>1,5pp

d_balance<-1,5pp

AT

1997, 2001, 2005

2004, 2009

BE

1997, 2006, 2010

2005, 2009

BG

1997, 2001, 2004

2002, 2009

CY

2000, 2004, 2005, 2007

1997, 2002, 2003, 2008, 2009,

CZ

2004, 2007

2001, 2009

DK

2004, 2005

2008, 2009

EE

1997, 2000, 2010

1998, 1999, 2008

FI

1997, 1998, 2000, 2011

2001, 2003, 2009

FR

-

2002, 2009

DE

2000, 2006, 2007, 2011

2001, 2009

EL

1998, 2005, 2010, 2011

2004, 2008, 2009

HU

1999, 2000, 2003, 2007, 2011

1998, 2002, 2005

IE

1997, 2000, 2011

2001, 2007, 2008, 2009, 2010

IT

1997, 2007

2001, 2009

LV

1997, 2011

1999, 2008, 2009

LT

1998, 2002, 2010

1997, 2008, 2009

LU

1997, 2000, 2007

2002, 2003, 2004, 2009

MT

1999, 2000, 2004, 2005

1998, 2003, 2008

NL

2000

2001, 2002, 2009

PL

1999, 2007, 2011

2001, 2008, 2009

PT

2006, 2011

2005, 2009

RO

2010, 2011

2008, 2009

SK

1997, 2001, 2003, 2011

1999, 2000, 2002, 2009

SI

2002

2008, 2009

ES

1999, 2010, 2011

2008, 2009

SE

1997, 1998, 2000, 2004, 2005

2001, 2002, 2009

UK

1997, 1998, 2000

2001, 2002, 2008, 2009

In the next table there are registered the episodes of fiscal expansions
and their characteristics: success vs. no success, depending on the condition
that a year after the adjustment the deficit remains below 3% of GDP,
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expansionary vs. contractionary, depending on the condition that a year
after the adjustment the growth rate is greater than in the previous year of
adjustment and adjustment realized through expenditures vs. revenues.
Table 5: Fiscal expansions
success

expansionary

dbalance_dexp

no.

%

76

100%

1

22

28,95%

0

54

71,05%

1

1

12

15.79%

1

0

10

13.16%

0

1

44

57.89%

0

0

10

13.16%

1

1

1

3

3.95%

1

1

0

9

11.84%

1

0

1

4

5.26%

1

0

0

6

7.89%

0

1

1

8

10.53%

0

1

0

36

47.37%

0

0

1

1

1.32%

0

0

0

9

11.84%

56

73.68%

1

20

26.32%

1

0
1

11

14.47%

1

0

45

59.21%

0

1

5

6.58%

0

0

15

19.74%

1

16

21.05%

0

60

78.95%

The previous table contains the situations of fiscal expansions in
European Union 27 countries, regarding the success (success = dummy variable
for success, depending on the condition that for the next year the deficit
remains below 3% of GDP), the effect on economic growth (expansionary =
dummy variable for expansionary aspect, defined by the condition that for the
next year the growth rate is greater than in the previous year of adjustment)
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and the applied strategy for fiscal policy (exp_contrib = proportion of balance
change achieved by expenditure to GDP = (- d_exp)/d_balance).
From the total fiscal expansion episodes, 28,95% had success,
respectively one year after the adjustment the deficit remains below 3% of
GDP, 73,68% were expansionary (a year after the adjustment the growth rate is
greater than in the previous year of adjustment) and 78,95% had been realized
through greater public revenue than the public expenditure adjustment (the
total fiscal impulse is influenced more of public revenue decrease than public
expenditure increase).
In the next table there are registered the episodes of fiscal adjustments
and their characteristics.
Table 6: Fiscal adjustments
success expansionary

dbalance_dexp

no.

%

79

100%

1

51

64,56%

0

28

35,44%

1

1

36

45.57%

1

0

15

18.99%

0

1

21

26.58%

0

0

7

8.86%

1

1

1

26

32.91%

1

1

0

10

12.66%

1

0

1

9

11.39%

1

0

0

6

7.59%

0

1

1

12

15.19%

0

1

0

9

11.39%

0

0

1

4

5.06%

0

0

0

3

3.80%

1

57

72.15%

0

22

27.85%

1

1

38

48.10%

1

0

19

24.05%

0

1

13

16.46%

0

0

9

11.39%
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1

51

64.56%

0

28

35.44%

From the total fiscal adjustment episodes, 64,56% had success,
respectively one year after the adjustment the deficit remains below 3% of
GDP, 60,76% were expansionary (a year after the adjustment the growth rate is
greater than in the previous year of adjustment) and 64,56% had been realized
through greater public spending than the public revenue adjustment (the total
fiscal impulse is influenced more of public expenditure decrease than public
revenue increase).
Table 7: Fiscal expansions
- successful and unsuccessful, expansionary and contractionary characteristics
Success

1

0

expansionary

1

0

no

22

54

16

60

Size

-3.09

-4.02

-4.01

-3.68

Exp_contrib

0.60

0.83

0.65

0.80

growth (t+1)-(t-1)

-2.48

-3.82

1.46

-4.76

growth (t+1)

0.74

-0.58

3.88

-1.3

d_gdppcpps (t+1)-(t-1)

-0.274

-0.331

0.456

-0.520

dr_ gdppcpps ((t+1)-(t-1))/(t-1)

-0,91%

-2.04%

1.41%

-2.55%

exp

46.75

46.37

47.22

46.28

d_exp

2.21

3.41

3.40

2.97

rev

45.78

39.51

41.02

41.41

d_rev

-0.88

-0.62

-0.61

-0.71

Obreja Brașoveanu, L. (2011) obtains the empirical results that sustain
that the probability of success is determined by a complex set of factors:
the size of the consolidation effort (significant adjustments should be more
successful in supporting deficit reduction, while representing a signal change
in regime, maintaining policy credibility and irreversibility) and the need of
fiscal adjustment (the necessity of applying an adjustment should significantly
influence the credibility of the changes).
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Table 8: Fiscal adjustments
- successful and unsuccessful, expansionary and contractionary characteristics
Success

1

0

Expansionary

1

0

No

51

28

51

28

Size

2.8

3.32

3.33

2.36

exp_contrib

0.77

0.76

0.79

0.73

growth (t+1)-(t-1)

1.40

1.25

2.58

-1.07

growth (t+1)

4.41

2.1

3.83

3.24

d_gdppcpps (t+1)-(t-1)

0.569

0.206

0.425

0.468

dr_ gdppcpps ((t+1)-(t-1))/(t-1)

2.64%

1.51%

2.28%

2.16%

Exp

44.65

45.14

43.99

46.34

d_exp

-2.16

-2.82

-2.73

-1.78

Rev

44.81

39.54

42.29

44.13

d_rev

0.64

0.50

0.59

0.59

Obreja Brașoveanu, L. (2011) obtains the empirical results that sustain
that the probability of success is determined by a complex set of factors:
the size of the consolidation effort (significant adjustments should be more
successful in supporting deficit reduction, while representing a signal change
in regime, maintaining policy credibility and irreversibility) and the need of
fiscal adjustment (the necessity of applying an adjustment should significantly
influence the credibility of the changes).

Conclusions
In this study, we use data for fiscal adjustments (improve more
than 1.5 percentage points of the budget balance) and for fiscal expansions
(deterioration more than 1.5 percentage points of the budget balance) in order
to analyze the strategies and the consequences for reducing/increasing the
deficit.
From the total fiscal expansion episodes, 28,95% had success,
respectively one year after the adjustment the deficit remains below 3% of
GDP, 73,68% were expansionary (a year after the adjustment the growth rate is
greater than in the previous year of adjustment) and 78,95% had been realized
through greater public revenue than the public expenditure adjustment (the
total fiscal impulse is influenced more of public revenue decrease than public
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expenditure increase).
From the total fiscal adjustment episodes, 64,56% had success,
respectively one year after the adjustment the deficit remains below 3% of
GDP, 60,76% were expansionary (a year after the adjustment the growth rate is
greater than in the previous year of adjustment) and 64,56% had been realized
through greater public spending than the public revenue adjustment (the total
fiscal impulse is influenced more of public expenditure decrease than public
revenue increase).
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This article focuses on existing technologies in telecommunications but also on
a comparative analysis of VoIP protocols. There will also be listed ways to extend
networks and processes that contribute to the steady operation of the network
as a set SLA with the support of a large number of simultaneous connections
Keywords: VOIP, H.323, Q.931, VRRP

Introduction
Extending a H.323 Standard Based Network. H.323 standard describes a
series of functional components which can be implemented separately, in
different pieces of equipment, or can be grouped in one piece of equipment
with multiple tasks. We can remember characteristics of the mentioned
standards:
The possibility of realizing videoconferences: MC (Multipoint
Controller) – ensures the necessary functions for making a videoconference
between 2 or more terminal points. The MC establishes a control channel
H.245 with each attendee at the conference. Through this there are exchanges
of pieces of information regarding the type of conference (centralized/
decentralized). The MC is not a proper equipment, it is embedded in a terminal
point (final or gateway), gatekeeper or MCU.
It processes (mixing and commuting) audio and video signals for
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all attendees. The MP (Multipoint Processor) – adds functionality to the
conference. Like MC, the MP is embedded in the MCU. The MCU is an
independent piece of equipment, shaped as a terminal equipment, that
ensures a multi-terminal videoconference, embedding an MC and plenty of
MC (or none).
Extension. A H.323 network can be extended easier if used a gatekeeper
in its infrastructure. In this subchapter we will analyze the functionality of the
network that includes a gatekeeper, but also keep track of its behavior in the
absence of the mentioned equipment.
The main procedure for initializing a H.323 call presupposes a high
number of exchanges of information between gateway-source and gatewaydestination. Following the Fast Connect procedure, the number of exchange
processes will be reduced, permitting negotiation for the capabilities and the
attributes of the logical channel in a single input-output message between
terminal points.

Figura 1: Fast Connect
As it can be seen in Fig. 1, the procedure Fast Connect implies effecting
the sequent steps:
- The origin of the gateway initializes a session of H.225 towards
destination-gateway through TCP 1720 port.
- The initializing process of the call, based on the Q.931 protocol,
creates a combined logical through which it will be realized not only by
signalizing between terminal points, but signalizing for the H.245 specified
control function. The negotiation of the capabilities and proprieties of the
logical channel is transmitted with the signalizing process of Q. 931.
187

Issue 3
June 2012

Scientific Papers (www.scientificpapers.org)
Journal of Knowledge Management, Economics and Information Technology

- Taking into consideration the proprieties of the logical channel, the
RTP sessions will be open.
- The terminal points will realize the exchange of multimedia
information through RTP sessions.

Methods and strategies for protecting the errors
The vulnerability of every environment that depends on a common
control equipment is proportioned directly to the probability of that control
equipment to fail. In the traditional telephone network, the safety against all
damages is improved by adding control equipment.
A strategy to solve the problem is to double the number of the
equipment with an important role in the network. This pricey onset is usually
replaced with another solution that ensures the redundancy of the network,
more exactly, one substitute piece is ready to replace a damaged one. In both
cases, the strategy means having a back-up solution for the key-components of
the network. I will put forward some methods of protection against errors that
contributes at a permanent functionality of the network:
• Adding more gatekeeper equipment to the network means
reducing the risk of lack of access to the gatekeeper. Every gatekeeper
added creates an unique H.323 zone. Because every terminal point is associated
with one gatekeeper, in a single H.323 zone the terminal points need to be
configured so as to identify only one of the multiple gatekeepers that work
at a certain moment in time. To solve this problem, the gateways need to
be configured with a list of functional gateways so as to make a systemized
identification.
• HSRP (Hot Standby Router Protocol) allows setting only one IP
address for 2 gatekeeper equipments, and also allows access to both equipments
on the same local network (LAN). However, the access to the network is done
one at a time, one gatekeeper is active permanently, the other being the backup
solution in case of a malfunction. Terminal equipment are is configured
to recognized the name of the gatekeeper which can be translated in an IP
address recurring to DNS [105] solution.
• VRRP (Virtual Router Redundancy Protocol) allows many gatekeeper
equipments the simultaneous access to the network, on a single bond and
using a single IP address. One of the equipment acts like a master, and the
other are configured to act as backup equipment. VRRP is defined by IETF as
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RFC 3768.
• Configuring more gatekeeper equipment with the same prefix.
To assure a permanent function of the network at a gateway level means
configuring more gateways with a bond to the same stand from SCN [59]
network.
• Adding Fast Connect procedure. This procedure will reduce the
number of exchange processes, allowing negotiation for the capabilities and
the attributes of the logical channel with one single input-output message
between terminal points.

Figure 2: Fast Connect Procedure
As we can observe in Fig. 2, the procedure Fast Connect implies
following the next steps:
1. The original gateway of the call initializes a H.225.0 session towards
the declinational gateway through TCP 1720 port.
2. The process to initiate the call, having as basis Q.931 protocol,
creates a logical combined channel through which it would be obtained not
only signalization among terminal points, but it would be attained the specific
control function H.245. Negotiation of the capabilities and the characteristics
of the logical channel are send with the signalization process Q.931.
3. Taking into consideration the characteristics of the logical channel,
the RTP sessions will be open.
4. Terminal points will make the exchange of multimedia information
through RTP sessions.
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Comparative Chart
In a general model, the components of signalization and control of
the call are classified in common control components and terminal points.
Common control components are making sure of the following services:
administration of the call, condition of the call, management of the addresses
and control of the access to the network. In chart 2.1 there are identified the
components of the general model and functions executed by them for each of
the 3 protocols:
The specifications of the SIP standard aren’t carrying out the specific
aspects of the call, as they are described in H.323 standard. The goal of SIP
standard is to create, modify and fulfill sessions between different applications,
regardless of the type of media content or the functions of that specific
application. The session can be a phone conversation between 2 or more users,
multimedia conferences or sessions of interactive games. SIP cannot define the
type of session; it can only deal with its management. For this, SIP has the
sequent basic functions:
• Localization of the users by translating their SIP address in IP
address.
• Negotiation of the capabilities between all participants at a session.
• Modification of the session’s parameters in the moment of the actual
call.
• Realization of the processes of connecting and ending a call for all
participants at the session.
To define other aspects related to VoIP and multimedia sessions,
SIP uses other protocols developed by IETF. For example, URL is used for
addressing, DNS for resolution of addresses and TRIP (Telephony Routing over
IP) for routing the call in the network. SIP uses MIME (Multipurpose Internet
Mail Extension) to describe the content of its messages.
SIP has the function of user’s mobility; the user can be identified in
a session after a number/own personal name. Also, there are other specific
facilities of the intelligent network (IN – Intelligent Network) offered. Thus,
the phone operators can implement fast new services in the equipment from
outside the commutation center spot.
Because of the IETF efforts, there were added a lot of extensions at the SIP
protocol in order to foster operation with classical voice networks. However, the
main reason to use the standard would still be creating a software development
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environment for communicational platforms for the next generations. [27, 31]

Advantages
H.323 was for a long period of time the only viable solution for signalizing and
controls the call in a VoIP environment. As a consequence, H.323 equipment is
frequently found in VoIP networks.
When the protocol is well implemented, the network (with a distributed
architecture) can be easily extended by adding new branches. Also, the
functionality of the network can be improved through adding new services.
H.323 is a model of control suitable to be implemented inside companies,
the centralized control done by the gatekeeper facilitating the operation, the
management and the maintenance of the network.
• Identifying the caller (caller ID) – this function is due to information
exchanged at FXO ports and signalization on an associated channel of T1 line;
• Interoperability – H.323 is uses at a high scale, pulled together without
any problems with the applications and the equipment of other producers.
Because all the equipment needs to bare all primary protocols within H.323
standard, the fact of using one equipment or another is independent from the
version of the standard.
• The detailed control of the call – H.323 allows a detailed research
of the call from and towards the gateway, like analyzing the number pressed,
equally distributing the traffic through different ways of communication or
directing it towards a new route of the call.
• Integrating different technologies in the network – systems can be
integrated in H.323 network, being based on classical telephone system or ISDN
lines. H.323 can hold much more types of TDM interfaces and signalization
than MGCP.
• Pylon for different media content – H.323 can be used for services of
voice and videoconferences, also for data traffic.
• Pylon for signalization protocol NFAS (Non-Facility Associated
Signaling) – this protocol allows plenty of ISDN PRI lines through one single
signalization channel type D, having at basis a lot more free channels.
• Gatekeeper H.323 – a gateway can address to a gatekeeper to perform
the control functions of the call and the resolution of the addresses.
SIP operates independent from the type of the session or the media
content, this making it easy to be used.
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1. It is an opened standard, having the support of plenty producers
which implement SIP in their equipment. The applications can be developed
congruent to the subsequent usage of the equipment.
2. SIP messages are text types, making easier to identify and resolve
possible problems.
3. SIP allows plenty of users with different capacities to operate
simultaneously. For example, in a conference where there are users with video
capacities and users only with audio capacities, the ones with video capacities
could carry on the session using both media capacities. They will not feel the
obligation to give away their video capacity, participating only with the audio
side, this fact happening in other protocols.
• MGCP. The easy way to configure equipment – the gateway takes
in hand part of the configuration information from the call agent. A special
care needs to be given to the situation when the gateway needs to ensure the
fallback function, situation that implies configuration of the gateway with
H.323 protocol.
• Optimal management for network functioning – because the call
agent has the necessary “intelligence” to control the call, the management of
plenty of gateways is centralized.
• Survival of the call – the gateway keeps the calls in an active state
through analogical and digital lines (interfaces type T1 CAS). This happens in
the transition period towards a backup call agent or until SRST process begins.
• Coding of the voice traffic – MGCP was the first gateway control
protocol that ensures coding the voice traffic using SRTP (Secure RTP).

Restrictions
H.323 H.323 protocol has a series of disadvantages too:
• Configuration – To configure a gateway is a more complex process
than in case of the MGCP protocol because it means introducing a numbering
scheme. Using a gatekeeper would reduce the complexity of the configuration
process.
• Lack of a centralized numbering scheme – If the numbering scheme
needs certain changes, then all the gateways from the network would need to
be reconfigured. Using a gatekeeper would help in a certain way.
• Survival of the call – H.323 basic configuration doesn’t have this
function. If the connection with the gatekeeper are lost, then all the calls
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would be interrupted. For using SRST technology – Survivable Remote Site
Telephony, all the active calls would be taken over after reestablishing the
connection with the gatekeeper and that specific area.
SIP. Processing text messages implies a an additional charge of the
gateways. The router has to translate the text in an understandable language,
and the code for this operation needs to be included in the operating system of
the equipment.
• SIP is a recently appeared standard (2002), part of its functions
still being developed. For din reason, a large amount of the producers prefer
implementing a personal choice of the standard in equipments.
MGCP. Depending on the call agent – gateways don’t have the
necessarily “intelligence” to control a call. For this reason, they are ordered
by the call agent. To ensure permanent function of the network, the network
administrator needs to ensure the redundancy of the network through different
methods (SRST or H.323 fallback).
• Calls from PRI and BRI interface lines are ceased – when the
connection towards the call agent is interrupted, calls from the mentioned
lines are not kept in an active state.
• Calls for the fax – although MGCP protocol has its own different
methods for treating call through fax, the call agent cannot take negotiation
and signalization procedures for this type of call.

Conclusions
As a conclusion, the expectations are high for SIP standard. It
is seen as a software platform that is involved in developing multimedia
communications, permitting fast communicational sessions, in any moment
and any circumstances. Still, SIP is for now a protocol for control of the call,
with its pros and cons.
Although it is permanently developed new extensions that could
allow networks based on SIP protocol to work together with classical
telephone networks, the main reason of developing the protocol is to create a
software platform for the future generation networks (NGN – Next Generation
Networks). SIP is a multimedia protocol that uses an architecture and messages
similar to those encountered in the specific Internet applications. By using
a type URL method of addressing and text messages, SIP benefits from the
advantages offered by the Internet network at the implementation of VoIP
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applications in the networks.
H.323. When H.323 protocol is well implemented, the network (with
a distributed architecture) can be easily extended by adding new branches.
Also, the functionality of the network can be improved by adding new services.
H.323 is a control model suitable to be implemented inside the companies,
centralized control made by the gatekeeper facilitating the operation, the
management and the maintenance of the network.
MGCP. MGCP protocol describes an architecture where the control
of the call and the services offered (operation, management and maintenance
of the network) are grouped in a main entity, VoIP network having it as base
of development. We can say that MGCP architecture is resembled to the
architecture and the services of the telephone’s public network (PSTN). It’s a
flexible protocol regarding adding new functions to the call agent entity. MGCP
is suitable for service providers because their network needs a centralized
check. MGCP suggests a series of mechanisms of interconnection with the
other VoIP networks.
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