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ENHANCING DEVELOPMENT EFFECTIVENESS OF
DEVELOPING COUNTRIES THROUGH INVESTMENT IN
TERTIARY EDUCATION: AN OVERVIEW

Md. Wali Ullah *

Abstract

The purpose of this paper is to review the literature on the rationale for public
investments in tertiary education, especially with respect to recent international
initiatives such as Education for All (EFA) and the education Millennium Development
Goals (MDGs). To face the challenges of globalization raising the superiority of our
tertiary education to global standard is very significant. Tertiary education is the
essential enabler of the human capital of the twenty-first century that demands a set of
new competencies. It draws an insight on these three issues (Tertiary education,
Investment, and Development effectiveness) to emphasize lessons for the developing
countries where policy makers have set out procedure to build a tertiary education in
which higher priorities and future strategies would form the center of the sustainable
development strategy. In case of low-income economies, there is no concentration to
invest in tertiary levels of education because of the government budget constraints, and
so this study recommends the formation of financing sources. In addition, it is
necessary to develop an effective lifelong learning system to provide continuing higher
education and skill upgrading to persons after they have left higher education in order
to provide the changing skills necessary to be competitive in the new global economy.
This paper analyses and presents the importance of investment in tertiary education
with low-income economies to ensure a gradual enhancement of the development
effectiveness over the years and including a new section of financing sources. It is
apparent that Bangladesh will acquire potential gains from the countries followed by
the significant investment in tertiary education.

Keywords: Higher Education, Human Capital; Economic growth; Enhancing Development

1. Introduction

With respect to economic arguments, the paper begins by exploring the theory of human
capital development and related concepts as a basis for public investment in primary
education. It makes a distinction between private and public rates of return. It then
surveys the micro-economic and macro-economic evidence in support of a strong focus
on primary education. Gathak (1995), Gemmel (1996), Papagergiou (2003) and
Psacharopoulos (1985, 1994), emphasized primary education as a necessary and adequate
ingredient for economic growth and development in the developing countries, especially
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those with low-income. This argument is based on the economic structure of these
countries and the estimated high rates of return on investment in primary education.
Jamison and Lau (1982); Lau, et al. (1991) and Psacharopoulos (1994), among others,
argue that, based on the rate of returns, universal primary education is one of the most
significant factors enhancing economic development in low-income economies. Their
studies find that the rates of return on primary education are higher in poor countries,
because wages earned by additional years of schooling exceed by far the initial cost of
schooling.

Most low-income economies, however, are characterized by poverty, low state
investment, limited numbers of institution for quality education, inadequate financial
resources, and capital market imperfections. These factors combine to prevent adequate
investment in human capital. Thus, the stock of skills and productive knowledge
embodied in people remains low and consequently limits economic growth. Primary
schooling is inadequate for the purpose of adopting the sophisticated technology that
characterizes a modern economy. Secondary and tertiary educations are of greater
significance for technological innovation, absorption, and diffusion (Engelbrecht, 2002:
831).

However, human capital theory postulates a positive relationship among the levels of
education, the main way of acquiring human capital, and labor productivity. That means
higher levels of education, ceteris paribus, contribute more to economic growth than
lower levels of schooling. Human Development is a concept which considers both
quantitative and qualitative aspects of sustaining life, aiming at increasing human
welfare. Moving forward in a knowledge based economy, human capital becomes one of
the major building blocks towards a sustainable growth path. Basic education should
provide the foundation for learning, and tertiary education should develop core skills that
encourage creative and critical thinking. Therefore, tertiary education is essential for any
nation’s key development and sustainable growth. Its effective returns contribute towards
the development and advancement of a nation, which will get benefit from generation to
generation. Education provides us with a positive correlation in our future generation and
helps to accelerate the development of a nation.

1.1 Micro-economic Evidence: Education, Earnings, and Productivity

Many a research on rates of return to education are based upon the use of education and
earnings relationship to estimate education benefits, it is useful to start with a review of
that work. Since the seminal work on human capital by Becker, Mincer, and Schultz in
the 1960s gathered together in Mincer’s book on education and earnings (1974),
economists most often have investigated the relationship between education and earnings
for individuals in the form of the semi-logarithmic earnings function. This relationship is
usually specified as:

In(E)=a+bxS+cxX+dxX2+exZ+u
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Where:

E = some measure of earnings (hourly, monthly or annually),

Ln (E) = the natural logarithm of E,

S = years of schooling,

X =years of work experience,

X2 = the square of years of work experience, and

Z = other variables that could be deemed important, such as gender.

The intercept term is represented by a, and the coefficients of the above variables are
represented by b, c, d, and e. These are estimated by some form of multiple regression
analysis, with the stochastic disturbance term of the equation being represented by u.
Other variations of this specification are often used, but this equation can serve as a
framework for discussing the debate surrounding the education-earnings relationship.

1.2 Macro-economic Evidence : Contribution of Education to Economic Growth
Much of the interests in education and growth resulted from the resurgence in the late
1980s of research on theories of new or endogenous economic growth. The attempt to
measure externalities from education also figures prominently in this research as
education is an essential theoretical component of these new growth models. The issues
involved in this debate can be outlined in terms of the most general type of aggregate
production function (with a slight change of notation) as used by Solow (2001) in his
comments at the World Bank.

Y=F(K, L, H,T)

Where Y = GDP, K = physical capital, L = labor inputs (not adjusted for quality or
human capital), H = human capital (most often measured by education levels), and T =
total factor productivity (TFP) or the residual after taking into account the above factors,
often attributed in large part to technology.

2. Literature Review

UNESCO Director General Koichiro Matsuura mentioned of a 'veritable revolution' in
higher education with the dynamics of accelerating demand, diversification of provider’s
impact of information and communication technologies, and globalization (UNESCO
World Conference on Higher Education, 2009). Investment in human capital, through
investment in tertiary education, is a necessary but not sufficient ingredient to economic
growth and development; (Cypher and Dietz, 1997). For a long time, the development of
human capital was regarded as a requirement for the growth and development of any
economy (Schultz, 1961).

Economic growth in future depends on the kind of educational investment made at
present, therefore, defining a financing policy for education that promotes the country’s
human capital at higher levels, together with complementary policies to enhance their
effective use in a way that can make the system sustainable should address this problem
in the long-run. Not only is education significant for economic growth, it also holds
considerable private benefits for individuals. These benefits are either directly or
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indirectly accrued. Economic development strategy on investment in human capital, as it
sees its human resources as the most significant resource of the country for economic
development.

The rate of return is the rate of interest that equates the PDV of the costs and benefits of
acquiring a university degree. The general cost and benefit framework are expressed as:

Ztl(1+r)_Zt n+l(1+r)

’ Zn Bt Ct —
= (14 r)

Where C; is opportunity costs of university degree in year t; B; is benefit of university
degree in year t; n is length of education; (m — n) is years in workforce or, individual
earning life span assumed to terminate at the age of 65 when the same cohort of the
graduates retires from the workforce; r is internal rate of return to the investment, In this
expression for the rate of return it is assumed that all costs are incurred in years 1 to n,
and benefits accrue between year’s n and m.

Cost includes any forgone earnings, sacrificed because the individual is in school and
does not work. In addition to forgone earnings, households face direct costs in spending a
child to school. These costs may include school or uniform fees, payments for books and
other materials, transportation costs, or other “unofficial” fees to ensure a child get the
attention of a teacher. Even though the dollar value of the private benefits of education is
likely to far exceed the dollar value of the private costs because future benefits are much
more heavily discounted than costs are incurred more immediately. Once the private rate
of return to schooling is estimated, it can be compared to the internal rates of return to
other household investments. Economists argue that one cannot simply add up the costs
and compare them to the benefits because money received in the future is worth less than
money that can be spent today. Such positive time preference is the results of both
uncertainties about the future. Future benefit need to be discounted to compare them to
current cost. One way of doing so is to compare the present value (PV) of all cost and
benefits (Ref: Becker and Chiswick-1966, p-364).

According to Psacharopoulos (1994), the elaborate method follows an algebraic
definition of the rate of return which is the rate that equates a stream of benefit to a
stream of costs for a given period. In this method of private rate of return calculation, the
only cost of the education project under evaluation is the opportunity cost of staying on in
school beyond the age of 18 instead of working in the labor market. The data requirement
of this method is quite demanding and is usually not available for most developing
countries. The basic earnings function is due to Mincer (1974) and involves the fitting of
a semi-log ordinary square regression using the natural logarithm of earnings as the
dependent variables, and then the years of schooling, potential years of labor market
experience and its square as independent variables. In this semi-log earnings functions
specification also used by Appleton et al (1999), the coefficient on years of schooling can
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be interpreted as the average private rate of return to one additional year of education
regardless of the education level to which this year of schooling refers. One of the most
common approaches is to estimate the impact on earnings of schooling, age, and other
demographic characteristics. Data on these variables can be obtained from either
household or firm surveys and used to estimate a human capital earnings function or
wage equation like the following: In Ei = a + BI1Si + B2 EXPi + B3 EXPi 2 + ¢i (1)
Where, In Ei is the natural logarithm of earnings of each individual, o is constant, Si is
individual’s years of schooling completed, EXPi is work experience, EXPi 2 is work
experience squared. a, 1, B2, and B3 parameters to be estimated, €i is an error term. The
above function can be modified to include regional dummies, sex, or different levels of
educational attainment. For the purpose of this study, different levels of education
attainment are used. Since we intend to calculate the private rate of returns to different
levels of education, the basic earnings equation becomes: In Ei = a + B1PRIM + B2SEC +
B3 UNIV. + B4 EXPi + 5 EXPi 2 + €i (2) Where, PRIM, SEC, UNIV stand for primary,
secondary and university levels of education respectively, and EXPi is work experience.
From the above earnings function, one can calculate the rate of return of investment in
education after acquiring an additional years of schooling. This is given as: B1 = In dEi /d
Si (3). This is estimate of the average percent additional earnings resulting from an extra
year of schooling. It is an estimate of how wages in an economy vary by education for the
year in which the data are obtained. The term B1 is also interpreted as the average annual
private rate of return to one additional year of schooling, regardless of the level of
schooling already attained. Estimates of f1 vary widely. The way to compute the returns
to an extra level of education is taking the antilog and using the formula: Returns =
{EXPi (InEi - InE) — 1} (4). This rate can be divided by the numbers of years at each
level to get annual returns. The estimates from equation 2 provide consistent estimates;
but there may be correlations between education and unobservable variables such as
family characteristics, background. This is taken care of by adjusting the model to
account for the observables or that may not necessarily have a significant effect.

This study estimated the effects of three forms of human capital on schooling, namely
formal education, experience provided by employers, and its squared pursued by
employees. Human capital theory suggests that higher education raises the productivity of
workers by imparting useful knowledge and skills, hence raising workers’ future income
by increasing their lifetime earnings (Becker, 1964). Becker (1964) and Mincer (1974)
provide an explanation that links investment in higher education with workers’ wages.
Over the past thirty years or so, hundreds of studies have been conducted to estimate rates
of return to education (RORE); most such studies show that higher schooling is a crucial
factor in explaining variations of salary and wages 5 in well developed countries (Cohn &
Addison, 1998).

Comparative studies have been conducted in some less developed countries, focusing on
investment in higher education (Psacharopoulos, 1985, 1994). At tertiary level, the
graduates acquire skills to cope with logical and analytical reasoning tasks, as well as the
technical knowledge required in the current era of globalization (Colclough, 1982).
Endogenous growth models emphasize the importance of investment in human capital
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and the potential gains from the transfer of technology from countries with a more
advanced study capacity to the low-income countries, because economic theory suggests
that these levels of education help a country to make the transition from a low-income to
a high income economy. The study draws significant lessons for Bangladesh from the
impressive investment in human capital and the economic growth achieved by the
selected model countries.

3. Objectives of the Study

The specific objectives of the study are as follows:

i. This study highlights the significant role of tertiary levels of education for sustainable
development of future generation of low-income economies.

ii. More specific objectives of this study are to identify- the conditions under which the
expansion of education at tertiary levels would be fruitful and sustainable for low-income
economies, like Bangladesh.

4. Data and Methodology

This study employs secondary data. It draws on a variety of sources including books,
theses, academic journals, institutional reports, and the internet. The collection of data
involves an extensive survey of the literature selected in accordance with the stated study
questions and objectives. Existing literature on the contribution of education on
long-term economic growth and sustainable development is generally reviewed. The
study focuses on those studies that deal with the relationship between tertiary levels of
education and sustainable development of future generation in selected low-income
countries. Investment in schooling and other factors responsible for the significant impact
of education on economic growth in these economies are analyzed. To review theoretical
methods of investment in tertiary education of low-income economies and its
comparative analyzing possibilities assessing the effectiveness of investment in tertiary
education levels, this study, based on endogenous growth theory and empirical evidence,
argues that tertiary levels of education are essential in order to develop human capital
capable of driving economic growth. Endogenous growth models emphasize the
importance of investment in tertiary education of low-income economies and the
potential gains from the transfer of human capital from low-income countries to the more
advanced countries.

5. Returns to Schooling Analysis

5.1. Gross Enrollment Rates

Higher education influences economic well-being in three ways. First, the direct
expenditures by the institutions, their employees, and their students impact on the local
economy. This spending multiplies through the local economy until the money is used to
purchase goods and services from outside the local area. Second, higher education
provides financial and non-financial benefits to the individual who pursues an advanced
education and to society in general. Third, institutions of higher education are
increasingly focused on knowledge creation. Thus, universities are sources of key study
and development innovations that simultaneously can be beneficial to society and
conducive to economic growth (OECD, 1998).
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Table 1: Changes in Schooling, Gross Enrollment Rates by Region, 1970-2000
Region Primary Secondary Tertiary
1970 | 2000 1970 2000 1970 2000
East Asia/ Pacific 89.4 111.4 23.8 66.4 1.1 14.4
Europe/Central Asia 99.3a | 99.5 86.2a 85.6 30.9a 46.0
Latin America/Caribbean | 107.2 | 124.7 27.6 84.8 6.2 22.6
Middle East/North Africa | 70.1 95.6 23.5 70.3 4.4 20.7b
South Asia 70.6 94.8 23.0 48.0 4.2 10.0
Sub-Saharan Aftrica 51.0 81.7 6.3 25.7b 0.8 3.6b
High Income 100.0 | 101.9 75.0 106.0 26.2 61.1

a. Due to insufficient data for 1970, the values for Europe and Central Asia refer to 1980.
b. Values refer to the late 1990s.
Source: World Bank, World Development Indicators online.

People with more years of schooling tend to earn more than people with fewer years.
Useful thinking about educations and investment and higher education produces human
capital. The expectation is also that these investments will yield a positive return. By
attending school, an individual hopes to acquire human capital, which makes that
individual more productive, and therefore, better compensated.

Worldwide, gross enrollment rates refers to the total number of children enrolled in a
given school category divided by the number of children of the age group that officially
corresponds to the levels of schooling and Net enrollment rates refer to enrollments of
only those of the relevant age group, in any type of tertiary education amount to about
one out of every four members of your age group. In the high-countries, the rate close to
60 percent; in the middle-income nations, it falls to 22 percent; and in the low-income
nations, it drops to 10 percent.

In the context of Bangladesh, participation in education has expanded remarkably in
Bangladesh since the 1990s. Close to universal initial enrolment in primary has been
achieved. Gender equality in enrolment at the primary and secondary levels is another
accomplishment of the last two decades. Literacy rate among the 15+ adult population
was estimated to be 59.8 percent in 2010 (BBS Literacy Assessment 2010). In 2009 the
democratically elected government received a strong mandate for political and economic
change. A new education policy, adopted in 2010, appropriate for the time and the
envisaged future, was a pledge of the government.

The Sixth Five-Year National Development Plan (2011-16) and a perspective plan for ten
years up to 2021 were formulated to begin the implementation of the vision for
development. A National Skill development Policy was adopted in 2011 recognising the



16 Dhaka Commerce College Journal, Vol. VIII, No. 1, December 2016

importance of skills and capacity building related to employment and livelihood in
fighting poverty. These different articulations of policies and priorities called for looking
critically at what have been achieved and what may be foreseen in education and human
development. (Sources: EFA 2015 National Review — Bangladesh)

International evidence also shows that no country could become an economically
advanced country, if the enrolment ratio in higher education is less than 20 percent. In
fact, we find no country in the group of the developed countries whose enrolment ratio in
higher education is less than 20 percent, and conversely we find very few countries with
an enrolment ratio of above 20 percent among the developing countries.

The importance of higher education further increases in the era of international
competition and globalisation. International experience also shows that it is only those
countries that had built up high quality human capital stocks, through good higher
education systems, could reap the benefits of globalisation (e.g., East Asian economies),
and countries that do not have stocks of quality human capital suffered the most from the
policies of globalisation and structural adjustment (e.g., countries in sub-Saharan Africa).
Given all this, it is imperative that societies pay adequate attention to higher education.
This is more significant, if societies would like to transform themselves into prosperous
economic tigers.

5.2. Returns to Investment on Schooling

Table 2 and 3 presents estimates of annual private and social internal rates of return for
schooling by income categories. The results are from a meta-analysis by World Bank
economists, Psacharopoulos, and late Harry Patrinos. The authors compiled the results of
internal rate of return calculations for over 75 nations. Some of these studies refer to
outcomes as far back as the late 1950s, while others refer to the 1990s. At all levels of
schooling, private rates of return may be higher in low-income economies than
higher-income economies. This may seem surprising given the much higher wages and
salaries workers earn in high income nations. But rates of return measure something
different than the levels of earnings. Take the case of graduates of tertiary education.

Table 2: Returns to Investment in Education by Level, Full Method, Latest Year, Averages (%)
Region Private Rate of Return “Social” Rate of Return

Primary | Secondary | Higher | Primary | Secondary | Higher

Asia 20.0 15.8 18.2 16.2 11.1 11.0

Europe/Middle

East/ North Africa 13.8 13.6 18.8 15.6 9.7 9.9

Latin America/

Caribbean 26.6 17.0 19.5 17.4 12.9 12.3

OECD 13.4 11.3 11.6 8.5 9.4 8.5

Sub-Saharan Africa 37.6 24.6 27.8 25.4 18.4 11.3

Source: Psacharopoulos and Patrinos (2004), Returns to Investment in Education: A Further Update,
Education Economics 12, no. 2
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Table 3 also finds, as expected, that the returns to schooling tend to be greater the poorer
is the country. This is especially evident when comparing low-income economies to the
high-income economies. This may be due to much larger pay differentials between
tertiary and primary school graduates. Or it may reflect opportunities tertiary school
student have to earn some income while studying (so there is less cost from foregone
earnings), including receipt of government stipends for attending a school, a common
practice in many developing nations.

Table 3: Returns to Investment in Education by Level, Latest Year, Averages Income Group (%)

Per-capita Mean Per Private Rate of Return “Social” Rate of Return
Income Capita

group (US$) Primary | Secondary | Higher | Primary | Secondary | Higher
Low income

($755 or less) 363 25.8 19.9 11.2 26.0 21.3 15.7
Middle income

(to $9265) 2996 27.4 18.0 19.3 18.8 12.9 11.3
High income

(§9266 or more)| 22,530 25.6 12.2 12.4 39.5 13.4 10.3

Source: Psacharopoulos and Patrinos, (2004). Returns to Investment in Education: A Further Update
Education Economics Vol. 12, No. 2

The relative gap between private and social returns is especially large for tertiary
schooling in low and middle-income nations. This reflects the relatively high per pupil
cost and high degree of state subsidy for tertiary education, often including free tuition.
The classic pattern of falling returns to education by level of economic development and
level of education are maintained (see Tables 2-3). Also, in the updated data set the
private returns to higher education are increasing. These new results are based on six new
observations and updated estimates for 23 countries since the last review
(Psacharopoulos, 1994).

Private returns are higher than ‘social’ returns, where the latter is defined on the basis of
private benefits but total (private plus external) costs. The average “social” rates of return
to schooling account for only social cost, not social benefits, hence our use of quotation
marks around the word social. By incorporating the full cost of schooling but not any
positive externalities, “social” returns for a given level of schooling must be less than the
corresponding private return. This is because of the public subsidization of education and
the fact that typical social rate of return estimates are not able to include social benefits.
Nevertheless, the degree of public subsidization increases with the level of education,
which has regressive income distribution implications. Overall, the average rate of return
to another year of schooling is 10%. 9 Returns to education by level of country income
are presented in Table-3 and Figure-2 (Psacharopoulos, 1994). The highest returns are
recorded for low-income and middle-income countries. This update includes new country
estimates and updated estimates for 42 countries. Average returns to schooling are
highest in the Latin America and the Caribbean region and for the sub-Saharan Africa
region (Table 4). Returns to schooling for Asia are at about the world average. The
returns are lower in the high-income countries of the OECD.
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5.3. Coefficient on Years of Schooling
Table 4 and 5 present estimates of annual private and social internal rates of return for
schooling by income categories.

Table 4: The Coefficient on Years of Schooling: Rate of Return
(Based on Mincer—Becker Chiswick): Regional Averages
Region Mean per capita Years of Coefficient

(US$) Schooling (%)

Asia/ Europe/Middle East/ 5182 8.4 9.9

North Africa/ Latin America 6299 8.8 7.1

Caribbean 3125 8.2 12.0

OECD 24,582 9.0 7.5

Sub-Saharan Africa 974 7.3 11.7

Source: Psacharopoulos and Patrinos, (2004). Returns to Investment in Education: A Further Update
Education Economics, Vol. 12, no. 2

Above the results are from a meta-analysis by World Bank economists, Psacharopoulos
and late Harry Patrinos. In the high-countries, the coefficient on years of schooling to 7.4
percent; in the middle-income nations, it increases 10.7 percent; and in the low-income
nations, it rises to 10.9 percent (Table 5).

Table 5: The Coefficient on Years of Schooling: Mean Rate of Return
(Based on Mincer—Becker Chiswick): Per-capita Income Group
Per-capita income group Mean per Years of Coefficient (%)

capita (US$) schooling
Low income ($755 or less) 375 7.6 10.9
Middle income (to $9265) 3025 8.2 10.7
High income (§9266 or more) 23,463 9.4 7.4

Source: Psacharopoulos and Patrinos, (2004). Returns to Investment in Education: A Further Update
Education Economics, Vol. 12, no. 2

Globally, the percentage of the age cohort enrolled in tertiary education has grown with
the most dramatic gains in upper middle and upper income countries. In low-income
countries tertiary level participation has improved only marginally. Sub-Saharan Africa
has the lowest participation rate in the world. In Latin America, enrolment is still less
than half that of high income countries.

There is a general presumption that higher education is not necessary for economic
growth and development. Without realizing the importance of higher education in
development, many low income countries tend to ignore higher education. Analyzing the
contribution of higher education to economic well-being since the higher education has
been given great social responsibilities, in 10 harmony with the enormous needs and
expectations of the society. Higher education is one aspect which not only enhances
knowledge but creates awareness in social and economic developments. This education
will ultimately lay out the economic and social well being of an individual.
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The social return includes all costs entailed in the provision of schooling. These costs
must be taken into consideration. On the benefit side, schooling benefits the individual
through higher earnings but schooling may also produce a positive externality and
Potential positive externalities from schooling. More schooling, especially higher
education, may also lead to technological progress that is not fully captured by private
returns. More schooling has benefits that considered a merit good, health clinics, tube
wells for clean water, improve health and fertility externalities, and educating women
reduces child mortality, fertility, maternal mortality, and spread of HIV/AIDS etc. By
virtue of the respect, higher education can create awareness in social and economic
developments, therefore, rely greatly on universities for fostering education's positive
impacts on sustainable development.

It is significant to remember that even in the 21st century the importance of tertiary
education is felt for long-term growth. For enrolment of students in higher education,
higher priorities and future strategies for sustainable development have to be the first
point of consideration. It is also necessary to improve the quality and efficiency in higher
education, because they are an integral part of an ordered society. In addition, higher
education is also a public good — at least a quasipublic good, benefits from which are not
confined to the individuals who go to universities, but also others and the society at large
are benefited considerably and they have profound positive effect on economic growth
and development. Evidence can be cited from East Asia. According to The World Bank,
60% to 90% of growth achieved in Japan and other East Asian industrialized countries is
the result of human capital development rather than natural resources and finance. While
we must treat such findings with caution because economic factors cannot be separated
from wider social and institutional factors, they underline the critical significance of
tertiary education.

5.4. Return to Schooling

Table 6: Returns to schooling by region
(latest available year between 2000-2011)
Region Returns to Years GDP/pc N
year of Schooling | (ppp2005)
schooling (%)

Middle East and North Africa 5.6 9.6 4,813 9
South Asia 7.0 6.5 2,661 7
Eastern and Central Europe 8.2 12.8 8,704 16
High Income Economies 10.0 12.7 29,538 25
East Asia and Pacific 10.3 10.5 4,996 13
Latin America and
Caribbean 10.3 9.8 8,098 20
Sub-Saharan Africa 12.8 8.8 2,684 28

Source: E. Montenegro Claudio, World Bank and Department of Economics, University of Chile;
Harry Anthony Patrinos, World Bank group.
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The returns to schooling by national income grouping overall are healthy, with lower
than average returns for lower middle income countries (Table 7). There are particularly
high returns for low income and upper middle income countries.

Table 7: Returns to Schooling by Income Group
(Latest Available Year between 2000-2011)

Income group Returns to Years of GDP/pc N
Schooling (%) Schooling (PPP2005)
World 10.0 10.4 10,540 118

Low income 10.5 8.0 971 23
Lower middle income 8.9 9.6 3,166 34
Upper middle income 10.7 11.3 10,332 36
High income 10.0 12.7 29,538 25

Source: E. Montenegro Claudio, World Bank and Department of Economics, University of Chile;
Harry Anthony Patrinos, World Bank group.

By level of schooling, the returns are highest at the tertiary level, on average at 16.8
percent, followed by primary at 10.3 percent and secondary at 6.9 percent (Table 8).
Returns to schooling are highest for all levels in Sub-Saharan Africa, reflecting the
scarcity of human capital in this region. High returns to tertiary show that high skills are
also in scarce supply, presenting considerable challenges for many countries in the
region. Low returns throughout in the Middle East/North Africa are puzzling, yet

relatively high returns to primary schooling signal this as a priority. There are very high
returns to tertiary schooling in South Asia. In East Asia and the Pacific there are high
returns at the primary and tertiary levels.

Table 8: Returns to schooling by educational level and region
(latest available year between 2000-2011)

Region Primary Secondary | Tertiary | GDP/pc
(PPP 2005)
World 10.3 6.9 16.8 6,719

Middle East 94 35 8.9 3,645
and North Africa

South Asia 9.6 6.3 18.4 2,626

Eastern and 8.3 4.0 10.1 6,630
Central Europe
High Income 4.8 53 11.0 31,748
Economies
East Asia 11.0 6.3 15.4 5,980
and Pacific
Latin America 9.3 6.6 17.6 7,269 20
and Caribbean
Sub -Saharan Africa 13.4 10.8 21.9 2,531 24

Source: E. Montenegro Claudio, World Bank and Department of Economics, University of Chile;
Harry Anthony Patrinos, World Bank group.
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By country income group, the returns to primary schooling are highest in low income
Countries. In fact, returns are highest at each level in low income countries, reflecting the
relative scarcity of human capital. Globally, except for high income economies, the
returns are healthy at the primary and tertiary levels. The returns to secondary schooling
are uniformly low at the secondary level.

6. Financing Problem of Tertiary Education

In poorer nations, educated workers are relatively scarce, often making schooling,
especially tertiary education, an investment with a higher rate of return than in advanced
economies, where educated workers are far more abundant. Given the relative scarcity of
students with a tertiary education in poorer nations, the pay premium to having such an
education may be greater than the relative pay gap between university and high school
graduates in richer nations. It is the relative scarcity of labor skills, a combination of the
strength of labor demand and the extent of labor supply, which determines the
attractiveness of schooling as an investment. The emergence of higher education was
prompted by several factors: (1) Demand for tertiary education increased much faster
than the primary and secondary could cope with; and (2) the government's inability to
mobilize financial resources needed to establish and run an adequate number of higher
education institutions with required enrolment capacities. The continuous widening of the
gap between the supply of and demand for higher education opened up new
opportunities; private entrepreneurs, philanthropists and social leaders stepped in to fill
this gap. In addition, by this time globally and nationally, there was a general shift in
ideology, with a preference toward privatization and market-based provision of higher
education (Devarajan, et. al., 2003; Pritchett, 2001).

In the current era of globalization, economic growth and development will be stunted in
low income economies unless they invest adequately in higher levels of education and
define economic policies that enhance the effective use of advanced skills within the
economy. Although investment in tertiary education remains poor with low-income
economies, more harm than good will result from expanding tertiary education, unless
acceptable quality can be ensured. The 21st century focus should be on applying
rigorously already established quality standards and consolidating and rationalizing
existing universities, before investment is made on expansion in tertiary education. The
problem of resource scarcity added further to the problem. But given the
inter-dependence of one layer of education on the other, higher education becomes
critically significant for developing and sustaining a good quality primary and secondary
education. It is also a critical factor necessary for economic growth and development and
also for its sustenance (Perkins, et al., 2006).

In the case of lower income economies, where there is a concentration to investment in
tertiary levels of education but the government budget is constrained, this study
recommends the creation of Public Private Partnership (PPP) and students Bank loan
(low-interest) by internal sources. This can partly be financed through borrowing at low
interest rates from the International Development Association (IDA) of the World Bank
Group by external sources. Besides, scholarships and social support to students are
becoming increasingly significant for attaining quality and efficiency in higher education.
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Investment in tertiary levels of education has helped formerly low-income countries such
as Taiwan and Singapore to attain vast increases in economic growth. Low-income
countries, such as Bangladesh, should follow these success examples by investing in
higher levels of education. This study addresses the problem by responding to study
questions regarding lessons that Bangladesh can learn from these success stories of
Taiwan and Singapore about how investment in Figure: Conceptual Framework Sources
of Financing: 1. Government; 2. PPP and Loan; 3. IDA. Tertiary Education (Society),
Sustainable Development (Industry), R&D, Specialization, Productivity, Jobs, Social
Development, Governance, Reduction of Poverty, Private & Social Benefit Increased
Spending Entrepreneurship Tax & Revenue- 12 higher levels of education contributed to
their economic growth.

Further, it suggests an education-financing mechanism for Bangladesh that can best
implement the lessons learnt. It consequently suggests a framework that can be used by
many low-income economies like Bangladesh to design meaningful education policies
that would bring sustainable growth and development of such countries.

In the figure it may be argued to highlight the nature of association, between higher
education and development, and not the cause and effect relationships. Nevertheless,
despite some such familiar limitations, these results do show that higher education is
positively related to economic growth and inversely to poverty; and it is likely that higher
education is the pre-condition of sustainable development and it influences positively on
economic growth. After all, higher education is widely recognized as a significant
investment in human capital, necessary for economic growth. It is higher education that
may be the most significant factor that makes the difference between the developed
countries and the developing countries. All those concerned with promoting economic
development are to understand how to make schooling a better investment better for
students and their families who devote so much of their time to education, and better for
governments and donors who finance much directly for education. The new approach of
the World Bank’s policy to find mechanisms that can sustain higher education by
proposing charging student fees and privatization (Samoff and Carrol, 2003: 33). It is
encouraging to note that in 2010 the Ministry of Education, Government of Bangladesh
(GoB), with the assistance of the World Bank (IDA) has undertaken, through the
University Grants Commission (UGC) of Bangladesh, a higher education quality
enhancement project (HEQEP) to improve the quality of teaching, learning and study
capabilities of higher education institutions of the country. Activities involving the
promotion of academic innovation, the building of institutional capacity of the
universities and the raising of connectivity capacity in the higher education sector are
considered to be critical for universities in Bangladesh for initiating positive impacts on
developments.

7. Recommendations and Conclusion

This paper started by emphasizing the search in the literature for the rationale, theoretical
and empirical, that supports public investments in primary education. While examining
the social and political rationales, the economic rationale was given priority. The
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phenomenal growth of universities indicates the significant role they play in imparting
higher education in low-income economy. These universities produce much needed
highly skilled manpower. Many of their graduates are employable both locally and
internationally. The number of students that go to foreign countries for undergraduate
studies has decreased. This saves a huge amount of foreign exchange and earnings
remittances. The graduates of these universities contribute substantially to national and
international development. The demand for higher education will increase further in
future. Without investment national demand for higher education cannot be met. Both
government, public private partnership (PPP) and International Development Association
(IDA) of the World Bank Group must coexist to supplement and complement each other.
The main point drawn from this study is the importance of investment in education
particularly in the tertiary level. There is much evidence on the positive impact of
education on productivity and development. Tertiary education should, therefore, be
stressed particularly with the present world of information technology and globalization.
This is crucially critical with productivity growth being a key requirement to
socio-economic development. This must also take into consideration the quality and
relevance of such educational expansion to the economy and society in the low-income
economies.

Conclusively, this study recommends that for tertiary education to contribute
significantly to economic growth and development. It indicates what lessons Bangladesh
can learn from them to improve its strategy for economic growth and development. The
lessons learnt would help the government to draw policy recommendations on measures
of how to raise the level of human capital accumulation. Addressing the problem of
investment in higher levels of education today through the suggested sustainable
mechanism, will allow further accumulation tomorrow, resulting in an increase of the
economy’s productivity, with the ability to adopt, adapt, or improve the technology
update, and hence ensure sustainable economic growth.
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It is a village poet of East Bengal who in his songs preaches the Philosophical Doctrine
that the universe has its reality in its relation to the person. He songs,

The sky and the earth are born of my own eyes

The hardness and softness, the cold and the heat

Are the products of mine own body;

The sweet smell and the bad are of my own nose.
This poet sings of the Eternal person within him coming out and appearing before his
eyes just as the vedic Rishi speaks of the person, who in him, dwelling also in the heart of
the Sun.

I have seen the vision

The vision of mine own revealing itself,

coming out from within me.
The significant fact about these philosophical poems is that they are of rude construction,
written in a popular dialect and disclaimed by the academic literature; they are sung to
the people.
[The Philosophy of Our People/Moern Review, January 1926]
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NEGOTIATION OF MEANING (NOM) THROUGH
INFORMATION GAP TASKS IDEAL FOR
SECOND LANGUAGE ACQUISITION (SLA)
Md. Moinuddin Ahmed *

Abstract

This assignment conducts a small research study on the topic of interaction and
negotiation of meaning. It begins with an investigation that records and transcribes two
conversations between pairs who are using English to carry out an information gap
task, such as a picture description task. The pairs are Native Speaker/Non-Native
Speaker (NS/NNS), and Non-Native Speaker/Non-Native Speaker (NNS/NNS). The two
different types of pairings do the same task. The negotiation between the two different
types of pairings is then compared, and findings are reported thereafter. The study
shows that successful communication occurs when input is comprehended overcoming
difficulties. There is more negotiation when interlocutors are of different linguistic
backgrounds or ability, and less when they are common. The study also finds that
negotiation happens more between NNSs and NSs than between NNSs, which both
contrasts and agrees with the literature reviewed. Finally, the negotiation in two
interactions reveals that there can be more negotiation between learners than the
participants in the study as they have a common goal of learning a second language.

Keywords: Negotiation of meaning; information gap tasks, second language acquisition;
comprehensible input,; output; modification; target language,; conversational components

1. Introduction
This article investigates how meaning is negotiated through interactions between a native
speaker (NS) and a non-native speaker (NNS), and between two non-native speakers
(NNSs) in a one way information gap exercise keeping in mind some second language
acquisition (SLA) theories regarding input, output, modification, negotiation of meaning,
foreigner talk etc.

Input refers to any language, spoken or written, learners are exposed to (Thornbury
2006). And Krashen’s (1995) input hypothesis claims that input, for any language
acquisition, must be comprehensible. To turn into an intake or to be comprehensible,
input must be one step ahead of the learners’ ‘current level of competence’ defined as
i+1. To Krashen (1995), comprehension should focus on meaning, not on form, which
Ellis (1981) calls ‘meaning potential’. And all this is done in context with
‘extra-linguistic information’ (Krashen 1995).

Then teaching speaking is continuing ‘to provide comprehensible input’. Early speech
comes when the acquirer feels “ready”, and this readiness comes at different times for
different people (Krashen 1995).
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Since ‘the second language acquirer, child or adult, is also an “acquirer” (Krashen 1995,
p. 24), there is also ‘a natural order’ for acquisition, and their comprehensible input can
also be defined as i+1.

Krashen’s (1995) monitor hypothesis claims that learners receive modified input as
children do in their first language (L1). Shatz and Gelman (1977 in Ellis 1981) provide
evidence that four year old children can modify speech while talking to two year olds. To
Krashen (1995), this modification is done as learners monitor each other’s language. This
is what learners’ conscious language can do for acquisition. To Krashen (1995), during
SLA, modified input comes through ‘foreigner talk’, ‘teacher talk’ and ‘interlanguage
talk’.

However, to Long (in Thornbury 2006), comprehensible input is achieved when modified
through negotiation of meaning. Learners negotiate meaning asking questions and
checking comprehension to bridge gaps during interactions.

Again, to Swain (1985), ‘the notion of comprehensible input needs refinement’ (p. 246)
since learners must be pushed to deliver messages ‘precisely, coherently, and
appropriately.” ‘Being pushed in output is parallel to that of the i+1 of comprehensible
input’ (p. 249). And through this ‘online modification’ learners acquire target language
(TL) structure (Nakahama, Tyler, and Lier 2001).

Negotiation of meaning is a process of clarifying utterances not mutually intelligible
(Nakahama, Tyler, and Lier, 2001) that is reached only when learners modify input and
check on ‘comprehensibility of their own productions’ (Pica, Doughty, and Young 1986a,
b in Pica 1987). Indeed, if meaningful interactions are important for L1, they must also be
important for L2 (Young 1983). To Pica (1987), the opportunity to interact comes through
two way problem solving activities, where interlocutors have ‘a right to request and a
responsibility to share’, and are sensitive to their ‘unequal linguistic proficiencies’, yet
‘see themselves as having equivalent status’ regarding obligations. Thus learners’
receptive and expressive abilities progress when they understand linguistic components,
currently beyond their second language (L2) ability.

Long and Porter (1985) find five pedagogical arguments for group work. Firstly,
‘Lockstep practices’, providing the same input for everyone, offer little opportunity for
speaking. Secondly, lockstep limits quantity and quality of talk. Thirdly, group work
reflects individual differences like motivation, personality, interest etc. Then, it promotes
a positive affective climate in the class. Finally, personal involvement makes students feel
immensely motivated.

2. Purpose of the Study

The study aims at investigating whether the above mentioned theories of SLA are
justified, how interlocutors negotiate meaning to help comprehension, whether
modifications help negotiation and make communication successful, what differences it
makes when a NNS interacts with a NS and when two NNSs interact, and with whom
NNSs interact more, a NS or a NNS. Furthermore, the researcher wants to explore how
far the above findings can facilitate SLA in classroom settings.
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3. Methodology

For investigation, the researcher records two pairs (NS-NNS1, and NNS2-NNS3) in a one
way information gap exercise. One in each pair describes the same picture to their
partners without letting them see it in order that their accomplishments can be compared
and contrasted. The partners/drawers try to draw a copy of the picture from the
description of it. If the directions do not seem clear, the partners/drawers ask questions,
and the describers answer them clearly and completely, trying to help their partners make
their drawing as much as possible like the one being described. The picture to be directed
and drawn is presented below:

At - TR e

ittt bl 3 bt s fgiin s s s s
s

Source: Language Academy, Nottingham Trent University, Nottingham, UK

It has been ensured that the information gap task matches the level of the NNS(s) selected
for the study. No MA classmates have been used for the task as their English level is
often too high.

In the first pair, the describer is a NS, a female white British, aged 22, who works as a
Homework Officer in Nottingham City Library, Nottingham, UK. The NNSI1, 30, is a
female Bangladeshi housewife who came to the UK only a couple of months ago, and her
English is at Pre-Intermediate level.

In the second pair the NNSs are a French mother and her daughter. The mother, 47,
teaches History and Geography in a school in France and is currently living in
Nottingham, UK. Her English is at Intermediate level. The describer, her daughter, 16,
has been studying in the UK for three months. Previously she had been with a NS family
in the USA for a month. Her English is at Upper Intermediate level.

4. Results
Results of the study include two pictures drawn by NNS1 and NNS3 respectively which
are as follows:
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Picture 1 (Drawn by NNS1 while being directed by NS)

The original transcriptions of the conversation that have taken place between NS and
NNSI, where the NS describes the picture, is given in Appendix I (Page 15).

TR A R SN TR YR I G (S

Picture 2 (Drawn by NNS3 while being directed by NNS2)

The original transcriptions of the conversation that have taken place between NNS2 and
NNS3, where the NSS2 describes the picture, is given in Appendix II (Page 20).
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5. Summary of the Result

The results of the study are summarised in Table 1, 2, and 3 below:

Pairs Speakers | Words used | Total no of words used | Time spent

NS-NNSI NS 733 964 13 min 47 sec
NNS1 231

NNS2-NNS3 | NNS2 260 576 4 min 42 sec
NNS3 316

Table 1: Comparative study of words used and time spent by two different pairs

Episodes in the picture | Turns taken by NS & NNS1 | Turns taken by NNS2 & NNS3
Grass 22 5

Trees 57 26

Rope 3 5

Man, umbrella & dog | 45 21

Question Mark (?) 6 10

Other 8 14

Total 140 81

Table 2: Comparative study of turns taken for each episode by two different pairs

*The turns taken for the episodes man, umbrella, and dog could not be segregated clearly.
That is why they have been brought under a single episode.

Conversational Components | NS NNSI1 | Total | NNS2 | NNS3 | Total
Comprehension Check 7 18 25 3 10 13
Clarification Request - 9 9 - - -
Self Repetition 7 - 7 - 5 5
Exact Repetition 2 - 2 - 2 2
Semantic Repetition 11 - 11 1 - 1
Other Repetition 1 8 9 2 1 3
Question and Answer - 18 18 - 16 16
Expansion 32 - 32 14 - 14
Total 60 53 113 20 34 54

Table 3: Comparative study of conversational components used by two different pairs

6. Description of the Result

The comparative study of the words used and the time spent by the two different pairs
shown in Table 1 affirms that the first pair (NS and NNS1 who have a considerable gap
between their levels of efficiency in English) uses more words and more time during the
conversation while drawing the picture. In contrast, the second pair (NNS2 and NNS3
who enjoy a considerable nearness in their English efficiency) uses fewer words and less
time during the conversation while drawing the picture.
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Table 2 shows the comparative study of turns taken by the two different pairs for each
episode. Whereas the first pair (NS and NNS1) has taken 140 turns in total, the second
pair (NNS2 and NNS3) has taken only 81 turns. This again shows that the pair having
greater difference in efficiency in the language has taken more turns for each episode in
the dialogue than the pair having narrower difference in efficiency in the language.

Table 3 presents a comparative study of the number of conversational components used
by the two different pairs in the dialogues. Whereas the first pair (NS and NNSI1) has
used different components for 113 times, the second pair (NNS2 and NNS3) has used
them only for 54 times. This shows greater negotiation of meaning taking place in the
dialogue between NS and NNSI than in the dialogue between NNS2 and NNS3. In
addition, NNS1 who is the poorest in efficiency in the language has used the
conversational components like comprehension check, clarification request, and question
and answer (that are most vital in any kind of negotiation of meaning) in most numbers.

7. Analysis of the Result

A comparative study of time spent, quantity (turns taken), and quality (conversational
components) of talk made in two interactions mentioned above support claims that
negotiation is done more in groups than in lockstep practices and that quality and quantity
of talk are ensured when speakers enjoy ‘freedom from the requirement of accuracy’
(Long and Porter 1985). This facilitates inductive learning of second language (SL)
components. Claims may also be made that NNSs are motivated to talk more to NSs
when put in face to face conversations. However, the finding that negotiation prevails
more between NNSs and NSs than between NNSs, contrasts with Long and Porter
(1985), and Varonis and Gass (1985), whereas the same agrees with Pica, Porter, Paninos
and Linnell (1996).

NNS1 negotiated more with the NS than the NNSs did with each other through
comprehension checks (NS 7, NNS1 18, NNS2 3 and NNS3 10) and clarification
requests (NS 0, NNS1 9, NNS2 0 and NNS3 0). This supports claims that learners of
different language backgrounds and ability negotiate more than those at the same level
(Long and Porter 1985, Varonis and Gass 1985).

NNSI1 made 9 clarification requests compared to none by NNS3, who rather negotiated
meaning asking questions than saying ‘sorry’, ‘I don’t understand’ etc. She made 16
questions compared to NNS1’s 18 in a shorter time. This again supports Varonis and Gass
(1985) claiming that negotiation happens less when speakers share common linguistic
backgrounds and ability.

The longer time taken by NS-NNS was caused by a greater number of turns and
expansions made by the NS (70, 32) more than NNS2 (40, 14). Krashen’s (1995)
foreigner talk might have caused this distinction. Both the pairs made equal exact
repetitions, but the NS (11) made more semantic repetitions than NNS2 (1), which
supports above arguments again.
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There is a sharp contrast between the pairs regarding ‘semantic repetition’, for the NS,
more competent than others, made longer modifications for NNS1. Though ‘exact
repetitions’ are similar in number, NNS1’s making more ‘other repetitions’ shows her
comfort repeating her interlocutor.

Almost equal number of questions made by NNS3(16) compared to NNS1°s(18) shows
that turn taking proceeded smoothly between NNS2 and NNS3, which Jones and Gerard
(1967 in Varonis and Gas 1985) call ‘symmetric contingency’.

The investigation supports Krashen (1995) saying that in SLA input must be
comprehensible, and then agrees with Long (in Thornbury 2006) and Pica, Porter,
Paninos and Linnell (1996) that input is made comprehensible through negotiation,
transfer of meaning, resolving any nonunderstanding. In lines 150-160 (see
transcription), in response to a request from NNSI, the NS herself started checking for
confirmation until the message was comprehended and communication successful.

In the study the participants monitored both their own and the interlocutor’s utterances
and emphasised comprehension more than accuracy. In lines 114-115 even the NS gave
up accuracy for meaning, which supports Long and Porter (1985) stating that ‘NSs focus
more on what they are saying than on how they are saying it’. It thus sums up popular
beliefs that meaning is more important than form. Due to such successful transfer of
meaning the two artists drew the pictures comprehensibly well (appendix 1 and 2).

Every episode in the interactions had longer stretches of nonunderstandings, but through
comprehension checks, clarification requests etc. input was made comprehensible.

The study also supports Swain’s (1985) claim that learners can be pushed to produce
modified output. In lines 125 the NS describes a stick dog for NNS1, but responses like
‘Stick dog? I don’t understand’, ‘Stick body means?’ pushed the NS finally to modify the
output ‘a stick dog’ as ‘one line for its body. So that four legs are sticks’. However, in a
two way activity or if NNS1 described the picture to the NS, the context would be more
agreeable.

8. Implications for Classroom

Implications of information gap activities for classroom settings are strong. The study
admits that face to face communication is natural, and sentences produced here are not
isolated, rather coherent utterances fostering discourse competence (Long and Porter
1985). Taking on roles exposes learners to target language (TL) functions, and helps them
to focus, clarify, take turns, change topic, hypothesize, summarize, etc. Finally, these are
like typical communications outside classroom with ‘creative language use and
spontaneity’.

9. Problems in Finding Data

Finding problems in commitments and indistinct voice in one recording, the researcher
chose a mother and her daughter for the NNSs’ interaction, but they gave little
importance to the task and finished early. In real classrooms, purpose of tasks,
motivation, and repetition of activities showing online progress may solve such problems.
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10. Conclusion

The study agrees with SLA researchers that successful communication occurs when input is
comprehended overcoming difficulties. There is more negotiation when interlocutors have
different linguistic backgrounds or ability and less when they are common. Again the study
finds that negotiation happens more between NNSs and NSs than between NNSs, which
both contrasts and agrees with earlier studies (please see Introduction). However,
negotiation found in two interactions indicates that there will be more negotiation between
learners than the participants in the study since they will have a common goal of learning a
SL. Schwartz (1980 in Varonis and Gass 1985) rightly comments that SL learners ‘can
learn more from one another than they think they can’ (p. 87).
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Appendix I
Transcription 1: Conversation between NS and NNS1. (NS describes the picture
for NNS1)
Lines | Interlocutors | Conversation Conversational
Components
1 NS Ok? CC
2 NNS1 Ok
3 NS Right. In the picture there are two trees, so may be a
4 centimeter and a half from the bottom there’s a line
5 of grass growing all the way across. So about a
6 centimeter and a half up, there’s a line that’s made of
a bit of grass, a small line
7 NNSI1 Yeah, bottom line? cC
8 NS Yeah, one and a half centimeter above that... E
9 NNS1 One and a half centimeter. .. OR
10 NS Yeah, there’s a line across of a..a..a.. about two | E
11 millimeter line vertically all way across, that looks
like grass
12 NNS1 Grass? CC
13 NS Hm hm
14 NNS1 Small grass? Q
15 NS Yeah
16 NNSI1 Under bottom a..a..a bottom line, in bottom line I | SIfFR, CC
17 draw small grass?
18 NS No, one and a half centimeters above that ER
19 NNS1 Above? One and half centimeter above? CC
20 NS Yeah, all way across is like grass E
21 NNS1 Across grass? CC
22 NS Yeah all the way across, alongside one side of the | Sem R, E
23 box to the other side of the box
24 NNS1 From where? Grass? R wh-y Q
25 NS The grass starts one and a half cm above. So you | SIfR
26 start at the bottom of the grass on that line that’s one
27 and a half cm above, small, a small line of grass all
the way across
28 NNS1 Sorry. I don’t draw... grass like trees? CR,Q
29 NS Small line A
30 NNS1 OKk.... Whole line? Q
31 NS Yeah A
32 NNSI1 Ok, then?
33 NS Then there are two trees. So one tree on either side. | E
34 They.. they are drawn like one stick one trunk with a
35 cloud shape on the top and there the top leafy bits
36 cloudy to the edge of the box and the trunk is about 2
cm from either side
37 NNSI1 Big tree? Q
38 NS Ye-ah, reaches may be three quarters of the way up | A, E
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39 | NNSI | Y-e-a-h

40 | NS The whole tree E

41 | NNSI1 | A-a-ait’s a...the trunk is a-a-a thick? Q

42 | NS Hmm, just under one cm AE
43 | NNSI1 | 1cm. OR
44 | NS The one on the right is a bit thinner than that, may be a half | E

45 centimeter

46 | NNSI1 | A-a-a the trees’ root under the line? Q

47 | NS No. Just right down to the line AE
48 | NNSI1 | Ok, trunk? Q

49 | NS And the top of the trunk is split into three...the top of the | SIFR
50 trunk is split into three and then

51 | NNSI | Sorry CR

52 | NS At the top of the trunk of the tree, it’s split into three, three | Sem R
53 branches

54 | NNSI | Three branches OR

55 | NS And then there is a sort of cloud shape, a round cloud shape | E, SIf R
56 .... around it

57 | NNSI | Tree is straight branch? Or side... Q

58 | NS Forked shape, yea coming out in a forked shape. Small, quite | A, E
59 quite small and then around...yea the cloud shape

60 | NNSI | Like this? (shows fingers) Q

61 | NS Yeah A

62 | NNSI | Hahaha

63 | NS Ha ha ha... And then the cloud is hatched diagonally. It’s like | E

64 the line goes from bottom left to top right - straight line

65 hatching on..on the cloud shaped tree

66 | NNSI | Yeah

67 | NS So shade it in by doing lines from the bottom left to the top | Sem R
68 right, diagonal lines

69 | NNSI | I do not understand CR

70 | NS Don’t understand? Ok, a.. a.. there’s the cloud shape CC, SIfR
71 | NNSI | Cloud shape OR

72 | NS That has to be shaded in E

73 | NNSI | In? Hmm CC

74 | NS Yeah, that needs to be shaded, so add lines from the start of | SIFR, E
75 the bottom left corner

76 | NNSI | Bottom OR

77 | NS Of the cloud shape SIfR
78 | NNSI | Bottom left corner OR

79 | NS And then it goes across diagonally from the top right, | E

80 diagonal line
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81

NNSI1

Straight line?

CC

82

NS

Straight line, all parallel to one another

ER,E

83

NNSI

Ok, t-h-e-n

84

NS

And then another tree on the right hand side

E

85

NNSI1

Right hand side?

CC

86

NS

And it’s got like a thinner trunk

E

87

NNSI

Sorry

CR

88

NS

A thinner trunk

89

NNSI

Thin?

CC

90

NS

Yeah

91

NNSI

Thin or thick?

Q

92

NS

Thinner than the other one

93

NNSI

Thin?

CC

94

NS

Yeah , a little bit thinner

E

95

NNSI

0.k

96

NS

About the same distance from the side

E

97

NNSI

Same distance. Yea, then?

OR

98

NS

It’s got those and bits then the cloud shaped top again

E

99

NNSI

Three branch?

Q

100

NS

Yeah

A

101

NNSI

Same the left, left side tree? Three branch?

CC

102

NS

The same as the other one

103

NNSI

Then?

104
105
106

NS

Then the cloud shaped top on it. In between the two trees then
you’ve to draw a line a..a.. between the nearest two branches
like a rope tied between the two

107

A rope?

108
109

Um hm. So it looks like a rope tied on to the branches and
then on it there is a man and a dog standing

110

Ok, which side the man standing?

111
112

On the left, and the dog on the right. It’s just a stick man. It
looks like he is running

113

Stick man. I d-o-n’t draw

114
115

Looks like it’s running from the left to the right and it’s
holding at one arm, holding an Umbrella.

116

Ha Ha. I don’t draw, hmmm.. Man, then? Ok? A man?

117
118

Yeah, a little stick man and then one arm is stretched out
holding an umbrella

119

The umbrella is fold on or?

120

It’s up holding open in the air

121

Open? Umbrella open?

122

Yeah

123

Then?
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133 Yeah

134 It’s aa-a-a four legs on the rope?

135 Yeah

136 How I draw it?

138 Umm its body is just one stick, one line for its body and then
139 coming down from the line onto the rope for its four legs, just
137 four line and then a line for its body

140 Line touched body?

141 For its body is a line. Just one straight line for its body and
142 then goes round to make its tail. It just goes along.

143 Make its?

144 | NS Tail. Dog’s t..a..i..1

145 Spell

146 | NS t-a-i-1

147 T a..a..a.. ok, tail

148 | NS Yeah, it’s just attached to the body; the body is just one line.
149 It’s curls round to make the tail.

150 | NNS1 | I do not understand

151 | NS Ok, you’ve got four sticks for the legs?

152 | NNS1 | Yes.

153 | NS And one stick for the body?

154 | NNSI1 | Yes

155 | NS And the tail is curly?

156 | NNS1 | It’s curly

157 | NS Yeah

158 | NNS1 | Ok, tail.

159 | NS A very simple head with a floppy ear, yea

160 | NNS1 | Ok head, its leg, tail ha ha dog, ok

161 | NS Yeah, above the dog’s head there’s a big thick question mark
162 | NNS1 | Question mark

163 | NS Yeah

164 | NNS1 | Above the

165 | NS Yeah, dog’s head

166 | NNS1 | Dog’s head, ok, question mark

167 | NS And then the cloud shaped tree is shaded the same as the other
168 one with lines from left to top right.

169 | NNS1 | Ok

170 | NS Done?

171 | NNS1 | Hahaok ...

172 | NS So we can compare

173 | NNS1 | Ok

Con Com = Conversational Components
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Appendix I1

Transcription 2: Conversation between NNS2 and NNS3. (NNS2 describes the
picture for NNS3)

Lines

Interlocutors

Conversation

Conversational
Components

174

NNS2

Ok?

CC

175

NNS3

Yeah

176
177

NNS2

Ok. On the border line a..hmm (indistinct voice) you
have got to ...and you are drawing grass

178

NNS3

All the...

179

NNS2

All the

180

NNS3

All the page along?

181

NNS2

Yeah, all the page along.

182

NNS3

Now?

183

NNS2

And...after on the left you are drawing a tree.

184

NNS3

Ok, how far from the border?

185

NNS2

Ye-ah, 4 centemeter....4 centemetre

186

NNS3

Is the tree very big? Until the top of the tree?

187
188

NNS2

Ya-ah, it’s large-grown, 5 millimeters and there is
three branches

189

NNS3

Three branches?

190

NNS2

Ya..ah.

191

NNS3

And ...

192

NNS2

That.. .that...do they grow...

193

NNS3

(Indistinct voice)

194

NNS2

Dark leaves? Ya?

CC

195
196

NNS3

Hm. Dark leaves and they are...they are like...they
are like clouds

ER, SIfR

197

NNS2

Yeah

198
199

NNS3

And.. ya.. they’re a bit from a kind of a circle
from..hmm...2 centimeters ya-a

CC

200

NNS2

Hm

201
202

NNS3

I’ve..i’ve..i’ve.. | have done my tree and it’s about
from the start of my picture it’s about that

203

NNS2

It’s about half of the picture

204

NNS3

Half of the picture, o-k, I can, all right

205

NNS2

And on the right you’re drawing the same tree

206

NNS3

Ya-ah. with three.. three..

207

NNS2

Three branches.

208

NNS3

Three branches..

209

NNS2

Yeah

210

NNS3

And how are these branches organized?

211

NNS2

Ye-ah it’s like in fork

212

NNS3

Ye —ah, ok

213

NNS2

And there is..ok.. there is a link between these the two
trees

214

NNS3

Yes.

215
216

NNS2

Ye..ah on this link there is a man who is walking with
an umbrella and in front of it..
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217 NNS3 What..what do you think a link — a park? Q
218 NNS2 No, the chord A
219 NNS3 A a slope? Ya. And..and there is a man with an | Q, Q
220 umbrella. He is in the middle of the two trees?
221 NNS2 It is..aaa. No..no..it’s a line A
222 NNS3 It’s a little piece of rope, it does not...it does not matter. | SIf R
223 .. Ok, there is a man with an umbrella
224 NNS2 He’s more on the left. E
225 NNS3 More on the left? CC
226 | NNS2 And there is...in front of it there is a dog E
227 NNS3 aa..on the...on the rope? CC
228 NNS2 On the rope too? CC
229 NNS3 Yeah. And does he? Does he...Does he wear hmm. | SIfFR, Q
230 Does he wear a hat?
231 NNS2 No. He’s not. He’s just. A
232 NNS3 Hmm
233 NNS2 It’s not the same... and it’s like the little prisoner the | E
234 children are drawing
235 NNS3 Yeah, that’s ok. It’s like an iron man? Q
236 NNS2 Yeah A
237 NNS3 Ok. And there’s a dog, and and how can we we | Q
238 recognize that it is a
239 NNS2 It’s a dog...ya.. s. It says..like a dog. It’s like an iron | A, Sem R
dog too.
240 NNS3 Yeah. Does it have a tail? Q
241 NNS2 Ye-ah, it has a tail. It has a curly tail A,OR, E
242 NNS3 Curly tail? Ok. And...that’s it? I’ve got it. C
243 NNS2 And he is wherein the man has an umbrella. And and he | E
244 is holding his height
245 NNS3 Ye-ah, it’s done
246 NNS2 And beside the dog there’s an interrogation point like | E
247 doing.
248 NNS3 Is the dog on..on the rope? CC
249 NNS2 He is on the rope A
250 NNS3 And where is the question m. .a..r..k? Q
251 NNS2 Just behi...behind A
252 NNS3 On the right or on the left? Q
253 NNS2 No. A
254 NNS3 Or it’s just.. beside ..just up its head? CC
255 NNS2 Up its head, ya A
256 NNS3 Ok. And it’s the only thing? Only two trees.. CC
257 NNS2 Yeah. A
258 | NNS3 The rope and the man with an umbrella? Q
259 NNS2 Yea..h that’s right A
260 | NNS3 There is an umbrella? And there is no park, nothing? CC,Q
261 NNS2 Nothing.
262 NNS3 Could we see the rules of the trees? Q
263 NNS2 No, there’s no space in the back. A, E
264 | NNS3 There is no space in the back? And no sun? nothing? CC
265 NNS2 No.
266 NNS3 Ok, I think it’s done.
267 | NNS2 OK.
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CONSUMERS’ ATTITUDE TOWARDS “VOOT” RESTAURANT

Md. Shafiqul Islam *
Sabiha Afsari **

Abstract

“VOOT” is a renowned restaurant (Thai, Chinese, and Indian cuisines) with thrilling
interior atmosphere in Dhaka city. To serve the consumers with quality food items and
services, the restaurant authority wants to determine the consumers’ attitude towards
restaurant and its services continuously. The study is descriptive in nature. For
gathering primary data for this study the survey method and a structured questionnaire
have been used. The questionnaire includes the 9-point Likert scale ranging from 1
(Extremely Disagree) to 9 (Extremely Agree) to obtain their opinion. The number of
questions is 14. There are six statements marked as VI to V6 under Q4. Sample
consists of two hundred respondents. Convenience sampling method is used in this
study. To analyze the collected data from the respondents, three methods have been
used: multiple regression analysis, factor analysis, and cluster analysis. Two variables
have been found significant in regression model. In addition, two factors have been
found (by factor analysis) underlying the consumers’ attitude towards VOOT
restaurant. One factor is “personal factor” (income, age, etc.) that is from consumer
side, and another factor is “quality food items”, which is from service providers’ side
(Restaurant Authority). On the other hand, three clusters have been found by cluster
analysis.

Keywords: Attitude,; Brand awareness; Credibility;, Consumer perception, Quality

1. Introduction

The word “VOOT” in Bangla means ghost, and that is why during a meal a couple or
even many of them suddenly appear. The whole atmosphere of the restaurant has been
designed and developed with a unique theme in mind - dining with a thrill. Starting from
the entrance the whole interior has been carefully designed to give the feeling of being
inside an ancient and rustic building. The thrilling atmosphere can only be matched by an
equally exciting menu. VOOT restaurant offers to treat with an extensive array of Thai,
Chinese, and Indian cuisines. Some special ones among them worth trying are Tom Yum
Soup, Steamed Soup, Sizzling Chicken, Sze-Chuan Shell Prawn, and Flaming Chicken,
etc. Even at the end of the course, the taste of home-made Kulfi and special Faluda, or
sundae ice cream are simply amazing.

*  Md. Shafiqul Islam

Associate Professor, Department of Marketing, Dhaka Commerce College
** Sabiha Afsari

Lecturer, Department of Marketing, Dhaka Commerce College
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2. Literature Review

Studies particularly on consumers’ attitude towards “VOOT” Restaurant are very scanty.
Attitude toward a restaurant basically depends on both the consumers and the service
providers. The individual or consumer factors are their age, income, and frequency of
visit. Car parking facility is also an important variable in case of the customers’ attitude
towards the restaurant.

Mehta and Maniam (2002) identified various factors such as services, dishes, location,
physical environment, use of sales promotion tools, price, and image attributes which are
highly related to the consumers’ attitude towards the restaurant. Now people are
becoming busy. As a result, consumers purchase more prepared or partially prepared
foods that require little or no cooking time and dine out for everyday meals more
frequently. Restaurants and catering facilities are playing a larger part in entertaining
family and friends, for business, or special occasions. Visiting a restaurant is a social
experience, an opportunity to meet old friends who are amazed by exciting food
presentations. They said, referring to Kivela (1997), that quick meals and convenience,
social occasions, business necessity, and celebrations are the reasons for which people
dine out.

Mehta and Maniam (2002) and Kivela (1999) have divided restaurants into four
categories based on their differentiation in price, location, theme, service level, cuisine,
and style. The fine-dining restaurants are the most formal fine dining experiences and
have both informal and formal panoramic. Therefore, some restaurants have large open
dining areas while others have private dining areas. Someone emphasizes the brand
image of the restaurant. On the other hand, many customers eat out to celebrate
something or on different occasions.

For Sundaram, Jurowski, and Webster ( 1997), today the steady growth in the number of
restaurants and the various changes taking place in food service industry have resulted in
its becoming very competitive.

In the context of the restaurant industry, Bujisic, et al., (2014), study revealed that food
quality, besides service and ambience, is one of the most common attributes of restaurant
quality. These variables are found to have a positive influence on the aspects of consumer
behavioral intention, such as return intention and word-of mouth recommendation.

To Tzeng, et al. (2002), transport and land use analysts have embedded parking
availability in the surrounding area as a variable in the theoretical work on restaurant
location choice problem.

Lewis (1981) considered five factors for customers’ selection of restaurants: food quality,
menu variety, price, atmosphere, and convenience factors.

According to Tinne (2012), Selection of upscale restaurants mainly depends on
promotional factor, restaurant internal factor, situational factor, pricing factor, image
factor, and deluxe factor.

Finally, according to Muller and Woods (1992), value for money is a factor that
influences the selection of a restaurant. The restaurant customers use price as a measure
for the quality of the restaurant, assuming that an expensive restaurant serves better food
and offers better quality.
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Conceptual Model

Consumers’ attitude is the extent to which they describe and perceive something either
good or bad. Consumers’ attitude towards a restaurant is formed on the basis of their prior
and subsequent information about it and its services. Their attitude toward a restaurant
depends on their age, income, frequency of visit, food quality, service quality, price,

services availability, interior atmosphere, car parking facility, and so on.

Independent Variable

A 4

Age

Income

Frequency of Visit

Food Quality

Dependent Variable

ServiceQuality

Interior Atmosphere

v

Price

\ 4

Parking Facility

Service Availability —r

A 4

Attitude

Figure: Conceptual Model

Analytical Model

In this study the principal analytical tool is linear regression model which is commonly
known as the multiple regression model. The form looks like

Y= Bot BiXst BoXot PsXst BaXat BsXs+ BOX6+ PTXT+ BEXS8+ PIXO+ ¢
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Y = Consumers’ attitude

Bo = Constant (intercept of the variable)
Bis = Coefficients

X1 = Importance of age

X2  =Importance of income

X3 = Importance of frequency of visit
X4 = Importance of food quality

X5 = Importance of service quality

X 6  =Importance of price

X7 = Importance of service availability
X 8  =Importance of interior atmosphere
X9 = Importance of parking facility

e = Error . .
The above model is estimated based on the model given below-

?: a+b-|X-|+b2X2+b3X3+b4X4+b5X5+b6X6+ b7x7+ b8x8+ b9x9

3. Justification and Significance of the Study

Today consumers choose a restaurant not only to have some of the menu but to spend
quality time with friends and family members. As there are inadequate entertainment
places and facilities for the people of Dhaka city, most of the people go to restaurants and
theaters to get entertained. Visiting restaurants with friends and families has become an
entertainment to people in their busy life. Another important fact is that not all groups of
consumers and consumers with all income levels visit restaurants frequently to have
entertainment, and all the consumers do not give importance to the same stimuli to
choose a restaurant. Therefore, it is a matter of great concern to the authority of the
restaurants to find out the homogeneous consumers’ groups and their frequency of visit
into a restaurant based on their income level and occupation. The variables are given the
high importance by the consumers so that the authority can find out the best consumer
groups to serve. To serve the consumers with quality foods and services, the restaurant
authority wants to determine the consumers’ attitude towards the restaurant and its
services continuously. However, no study has been done on this issue. Therefore, this
study will help to identify similar consumer groups and their attitudes and behavioral
characteristics.

4. Objectives of the Study
The research objectives are divided into two parts as broad and specific objectives.
The broad objective of this research is-

v To determine the customers’ attitude towards VOOT Restaurant and to identify
the homogeneous group of customers.

The specific objectives of the study are-
1. to focus on the attitude towards interior atmosphere;
ii. to find out the attitude towards food quality;
iii. to determine the attitude towards services quality;
iv. to seek how the consumers asses price reasonability; and
v. to determine the attitude towards parking facility.
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5. Methodology

Our study is based on primary data. This research is descriptive in nature. A survey is
conducted where the samples of the respondents are taken, and the information is
obtained from these samples only once.

1.

ii.

iii.

1v.

V1.

Viii.

1X.

Target Population: The population is all the consumers who visit VOOT
Restaurant to consume food items ever.

Sampling Frame: Sampling frame means the name and addresses of the
population.

Sampling Element: Male or female individuals and groups, parents, and their
children who consume food items from VOOT Restaurant for the sampling element.
Sources of Data: Primary data have been collected through interviewing the
respondents individually and secondary data from their different publications and
newspapers.

Preparation of the Questionnaire: Keeping in view the objectives of our study, a
questionnaire is prepared, corrected, developed and modified by pre-testing the
respondents and relevant experts. The primary data and information have been
collected by survey method through a set of structured questionnaire including the
9-point Likert scales ranging from 1 (Extremely Disagree) to 9 (Extremely Agree)
to obtain their opinion. To collect data from the respondents, we have used a
structured questionnaire. The number of questions is 14. There are six statements
marked as V1 to V6 under Q14, which are used for cluster analysis.

Sampling Method: Convenience sampling method is used in this study. This
sampling method is representative to population. Two hundred respondents have
been selected purposively from the population of approximately 2000, according
to information of ‘VOOT’ restaurant’s authorities. Sample units are taken
randomly (SRS) from the restaurant visited several dated and times. Selected
samples are clustered later based on their location.

Data Collection: Primary data have been collected from 200 respondents by a
structured questionnaire with fixed alternative questions using direct /
representative method.

Data Analysis: Different statistical tools have been used to analyze the data.
SPSS, MS-Excel, MS-word softwares have been used for data analysis and
presentation and to make this study fruitful.

6. Results and Discussion

6.1 Multiple Regression Analysis

Multiple regression analysis mainly focuses on Model Summary, ANOVA, and
coefficient. These models are interpreted as below:

Table: Model Summaryb

Std. Error of the

Model R R Square |Adjusted R Square Estimate

1 J15° Sl11 365 90038
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Interpretation

R=0.715, R represents the multiple correlation among the variables specified. Here R=
0.715 means high degree of correlation among the variables. R*= 0.511 measures the
proportion of variation in dependent variable, that is explained by the independent
variables. In this case, 51.1% variance in dependent variable (attitude towards VOOT
Restaurant) is explained by independent variables (car parking facility, food quality,
price, age, interior atmosphere, food availability, service quality, frequency of visit, and
income of the respondent). This is an overall measure of the strength of association and
does not reflect the extent to which any particular independent variable is associated with
the dependent variable. Adjusted R?>= 0.365 measures the number of independent
variables and the sample size to account for diminishing return. After the first few
variables, the additional independent variables do not make much contribution.

Table: ANOVA”
Model Sum of Squares |Df Mean Square (F Sig.
1 Regression 25.454 9 2.828 3.489 .005%
Residual 24.321 30 811
Total 49.775 39

Interpretation

In our study, the hypotheses of multiple regression analysis are as below:

Ho: R? pop=0 or

Ho: Br=P2=Ps=Ps=Ps= Po=P7=p8=p9=0

Hai: Bi#B#Bs#Ba7Bs7#P6#BT#BB#PIF0

The value of F is 3.489, which is significant with 9 and 30 degrees of freedom at o =
0.05. The value in significance column is 0.005. It indicates that the statistical
significance of the regression model is applied. Here, the value 0.005 is less than 0.05
and indicates that the overall model applied is significantly good enough to predict the
outcome variable. Here, the Null hypothesis is rejected. Though the null hypothesis is

rejected, one or more partial regression coefficients have a value different from 0.
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Table: Coefficientsa

Model Standard-ized Collinearity
Coefficients Statistics
Std.
B Error [Beta t Sig. Tolerance |VIF
1 (Constant) 2.057 | 1.244 1.653 | .109
Age of respondent .066 148 .084 450 .656 465 2.149
Monthly income of 007 | 172 008 038 | 970 | 365 | 2742
respondent
Frequency of restaurant ~119 | 299 -.079 2399 | 693 | 415 | 2.408
visit in a month
Satisfaction about service | 535 | g5 496 2885 | 007 | 552 | 1811
quality
VOOT restaurant serves 029 | 180 028 162 | 8713 | 535 | 1870
good quality food
VOOT restaurant charges | o0 | q¢ -104 764 | 451 | 886 | 1128
reasonable price
Food items are always 241 | 137 289 1761 | 088 | 606 | 1.650
available
Like of interior atmosphere
i VOOT Restamrant 131 | 142 143 925 | 362 | 679 | 1472
Satisfaction about VOOT
Restaurant’s car parking =218 .104 -.339 -2.098 | .044 .624 1.602
facility

a. Dependent Variable: Attitude toward VOOT Restaurant

Interpretation

According to the Table named Coefficients, satisfaction about service quality and
satisfaction about VOOT Restaurant’s car parking facility are significant at a = 0.05.
Those variables are important in explaining attitude towards VOOT restaurant.

The estimated model can be illustrated as follows:

Y (Attitude) = 2.057 + 0.066 (age) + 0.007 (income) - 0.119 (Frequency) + 0.533
(service quality) + 0.029 (food quality) - 0.066 (price) + 0.241 (service availability) +
0.131 (interior atmosphere) - 0.218 (parking facility). On the basis of the model, the
consumers’ attitude level towards VOOT restaurant shows value of 7.1750. It means that
the consumers’ have a good attitude towards VOOT restaurant. However, the frequency
of restaurant visits, price, and car parking facility show negative correlation with their
attitude. The higher the values of those variables, the poorer the attitude of the customers

towards VOOT restaurant and vice versa.



54

6.2 Factor Analysis
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Table: Correlation Matrix

Treatments/ V1 V2 V3 V4 V5 Vo \%J \% ) A\
\%! 1.000 |.697 502 375 163 -020 |.013 276 -.092
V2 697 1.000 |.606 402 286 .031 -.087  |.340 -.151
V3 502 .606 1.000 |.368 239 .019 -.145  |.047 -.464
V4 375 402 368 1.000 |.569 123 266 335 .070
\'A] 163 286 239 .569 1.000 |.144 379 436 .054
Vo6 -.020 |.031 .019 123 144 1.000 |.308 .070 .057
V7 013 -087 |-145 |.266 379 308 1.000 |.258 400
V8 276 .340 .047 335 436 .070 258 1.000 [.100
\'A -092  |-151 |-464 |.070 .054 057 400 .100 1.000
Table: Results of Principal Component Analysis
KMO and Bartlett's Test

Kaiser -Meyer -Olk in Measure of Sampling Adequacy .676
Bartlett's Test of Sphericity Approx. Chi  -Square 106.852

Df 36

Sig. .000

Interpretation
The results of factor analysis are given in the above table. The null hypothesis, that the
population correlation matrix is an identity matrix, is rejected by the Bartlett's test of
sphericity. The approximate chi-square statistic is 106.852 with 36 degrees of freedom,
which is significant at the 0.05 level. The value of KMO statistic (0.676) is also large
(>0.05). Thus, the factor analysis may be considered an appropriate technique for
analyzing the correlation matrix of the above Table.
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Table: Results of Principal Component Analysis (Continued)

Total Variance Explained

Extraction Sums of Rotation Sums of Squared
Initial Eigenvalues Squared Loadings Loadings
% of % of]
Varian |Cumula Varia |Cumulati % of| Cumulati
Total |ce tive % |Total |nce |ve % Total |Variance ve %

1 2978  |33.091 [33.091 |2.978 |33.091|33.091 2.798 |31.093 31.093

2 2.032  |22.575 |55.665 [2.032 |22.575|55.665 2.212 |24.572 55.665

3 1.019 11.319 |66.984

4 .849 9.434 |76.419
5 714 7.933 |84.351
6 .505 5.608 89.959
7 382 4.243 194.202
8 .300 3.337 |97.538
9 222 2.462 (100.000

Extraction Method: Principal Component Analysis

Interpretation

Total variance explained selection presents the number of common factors extracted, the
eigenvalues associated with these factors, the percentage of total variance accounted for
by each factor and cumulative percentage of total variance accounted for by the factors.
Using the criterion of retaining only factors with eigenvalues of 1 or greater, two factors
were retained for rotation. These two factors account for 31.093% and 24.572% of the
total variance respectively for a total of 55.665%
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Table: Results of Principal Component Analysis (Continued)

Communalities
Treatments Initial Extraction
Age of espondentr 1.000 .600
Monthly income of respondent 1.000 738
Frequency of restaurant visit in a month 1.000 723
Satisfaction about service quality 1.000 .606
VOOT Restaurant serving good quality food 1.000 .588
VOOT Restaurant charging reasonable price 1.000 .162
Food items always available 1.000 .660
Like of interior atmosphere of VOOT Restaurant 1.000 429
Satisfaction about VOOT Restaurant’s car parking facility 1.000 504

Extraction Method: Principal Component Analysis

Table: Results of Principal Component Analysis

Rotated Component Matrix?

Treatments Components
1 2
Age of respondent (V1) 770 .087
Monthly income of respondent (V2) .855 .081
Frequency of Restaurant visit in a month (V3) .834 -.168
Satisfaction about service quality (V4) 554 547
VOOT Restaurant serves good quality food (V5) 391 .660
VOOT Restaurant charges reasonable price (V6) -.026 402
Food items are always available (V7) -.154 798
Like of interior atmosphere of VOOT Restaurant (V8) 337 561
Satisfaction about VOOT Restaurant’s car parking facility (V9) -426 567

Extraction Method: Principal Component Analysis
Rotation Method: Varimax with Kaiser Normalization
Rotation converged in 3 iterations
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Interpretation

The rotated component matrix presents two types of rotated factors as stipulated in the
SPSS windows. Factor one contains four variables (e.g., V1 = Age of Respondent, V2 =
Monthly income of Respondent, V3 = Frequency of Restaurant visit in a month, V4 =
Satisfaction about service quality) that clearly reflects the high involvement with the
customers’ positive perception regarding selection of VOOT Restaurant and has, thus,
labeled as “personal factors” such as age, income, frequency of visit, satisfaction about
service quality (demographic variables). Factor two contains four variables (e.g., V5 =
‘VOOT Restaurant serves good quality food’, V7 = ‘Food items are always available’ V8
= ‘Like of interior atmosphere of VOOT Restaurant, V9= ‘Satisfaction about VOOT
Restaurant’s car parking facility’) that specially indicate that the relationship among all
kinds of food quality is good. The attractive interior atmosphere and secured car parking
facilities are labeled “quality food items”. Finally, one is from the customer side, and
another one is from the service provider’s side.

6.3. Cluster Analysis

In our study we have considered a clustering of customers based on their attitude towards
VOOT Restaurant. Based on the past data and theory, six attitudinal variables have been
identified. The customers of VOOT restaurant were asked to express their degree of
agreement with these six statements on 9-point Likert scale.

Six attitudinal variables are shown as below:

V1 : I prefer to visit restaurant on different occasions.
V2 : I consider coupon/discount in restaurant selection.
V3 : Service and food quality is very important to me.
V4 : Price influences me to select the restaurant.

V5 : Brand is not important to me.

V6 : I don’t need parking facility.

Data obtained from a sample of 200 respondents are shown in the Table in Appendix.

Cluster Centroids

Cluster No | Means of Variables

Vi V2 V3 V4 \& Vo6
1 6.64 3.79 7.57 4.84 2.14 1.86
2 7.7 53 7.6 4.4 7.4 6.3

3 6.81 4.81 8.06 6.06 2.44 7.44
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Interpretation

The centroids enable us to describe each cluster by assigning it a name or label. The three
clusters are labeled as below:

Cluster 1 (Upper class citizens): It has the highest values on V1 and V3. This group of
customers is very brand sensitive and require car parking facility. In other words, this
customer group belongs to upper class citizen.

Cluster 2 (Occasional or irregular customers): It has the highest value on V1, V3 and V5.
This group of customers can be labeled as occasional customers or irregular customers,
who put emphasis on coupon or discount (Sales promotion) for selection rather than brand.
Cluster 3 (Price sensitive customers): This group/cluster has the highest values on V1,
V3, and V6. It labels that this group of customer is price sensitive. They want quality
food and services.

7. Findings

Authors analyzed Multiple Regression Analysis, Principal Component Analysis, and
Cluster Analysis in this study. The Multiple Regression Analysis of the survey data
reveals two factors, “service quality” and “car parking facility” of VOOT Restaurant that
are significant at o = 0.05. Those two variables clearly reflect the high involvement with
customers’ positive perception regarding selection of VOOT Restaurant. The factor
analysis also has confirmed those two factors “personal factors” such as age, income, etc.
(demographic variables), and “quality food items” that clearly reflect the positive
perception about selection of VOOT Restaurant. In this study we have considered a
clustering of customers. The centroids enable us to describe each cluster by assigning it a
name or label. Three clusters have been found. First one is very “brand sensitive” and
requires parking facility. This group is mainly upper class consumers. The second cluster
is “irregular consumers”. They consider coupon, discount, free trial, and occasion in
selecting a restaurant. The last cluster of consumers is “very economical” They spend
less for restaurant and seek quality food that they want to spend.

8. Recommendations

From our study it has been found that the customers’ attitude towards VOOT restaurant is
good. But the authority of the restaurant should take some more initiatives to enhance
their brand image and also to attract more consumers. The following actions can be
recommended:

* The restaurant should give more emphasis on developing a well organized and
secured parking facility for the consumers who are very brand sensitive and require
this facility. This consumer group belongs to the upper class people.

* The restaurant authority can offer Coupons, Discounts, Gifts, Free trial, Premium
dishes, etc., on different occasions for the purpose of attracting more irregular
customers.

* Superior quality foods and services should be served to make the consumers
understand the best value it is providing to them.
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9. Limitations of the Research

The limitation of this study at this moment involves limited time frame that is available
for completing such an in-depth assignment. We have got only few weeks for preparing
this research paper. It is very difficult to finish the data collection, analysis of data, and
report writing within the deadline. Another limitation of this research is conducting this
study without larger sample.

To analyze the collected data, we have faced a problem of lack of experience in such type
of research and data analysis.

10. Contribution of the Research
This research may help the organization to find out the customer choice criteria about the
restaurant and their attitude towards the restaurant.
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THE RISK FACTORS OF TYPE 2 DIABETIC PATIENTS AND
ITS PRIMARY PREVENTION: PERSPECTIVE BANGLADESH

Md. Shafiqul Islam *

Abstract

Diabetes is a leading killer disease in the world. The developing countries, especially
in Asia and Africa, have the increase in rate of Type 2 diabetic diseases. Worldwide
2.8% of the population suffer from diabetes. It has been presumed that the figure will be
double by 2030. The purpose of this study is to find out the risk factors of Type 2
diabetic patients in Bangladesh. The study is designed on the basis of both qualitative
and quantitative data in Dhaka city from the BIRDEM affiliated diabetic hospital. A
structured questionnaire was used for this purpose. Different characteristics such as
age, sex, body mass index (BMI), residential status, education, occupation, duration of
suffering from diabetes, duration of sleeping, blood pressure, family history, controlling
diabetes through dieting, medicine, exercise, time spent in walking, calorie intake
according to DF'T, living house of the respondents, etc., have been studied. To fulfil this
objective, chi square test has been used. It is found that diabetes affects more at the age
of 35 and above. Out of 100 diabetic patients around 98% are 35 years old and above
of whom 73% have Type 2 diabetes. Again out of 75% Type 2 diabetic patients, males
(41%) are more affected than females (34%). It has been found that age, BMI,
controlling diabetic through dieting, family history of diabetic patients, time spent in
walking, calorie intake according to Diabetic Food Table (DFT), and the living house
of respondents, etc., are significantly associated with Type 2 diabetic patients. Again
sex, residential status, education, occupation, controlling diabetes through exercise,
controlling diabetes through medication, the duration of sleep, etc., are insignificantly
associated with Type 2 diabetic patients.

Keywords: Type 2 diabetes; Chi-square Test; BIRDEM; BMI (Body Mass Index); DFT (Diabetic
Food Table)

1. Introduction and Background
Diabetes is a metabolic disease in which the body’s inability to produce any or enough
insulin causes elevation of glucose in the blood.
It is a disorder of the metabolism causing excessive thirst and the production of large
amounts of urine.
Type 2 diabetes is a chronic disease in which people have problems regulating their
blood sugar. People with diabetes have blood sugar because their bodies

* do not produce enough insulin,

 are not responsive to insulin, and

e acombination of both.

* Md. Shafiqul Islam

Associate Professor, Department of Statistics, Computer & Mathematics, Dhaka Commerce College
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Worldwide diabetes mellitus is familiar as a common non communicable disease (NCD).
It is a chronic disease having high blood sugar to the body which is hardly cured except
in very explicit situations. Diabetes is an emerging issue in the developing as well as the
developed countries of the world. Among the developed countries The United States
(USA) is one of the most vulnerable places in terms of number of diabetic patients. There
diabetes was the 7th leading cause of death according to the list of USA death certificates
in 2003 [2]. An estimated 23.6 million people in the USA have diabetes which is about
7.8% of the total population. According to the American Diabetes Association,
approximately 18.3% (8.6 million) of Americans aging 60 and above have diabetes.

Diabetes poses a serious threat to the developing countries like Bangladesh because the
income of most of the people in Bangladesh is very low. BIRDEM is now providing
diabetic care to almost 3.5 lacs patients from which about 3500 registered patients are
taking health services from BIRDEM OPD everyday [3]. In a small survey it is indicated
that the prevalence of diabetes in Bangladesh in population aged overl5 years is between
2%-5% [3]. It was estimated that about 90%-95% of all diabetes patients of Bangladesh
belonged to Type 2 diabetes [4] .The survey also mentioned that Bangladesh currently
has over 3 million people with diabetes, and this number will reach 11 million by the year
2030. If this situation continues, Bangladesh will face severe crisis. As a developing
country, it does not have the resource to tackle this situation. Therefore, it is important to
identify the risk factors and to prevent this epidemic. It was seen that related risk factors
were older age, duration of diabetes, poor control of diabetes, and hypertension [5]. Some
studies reported that age, hypertension, and body mass index (especially overweight and
obesity) were significantly and independently associated with an increase in Type 2
diabetes [6-9]. It was observed that sex and hypertension is an independent factor for the
abnormalities in glucose tolerance [10]. Besides this age, sex, higher income, and waist to
hip ratio appeared to be important risk factors for the occurrence of Type 2 diabetes in
Bangladeshi population [11, 12, and 13]. Again it was concluded that the risk factors for
Type 2 diabetes are likely to differ in different population [13].

2. Objectives of the Study

The basic objectives of the study are
* to identify the risk factors of Type 2 diabetes,
* to recommend some appropriate policy for primary prevention of Type 2 diabetes, and
 to study the association between diabetes Type 2 and some selected variables of
diabetic patients.

3. Data and Methodology of the Study

3.1. Study Design

This study utilised both qualitative and quantitative data to assess the wide-ranging
approaches. Participants were stratified within different sex group. The proposed study
was conducted in Dhaka city from the BIRDEM affiliated diabetic Hospital. BIRDEM is
the first ever hospital for diabetes care. The main hospital of BIRDEM is situated in
Dhaka with some of its sister agencies. For this reason I chose the BIRDEM hospital in
Dhaka. The duration of the study was only 45 days.
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3.2. Data collection tools and techniques

Population of the study is the diabetic patients of Bangladesh who are under treatment.
Population size is very large. Sample is drawn from the population randomly selecting
patients who are taking treatment at different hospitals. Sample size has been determined
by considering error at 10% level of significance. Sample size has been taken 100
purposively by the researcher. During the preliminary phase of the study, data were
collected through structured questionnaire.

From 100 diabetic patients (56 male and 44 female) data were collected by questionnaire
method during the period from 8 August 2015 to 22 September 2015 by some selected
socio-economic, demographic, and diabetic disease and health consciousness related
questions, and by purposive sampling technique.

The bivariate analysis has been used for the above objective. Bivariate analysis is used to
test the association between the categorical variables by applying chi square test.
All statistical analysis was done using SPSS (version 20 from SPSS corporation, USA)

(0-E)
E

Test statistic, »* =) with (r-1)(c-1) df

4. Analysis and Discussion

The result of association between Type 2 diabetes among some selected socio-economic,
demographic, diabetic disease and health consciousness related characteristics of diabetic
patients have been demonstrated in the following:

4.1. Association between Type 2 diabetes and some selected variables of diabetic
patients:

Table 1: Association between Type 2 diabetes and age

Null hypothesis, H,: There is no association between Type 2 diabetes and age.

Age Type 2 Diabetes Total 2 2 Significance Level of
(Vgariable) Nﬁp Yes x ey mb’pvalue asgociation at 10%
Below 35yr | 0 (0%) 2 (2%) 02 (02%) ;(anl =5.158,df =2 Significant

35-50 yr 16 (16%) | 29 (29%) | 45 (45%) 5

Above 50 yr | 9(9%) | 44 (44%) | 53 (33%) | X tab=4.61

Total 25(25%) | 75 (75%) | 100 (100%) | p =0.076

The above data indicates that most of the diabetic patients belong to the middle and older
age group. Diabetes affects more at the age of 35 and above which is 98% of which 73% of
the total respondents have Type 2 diabetes. In the middle age group, 29% out of 45%, and
in the old age group 44% out of 53% diabetic patients have Type 2 diabetes. It is similar to
other studies. It was observed that diabetes was associated with the increase of age [14].
Column 5 of Table 1 indicates that the null hypothesis may be rejected at 10% level of
significance.

That is ‘Age’ is significantly associated with Type 2 diabetes.
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Table 2: Association between Type 2 diabetes and sex

Null hypothesis, Hy,: There is no association between Type 2 diabetes and sex.

Sex Type 2 Diabetes Total y’cal, y’tab, p Significance Level of
(Variable) No Yes value association at 10%
Male 15 (15%) | 41 (41%) | 56 (56%) cha[ =0.216,df =1 Insignificant
Female 10 (10%) | 34 (34%) | 44 (44%) 24ab =271
Total 25 (25%) | 75 (75%) | 100 (100%) xtab=2.

p=0.642

The above table indicates that 75% diabetic patients have Type 2 diabetes of which 41%
and 34% are male and female respectively. Therefore, it is clear that males are more
affected by Type 2 diabetes than females.

Column 5 of Table 2 indicates that the null hypothesis may be accepted at 10% level of

significance.

That is ‘Sex’ is insignificantly associated with Type 2 diabetes.

Table 3: Association between Type 2 diabetes and BMI

Null hypothesis, H,: There is no association between Type 2 diabetes and BMI.

BMI Type 2 Diabetes Total 2 2 Significance Level of
(variable) Nﬁp Yes % eal.y tab. p value asgociation at 10%
Normal wt 18 (18%) | 39 (39%) | 57 (57%) ;(zcal =551, df=1 | Significant

Over wt 05 (8%) | 38 (38%) | 43 (43%) szb =271

Total 23 (23%) | 77 (77%) | 100 (100%) 0 =0.019

The above table indicates that 57% and 43% diabetic patients who have normal weight
and overweight respectively where 39% normal weighted and 38% over-weighted
patients have Type 2 diabetes. It is noted that out of 100 respondents 43 are
over-weighted. That is out of 43 over weighted 38 carry Type 2 diabetes.

Column 5 of Table 3 indicates that the null hypothesis may be rejected at 10% level of
significance. That is ‘BMI’ is significantly associated with Type 2 diabetes

Table 4: Association between Type 2 diabetes and residential status

Null hypothesis, H,: there is no association between Type 2 diabetes and residential

status.
Resi. Status | Type 2 Diabetes Total 2 2 Significance Level of
(variable) sz Yes zeal.y lab,Pva]ue asgociation at 10%
Urban 23 (23%) | 58 (58%) | 81 (81%) ;(anl =2.62, df=1 Insignificant
Rural 02 (2%) 17 (17%) | 19 (19%) 2
Total 25 (25%) | 75 (75%) | 100 (100%) X tab=2.71
p=0.105
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The above table indicates that 81% and 19% diabetic patients are living in urban and
rural areas respectively, where 58% urban people and 17% rural people have Type 2
diabetes.

Column 5 of Table 4 indicates that the null hypothesis may be accepted at 10% level of
significance. That is ‘Residential status’ is insignificantly associated with Type 2
diabetes.

Table 5: Association between Type 2 diabetes and education

Null hypothesis, H,: There is no association between Type 2 diabetes and education.

Education | Type 2 Diabetes Total y’cal, y’tab, p Significance Level of
(Variable) No Yes value association at 10%
Illiterate 00(0%) 02 (2%) | 02 (2%) ycal =4.84,df =4 | Insignificant

Primary 02 (2%) |09 (9%) |11 (11%) 240b = 7.78

SSC 07 (07%) | 09 (9%) | 16 (16%) xtab=1.

HSC 04(4%) | 20(20%) | 24(24%) p=0.305

Graduate & | 12(12%) | 35(35%) | 47(47%)

+

Total 25(25%) | 75(75%) | 100(100%)

The above table indicates that 2%, 11%, 16%, and 24%, and 47% diabetic patients are
illiterate, primary education, SSC, HSC, graduate, and above respectively where 2%
,09%,09%, 20%, and 35% carry Type 2 diabetes. Among the total number of diabetic
patients type2 diabetes affects the highly educated persons more.

Column 5 of Table 5 indicates that the null hypothesis may be accepted at 10% level of
significance.

That is ‘Education’ is insignificantly associated with Type 2 diabetes.

Table 6: Association between Type 2 diabetes and occupation

Null hypothesis, H: there is no association between Type 2 diabetes and occupation.

Occupation | Type 2 Diabetes Total 2 2 Significance Level of
(Variable) Nﬁp Yes xcaly tab,pvalue association at 10%
Physi. 00(0%) 02 (2%) | 02 (2%) xzcal =2.57,df =4 Insignificant

labour

Professional | 11 (11%) | 25(25%) | 36 (36%) | X tab=1.78

Non Prof. 05 (05%) | 12 (12%) | 17 (17%) p=0.632

House wife | 07(07%) | 23(23%) | 30(30%)

Retired 02(02%) | 13(13%) | 15(47%)

Total 25(25%) | 75(75%) | 100(100%)

The above table indicates that professional persons (36%) and housewives (30%) are
affected more in diabetes. 25% professional persons and 23% housewives carry Type 2
diabetes.

Column 5 of Table 6 indicates that the null hypothesis may be accepted at 10% level of
significance.

That is ‘Occupation’ is insignificantly associated with Type 2 diabetes.
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Table 7: Association between Type 2 diabetes and duration of suffering from diabetes

Null hypothesis, Hy: there is no association between Type 2 diabetes and duration of
suffering from diabetes.

Duration of | Type 2 Diabetes Total 2 2 Significance Level of
suffering Nﬁ Yes 7 cakx mb’pvalue association at 10%
(Var)

<lyr 03(03%) | 02 (2%) | 05(5%) 2%cal =11.96,df =3 | Significant

1-5yr 16 (16%) | 27(27%) | 43(43%) )

6-10yr 04(04%) | 24 (24%) | 28 (28%) | X 1ab=06.25

>10 yr 02(02%) | 22(22%) | 24(24%) p =0.008

Total 25(25%) | 75(75%) | 100(100%)

The above table indicates that majority (43%) of diabetic patients are suffering from
diabetes 1-5 years of which 27% patients have Type 2 diabetes.

Column 5 of Table 7 indicates that the null hypothesis may be rejected at 10% level of
significance.

That is the ‘Duration of suffering from diabetes’ is significantly associated with Type 2
diabetes.

Table 8: Association between Type 2 diabetes and the duration of sleep

Null hypothesis, H,: There is no association between Type 2 diabetes and duration of
sleep.

Duration of | Type 2 Diabetes Total 2 2 Significance Level of
sleep (var) Nﬁp Yes 7 cal.z tab.p value asfociation at 10%
Less than 03(03%) | 19(19%) | 22(22%) y’cal =2.079,df =2 | Insignificant
normal(<6hr) 5
Normal(6hr) | 14 (14%) | 38(38%) | 52(52%) | X tab=4.61
More than | 08(08%) | 18(18%) | 26 (26%) p=0354
normal(>6hr)
Total 25(25%) | 75(75%) | 100(100%)

The above table indicates that the majority number of diabetic patients (52%) sleep
normal hours (6hr), of which 38% patients have Type 2 diabetes. 22% and 26% diabetic
patients sleep less than normal and more than normal respectively of which 19% and 18%
have Type 2 diabetes respectively.

Column 5 of Table 8 indicates that the null hypothesis may be accepted at 10% level of
significance.

That is ‘Duration of Sleep’ is insignificantly associated with Type 2 diabetes.
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Table 9: Association between Type 2 diabetes and blood pressure
Null hypothesis, H,: There is no association between Type 2 diabetes and blood pressure.

Blood Type 2 Diabetes Total 2 2 Significance Level of
pressure N{)p Yes xealx tab’pval“e asfociation at 10%
(var)

Normal 13(13%) | 39(39%) 52(52%) ;(zcal =2.286,df =2 Insignificant

High 12(12%) | 3030%) | 42(42%) 5

Low 0000%) | 06(6%) | 06(6%) | X tab=4.61

Total 25(25%) | 75(75%) | 100(100%) | o =0.319

The above table indicates that 52%, 42%, and 6% of the total respondents have normal,
high and low blood pressure respectively of which 39%, 30%, and 6% carry Type 2
diabetes respectively.

Column 5 of Table 9 indicates that the null hypothesis may be accepted at 10% level of
significance. That is ‘blood pressure’ is insignificantly associated with Type 2 diabetes.

Table 10: Association between Type2 diabetes and family history of diabetes
Null hypothesis, H,: There is no association between Type 2 diabetes and family history

of diabetes.
Famil Type 2 Diabetes Total 2 2 Significance Level of
Histor);f Nf)p Yes xeabx mb,pvalue asgociation at 10%
(var)
No 17(17%) | 36(36%) | 53(53%) yical =3.011,df =1 | Significant
Yes 08(8%) 39(39%) | 47(47%) ) ’
Total 25(25%) | 75(75%) | 100100%) | X tab=2.T1
p =0.083

The above table indicates that 47% of the total respondents have one or more diabetic
patients in their family in which 39% have Type 2 diabetes.

Column 5 of Table 10 indicates that the null hypothesis may be rejected at 10% level of
significance.

That is ‘family history’ is significantly associated with Type 2 diabetes.

Table 11: Association between Type 2 diabetes and controlling diabetes through
dieting

Null hypothesis, H,: There is no association between Type 2 diabetes and controlling
diabetes through dieting.

Controlling | Type 2 Diabetes Total 2 2 Significance Level of
by dieting | No Yes xealx mb’pvalue association at 10%
(var)
No 08(8%) 08(8%) 16(16%) ' cal =8.702,df =1 | Significant
Yes 14(14%) | 70(70%) | 84(84%) N
Total 22(22%) | 78(78%) | 100(100%) | X tab=2.71

p =0.003
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The above table indicates that 70% Type 2 diabetic patients are controlling their diabetes
through dieting.

Column 5 of Table 11 indicates that the null hypothesis may be rejected at 10% level of
significance.

That is controlling diabetes through dieting is significantly associated with Type 2
diabetes.

Table 12: Association between Type 2 diabetes and controlling diabetes through exercise

Null hypothesis, Hy: There is no association between Type2 diabetes and controlling
diabetes through exercise.

Controlling | Type 2 Diabetes Total 2 2 Significance level of
by exercise | No Yes % cal,z"1ab,p value association at 10%
(var)
No 09(9%) 30(30%) | 39(39%) ;(zcal =0.126,df =1 Insignificant
Yes 16(16%) | 45(45%) | 61(61%) 2
Total 25(25%) | 75(75%) | 100(100%) | X tab=2.71

p=0.723

The above table indicates that 45% Type 2 diabetic patients are controlling their diabetes
through exercise.

Column 5 of Table 12 indicates that the null hypothesis may be accepted at 10% level of
significance.

That is ‘controlling diabetes through exercise’ is insignificantly associated with Type 2
diabetes.

Table 13: Association between Type 2 diabetes and controlling diabetes through medicine

Null hypothesis, Hy: There is no association between Type 2 diabetes and controlling
diabetes through medicine.

Controlling Type 2 Diabetes Total 2 2 Significance level of
by medicine | No Yes % cal,z"1ab, p value association at 10%
(var)
No 19(19%) | 56(56%) | 75(75%) y’cal =0.018,df =1 | Insignificant
Yes 06(6%) | 19(19%) | 25(25%) )
Total 25(25%) | 75(75%) | 100(100%) | X tab=2.71

p=0.894

The above table indicates that 19% Type 2 diabetic patients are controlling their diabetes
through medicine.

Column 5 of Table 13 indicates that the null hypothesis may be accepted at 10% level of
significance.

That is controlling diabetes through medicine is insignificantly associated with Type 2
diabetes.
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Table 14: Association between Type 2 diabetes and time spent in walking

Null hypothesis, Hy: There is no association between Type2 diabetes and time spent in
walking.

Time spend | Type 2 Diabetes Total 2 2 Significance level of
in wallfing sz Yes % cal,z"1ab,p value asfociation at 10%
(var)

<30 minutes | 04(4%) 34(34%) | 38(38%) xzcal =8.087,df =2 Significant

31-60 16(16%) | 26(26%) | 42(42%) )

minute X fab =4.61

60+ minutes | 05(5%) | 15(15%) | 20(20%) p=0.018

Total 25(25%) | 75(75%) | 100(100%)

The above table indicates that 34%, 26% and 15% Type 2 diabetic patients are spending
their time in walking for<30 minutes, 31-60 minutes, and 60+ minutes respectively. 34%,
26%, and 15% Type 2 diabetic patients are controlling diabetes by walking <30 min,
31-60 min, and 60+ minutes respectively.

Column 5 of Table 14 indicates that the null hypothesis may be rejected at 10% level of
significance.

That is ‘time spent in walking’ is significantly associated with Type 2 diabetes.

Table 15: Association between Type 2 diabetes and calorie intake according to DFT

Null hypothesis, Hy: There is no association between Type2 diabetes and calorie intake
according to DFT.

Cal. Type 2 Diabetes Total y’cal, y’tab, p Significance level of
according No Yes value | ,ssociation at 10%

to DFT(var)

1000-1500cal | 07(7%) 28(28%) | 35(35%) ' cal =5.169df =2 | Significant

1600-1800cal | 15(15%) | 37(37%) | 52(52%) b 461
1800+ cal 00(0%) | 13(13%) | 013(13%) | X fab=4%
p =0.075

Total 22(25%) | 78(78%) | 100(100%)

The above table indicates that 28%, 37%, and 13% Type 2 diabetic patients get daily
within the range 1000-1500 cal, 1600-1800 cal, and 1800+ calorie from foods according
to DFT respectively.

Column 5 of Table 15 indicates that the null hypothesis may be rejected at 10% level of
significance. That is calorie intake according to DFT is significantly associated with Type
2 diabetes.

Table 16: Association between Type 2 diabetes and the living house of the respondents

Null hypothesis, HO: There is no association between Type 2 diabetes and the living
house of the respondents.
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Living Type 2 Diabetes Total 2 2 Significance level of
house No Yes zeabx mb’pvalue association at 10%
(variable)
Building 25(25%) | 64(64%) | 89(89%) ycal =4.120,df =1 | Significant
Tin shed 00(0%) 11(11%) | 11(11%) 2
Total 25(25%) | 75(75%) | 100(100%) | # tab=2.71

p =0.042

The above table indicates that 89% and 11% of the respondents are living in building and
tin sheds respectively of which 64% and 11% are Type 2 diabetic patients. It is noted that
out of 11 respondents (who are living in Tin shed) all are affected by Type 2 diabetes.

Column 5 of Table 16 indicates that the null hypothesis may be rejected at 10% level of
significance.

That is the living house of the respondents is significantly associated with Type 2
diabetes.

5. Findings and Recommendations

The study shows that people are more affected in the middle (35-50 years) and older (50+
years) ages by Type 2 diabetes which is 73% of them. Males (41%) are more affected
than females (34%). The majority number of diabetes patients (43%) is suffering from
diabetes for 1-5 years of which 27% patients have Type 2 diabetes. 52% diabetic patients
sleep for normal hours (6 hours) of which 38% patients have Type 2 diabetes. 47%
respondents’ family have one or more diabetic patients in their family of which 39% have
Type 2 diabetes. The majority of the diabetic patients (42%) spend their time in walking
for 31-60 minutes of which 26% have Type 2 diabetes. In my collection 11 respondents
who are living in Tin sheds, have (100%) Type 2 diabetes, which implies that Type 2
diabetes mostly affects the low income group.

It has been identified that age, BMI, duration of suffering from diabetes, family history of
diabetic patients, time spent in walking, controlling diabetes through dieting, calorie
intake according to DFT and the living house of the respondents are significantly
associated with Type 2 diabetes.

Again, it has been observed that the respondents’ sex, residential status, education,
occupation, controlling diabetes through exercise, controlling diabetes through taking
medicine, and the duration of sleep are also significantly associated with Type 2 diabetes.
Since Type 2 diabetes is mostly common of the diabetic patients in Bangladesh, it may be
one of the major impediments of healthy life as well as economic growth. In this study,
some recommendations for controlling diabetes as well as for better health are given
below:
» Walking is a good exercise. Therefore, for controlling diabetes Type 2, everyone
should walk at least 30 minutes a day with increasing physical activities to control
blood sugar and high blood pressure.
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If persons have overweight and obesity, they must lose the extra weight of the
body and everyone should sleep normal hours (6 hours).

One should avoid the habit of unnecessary eating and taking foods with high fibre.
People’s access to health services and correct information about diabetes should be
ensured through various media.

Everyone should pay attention to healthy and disciplined lifestyle from childhood
to adulthood for Type 2 diabetes management. Care is needed from the very
beginning not only for the adults but also for the younger ones and children.

6. Conclusion

It is clear that the following factors increase the risk of Type 2 diabetic disease:

Age: The risk increases as one gets older. This may be because one tends to
exercise less, loses muscle mass, and gains weight.

Overweight and obesity: The more fatty tissue one has, the more resistant his
cells become to insulin.

Family history: The risk increases if a parent or sibling has Type 2 diabetes.

High blood pressure: High blood pressure is linked to an increased risk of Type 2
diabetes.

Dietary factors: Imbalanced dietary factors are linked with an increased risk of
Type 2 diabetes.

Primary Prevention

Checking risk of diabetes: Take the life risk assessment test and learn more about
your risk of developing Type 2 diabetes. A 12+ score indicates that you are at high risk.
Managing weight: Excess body fat, particularly if stored around the abdomen, can
increase the body’s resistance to the hormone insulin. This can lead to Type 2
diabetes.

Taking exercise regularly: Moderate physical activity on most days of the week
helps manage weight reduce blood glucose levels and may also improve blood
pressure and cholesterol.

Eating a balanced, healthy diet: One should reduce the amount of fat in the diet,
especially saturated and trans fats. He should eat more fruit, vegetables, and
high-fibre foods. He should also cut back on salt.

Limiting takeaway and processed foods: ‘Convenience meals’ are usually high
in salt, fat, and kilojoules. It is best to cook using fresh ingredients whenever
possible.

Quitting smoking: Smokers are twice as likely to develop diabetes Type 2 as
non-smokers.

Controlling blood pressure: It can be controlled with regular exercise, a balanced
diet, and by keeping a healthy weight. In some cases, one might need medication
prescribed by the doctor.
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* Reducing the risk of cardiovascular disease: Diabetes and cardiovascular
disease have many risk factors in common diseases, including obesity and physical
inactivity.

e Visiting doctors for regular check-ups: As one gets older, it is a good idea to
regularly check one’s blood glucose, blood pressure, and blood cholesterol levels.
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Abstract

Travel and Tourism continues to be one of the world’s largest industries. The total
impact of the industry means that, in 2011, it contributed 9% of global GDP or a value
of over USS$ 6 trillion, and accounted for 255 million jobs. Over the next ten years this
industry is expected to grow by an average of 4% annually, taking it to 10% of the
global GDP or some US$ 10 trillion. By 2022, it is anticipated that it will account for
328 million jobs or 1 in every 10 jobs on the planet. The direct contribution of Travel
and Tourism to GDP was BDT 182.5bn (2.2% of the total GDP) in 2011, forecast to
rise by 7.3% in 2012, and to rise by 6.1% pa, from 2012-2022, to BDT 353.7bn in
2022 (in constant 2011 prices). In 2011 Travel and Tourism directly supported
1,329,000 jobs (1.9% of the total employment). This is expected to rise by 3.6% in 2012
and rise by 2.9% pa to 1,840,000 jobs (2.0% of total employment) in 2022. In this
context we have to think about the tourism industry. We have to develop the industry.
Tourism development refers to all the activities associated with providing facilities for
tourists in a destination, whether in the country or overseas. These are transportation,
accommodation, food, recreation, amusement, communication, safety, shopping,
hospitality, entertainment, etc. It involves a broad ownership base which means that
many people benefit from the tourism industry. This study is an initiative to find the
significant factors for the industry.

Keywords: Factors, Tourism development, destination

1. Introduction

Tourism is now the fastest growing industry in the world. The growth of the same in the
Asia and the Pacific region is more accelerating than any other region. The ever
increasing growth of this industry and its market has increased the competition among
the tourist-importing countries. As a result, the success of any destination country
depends on how well it can initiate and adopt the competitive marketing strategy over its
competitors. Promotion is one of the most important elements of the marketing mix
through which the attractions of the destinations and their facilities are focused to the
potential tourists to draw their attention and grow interest among them to visit the
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sponsors’ destination. It states that the destination country needs to take the effective
development measures so that they can gain the positive result attracting more tourists to
its destination. The present study reveals that Bangladesh is also trying to attract more
tourists to its destination through different measures. However, the country lacks far
behind to conduct the appropriate and sufficient measures regarding the development
programme. The resultant effect is that Bangladesh could not achieve significant progress
to develop the industry though the resultant effect is the Bangladesh could not achieve
significant progress to develop the industry though the number of tourist arrivals though
the earnings from this industry shows a positive growth rate. The position of Bangladesh
tourism in the world context is very negligible. Even the country’s position is at the
bottom line in the South Asian region. Among the seven countries of the SAARC in this
region, Bangladesh holds the 6th position, just above the position of Bhutan. Although
the country has some unique attractions like the world’s longest unbroken sea beach, the
world’s largest mangrove forest with a variety of wild lives, historical and cultural
heritage, tribal culture, captivating beauty of the nature, etc. It is essential for the policy
makers of the concerned industry to consider the issues very carefully and on the priority
basis for the expected development of the industry.

2. Literature Review

Haque (2006) discusses various aspects of the development of tourism industry in
Bangladesh. According to the author, tourism provides people not only economic
prosperity but also the opportunity to enrich themselves with new experience, enjoy the
rare attractive things of other countries. The author observes that there is a vast
potentiality to develop this industry in Bangladesh. This country has a long tradition to
accept people from far and near for ages with enchanting natural beauty, archaeological
and historical monuments, colourful culture, and hospitality. The author describes various
policies and initiatives taken by Bangladesh Parjatan Corporation (BPC) for the
development of the tourism industry in Bangladesh. But he does not mention the
challenges of tourism faced by BPC.*

Rahman (2007) states that the tourism industry of Bangladesh has great potentials both as
a foreign exchange earner and as a provider of job opportunities with the resultant
multiplier effect on the country’s economy as a whole. He also says that BPC is primarily
a tourism service provider and promoter of tourism product. He says that Bangladesh has
huge prospects of tourism. He mentions that some tourist spots like Cox’sbazar, Kuakata,
and the Sundarbans have huge potentials.’

According to Hasan (1992), the present functions and responsibilities of BPC should be
reviewed. BPC like other National Tourism Organizations (NTOs) should be engaged
only in promoting the image of the country abroad. A separate organization could be set
up with the government and the private participation to develop the infrastructural
facilities and marketing of tourism services.°
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Hossain, et al., (2005) pointed that the main purpose of this study is to evaluate the
potentials of tourism development in Bangladesh. Bangladesh has failed to reap the
benefit of tourism mainly due to the bad image of the country, lack of effective marketing
strategies in security of movements of tourists, etc.”

Again, Ahsanullah (1996) pointed out that Bangladesh Tourism has been placed under the
authority of the Ministry of Civil Aviation and Tourism which functions as the
administrative head of the Bangladesh Parjatan Corporation. The national tourism
organization named Bangladesh Parjatan Corporation was setup in 1972 with the dual
responsibility of the development of the tourist facilities and the promotion of the tourist
products. Since 1983 the corporation has been operating on a self financing basis.
However, due to lack of adequate fund allocation by the government to NTO, more
significant achievement could not be derived so far.®

Pannel Kerr and associates (1988) blamed Bangladesh Parjatan Corporation for not
playing its role completely as a national tourism promotion agency and suggested
preparing itself for playing its proper role in this regard. These reveal that there remains
ample scope for further expansion and growth of the tourism industry if effective
promotional activities are taken to cater to the expectations of the tourists and motivate
them to visit Bangladesh.’

Raquib Siddiki (2006) stressed in his article that for the development of tourism there are
no government fund for the development in the last few years, no fund and programme
for marketing Bangladesh, and no effort to implement tourism poling of 1992. Only one
meeting of the National Tourism Council was held in more than a decade with no senior
minister for the ministry, no or low priority of tourism in the Government policy, weak
structure of tourism administration, and very frequent change in Bangladesh Parjatan
Corporation. Unfortunately, this is the true picture of the sector. However, Bangladesh
has achieved growth both in terms of number of tourist arrivals and the amount of income
from them in 2004 compared to the previous year. According to the statistics released by
BPC, the total number of the tourist arrivals into the country in 2004 was 2 lakh 71
thousand compared to 2 lakh 44 thousands and 5 hundred in 2003 at a growth of 10.83
percent .1

3. Objectives of the Study
The objective of the study is to find out the significant factors for the development of
tourism industry in Bangladesh.

Another objective of the study is to recommend suggestions to the policy makers of the
BPC.
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4. Methodology
Area of the Study: The area of this study has been selected as the tourism services
provided by the BPC in Bangladesh.

Population: The population of this study has been selected from the tourists visiting
under BPC in the year 2010. Among them four regions have been selected for study
population: Dhaka, Sylhet, Hill Tracts, and Greater Chittagong (Cox’sbazar).

Sample Size Determination: In this study the sample has been determined considering
the assumption that the total number of tourists has been selected randomly from the
motels of Bangladesh Parjatan Corporation under the selected units of strata.

Here the given study population size is N = 37823 (the total number of tourists to have
visited the sample motels of BPC in the year 2010). The sample size has been selected
based on purposive method. The sample size is 147 where 137 are local, and 10 are
foreign tourists.

S. Data Collection
In this study the primary data has been collected with using structured questionnaire.

5.1. Tools Used

In this study the statistical tool that has been used is factor analysis. It has been applied to
identify the significant factors or the reduced important factors for the development of
tourism industry in Bangladesh. In this section factor analysis has been applied to find
out the significant factors under Bangladesh Parjatan Corporation.

5.2. Factors

In This study 42 factors have been identified which are related to and important for the
Tourism Industry in Bangladesh. These 42 factors have been used to select the significant
factors using factor analysis.

6. Data Analysis
KMO and Bartlett's Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .788
Factor analysis (BPC) Approx. Chi-Square 3125.008
Bartlett's Test of Sphericity df 861
Sig. .000
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The results of factor analysis are given in the table .The null Hypothesis, that the
population correlation matrix is an identity Matrix, is rejected by the Bartlett’s test of
sphericity. The approximate Chi-sq statistic is 3125.008 with degrees of freedom 861
which is significant at the level of 0.05. The value of KMO Statistic .788 is also large
(>0.5). Thus factor analysis may be considered an appropriate technique for analyzing the
correlation matrix of the table.
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Total Variance Explained

Component Initial Eigenvalues Rotation Sums of SquaredLoadings
Total % of Cumulative %| Total % of Cumulative
Variance Variance |%
1 15.023 23.132 23.132 6.631 10.211 10.211
2 8.145 12.541 35.673 6.046 9.309 19.520
3 6.558 10.099 45.772 5.298 8.157 27.677
4 4.307 6.633 52.404 4.659 7.174 34.851
5 3.675 5.658 58.062 2.428 3.738 38.589
6 2.712 4.175 62.238 2.814 4.333 42.921
7 2.217 3.413 65.651 4.019 6.188 49.110
8 1.863 2.869 68.520 6.859 10.561 59.671
9 1.729 2.662 71.181 7.476 11.511 71.181
10 1.504 2.316 73.498
11 1.346 2.072 75.569
12 1.249 1.924 77.493
13 1.182 1.820 79.313
14 1.140 1.755 81.068
15 .983 1.513 82.581
16 .920 1.416 83.998
17 .849 1.308 85.305
18 811 1.249 86.554
19 722 1.112 87.666
20 .695 1.071 88.737
21 .637 .981 89.718
22 .590 .909 90.627
23 .571 .880 91.506
24 .532 .820 92.326
25 .507 .781 93.107
26 469 722 93.829
27 .454 .700 94.529
28 .394 .606 95.135
29 .380 .585 95.720
30 .362 .558 96.278
31 .340 .524 96.802
32 .314 484 97.286
33 .265 .409 97.694
34 .249 .384 98.078
35 221 .340 98.418
36 .195 .301 98.719
37 .182 .280 98.999
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Rotated Component Matrix

Component
1 2 3 H 5 6 7 8 9 10 11
V-1.Transport comfortless .080 |.631 |146 [458 }.033 074 [229 003 [060 [130 }-.001
v-2. Transport arrangement nature .094  |645 |212 206 }-.034 [.005 [l61 |[127 [012 |0O1  }.091
v-3. Fair charged for the transport 437 559 005|169 026 [.045 202 |.152 [265 [112  }.004
v-4. Separate transport for the tourist 293|628 }.039 [.121 055 [.170 |012 164 [386 |076 [160
V-5.Traffic situation in the road 529|433 (203 }.035 [.064 [140 259 |052 [307 ]022 045
v-6. Accommodation arrangement 072 213 }.089 1697 |-.053 067 |.049 227 [096 [093 |.055

v-7. Respondent availing the accommodation 076  }.033 204 693 019 032 [055 |231 [.088 [375 ].002
v-8. Inside hotel facility of the respondent hotel |.176 201 222|294 |.059 [071 }126 662 [074 |[185 [034

v-9. Cleanliness of the hotel and room 316 145 [395 1026 }-.118 [.082 [105 560 [.062 |[140 [200
v-10.Tariff of the hotel of respondent 755|104 f101 (123 017 }.220 [133 073 [.069 |165 |105
v-11. Supplied foods are delicious or not 014 [096 |.084 012 ]399 |197 [045 |179 [.194 [626 |.025
v-12. Hagen nature of foods 190 F.013 |190 275 }.003 [.037 [.034 034 [092 [762 [.041
v-13. Price of supplied foods 644 |-.124 [051 [193 }.150 [.101 185 [186 [324 |151 046
v-14. pure drinking water in the spots 752|255 024 |.204  |O5S5 213 [014  [}.135 037 [.001 091
v-15. Games and sports facilities in the spots 316 609 236 090 028 [.102 [.028 |[.002 [.262 }.228 |124
v-16. Trekking arrangement in facilities 418 |467 |151 }.210 010 |O75 |178 |226 [.043 }.196 |.183

v-17. Boating and river cruising arrangement 151|477 116 346 011|321 |425 [.143 [.076 |[034 [275
v-18. Light and sound show may be introduced |-.157 |-.131 [121  }202 |067 [065 |.289 [685 |137 [.054 [.003
v-19. Sea beach watching facility -.085 1009 |.052 [048 |282 [718 [.118 [.061 ]030 |OS1  }.062
v-20. Archeological heritage of Bangladesh .014  }.077 [.031 (286 [.061 |645 [230 |236 [|.117 [126 }.025
v-21. Communication arrangement and facilities |.328  [329 [172 |444 |-.225 [191 [.093 [006 |218 [-.046 [056
v-22. Internet, fax, Postal and telephone facilities|-.180 |228  [122 520 |.015 [.002 |198 |071 [476 |224 |.098
v-23. 24 hours common facility with economic priceo |.374 ~ [304  |251 [324 |162 [.168 |.257 |057 306 [176 |016

v-24. Safety and security for the tourists 712 284|385 |178  [-.080 029  [.020 010 [021 [.035 |.056
v-25. Police and other law enforcing agency 668 [233 439 |101 }.029 093 [.041 109 [138 [.024 [.120
v-26. Local people -127 }-.047 |.041 |[102 735 }191 |129 |053  [.007 }.093 [.246
v-27. Hospitality of the people are .006 013 }.056 [.009 |817 [.046 |010 }.121 [038 |230 [150
v-28.Nature of shopping facilities .063  }.078 176 |683 |289 [149 }.112 }.007 [|.028 |.126 [075
v-29. Price of shopping goods are 133 F.207 201|237 |232  |.147 [.088 [021 [194 [}.159 |268
v-30. Efficiency and heartiality of the guides .089 |156 010 071 J00O5 009 }.010 [120 [.028 |.017 [777
v-31. Knowledge & expertise of the guides -.022 580 |113  [.037 |.114 (092 [045 [.101 }056 100 559
v-32. Entertainment facilities 197 1040 }251  |036 |.169 [560 |186 018 [105 |-.089 [372
v-33. Tourist information facilities 264 1099 |283 043 025 |051 [-.034 |105 [|701 |-.116 ].009
v-34. Facilities of local sight seeing tours 219 456 |s11 [.160 027 [091 076 111 |068  |094  [.029
v-35. Cleanliness of the places 314|445 405 |153  |105 134 [170  |.168 [188 [136 }.076
v-36. Physical setting of the accommodation 126|231 }.005 [.057 031 [116 |825 [.048 [.011 |.016 [f.076
v-37. Construction pattern of the tourist complexes |.117 202  [352 075 249 [.093 |543 [020 |130 007 [138
v-38. Service nature of the reception 072|173 |.754  }.004 067 |089  |-.080 093 [-.055 [139 }.113
v-39. Housekeeping service nature -.040 088 1365 [.057 [|.286 (276 [}.065 [.110 209 339 203
v-40. Nature of room service 058 [145 670 172 103 |121  [047 |300 [049 [073 |231
v-41. Staff service nature 167 o046 771|187 |.063 [.122 |123 161 [159 |.016 [089
v-42. Service nature of travel desk 279|056 651 |161 |-.057 |.086 [161 |-.048 [396 [101 |.082

Extraction Method: Principal Component Analysis
Rotation Method: Varimax with Kaiser Normalization
a. Rotation convered in 16 iterations
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The Rotated Component Matrix presents the eleven factors after rotation. Seven items
have been loaded on factor 1. An inspection of these items clearly shows that the majority
of these items reflect tendency on Safety (v-23, 24, and 25). Factor 2 contains eight items
that clearly reflect Transport System (v1, 2, 3, 4, 15, 16, 17, and 31). Under the factor
Transport Variable 1, 2, 3, and 4 clearly influence the transport system. Factor three
contains seven variables (34, 35 and 38-42) which indicate hospitality of the concerned
service oriented parties, reception service of the complex, housekeeping service, and staff
service involved with the hospitality. Factor four contains five variables 6, 7, 21, 22, and
28 which indicate the variable accommodation. Factor five contains with two variables
226 and 27 which reflect the factor local people. It is the strength of tourism industry in
Bangladesh. Factor six contains three variables 26, 27, and 32 which clearly reflect the
attraction of Bangladesh. Variable 35 is not direct part of attraction, but it includes
attraction. Factor seven contains two variables 36 and 37. Factor seven reflects Tourist
Complex.

Factor eight includes three variables no 7, 8, and 18. This factor refers to the amusement
of the tourists because variable 7 and 8 actually indicate the item involved with lodging
which is mentioned earlier. Factor nine reflects the variable 33 which clearly identifies
information source. Factor ten extracted with variables 10 and 11 define the factor food.
Lastly, factor eleven includes three variables which refer to guide.

Based on Extracted Method these 11 factors have been identified for BPC, the public
sector tourism development in Bangladesh:

Renamed factor for BPC with factor analysis:

Factor no Renamed factor Based on what variables
Factor # 1: Safety based on variable 24 and 25
Factor # 2: Transport system based on variable 1, 2, 3 and4
Factor # 3: Hospitality based on variable 38, 39, 40 and 41
Factor # 4: Accommodation based on variable 6 and 7
Factor # 5: Local people based on variable 26 and 27
Factor # 6 Attractions based on variable 19 and 20
Factor # 7: Tourist Complex based on variable 37 and 38
Factor # 8: Amusement based on variable 18

Factor # 9: Information based on variable 33

Factor # 10: Food based on variable 11 and 12
Factor # 11: Guide service based on variable 29, 30 and 31
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7. Conclusion

It is revealed in this study that 11 factors have been identified as significant factors for
the development of tourismunder Bangladesh Parjatan Corporation (BPC) as the national
tourism organization. They should take necessary steps in order to develop the tourism
industry in Bangladesh. They need to improve the quality of some of the factors. Guide
service factor is not available under BPC. They should introduce it. Information system
of BPC is very week. They should introduce easy and quick access to information
system. They should also introduce new destination with the necessary development of
attraction. We have enough scope of prosperity in this sector. The factors which have
been identified significant are safety, transport system, hospitality, accommodation,
attractions, tourist complex, amusement, information, food, and guide service. Safety is
the most important factor in this field. Tourist police activity must be increased and
diversified. Movement at night also should be secured. All spots in Bangladesh should be
safe to watch and enjoy. Sufficient mode of vehicle should be introduced. Separate
arrangement for the tourists should be ensured. The persons involved with the tourism
industry must be professional and well behaved. Accommodation facilities with
reasonable cost should also be ensured for the tourists. We have a huge number of spots
which should be developed so that the tourists can enjoy with different satisfaction.
Recently Bangladesh Parjatan Corporation has made an inventory about the new spots in
Bangladesh. That spots should be developed gradually.
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SHARE MARKET CRASH IN 2010: AN EMPIRICAL STUDY
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Abstract

Bangladesh stock market is one of the smallest markets in the World. It consists of two
fully automated stock exchanges named Dhaka Stock Exchange (DSE) and Chittagong
Stock Exchange (CSE). The Security and Exchange Commission (SEC) acts as its
regulatory body by monitoring and implementing rules, regulations, and policies. The
third world’s share market is full of uncertainty and risk, especially in Bangladesh that
confronted two big crashes in 1996 and in 2010. In 2010 the index crossed 8500 points
and finally crashed in the first quarter of 2011. Millions of investors lost their money
and came out onto the street blaming the speculators and regulators for the bubble that
finally burst in what became known as the 2011 Bangladesh share market scam. The
paper is designed to act as the perception of investors about this crisis and help find
out the possible reasons of and solutions to that crisis.

Keywords: Dhaka Stock Exchange; Chittagong Stock Exchange,; Investors; Dividend; Gambler,
IPO

1. Introduction

The share market is an integral part of a country’s economy. Most of the countries all
over the world have their own stock market. People invest their money in the stock
market to obtain economic prosperity for them, which also has a positive effect on the
country’s economy. If, for any reason like the stock market crash, this process of resource
mobilization is threatened, investors become panic stricken and begin seeking safe
alternatives. Around 3.3 million retail investors of Bangladesh were said to have been
engaged in the stock market during the market crash of 2010. However, after the crash,
quite a significant number of members left the stock market. The research involves only a
general study related to the attitude of the investors towards the recent crisis and their
opinion. The study has helped the researcher gain real time experience by interacting
with the investors and has helped analyze “the attitude of the investors towards crisis and
their opinion for remedy”.
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2. Objectives of the Study
The objectives of the study are as follows:
» To examine the causes of the recent capital market crisis,

» To explore the consequent impact of this crisis in Bangladesh economy,
» To evaluate the steps taken by the Government, and
» To measure the best possible solutions to minimize the risk and recover the crisis.

3. Literature Review

Stock exchange is an organized place or arrangement where the buyers and the sellers are
brought together so that they can buy and sell their shares. Bangladesh is a rising market
with two stock exchanges: Dhaka Stock Exchange Ltd. (DSE) and Chittagong Stock
Exchange Ltd. (CSE). DSE is the larger of the two which accommodates 560 listed
companies.

The necessity of establishing a stock exchange in the then East Pakistan was first decided
by the government when, early in 1952, it was learnt that the Calcutta Stock Exchange
had prohibited the transactions in Pakistani shares and securities. The Provincial
Industrial Advisory Council of Pakistan thereafter set up an organizing committee for the
formation of a stock exchange in East Pakistan. A decisive step was taken in the second
meeting of the organizing committee held on 13 March, 1953. In the cabinet room, Eden
Building, under the chairmanship of Mr. A. Khaleeli, Secretary of Commerce, Labor and
Industries Department, the Government of East Bengal, at which various aspects of the
issue were discussed in detail. Then the central government’s proposal regarding opening
of a branch Karachi Stock Exchange at Dhaka did not find favor with the meeting that
felt that East Pakistan should have an independent stock exchange. It was suggested that
Dhaka Narayanganj Chamber of Commerce and Industry should approach its members
for purchasing the membership cards at RS.2000/- each for the proposed stock exchange.
It was thought that the location of the exchange should be either at Dhaka, Narayanganj,
or Chittagong. An organizing committee of the leading commercial and industrial
personalities of the province was formed with Mr. Mehdi Ispahani as the convener.

The 8 promoters incorporated the formation as the East Pakistan Stock Exchange
Association Ltd. on April 28, 1954. As a public limited company, the name was revised
as East Pakistan Stock Exchange Ltd. on June 23, 1962. Again, on 14 May, 1964 the
name of East Pakistan Stock Exchange Ltd. was changed to Dhaka Stock Exchange Ltd.

Although incorporated in 1954, the formal trading started in 1956 at Narayanganj after
obtaining the certificates of commencement of business. However, in 1958 it was shifted
to Dhaka and started functioning at the Narayangonj Chamber Building in Motijheel
commercial area.

On 1 October, 1957, the stock exchange purchased a land measuring 8.75 katha at 9F
Motijheel commercial area from the government and shifted the stock exchange to its
own location in 1959. (The Daily Star, April 16, 2011)
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Dhaka Stock Exchange is registered as a public limited company and is regulated by
Bangladesh Securities and Exchange Ordinance 1969, Companies Act 1994, and
Securities and Exchange Commission Act 1993. Chittagong Stock Exchange (CSE)
began its journey on 10 October, 1995 from Chittagong City through cry-out trading
system with the promise to create a state-of-the art bourse in the country. After
demutualization DSE and CSE are formed and managed under The Exchanges
Demutualization Act, 2013.

According to the Exchanges Demutualization Act, 2013, DSE consists a Board of
Directors of 13 members with the following compositions:

(a) Independent directors: There shall be 7 independent directors (including Chairman)
of the exchange as per recommendation of the ‘Nomination and remuneration
committee.’

(b) Shareholders Directors: There shall be 5 shareholder Directors from amongst the
shareholders and strategic investors.

(¢) Managing Director: The Managing Director/CEO shall be elected by the shareholders
in accordance with the provisions of the Articles of Association. MD will be an Ex-
officio member of the board with voting right. The administrative layers of CSE and DSE
are more or less the same.

The department of ICT division include Membership affairs administration, Monitoring,
Investigation and Compliance Department, Training Academy, Research, Development
and Information Department, General Accounts Department, Logistic, Maintenance and
Protocol Department, Listing Department, Human Rights Department, etc. (Priyodesk,
April 7,2011)

The stock exchange provides listed companies with a channel seeking capital fund from
the public, and at the same time it provides the investors a place to buy and sell shares of
the listed companies. The exchange also monitors the market to ensure that it is working
efficiently, fairly, and transparently.

There are specially two types of investors in our country: institutional investor and small
investor. Institutional investors have the right to invest in the share market. But their
buying natures are restricted by the rules and regulations. They take part in the placement
of shares. Retail investors are those who invest in the market with a view to earning
profit. Their capital is not defined or confined by any laws or means. They are invited by
the companies to participate in the IPO. After the IPO, the shares enter into the secondary
market for transaction. In the share market collapse-2010, the retail investors were the
main victims.

3.1. Stock Market Collapse 2010

Dhaka Stock Exchange suffered the biggest crash on December 19, 2010, in its 55-year
history. It continued to dip in for the fifth straight session, hitting 13 months' low on
December 19, 2010, which prompted hundreds of angry investors to take to the streets
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and demonstrate in front of the country's premier bourse, Dhaka Stock Exchange. The
news of buying shares by state-owned financial institutions failed to attract investors as
DSE General Index (DGEN), the benchmark index of the market, ended at 5,203.08
points, shedding 4.76 percent or 260.27 points, the lowest since January 24, 2010, when
DGEN was at 5,156.62 points. The index lost more than 1,185 points or 17 percent in the
consecutive five trading sessions, and from its highest value of 8,918.51 as on December
5, 2010, it lost 44 percent or 3,715 points. The day's total turnover stood at only Tk 4.89
billion in value terms, down by 2.4 percent compared to the previous session. Out of 252
issues traded, nearly 85 percent scripts lost their prices on the day. Only 30 advanced, 213
declined, and nine remained unchanged. (Dhaka Stock Exchange Ltd., Annual Report
2010-11)

Meanwhile, the market opened with a negative note in the morning and fell by more than
180 points within fifteen minutes. It recovered some points in the mid-session, and then
fell steadily and finally closed at 260 points lower. The broader DSE All Shares Price
Index (DSI) lost 215.76 points or 4.76 percent to 4317.89. The DSE-20, including its blue
chips index, dropped 4.69 percent or 172.99 points to 3514.51. A total of 52.80 million
shares changed hands against 54.91 million in the previous trading session. The number
of trade deals stood at 121,467 which were 121,536 on the previous day. The total market
capitalization came down to Tk 2413.07 billion against Tk 2,512.87 billion in the
previous session. (The Financial Express, January, 2011) “Extreme confidence-loss
among the small investors, liquidity crunch, and inactivity of most of the big and
institutional investors in the current volatile situation are the main reasons of the market
fall,” dealers said (Rashed, 2011). The market lost across the board with most of the
major sectors losing in big margin with telecommunication losing 6.61 percent,
non-banking financial institutions (NBFIs) 6.02 percent, banks 4.94 per cent and
pharmaceuticals 3.77 percent. (The Daily Star, April 13, 2011)

4. Research Methodology

As the research was based upon a current and sensitive issue, very little reliable data were
publicly available based on which we could run a literature review. As it is a very
sensitive issue for the government, people are not willing to talk much about that. Also,
as the objectives were forwarded by the sponsor, we had an advantage to skip the
literature review process which is usually done to formulate objectives for the research.

We were involved with direct talks with many capital market specialists on a regular
basis in order to gain a hands-on idea about the recent crisis.

We had direct talks with many investors and authorized representatives of the broker
house, and a questionnaire was filled by them in order to evaluate their thoughts on the
market as well as their knowledge and awareness about the market functions.

4.1. Research Design
The research design that is adopted in this study is the descriptive research. Descriptive
research is used to obtain information concerning the current status of the phenomena to
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describe, "What exists" with respect to variables or conditions in a situation. The focus of
this study was on self-reported decisions made by various investors regarding the recent
crisis and their opinion for future. Thus, it involves statement of the problem,
identification of information needed to solve the problem, selection or development of
instruments for gathering the information, identification of target population and
determination of sampling procedure, design of procedure for information collection,
Collection of information, analysis of information, generalizations and/or predictions.

4.2. Sampling Technique
The sampling technique used is simple random sampling. The sample size for this study
is 100 investors from the Motijheel, Dhaka area, and other locations. Some of the broker
houses are randomly chosen from the Motijheel area. Various investors of those broker
houses are randomly chosen from them. Friends and Family members have also
participated in the survey.

4.3. Sources of the Data

Data were collected through primary data sources. Primary data was collected through
questionnaires. The research was done in the form of direct personal or telephone
interviews and also through emails. Individuals, families, corporate, friends, industrial
investors, etc., were the target respondent groups from which the data were collected.
Here the investors were classified by small investors or large investors according to their
investment. While talking to the investors, since sensitive to talk about the capital market
issues directly, disguised questions were used, and the questionnaire was filled later based
on the answers of those respondents.

5. Analysis and Interpretation

The term analysis refers to the computation of certain measures along with the search for
patterns of relationship that exist among data groups. Therefore, in the process of
analysis, relationships or differences supporting or conflicting with the original or new
hypotheses should be subject to statistical tests of significance to determine that the
validity data can be said to indicate any conclusions.

Interpretation refers to the task of drawing inferences from the collected facts after an
analytical or experimental study.

5.1. Age of the Investors Age of the Investor
Most of the investors are aged
between 18 to 30 years. This might
be an indication that due to 559

increasing unemployment, the youth 3040

are finding refuge in the capital 20>
market.

M <30
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5.2. Occupation of the Investors

A majority of the investors
are students from the occupation of the investor

higher secondary and | | L 311111111

X 1
undergraduate level. | business ﬁ X
31.1111111

Though the highest private 1

response was for business, 13.3333333 _

3 govt M Seriesl
it was observed that'most tudent 244444444

of the people, basically H 4

unemployed, turned their 0 10 20 30 40

investments to the capital

market as their businesses were not guaranteeing a minimum standard of periodic income
as shown by the option given in the questionnaire. Moreover, private employees also
think it as an extra income into their budget. They are not that much experienced.

5.3. Investment Attitude of the Investors
More than 60% of the
sample investors invest for object:ive ofinvestment
regular income. They look
for instant income. As we
know it is a controversial
question to answer, 60% is
the less than the true
answer. It helps to read the
investor’s mind. Capital
appreciation  or  other
purpose is not much important to them.

M regularincome

M capital
appreciation

As we see from the Figure, 13%

more than 50% of the Investment Basis
investors  invest  their
2%

money through the N\ M tip
knowledge of others.
& \ Hown
Ld broker
M magazine

However, the true story is more than that. Most of the investors have a little knowledge
about the share market and its flow.
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From the Figure we see
that majority of the Reason of Investment
investors look for high
return from their Seriesl
investment. Th.ey. want N 18.18181
more profit within the dividend
. . ' 15.90909
shortest period of time. speculation W cacq
They have less interest in liquidity of invested... ) c
liquidity of their invested high return 61.36363
. 6
fund as well as speculation.

Not many people are looking for dividend to increase their capital in the share market.
They are looking for short time investment and high return.

5.4. Desired Investment of the Investors

About 70% of the sample
investors invest in share Investmentprefer
especially for secondary
share. Though it contains
high risk, they look for
profit within a short time.
Mutual fund or others have
limited fluctuation.
Therefore, it takes time to
gain a huge profit.

M share
H Others
kd Mutual Fund

From the Figure we see

that the majority of the 2% 6% Desire sectors to invest
investors  invest  their 3%
money in banking sector, M banking
and the second choice is A\ B insurance
insurance sector and then
pharmacy, energy, etc. We M energy
see that they look for a S%V ® pharmecy
good sector to invest, but

MIT

still they are in the losing
side.
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5.5. Reasons behind the Crisis

Reason behind the crisis

M pecentage of investors M possibility

notsure fgEg— 11.90

rumor 0T 30.95
result of over price F K 26.19
panicsale = —" 69.05
no availability of margin loan == 26.19
new IPO announcement . 19.05

large manipulation = T 52.38

lack of prudence of regulator 70 57.14

28.57
28.57

lack of good share

n]ﬂl

lack of education & training

38.10

lack of confidence

institutional sale

inaction/foreign investors 16.67

52.38

immatured comments

Government failure = O Cq 85.71

book building method = o 54.76

All the investors were common in the response that the crisis has occurred mainly due to
the government failure to handle it. More than 85% sample investors think that the
government could protect the share market from the debacle. Most of them give this
reason the highest priority.

Almost 70% of the investors think that panic sale could be a reason for the recent
debacle. Because of panic sale, it was going to be difficult to make a stable position.

Another major reason behind the crisis of share market is the current book building
method of the DSE. Investors also give it higher priority. They think that book building
method is not appropriate to maintain the new IPO. It has several weak points which are
negative for the market.

Large manipulation is another important reason to the investors. More than 50% of the
investors think about that, and they give it higher priority. Most of the investors think that
there happened a large manipulation by the gamblers who manipulate the market and
make the crisis. The government’s report also supports their thoughts.

Some investors think that SEC or the government has less prudence about the regulation.
The authority thinks a little about the market when they throw a regulation on the market.
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The government officials make immature comments which impact the share market a lot.
Our market is not that much big according to the market population. Therefore, a little
movement can make a big crisis in the market.

Confidence level of the investors decreases accordingly. This also boosts the crisis into a
big debacle.

Rumor makes a big deal on the crisis. As we know, the people of Bangladesh are quite
emotional and depend on others. Moreover, the investors have less knowledge about the
market. Rumor allures them to move on a wrong way.

There are some other reasons which also boost the crisis such as over price of the
instruments forces the investors to buy the shares with the high price which cause the
market vulnerable.

Margin loan unavailability forces the investors to sell their shares in a low price.

New but not fruitful IPO announcement makes the condition worse.

That is why the market was filled with so much Z category share, and the investors are
moving towards them for more profit. Moreover, the institutional sale deteriorates the
crisis.

5.6. Recovery Plan for the Crisis

Almost all the investors

say that the degree of crisis .

of the market is very high. Recovery time

About 85% of the investors

are in loss which is 35% or M <10month
more of their investment. =10 hoe
More than 70% of the il 6% month>=
sample investors have Ld not sure
negative thinking about the . 40% )
market recovery. They do M not possible
not think or are not sure

that the market can be brought back to its previous good position.

Investors are reducing their confidence in the government. It is decreasing day by day.
From our survey, we see that more than 70% of the shareholders are disappointed about
the government steps which are taken for the market.

The government is not skilled or concerned about the stock market. They have less or no
control at all. Temporary suspension of broker house was not good for the market. They
should be more careful. And mostly about the comment, the government should be very
much careful about that.
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5.7. Expectation of the Investors

The investors do not expect to get a lot of profit. They want to move away from this
crisis. They are looking for recovery only. They think that debt financing from the
merchant banks or houses is poor. Most of them want more financing. Because they have
a little money to invest further in the market, all the investors think that the market is the
same as it was during the crash. It does not show any possibility to recover. Regulations
are not suitable for the market. They do not show any change at all. Therefore, the
regulators are not effective. Therefore, the investors are not satisfied with the
government. They do not like the government’s initiative as it does not produce any
better result. In addition, the investors are confused about the recovery of the crash as
possibilities are moving downwards day by day.

5.8. Suggestions for the Crisis

Suggetion for Recovery

M Percentage of Investors M Best choice

NotSure FTop— 15
NotPossible =gt 10
Training & Education = 20

Stop Placement Share 50
Stop Manipulation Immediately 37.5
Rules-regulation in Bangla & Advertise Regularly =333
Reform SEC 67.5
Marginloan Handle ™33
Increase Number of Shares 27.5
Increase liquidity 42.5
Improve Software System ;%3
Improve Pricing Method e mg . 55
Improve Controlling System 50
improve Buy Back Method 225
Immediate Punishment 52.5
Immediate Demutualization 65
Govtshould resign 40
Coordination of govt & people 5=~ 12.5
Build up the confidence of Investors %9
Additional Org for Regulating 25

As the crisis is still in the market, we are looking for a remedy from the investors’
concept. They have told us about their expectation and demand about the market. Most of
the investors are looking for reforming the SEC. They think that the management body of
the SEC is not skilled enough to run the capital market. About 70% of the investors want
to reform the SEC, and they give it higher priority.
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Around 65% of the investors think that the members manipulate the market as they are in
the management body. Therefore, they want immediate demutualization so that the
management body can do their work independently.

More than 50% of the investors are looking for pricing method. They think that it should
be improved to settle the exact price.

This is not the first time crisis in the market. It also happened before. However, the
government did not take any punitive measure or make any strong inquiry to find out the
reason. The investors want immediate punishment so that it can be an example to the other
opportunists or embezzlers. More than 50% of the investors are focusing on this point.

Market controlling system is not good. It does not have a strong body to take a proper and
strict decision. Therefore, it should be improved. 50% of the investors want a better
controlling system. As the market is in crisis, they should stop selling the placement
share. Otherwise, the share will be in saturation. People have a little money to buy the
shares. Therefore, it will make the market further down.

We know that banks and other financial institutes are running short of money. They are
facing a strong liquidity to lift up problem. The government and Bangladesh Bank should
take initiatives to increase the liquidity to up the market. More than 40% of the investors
think that as a recovery of the crisis.

Some investors (almost 40%) think that the government is responsible for the crisis and
manipulation. They think that the government is not sincere about the market to recover
and that is why they want the government to resign.

Another important suggestion to recover the crisis is to stop manipulation immediately.
The authority has to ensure this. Otherwise, it is quite impossible to recover.

Some investors are asking for additional organizations for regulating. About 25% of the
investors think that another organization is needed for rules and regulations. It will help
to check and make the right regulation for the market to control.

There is a great deal of money in comparison to the share in the market. That is why the
prices of the shares are moving upwards breaking the upper limit. It is not good for the
market. Therefore, the government should increase the number of shares in the market by
including the government company shares in the market.

Buy back method can be introduced in the market to recover from the crisis. It will help
the investors to sell the shares and keep them alive.

The investors are less aware of the market. They know a little about the market. To improve
the market condition, it is necessary to educate the investors. The SEC or the authoritative
body should take necessary steps to teach the investors about the market and its purpose.

The government should be more co-operative with the investors. They should take
necessary steps to co-ordinate and communicate with the people. It can play a vital role in
recovering the market from the crisis.
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Margin loan should be handled carefully so that the investors can be benefited from them.
The investors lose their money in this crisis. It is more than 35% of their investment, and
it has been lasting for a longer period of time. They are losing their confidence every day.
To recover them from the crisis of the market, it is important to build-up the confidence
of the investors and to take necessary steps for that.

There is a suggestion about the advertisement and rule-regulation format. Some investors
suggest making the rules and regulations in Bangla so that all the people can understand
the rules and regulations easily.

Advertisements of the capital market should be done on regular basis so that people can
get and implement them efficiently.

Another important suggestion from the investors is to improve the software system. By
improving the software, they can make restriction in margin loan or share limit or other
sorts of important issues which increase the risk of the market.

6. Recommendations
According to the research, some suggestions are given here for the betterment of the
market:

Stopping Placement Share: As the market is in crisis, the shareholders should stop
selling the placement shares. Otherwise, the share will be in saturation. People have a
little money to buy the shares.

Buy Back Method: Buy back method can be introduced in the market to recover from
the crisis. It will help the investors to sell the shares and keep them live.

Demutualization: Dhaka Stock Exchange is directed by the board of directors most of
whom are the members of the DSE. They are also the owners of the broker houses.
Therefore, they may take advantage of it. As a result, demutualization is needed now.

Liquidity Crisis: Liquidity crisis plays a vital role in the crisis. The government and the
exchange authority should think deeply to find a way out of the crisis. Bangladesh Bank
should also take proper steps about this matter.

Bangladesh Bank Monitoring: Bangladesh Bank is supposed to monitor the money
market since they have to concentrate on the capital market very carefully. They should
monitor tightly all the time whether it is in peak position or in fall position.

SEC Monitoring: Security Exchange Commission is the regulator of the Bangladesh
Capital Market. However, the SEC has lack of efficient manpower to run and monitor the
two capital markets in the country simultaneously. Re-establishment of the SEC is highly
necessary at this moment.

Surveillance of the DSE: Surveillance did not work properly for the betterment of the
market. They have to take actions immediately whenever any misconduct or price
manipulation takes place. It should not be after the occurrence. Appropriate punishment
for the member brokers should be there if there happens any breach of contract.
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Development of the Capital Market: We may introduce full computerized system for
the settlement of the transactions. We should develop the capital market infrastructure
and modernize support facilities. We should also expand institutional sources of demand
for securities in the market. Comments received from the companies should be
disseminated to the market by way of online news bulletin.

Lack of Knowledge of Small Investors: Most of the investors of our capital market are
small investors. They do not have any proper knowledge about the market. For the
betterment and continuity of the market, investors should have proper knowledge.

Speculation and Manipulation: Rumors or manipulation should be strictly monitored
by the authority every time they see any possibility there. They must conduct in-depth
investigations based on the preliminary enquiries/analysis made into trading of the scrip.

Upgrading the Companies’ Profile: The authority should create the way so that
companies can Buy-Back their share. Companies can declare their future profit, appoint a
financial analyst, arrange organizational meetings between Bangladesh Bank and AEC,
etc. All the information should be properly checked.

Upgrading the Book Building Method: There should be a new regulation for the
placement business on pre-IPO state. They should impose a new book building method
with the help of expertise and suggestions from the investors. The pricing method for the
new IPO should be improved.

Prohibiting Private Bank Investment: Bangladesh bank should impose rules and
regulations on the investment criteria for the private banks and other financial
institutions. Capital market is for personal capital invests. Depositors have not given any
right to the banks to invest their capital in the market. Following the countries like India
and Pakistan, establishing Basel role bank company law 26(2) should urgently need to
be changed.

Encouraging the Institutional Investors: Institutional investors were reluctant to invest
in the market for the last few months. The government should take measures to move
them to the capital market for its betterment. They should focus on merchant bank too to
remove the temporary liquidity crisis.

MLM Companies: The government should investigate the Multilevel Marketing (MLM)
Companies and their activities. They should return the money from them.

Punishment: Punishment should be introduced for the culprits. However, it should be
after the recovery. Otherwise, it will create more panic and gap in the market.

Rules and Regulations: Though the current market situation portrays a high possibility
of market manipulation, visibly there is very little evidence that indicates who were
behind that. It is because of the poor regulation of the SEC. Therefore, rules should be
upgraded. Also, the frequent change of regulations should be eliminated.

Increasing Awareness: Investors should be aware of the capital market. They should be
well educated and aged to handle the situation and avoid the panic.
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Maturity from the Government: The government officials make immature comments
which impact the share market a lot. Our market is not that much big according to the
market population. Therefore, a little movement can make a big crisis in the market.

IPO Announcement: New but not fruitful [PO announcement makes the condition
worse. Therefore, we should consider the good IPO for the market. Especially we should
think about the government organization I[PO or some sort of government work such as
Padma Bridge project.

Easier Way to Explain: There is a suggestion about the news and rule-regulation format.
Some investors suggest for making the rules and regulation in Bangla so that all the
people can understand the rules and regulations easily. News and advertisements of the
capital market should be done on regular basis so that people can get the news and
implement it efficiently. By improving the software they can make restrictions in margin
loan or share limit or other sorts of important issues. These steps will reduce the risk of
the market.

7. Conclusion

The market is still struggling to be stable. It is trying to recover from its bearish mood.
Still we have observed much confusion and lack of cooperation among the government,
the DSE members, and the regulators. All are waiting for a stable market so that the
investors may get confidence to invest their valued money in this market.

At this instant, most of the capital market investors in Bangladesh are people who use it
as their primary source of earnings. As they solely depend on the market for living, they
unknowingly create a large syndicate which is practically invisible because of its
widespread dimensions. When they transact within the syndicate, both the buyers and the
sellers assume that they have made an intelligent transaction. These acts fuel the price
bubble so slowly that the regulators miss this by identifying it as rising investor
confidence. In this way, the bubble gets bigger being unnoticed by the stakeholders
leading to an inevitable explosion. As the market is going through corrections, to avoid
this phenomenon in future, the regulators might forward some directions demanding the
current and potential investors to have a source of guaranteed income and allowing them
to utilize the capital market as an extra source of earnings.

Again, the market should encourage new shares of good fundamentals for making the
market reach a stable level. Family-oriented big businesses should shake off the
traditional fear of losing control once going public. The government motivations can be
given in order to display them the benefits of being public and to remind them of the
responsibility of the rich to the fellow countrymen. Also, the foreign companies can be
encouraged to raise capital from the market for creating safer diversification
opportunities.

In addition, all government organs should act in a responsible way by running pilot
projects before forwarding any new directive and seeing the effect of the decision from a
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holistic point of view so that a clear idea may be got regarding the overall
macroeconomic impact. Moreover, as the Bangladeshi investors mostly depend on the
media for stock market information, care should be taken during the selection of the
media reporters so that their sometimes “immature” way of interpreting a usual matter
does not create any panic among the mass.

As an end note, we think it is high time the government sat with all the elements of the
capital market and took proper steps to stabilize the market for the greatest interest of the
small investors, for they are the heart of this market. Many type of gamblers try to
manipulate the market, but the investors have to be cautious about that. Therefore, it is
not only the responsibility of the investors but also the obligation of the authority. We
think that SEC should make long-term sustainable decisions after taking into account
opinions of all the stakeholders to stabilize the market as many investors have lost
confidence due to the frequent change of decisions taken by the regulators.
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ACCESS TO FINANCE FOR SMALL AND MEDIUM
ENTERPRISE (SME) DEVELOPMENT: BANGLADESH
PERSPECTIVE
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Abstract

The Small and Medium Enterprises (SMEs) have become one of the integral parts for
economic growth of a developing country like Bangladesh. External as well as internal
financing is badly needed for the development of this sector. However, the reality is that
SME financing is still facing some remarkable challenges that limit its potential success
in contributing to economy. In this paper it is tried to identify the financing
requirements of SMEs and obstacles of banks and financial institutions for not
providing financial services as required by them. Some recommendations also have
been addressed for solving the problem of financing.

Keywords: Small and Medium Enterprise; Financing

Introduction

The Small and Medium Enterprises popularly called SMEs are considered the engine of
economic growth due to their contribution in employment creation, income generation,
higher productivity, innovation, transformation, poverty reduction, and the overall
economic growth. SMEs are typically labor intensive industries with relatively low
capital base as such for a country like Bangladesh SMEs have a natural comparative
advantage.

SMEs are considered “Missing Middle” as banks and other formal financial institutions
are apparently reluctant to expand their credit portfolio to SMEs because of their higher
risk than other corporate or commerce. Micro Finance Institutions (MFIs), as the suitable
alternative, cannot play the desired role in rationalizing financial services for SMEs
because of their nature and method of funding. Firstly, their products are designed for the
alleviation of poverty. Secondly, the organizational and financial structures make them
difficult to expand the services for SMEs. However, SMEs need a variety of financial
services whereas the MFIs generally offer one or a few limited financial services. For
example, SMEs may need to finance fixed investment which needs longer term maturity,
a gestation period, different forms of credit services, not only working capital but letters
of credit also, equity, etc. These products are not offered by the MFIs.

* Farhana Satter
Associate Professor, Department of Finance & Banking, Dhaka Commerce College
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Financing provided by banks and financial institutions represent the primary source of
institutional financing for SMEs in Bangladesh. Still SMEs are underserved by these
lenders due to several reasons. Firstly, financial institutions require borrowers to pledge
fixed assets such as land as collateral, which most SMEs are unable to provide. Secondly,
SMEs are perceived to be high risk undertaking. Thirdly, SMEs may require long-term
growth financing but often have access only to short-term working capital. Fourthly, the
repayment terms of the financing often do not match the cash flow profile of SMEs.
Fifthly, accounting practices and maintenance of financial records are inadequate or
unreflective of actual position, leading to banks reluctance to finance. Sixthly, generally a
vulnerable group, prone to failures due to any change in status, requires funds for family
and social needs. Seventhly, borrowers make diversion of funds to land or other sector.
However, the majority SMEs are still doing business in traditional system that makes
them tough to arrange necessary papers and documents asked by the banks.

Purpose of the Study

SME remains the engine of economic growth, and, considering the population of
Bangladesh, SME offers large-scale employment and income earning opportunities at
relatively low costs, especially in the rural areas. In spite of that SMEs in general face
financial problems, especially in the developing countries like Bangladesh, partly
because most are not integrated with the financial sector, and partly because of imperfect
capital markets.

One of the main purposes of this study is to find the current state of SMEs in our country
and the role of different authorities to expedite the process of development. As financing
is one of the main keys for developing this sector, it is tried to focus on constraints and
challenges of financial institutions for accessing required finance to SMEs in the country.
Finally, some required actions are addressed to improve the SME access to finance in
Bangladesh.

What is SME: Official Definition

The lack of unique definition of SMEs was considered one of the hindrances for SME
development in Bangladesh. For SMEs, there was no official definition till 1986 and no
unique definition till 2010. In 2010, the government evolved the unique definition for
SMEs and made compulsory for relevant organizations to follow.

The first definition for ‘small industries’ was the enterprises with either the capital
investment up to Tk. 15 million or investment in machinery and equipment not more than
Tk. 10 million (excluding duties and taxes) as per Industrial Policy-1986. Five years
later, the definition was revised simply by increasing the fixed asset value size to Tk. 30
million from 10 million (Industrial Policy-1991).

The enterprises were first defined separately as small, medium and large during the late
90s through the Industrial Policy-1999. This time, the definition was transformed into
international standard by adding other criteria: the number of employees, along with the
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size of investment. The government had again revised the definition of SMEs through its
Industrial Policy-2010, increasing the threshold of the size of the investment and the
number of employees as earlier. This time, Government also revised the definition of
‘cottage industries’ by adding the new component, i.e., the ‘size of investment’ and also
confining the number of manpower up to 9 (nine) as earlier it was mainly family
members based.

However, there was no definition for trading SMEs in the Industrial Policy. Therefore,
Bangladesh Bank, considering the banks and Financial Institutions (FIs) dilemma in
lending to trade SMEs, added the definition of trading SMEs in line with the government
definition that is as follows:

Medium Industry/Enterprise

Types Value of Fixed Assets including Number of
Replacement Cost (in taka) [except Workers/Employees
Land and Factory Building]
Manufacturing More than 10 crore, Less than 30 crore 100 —250
Service 1 crore to 15 crore 50-100
Trade 1 crore to 15 crore 50-100
Manufacturing 50 lakh to 10 crore 25-99
Service 5 lakh to 1 crore 10 - 25
Trade 5 lakh to 1 crore 10 -25
Types Value of Fixed Assets including Number of
Replacement Cost (in taka) [except Land | Workers/Employees
and Factory Building]|
Manufacturing 5 lakh to 50 lakh 10— 24
Service <5 lakh <10
Trade <5 lakh <10

SME Financing: Why it is Crucial for SMEs

The study shows that when producers are unable to make the necessary upfront
investments or cannot bear additional risks, they have to forgo opportunities to boost
their productivity, enhance their income, and improve their well-being (Besley, 1995;
Boucher, et al., 2008, and World Bank 2008a). Furthermore, without adequate access to
credits, producers who face negative shocks, such as droughts, illness, or a significant
drop in the prices they receive, may lose some of the few assets they have (Diagne and
Zeller, 2001). Conversely, producers who have access to credit services can avail capital
to finance the inputs and others they need to generate income (Zeller, et al., 1997).

Financing is necessary to help SMEs set up and expand operations, develop new
products, and invest in new staff or production facilities. Many SMEs start out as an idea
from one or two people who invest their own money and turn to family and friends for
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financial help. If they are successful, there comes a time for all SMEs when they need
new investments. That is where they often run into problems because they find it much
harder than larger businesses to obtain financing from banks, capital markets, or other
suppliers of credit.

Non-availability of credit for SMEs prevents them from engaging in productive
enterprises or expanding their businesses. Limited access to bank credit can be attributed
to bureaucracy and high interest rate. Steel and Webster (1989) pointed out that the
growth of SMEs has been hampered by the difficulty of financing working capital and
new investment. In our view, the latter implies that limitations on the credit to the SMEs
can be explained by the information asymmetry model which portrays limited access to
financial capital.

Innovative SMEs with high growth potential need investment to flourish. If SMEs cannot
find the financing they need, brilliant ideas may fall by the wayside, and this represents a
loss in potential growth for the economy. The “BAGLESS” vacuum cleaner and the
“WIND-UP” radio which are now common household items nearly failed to see the light
of the day because their inventors could not find financial backing to transform their
ideas into production.

SME Financing in Bangladesh: Some Practical Aspects

The key factor that hinders SMEs to get financing from formal sources is bank, and FIs
have some basic and mandatory requirements for providing loans that the major SMEs
particularly the small enterprises cannot provide, and so they do not qualify for loans.
These are collateral, adequate, and authentic information like sales, receivables/dues,
cash flow, credit and transaction history, legal documentation, and proper business
project proposal.

Another major issue for SMEs is to get the right amount of loan at the right time at
reasonable interest rates with suitable repayment schedule, and with minimum bureaucratic
hurdles. The National Task Force Report on SME, September 2004, identified lack of
capital as the number one constraint to the development of SME in Bangladesh.

A survey of SMEs in Bangladesh identifies that the business owners have to visit on an
average 15 times for one loan whereas the frequency of visit for getting loan from
informal money lender is 3, for association 2.5, and for relatives and friends 2.25
[Choudhury and Raihan, 2000]. Another survey indicates that it takes around 35-45 days
to sanction a SME loan.

In spite of all the efforts of the government, the banks and other development
organizations over the past decades, SMEs sector is still dependent on informal sources
of funds such as family, friends, and non-traditional or non-institutional lenders for lack
of access to the formal channel. However, having the large enterprises a greater capacity
to raise capital (term lending) from the capital market, they still depend heavily on bank
financing for term loan as well as working capital. As a result, the SMEs are somewhat
crowded out from the banking sources.
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Banks prefer to do business with the existing SMEs, but they do not focus on new
enterprise with technical and market potentials. They have common tendency of
financing trading and manufacturing SMEs because of the short term gains with less risk.
However, because few SMEs can afford the high cost of borrowing, the pool of eligible
borrowers is small. This creates a vicious cycle. With few potential borrowers, banks
cannot achieve the economies of scale in lending that would allow them to offer lower
interest rates. This too contributes to the high cost of borrowing, which in turn
discourages SMEs from seeking loans. Hence, the cycle continues. Looking at all of
these constraints, it appears difficult to break the vicious cycle and make medium and
long-term financing both profitable for lenders and affordable for borrowers.

Financial institutions always favor financing large-scale manufacturing and the business
sector because of the convenience of administration and creditworthiness of the
borrowers of this sector. The borrowers of SMEs particularly the small-scale enterprises,
on the other hand, face many difficulties borrowing from institutional sources with their
complicated and lengthy procedures.

There are other barriers that hold back or deter SMEs access to finance. First, the poor
quality of financial records maintained by many SMEs makes it impossible for banks to
judge whether a company is credit-worthy. Second, few bank staff have extensive
experience in assessing and managing risk in this sector. Third, banks lack the funds
needed to make medium and long term loans. With potential borrowers unable to provide
trustworthy financial records, bank staff considers financial information much less
important than whether a borrower has adequate collateral.

Most banks appear not to have proven-lending methodology for financing the SMEs.
Banks underestimate bankable SMEs’ demand for credit because they have not
developed techniques for overcoming high transaction costs and risks. This problem has
contributed to limit their exposure of SME businesses. Because borrowers almost always
secure loans with collateral, the bank staff has little experience analyzing financial
records and assessing risk. Conversely because lack of analysis of bank staff and risk
assessment experience of SMEs, they cannot capably assess financial records even if
borrowers can provide them. These shortcomings on the part of the borrowers and the
lenders increase the risks for lenders prompting them to charge high interest rates.

NPL and Non recovery trend are always the most important concerns and challenges for
lenders. Despite having no exact and accurate data of NPL or non repayment of SME
loans, it is commonly said by the bankers that SMEs have a tendency for non repayment.
This tendency leads the banks to increase their operational costs done through
monitoring, follow-up, and tracking default customers. However, non recovery or high
NPL prompts the bankers from disbursing further loans.

Lastly, as some entrepreneurs opine that the local bankers do not intend to lend SMEs
because they have adopted rich country standards forgetting that their country reality is
different. They think that the small entrepreneurs are poor, and the poor cannot be made
to repay their loans. Large firms also tend to emulate the rich country counterparts,
helping to create a financial culture separate from the realities of most of the country's
firms.
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High Interest Rate: A Barrier for SME Access to Finance and Development
According to Stiglitz and Weiss (1981), high interest rates lead to adverse selection of
loan seekers that affect loan repayment. Besley and Coate (1995) also made it clear that
repayment rate will not be 100% at a high interest rate. High interest rate increases the
cost of production, reduces returns from productive activity, and promotes loan default
among the borrowers. The debate on whether high interest rates affect the demand for
credit is inconclusive and may go on indefinitely. There are two main schools of thought.
The first school advocates that the high interest rates negatively affect the demand for
credit because only limited borrowers with high risk projects may have their demand
satisfied. Prominent among this school are Stiglitz and Weiss (1981), Stiglitz (1989) and
Besley (1994) who argue that the high interest rates encourage the adverse selection of
loan seekers. The second school of thought’s assertion is that the high interest rates do
not affect the demand for credit. The study by Aryeetey, et al., (1994) indicates that the
high interest rates were not a major concern for SMEs. In that study, SMEs considers an
average annual interest rate of 19.5% to be fair and reasonable, this falls below the
minimum market rate at that time by seven percentage points.

Those who take high risk are those with the high default rates. These high risk enterprises
may not include the poor and the SMEs, for they cannot afford risky and high cost
investment. The analysis of demand for rural credit among the farmers in Sao Paulo,
Brazil, Nehman (1973) observes that borrowing costs strongly affect the willingness of
the rural poor to seek loans from formal lenders.

It is needless to say that the high interest rate has adverse effects on market
competitiveness and sustainability. It is a crucial factor which obstructs SMEs to
compete, sustain, grow, innovate, change, etc. Having some crucial lacks including poor
marketing, technology, quality, etc., the high interest rate appears to be a key hurdle for
SMEs for their entrance and sustenance in the market.

With regards to the present monetary and financial market situation, specifically the high
inflation and high cost of fund, drastic reduction of the interest rate is beyond reality.
Considering some other external factors like high yields in government securities, capital
market turmoil, cost of living, low income of people and most importantly the recent
uneven competition in the banking industry force the banks and FIs to collect deposits at
higher rates. Moreover, the high operational cost with ambitious profit target also
enhances the interest rate which is the highest for SMEs.

Still considering the demand and needs of the enterprises which are almost 75% of the
total segment and also for the overall economic development through employment
generation and poverty reduction, the interest rate for SMEs should be minimized and
tolerable for the entrepreneurs. Low interest rate is also essential for making SMEs viable
and market competitive.
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Collateral: A Key Hindrance for SME Access to Finance

No Collateral....No Loan, the experience of Ms. Sharmin: Ms. Sharmin, a fine arts
graduate, left her good job in a government college to do something by herself. She
started the venture with all her savings and the money she received as part of her
voluntary retirement package. Sharmin knows if she is to gain more customers, she must
make her business more visible, and that is where the problems starts. "I can't expand my
business such as getting outlets because of the financial constraints," she says, "To rent a
good looking outlet, you need to make an advance payment of between Tk. 5-10 lakh". In
order to finance such a move she approaches several banks looking for a small business
loan, all to non-avail. Everywhere she heard the same story. “Without collateral or
security, no loan,” frustrated Sharmin tells ‘The Daily Star’. [The Daily Star; 13 March
2008]. This story and experience of Ms. Sharmin is unique for others like Mrs. Anwara
Siddique of Shabujbag, Ms. Hasina of Narayanganj, etc., and so many other potential and
eligible entrepreneurs. The example of Sharmin is typical of the setbacks faced by the
country's small entrepreneurs.

Banks have a common reply to this that they need to secure their disbursed loans, and
collateral is the best effective tool for securing loans. It is true that repayments of loans is
important and rational for the bank’s sustainability and growth, and for repayment,
collateral plays a vital role. Statistics indicates that between 70-80% enterprises required
to pledge some form of collateral for having formal loans in low and middle income

countries. Even in the highest income countries like the USA, nearly 90% of the loans
under USD 100,000 are secured by the collateral.

Collateral reduces loan risk as it keeps the customers bound with the banks and are
committed to continue the business. Collateral is again the major issue and constrain for
SME access to finance as majority SMEs lack adequate collateral. However, some costs
are present in arranging collateral and foreclosing if need be. Administrative and
monitoring costs of small loans are also very high. All these issues raise the cost of
making a large number of small loans and limit the access of small units to institutional
finance.

Trend of SME Finance in Bangladesh: Present Scenario Analysis
[Based on data collected from the SME and Special Programs Department of Bangladesh
Bank as on 30th September 2014]

As said earlier, SME financing has already got a momentum particularly with initiatives
and participation from the Government, Bangladesh Bank, and the banks and financial
institutions. The following data indicates the present scenario of SME financing in
Bangladesh.
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Table 1: SME Loan Targets and Achievements

[Amount in Crore Taka for the Period of January to September 2014]

Types of Banks Target Disbursement Achievements in
Percentage
State Owned Bank 5683.56 4409.51 77.58 %
Specialized Banks 5800.00 2236.38 38.56 %
Local Private Bank 72007.81 62606.46 86.94%
Foreign Banks 1334.64 595.49 44.62 %
Sub-total of Banks 84826.01 69847.84 82.34 %
Non Bank FIs 4204.93 2214.40 52.66 %
Grand Total 89030.94 72062.24 80.94 %

Table-1 shows that the banks and financial institutions, till September 2014, collectively
achieved 80.94 percent of their total SME loan target. This may be regarded as excellent
performance and response to Bangladesh Bank initiatives.

Table 2: SME Loans to Total Loans

[As on September 2014]
Banks/Non-Bank FIs Total Loans Total SME SME % to total Loans

State Owned Banks 86946.01 1657643 19.07%
Specialised Banks 33461.24 9905.67 29.60%
Private Banks 349968.23 92906.81 9.15%
Foreign banks 23378.29 1904.64 8.15%
Bank's Total : 493756.77 121293.55 24.55%

Non Bank Fls 35653.91 4321.22 12.12%
Total of Financial Sector 369592.05 125614.77 33.99%

If we look into Table 2, we again find that the local private banks’ participation is the
highest as they provided Tk. 92906.81 crore which is around 73.96% of the total SME
loans distributed in the period. However, here we get an appreciating signal of the
government banks that they have distributed around 19.07 percent of their total loans to
SMEs whereas private banks provided only 9.15 percent. In this regard the performance
of the Foreign Banks and NBFIs should be reviewed that they only provided 8.15 and
12.12 percent of their total loans respectively whereas the foreign bank through their
innovative loan mechanism and NBFIs through their expertise could distribute more fund
to SMEs.
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Table 3: Sector Wise Disbursement of SME Loans
[As on 30th September 2014]

Banks/Non- Service Trading Manufacturing Total
Bank FIs Number | Amount | Number | Amount | Number | Amount | Number | Amount
State owned
Banks 3370 211.54 3364.13 1439 833.84 34151 4409.51
29342
Specialised 274 68.51 7980 126340 | 3128 | 90447 | 11382 | 2236.38
Banks
Private Banks 19570 4785.00 | 272458 | 40243.68 39522 17577.78 | 196099 | 62606.46
Foreign banks 757 94.05 2509 251.69 301 249.75 2462 595.49
Bank's Total : 23971 5159.10 | 312289 | 45122.90 44390 | 19565.84 | 380650 | 69847.84
Non Bank Fis 2040 509.37 5663 1026.26 1533 678.77 9236 2214.40
. To'tal of 26011 5668.47 | 317952 | 46149.16 45923 | 20244.61 | 389886 | 72062.24
Financial Sector
% to Total 7.87% 64.04% 28.09%

From Table 3 we get another frustrating scenario that the trading sector is still consuming
the majority amount (64.04 percent of total) of the SME loans unlike manufacturing and
service. It indicates that the banks and FIs are more interested in funding trading whereas
for the meaningful development of SMEs, manufacturing sector should be focused.

However, the government banks have minimum concentration and contribution to
manufacturing sector whereas the government banks, as the representatives of the
government, should have focus and concentration on manufacturing based on priority.

Table 4: Women Entrepreneurs Loan to Total SME Loan
[from January to September 2014]

Service Trading Manufacturing Total
Banks/Non-Bank FIs
Number Amount Number Amount Number Amount Number Amount
Total SME Loan disbursed | g1 | 566847 | 317952 | 46149.16 | 45923 2024461 | S89880 | 72062.24
Disbursed to Women 2552 355.49 15050 1456.66 2747 839.21 20349 | 2651.36
Percentage of women 9.41 6.27 473 3.16 5.08 415 522 3.68

Loan to SME Loan

Table 5: Women Entrepreneurs Loan to Total SME Loan (Bank Wise)
[January-September 2014]

Service Trading Manufacturing Total
Banks/Non-Bank FIs

Number Amount Number Amount Number Amount Number | Amount

State owned Banks 407 27.43 889 80.40 88 11.33 1384 119.16
Specialised Banks 78 11.54 342 64.16 279 58.92 699 134.62
Private Banks 1611 272.29 11808 1185.07 2130 727.65 15549 2185.01

Foreign Banks 319 6.35 1409 13.52 6 7.66 1734 27.53
Bank’s Total 2415 317.61 14448 1343.15 2503 805.56 19366 2458.66

Non Bank Fis 137 37.88 602 113.51 244 33.65 983 185.04
Total of Financial Sector 2552 355.49 15050 1456.66 2747 839.21 20349 2643.70
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From Table 4 we find that women entrepreneurs are still not getting adequate focus and
priority by the bankers as they only get 3.68 percent of the total loans to SMEs. From
Table 5 we find that the local private banks have again served more women than the
government and other banks. However, we find poor performance of the foreign bank as
they provided only 4.51 percent of their total loans to women.

In this regard, the present financial market turmoil situation of Bangladesh has to be
taken into consideration. Banks and financial institutions have been facing scarcity of
loanable fund for a long time. However, due to some monetary measurement taken by
Bangladesh Bank as central bank in respect to controlling the inflation has turned the
bankers to hold the over advancing or disburse the loan as per target. Still, the
performance of the banks particularly the local private and foreign banks must be
acknowledged.

Role of the Government and Other Organizations in Improving SME Access to Finance
For ensuring and enhancing the SME access to financing a conducive and enabling
environment is a prerequisite. Participation of all respective parties with the government
led role could bring the remarkable progress in the sector.

Government: To ensure the active participation of supportive organizations and also to
motivate and encourage them, the government could take necessary policy formulation,
changes, incentives, projects and programs, budget supports, linkages, etc., and above all
establishment of financial infrastructures including the credit guarantee scheme as the
major and crucial one. Due to competition from large-scale industries, the marketing
capabilities of SMEs are very low. The government can decrease taxes for large-scale
industries that procure material from the SMEs. Financial access can also be improved by
giving subsidies to successful SMEs. The local government could take some support
programs to help SMEs.

Bangladesh Bank: Meanwhile, particularly in the last few years, Bangladesh Bank (BB)
has undertaken several policies and motivational programs to encourage banks and
financial institutions for SMEs. In addition to launching Small Enterprise Fund (SEF) and
establishment of separate department for SMEs, Bangladesh Bank brought some
successful policy changes including allowing the banks and FIs to open separate and
dedicated service centers or branches as a part of their financial inclusion program. These
have made a remarkable progress in SME financing and prompted the banks and FIs to
serve even sub-urban and rural entrepreneurs fulfilling the funding needs of the
unaddressed and unbanked areas. Statistics says that Bangladesh Bank targeted Tk.
89,030.94 crore to disburse to SMEs through the banks and Fls in the year 2014 and,
meanwhile, by September 2014, Tk. 72,062.24 crore has already been disbursed which is
80.94 percent of the total. This is definitely an achievement. Bangladesh Bank could,
however, put moral pressure on the banks to fix a maximum interest rate on the SMEs,
particularly the production oriented industrial loans. Bangladesh Bank could also take a
strong drive to monitor the disbursement system of the SME loans by the banks and
NBFIs so that the benefits of such loans could reach the real entrepreneurs.
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The government in association with Bangladesh Bank launched a separate fund for small
enterprises, named Small Enterprise Fund (SEF), to ensure small entrepreneurs’ access to
credit. SEF brought a momentum in SME financing by creating certain degree of
awareness across the financial industry which led banks and financial institutions to
participate in this sector. Bangladesh Bank started the program with Tk. 100 crore
initially but later, considering the success role of SEF in ensuring SME access to credit,
firstly IDA and then ADB, contributed an enormous amount of fund to SEF.

The Banks and Financial Institutions: Banks and financial institutions have already
been playing a much larger role in enterprise lending, especially in respect of SME. Still,
they have more scope to serve SMEs. Banks could make SME loan easy and friendly by
relaxing the documents’ requirements and also rationalizing procedures. They could
develop customized loan products for SMEs in terms of area, cluster, types, seasons, etc.
Banks could develop effective financing mechanisms and tools for SMEs so that they can
address and serve more SMEs. They could train and equip their officials for SME
lending. Beyond lending, Banks could provide consultancy, information, training,
marketing, linkages, etc., supports to SMEs.

Government Banks and DFIs: In case of increasing SME access to finance,
establishment of separate and dedicated bank(s) for SMEs has been well accepted
although there are number of arguments against separate banks. We strongly believe that
streamlining the government owned commercial banks and DFIs towards SMEs could be
the best attempt and footstep for channelizing SME loans throughout the country. This is
because the government banks have thousands of branches all over the country even in
the villages. They have cheaper funds and local manpower who knows local
entrepreneurs and are also friendly to rural entrepreneurs. However, the government
banks are still not well equipped and competent to expand their business in corporate
banking particularly in the era of Basel-1I. Therefore, the government commercial banks
could play a very important role in enhancing SME access to finance in a balanced way
throughout the country. The government banks could create a fair market competition
particularly in terms of interest rate by offering low interest loans so that the private
banks will be redirected to decrease their interest rate and other terms of conditions.

Foreign Banks: There has been an old paradigm that foreign-owned banks are unwilling
and incapable of lending to SMEs in the developing countries which have been more and
more questioned. However, the foreign banks being market leaders in innovative ideas
and mechanism could play a very important role in enhancing SME financing in
Bangladesh.

In Thailand, competition in the banking sector has historically been limited. Traditional
limitations on foreign entry have kept the level of competition in the banking sector
relatively low, allowing incumbent banks to forego implementing many
productivity-enhancing operational improvements, as well as product and service
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innovations. Increased competition spurs banks to work harder at tailoring their loan
products to meet the customers’ needs. During the currency crisis and the ensuing
banking sector collapse period in 1997, foreign banks have been allowed to enter the Thai
market in a limited capacity. Nevertheless, it had a very positive effect of increasing
competition in many market segments. Foreign banks developed innovative lending
instruments and techniques which spurred competition. For example, the introduction of
foreign banks into Thailand has meant that practices such as cash-flow based lending to
SMEs have gained popularity.

However, in our country we see the old paradigm that the foreign-owned banks are
unwilling and incapable of lending to SMEs. Although some foreign banks may have the
activities on SME financing, the sectors they choose (mostly trading sectors) and
percentage of its total loans are insignificant, not actually the SME type. Bangladesh bank
may take necessary steps in this regard.

Foreign banks in Bangladesh are still concentrating their operation on trade financing and
corporate finance. They are reluctant and less interested in SME financing although some
of them, particularly the SCB has been operating SME banking since long. Still volume
of SME financing is very negligible in comparison to their total loan portfolio. So far
some other foreign banks have started collateral free import credits for SMEs with
flexible repayment conditions. Therefore, foreign banks can develop such innovative loan
products for working capital and other forms of credit. This would definitely help the
SME:s in accessing formal financing.

The NGOs and MFIs: Microfinance has been considered a good strategy for poverty
alleviation. On the other hand, SME has been considered as thrust sector which
contributes to the macroeconomic growth. However, for the country’s overall
macroeconomic growth and economic development, bridging the Microfinance and SME
is very important. If the bridging could be done in a proper way, microfinance would be a
very effective tool for SME development and through this process the SME sector could
become the intermediary supplier to the large industries and eventually become large
industry themselves.

MFTIs, with their long, vast, and practical experiences and also with their countrywide root
level outreaches could make a tremendous contribution to SME development by serving
the rural small entrepreneurs particularly the potential and graduating entrepreneurs by
providing necessary support including soft loans during their scaling up growth and
development.

NGOs and MFIs could, however, help the banks in selecting good clients for SMEs and
following that in loan distribution and collection. Banks could make alliance with the
NGOs and MFIs in this regard. We know that some banks have already started providing
wholesale bulk fund to MFIs for on-lending the same to the micro and agri clients; they
can also provide the same type of fund for providing SMEs particularly small.
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SME Foundation: The government has established SME Foundation for creating an able
environment for SME development. SME Foundation has an identical credit program
under which focused and technology based funding (cluster based/clientele groups, etc.)
are arranged through the commercial banks and financial institutions. The main feature of
the program is that all loans are provided at single digit interest with no collateral. This
program could be a model of providing single digit interest loan by the same banks and
FIs in the regime of comparatively high interest rate.

In addition, other stakeholders, including the SMEs themselves, have a significant role in
increasing SME access to finance. Among them the SME trade bodies by implementing
the capacity building programs, the donor agencies by taking necessary projects and
programs for SME market development, the training institutes by designing, developing,
and providing necessary capacity building training could play the supportive role in
increasing the skills of entrepreneurs and environment.

SME Access to Finance by Women

Access to finance is a key issue for women. Accessing credit, particularly for starting an
enterprise, is one of the major constraints faced by women entrepreneurs. Women often
have fewer opportunities than men to gain access to credit for various reasons, including
lack of collateral, an unwillingness to accept household assets as collateral and negative
perceptions of female entrepreneurs by loan officers. In South Asia, women are almost
invisible to formal financial institutions. They receive less than 10 per cent of commercial
credits (Haq, human Development Center, 2000). Women entrepreneurs continue to suffer
from poor assets, poor enforcement of financial rights, the existence of unequal
inheritance rights, and consequently poor access to community and social resources.
Gender-based obstacles, conventional thinking, cultural and social values, lack of
collateral, etc., aggravate the difficulties faced by women. High transaction costs, the
rigidity of collateral requirements, and heavy paperwork are further impediments to
women entrepreneurs’ access to finance.

Sometimes credit may be available for women through several schemes, but there are
bottlenecks and gaps. A general lack of experience and exposure also restricts women
from venturing out and dealing with banking institutions. Those who do venture out often
find that transaction costs for accessing credit are high and cannot be met by the cash
available to them. Because of this, they are dependent on the family members for surety
or collateral and hence restrict the money they borrow.

Bangladesh Bank has instruction to provide a percentage of loans to women SMEs at 10
percent interest. However, this has not contributed significantly. Banks and FIs are still
reluctant or conservative for funding women SMEs. Of course, there are some reasons
from the women entreprencurs’ side and that are mainly lack of some necessary criteria
particularly the skill, good business proposal, documentation, etc., make the banks
stringent in funding women.
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Immediate Actions That Could Improve the SME Access to Finance in Bangladesh

By the Government

1.
2.
3.

4.

Establishment of Credit Guarantee Scheme for SMEs

Establishment of Database and Business Registry for SMEs

Developing necessary regulatory reforms for the registration of moveable assets for
security transactions

Taking necessary capacity building projects and programs for SMEs

By Bangladesh Bank

1.

N kAW

Fixation of SME loan target and monitoring the drives of commercial banks for
achieving the same

Improving, monitoring, and supervision on SME loans to decrease classified loans
Weightage the SME lending performance in the CAMELS Rating of the Banks
Involving the government banks on SME financing

Offering different incentives for achieving SME target

Taking necessary measures for involving the banks and FIs with SMEs

Arranging more training programs on SME Finance

By Banks and Non Bank Financial Institutions

1.

D Al

Developing alternative financing products for SMEs like factoring, invoice
financing, etc.,

Educating SME borrowers to prepare financials

Strengthening the risk measure and minimizing mechanism

Lowering the interest rate

Increasing the outreaches particularly in the rural and unbanked areas

Focusing on sub-sector, cluster based and clientele group oriented loans

Increasing the capacity buildings of the credit officials

Developing SME financing mechanism and setting up

Providing training and supports like consultancy, marketing, linkage, etc., to the
entrepreneurs beyond their banking activities

By other Agencies Including SME Foundation

1.
. Developing the existing and potential SME clusters

S

Providing capacity building trainings to the existing and potential entrepreneurs

Policy advocacy for SMEs in getting tax incentives
Linkage and subcontracting the SMEs with large enterprises
Information supports, etc.

By Entrepreneurs

1.

N

Being capable of accessing formal financial sources

Being equipped with trainings, information, market, and other business
intelligences

Being well trained, well informed and well updated of the self business strength,
weakness, opportunity, threats, potentials, etc.

. Being well informed of the banking products and services, etc.
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Conclusion

Now a days Small and Medium Enterprises (SMEs) are playing a vital role for the
economic growth, poverty alleviation, and rapid industrialization of the developing
countries. Therefore, as one of the developing countries, Bangladesh is highly dependent
on SMEs for achieving healthy GDP. By realizing the fact, the government of
Bangladesh has highlighted the importance of SME in the Industrial Policy-2005, and it
has been identified by the Ministry of Industries as a ‘thrust sector’. The government,
through Bangladesh Bank, has built a separate fund named Small Enterprise Fund (SEF)
to ensure small entrepreneurs’ access to finance. SME Foundation is also trying their
level best to address the financing issues of SMEs to the Banks and Financial Institutions.
Banks and FIs are now coming forward with a positive look and sincere commitment to
SME:s.
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A DISCRETE WAVELET TRANSFORM (DWT) BASED
DIGITAL IMAGE WATERMARKING

Mohammed Shoaiebur Rahman *

Narpis Hydar **

Abstract

Digital watermarking is a technique which embeds a watermark signal into the host
image in order to authenticate it. Here we propose a new technique: Discrete Wavelet
Transform (DWT). The operations of embedding and extraction of watermark are done
in high frequency domain of DWT since small modifications in this domain are not
perceived by human eyes. This watermarking scheme deals with the extraction of the
watermark information in the absence of original image, hence the blind scheme was
obtained. Peak Signal to Noise Ratio (PSNR) is computed to measure image quality.
The experimental evaluation of the proposed method shows very good results in terms
of robustness and transparency to various attacks such as median filtering, Gaussian
noise, and Joint Photographic Experts Group (JPEG) compression.

Keywords: Authentication and Verification, Fingerprinting; Ownership Assertion, Content
labeling; Usage Control

A. Introduction

The process of embedding data called a watermark. It includes multimedia objects such
that data can be detected or extracted later to make an assertion about the object [1].
Embedding a digital signal (audio, video, or image) with information which cannot be
removed easily is called digital watermarking [2]. A “watermark”™ is a signal or secret
information that is securely, imperceptibly, and robustly embedded into original content
such as an image, video, or audio signal producing a watermarked signal. A
watermarking system is usually divided into three distinct steps: embedding, attack, and
detection. In embedding, an algorithm accepts the host and the data to be embedded and
produces a watermarked signal. The watermarked signal is then stored or transmitted,
usually to another person. If this person makes a modification, this is called an attack.
There are many possible attacks. Detection is an algorithm which is applied to the
attacked signal to attempt to extract the watermark from it. If the signal was not modified
during transmission, the watermark is still present, and it can be extracted. If the signal is
copied, the information is also carried in the copy. The embedding takes place by
manipulating the content of the digital data, which means the information is not
embedded in the frame around the data.lt is carried with the signal itself.

* Mohammed Shoaiebur Rahman
Lecturer, Department of Computer Science and Engineering, Dhaka Commerce College
** Narpis Hydar

Lecturer, Department of Computer Science and Engineering, Dhaka Commerce College
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Figure 1: Watermarking block diagram

The original image and the desired watermark are embedded using one of the various
schemes that are currently available. The obtained watermarked image is passed through
a decoder in which usually a reverse process is used so that the embedding stage can
gather all documents to retrieve the watermark. The different techniques differ in the way
in which it embeds the watermark on to the cover object. A secret key is used during the
embedding and the extraction process in order to prevent illegal access to the watermark

[2].

B. Techniques of Watermarking
The basic components of any watermarking technique consista marking algorithm that
inserts information, the watermark, into an image. The watermark is inserted into the
image in the spatial domain or spatial frequency domain. As part of the watermarking
technique, a testing algorithm must be defined that tests an image to see if a particular
watermark is contained in the image.

B.1. Spatial Domain Techniques

Spatial domain watermarking slightly modifies the pixels of one or two randomly
selected subsets of an image. Modifications might include flipping the low-order bit of
each pixel. These methods are based on direct modification of the values of the image
pixels. Therefore, the watermark has to be embedded in this way. Such methods are
simple and computationally efficient because they modify the color, luminance, or the
brightness value of a digital image pixel. Therefore, their application is done very easily,
and requires minimal computational power [1]-[2].
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B.1.1. Least Significant Bit Coding (LSB)

Least Significant Bit (LSB) coding is one of the earliest methods. It can be applied to any
form of watermarking. In this method the LSB of the carrier signal is substituted with the
watermark. The bits are embedded in a sequence which acts as the key. In order to
retrieve it back this sequence should be known. LSB coding is a very simple technique
but the robustness of the watermark will be too low. With LSB coding almost always the
watermark cannot be retrieved without a noise component [2].

B.1.2. Predictive Coding Schemes

In this method the correlation between the adjacent pixels are exploited. A set of pixels
where the watermark has to be embedded is chosen, and alternative pixels are replaced
by the difference between the adjacent pixels. This can be further improved by adding a
constant to all the differences. A cipher key is created which enables the retrieval of the
embedded watermark at the receiver’s side. This is much more robust when compared to
Least Significant Bit (LSB) coding [2].

B.1.3. Correlation-Based Techniques

In this method a pseudo random noise (PN) with a pattern W(x, y) is added to an image,
according to the equation , where = Watermarked image, = Original image, and k =
gain factor. Increasing k increases the robustness of the watermark at the expense of the
quality of the watermarked image. At the decoder the correlation between the random
noise and the image is found out, and if the value exceeds a certain threshold value, the
watermark is detected, otherwise not. [2].

B.1.4. Patchwork Techniques

In patchwork watermarking, the image is divided into two subsets. One feature or an
operation is chosen, and it is applied to these two subsets in the opposite direction. For
instance, if one subset is increased by a factor k, the other subset will be decreased by the
same amount. If a[i] is the value of the sample at I in subset ‘A’ which is increased, and
b[j] is the value of the sample in the subset ‘B’ whose value is decreased, the difference
between the two subsets would intuitively result in

> (alil-b[ /1) ={

B.2. Frequency Domain Techniques

These methods are based on the use of some invertible transformations like discrete
cosine transform (DCT), discrete Fourier transform (DFT), discrete wavelet transform
(DWT), etc., to the host image. Embedding of a watermark is made by modifications of
the transform coefficients, according to the watermark or its spectrum. Finally, the
inverse transform is applied to obtain the marked image. This approach distributes
irregularly the watermark over the image pixels after the inverse transform making
detection or manipulation of the watermark more difficult. The watermark signal is

2N, for watermarked images 1< N < o

0, otherwise
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usually applied to the middle frequencies of the image keeping visually the most
important parts of the image (low frequencies) and avoiding the parts (presented by high
frequencies), which are easily destructible by compression or scaling operations. These
methods are more complicated and require more computational power. The rest
approaches are based on various modifications of both methods above, using useful
details of them to increase the quality of the whole watermarking process [2].

B.2.1. Discrete Cosine Transform (DCT) Based Technique

It is a process which converts a sequence of data points in the spatial domain to a sum of
sine and cosine waveforms with different amplitudes in the frequency domain. The DCT
is a linear transform, which maps an n-dimensional vector to set of n coefficients. A
linear combination of n known basis vectors weighted with the n coefficients will result
in the original vector. The known basis vectors of transforms from this class are
“sinusoidal®, which means that they can be represented by sinus shaped waves or, in
other words, they are strongly localized in the frequency spectrum. Therefore, one speaks
about transformation to the frequency domain. The most popular member of this class is
the Discrete Fourier Transformation (DFT). The difference between DCT and DFT is that
DFT applies to complex numbers, while DCT uses just real numbers. For real input data
with even symmetry DCT and DFT are equivalent[2].

B.2.2. Discrete Wavelet Transform (DWT-Based) Watermarking

Mathematical transformations are applied to signals to obtain further information from
that signal that is not readily available in the raw signal. Most of the signals in practice
are time-domain signals in their raw format, i.e., whatever that signal is measuring is a
function of time. In other words, when we plot the signal, one of the axes is time
(independent variable), and the other (dependent variable) is usually the amplitude. When
we plot time-domain signals, we obtain a time-amplitude representation of the signal.
This representation is not always the best representation of the signal for most signal
processing related applications. In many cases, the most distinguished information is
hidden in the frequency content of the signal. The frequency spectrum of a signal is
basically the frequency components (spectral components) of that signal. The frequency
spectrum of a signal shows what frequencies exist

in the signal, and the following is its FT:

1

i

chUT\me, msEUU

1] a0 100 15DFreqéEDﬂDt:y HZSEI 300 350 400

Figure 2: Non-stationary Signal Figure-3: FT of Non-stationary Signal
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The little ripples are seen at the above figure; they are due to sudden changes from one
frequency component to another. The FT has four peaks, corresponding to four
frequencies with reasonable amplitudes. Remember that in stationary signals, all
frequency components that exist in the signal exist throughout the entire duration of the
signal. FT can be used for non-stationary signals if we are only interested in what
spectral components exist in the signal but not interested where these occur. However, if
this information is needed, i.e., if we want to know what spectral component occurs at
what time (interval), Fourier transform is not the right transform to use [1].

C. Attacking on Watermarked Image

The watermark is encoded into the cover data in the embedding phase. An optional
encryption mechanism may also be used to add another layer of security. In the
transmission phase, the watermarked image can be subject to attack from the third party.
This in turns provides some challenges to the decoder to retrieve as accurate as possible
the hidden data from the received watermarked image. Digital watermarking is not as
secure as date encryption. Therefore, digital watermarking is not immune to hacker
attacks. An image can be attacked by the following way [4].

i
1
i
Private public ! *'J"‘tm'ﬂ" Private Key
i
key | Eetrieved
Watenmark | Decods Watermark:

Il

Cover data T T Coverdata

I
Embedding | Transmission r Extraction
i |

Figure 4: Attacks on Watermarked Image

Watermarking attacks are broadly divided into the following categories:

Watermarking Attack

A 4 \ 4 A\ 4 A 4

Removal Attacks Geometrical Attacks Cryptographic Attack Protocol Attacks

Figure 5: Types of Watermarking Attacks
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C.1. Removal Attacks

Removal attacks aim at the complete removal of the watermark information from the
watermarked data without cracking the security of the watermarking algorithm (e.g.,
without the key used for watermark embedding). That is, no processing, even
prohibitively complex, can recover the watermark information from the attacked data.
This category includes DE noising, quantization (e.g., for compression), re modulation,
and collusion attacks. Not all of these methods always come close to their goal of
complete watermark removal, but they may nevertheless damage the watermark
information significantly. Sophisticated removal attacks try to optimize operations like
DE noising or quantization to impair the embedded watermark as much as possible while
keeping the quality of the attacked document high enough. Usually, statistical models for
the watermark and the original data are exploited within the optimization process.
Collision attacks are applicable when many copies of a given data set, each signed with a
key or different watermark, can be obtained by an attacker or a group of attackers. In
such a case, a successful attack can be achieved by averaging all copies or taking only
small parts from each different copy [5].

Marked__| | Watermark = Attacked
data estimation QX .- > data

> I_V'Iaskl % Addit'ional
estimation noise

Scaling factor
gamma

Figure 6: A Perceptual Demodulation

C.2. Geometrical Attacks

In contrast to removal attacks, geometric attacks do not actually remove the embedded
watermark itself but intend to distort the watermark detector synchronization with the
embedded information. The detector could recover the embedded watermark information
when perfect synchronization is regained. However, the complexity of the required
synchronization process might be too great to be practical. However, the most recent
watermarking methods survive these attacks due to the use of the special synchronization
techniques. Robustness to global geometric distortions often relies on the use of either a
transform-invariant domain (Fourier-Melline) or an additional template or specially
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designed periodic watermarks whose auto-covariance function (ACF) allows estimation
of the geometric distortions. However, as discussed below, the attacker can design
dedicated attacks exploiting knowledge of the synchronization scheme.

Robustness to global affine transformations is more or less a solved issue. Therefore,
pixels are locally shifted, scaled, and rotated without significant visual distortion.
However, it is worth noting that some recent methods are able to resist this attack [6].

C.3. Cryptographic Attacks

Cryptographic attacks aim at cracking the security methods in watermarking schemes and
thus finding a way to remove the embedded watermark information or to embed
misleading watermarks. One such technique is brute-force search for the embedded
secret information. Another attack in this category is the so-called Oracle attack, which
can be used to create a non-watermarked signal when a watermark detector device is
available. Practically, the application of these attacks is restricted due to their high
computational complexity [5].

C.4. Protocol Attacks

Protocol attacks aim at attacking the entire concept of the watermarking application. One
type of protocol attack is based on the concept of invertible watermarks. The idea behind
inversion is that the attacker subtracts his own watermark from the watermarked data and
claims to be the owner of the watermarked data. This can create ambiguity with respect
to the true ownership of the data. It has been shown that for copyright protection
applications, watermarks need to be noninvertible. The requirement of non-inevitability
of the watermarking technology implies that it should not be possible to extract a
watermark from a non-watermarked document. A solution to this problem might be to
make watermarks signal-dependent by using one-way functions. Another protocol attack
is the copy attack. In this case, the goal isnot to destroy the watermark or impair its
detection but to estimate a watermark from watermarked data and copy it to some other
data called target data. The estimated watermark is adapted to the local features of the
target data to satisfy its imperceptibility. The copy attack is applicable when a valid
watermark in the target data can be produced with neither algorithmic knowledge of the
watermarking technology nor knowledge of the watermarking key. Again,
signal-dependent watermarks might be resistant to the copy attack [6].

D. Proposed Discrete Wavelet Transform (DWT) Based Digital Image Watermarking
When the time localization of the spectral components is needed, a transform giving the
time-frequency representation of the signal is needed. The ultimate solution is the
wavelet transform providing the time-frequency representation. The foundations of the
Discrete Wavelet Transform (DWT) go back to 1976 when Crosier, Esteban, and Galand
devised a technique to decompose the discrete time signals. Crochiere, Weber, and
Flanagan made a similar work on coding of speech signals in the same year. They named
their analysis scheme as sub band coding. In 1983, Burt defined a technique similar to
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sub band coding and called it pyramidal coding also known as multi resolution analysis.
Later in 1989, Vetterliand Le Gall did some improvements to the sub band coding
scheme, removing the existing redundancy in the pyramidal coding scheme. In the
Discrete Wavelet Transform, filters of different cut off frequencies are used to analyze the
signal at different scales. The signal is passed through a series of high pass filters to
analyze the high frequencies, and it is passed through a series of low pass filters to
analyze the low frequencies.The resolution of the signal, which is a measure of the
amount of detail information in the signal, is changed by the filtering operations, and the
scale is changed by up sampling and down sampling (sub sampling) operations. Sub
sampling a signal corresponds to reducing the sampling rate, or removing some of the
samples of the signal. For example, sub sampling by two refers to dropping every other
sample of the signal. Sub sampling by a factor n reduces the number of samples in the
signal n times. Up sampling a signal corresponds to increasing the sampling rate of a
signal by adding new samples to the signal. For example, up sampling by two refers to
adding a new sample, usually a zero or an interpolated value, between every two samples
of the signal. Up sampling a signal by a factor of n increases the number of samples in
the signal by a factor of n. The basic idea in the DWT for a one dimensional signal is the
following. A signal is usually split into two parts: high frequencies and low frequencies.
The edge components of the signal are largely confined to the high frequency part. The
low frequency part is split again into two parts of high and low frequencies. This process
continues for an arbitrary number of times, usually determined by the application at hand.
Furthermore, from these DWT coefficients, the original signal can be reconstructed. This
reconstruction process is called the inverse DWT (IDWT) [1].

The DWT and IDWT can be mathematically stated as follows.

Let

H(w) :Z he ™™ and G(w) =Z 1l e (1)
[ ’

be a low pass and a high pass filter respectively, which satisfy a certain condition for

reconstruction to be stated later. A signal, F[n]can be decomposed recursively as

£ (k) —Zh" 20 7() et )
1l (k) —Z Zuai S 1) o (3)

forj =f 1, /... s Jo where [, (k) =F(f),k Z.
J +1is the highest resolution level index, and j, is the low resolution level index.

The coefficients

S L ), £ s £ )
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are called the DWT of the signal F[n], where f, /,Low(k) is the lowest resolution part of F[n]

(the apprOXimation), and the f,hig/’

(k) are the details of F[n] at various bands of frequencies.

Furthermore, the signal F[n] can be reconstructed from its DWT coefficients recursively,

) =D Ry )+ D0 Gt K o, 4)

To ensure the above IDWT and DWT relationship, the following orthogonality condition on
the filters H(w) and G(w) is needed:

W) +H[GON]T 2L (5)

An example of such H(w) and G(w) is given by,

which is known as the Haar wavelet Filter. Other common filters used in image
processing are the family of Daubechies orthogonal (D-4, D-6, D-8, D-10, etc.), Symlets,
Coiflets, Morlet, and also bio-orthogonal filters. The DWT and IDWT for a two
dimensional image can be similarly defined by implementing the one dimensional DWT
and IDWT for each dimension m and n separately, resulting in the pyramidal
representation of an image [1].

LL HL,
(approx) HL,
(horizontal detail)
LH, HH,
LH HH;
(vertical detail) (diagonal detail)

The 2D-DWT Transform divides the image into 4 sub-bands

LL — Lower resolution version of image

LH — Horizontal edge data

HL — Vertical edge data

HH — Diagonal edge data

Most DWT watermarking algorithms embed only in the HL, LH, and HH sub-bands
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E. Implementation of Watermarked Image

A DWT-based semi-blind image watermarking scheme is implemented by following a
similar approach of Dugad, et al., excluding low pass bands and embedding the
watermark into high pass bands. Since high pass bands typically contain edge related
information of the image, each coefficient in the high frequency bands affects only a
spatially limited portion of the image. Therefore, adding the watermark to significant
coefficients in the high frequency bands is equivalent to embedding the watermark to
only the edge areas of the image. In Dugad’s work threshold values of T1 was 40.0 and
T2 were 50.0 and were obtained after three levels decomposition. We have also measured
the quality of the watermarked image by calculating Peak Signal-to-Noise Ratio (PSNR)
value which is larger and maintains better image quality [1].

The equation used for watermark embedding is similar to those used in:

Where i runs over all DFT coefficients > T;
V. refers to the corresponding DWT coefficient of the original image, and ¥, refers to the
DWT coefficient of the watermarked image. x,is the watermark value at the position of V.

x,1is generated from a normal distribution of zero mean, and unit variance « is taken as 0.2.

The correlation z between the DWT coefficients V' of the corrupted watermarked image and

a possibly different watermark Y is computed as:

L
e S 0 o, 9
z MZVJ, )

Where i runs over all DFT coefficients > T>> T, and M is the number of such coefficients,

the threshold S is defined as:

A

2 oSO (10)

i

o
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If z exceeds S | the conclusion is that the watermark is present.

The PSNR is defined as
2557
PSNR =101 (D) e 11
0gyy 7= (db) (n

where mean-square error (MSE) is defined as:
1 & :

MSE =——=3 3 (V= V) oo (12)
nig a4

whereV, . and Vz, are the gray level of pixels in the host image and watermarked image

respectively [1].



A DISCRETE WAVELET TRANSFORM (DWT) BASED DIGITAL IMAGE WATERMARKING 135
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Figure 7: Block Diagram of this method - (a) Top part shows watermark embedding, (b)
Bottom part shows watermark detection.

F. Experimental Result

The Lena image is used in Figure 8 (a) to test this implementation work. A Standard
Normal Distributed pseudo-random number sequence { X =x,,x,,........ , x> where is the
length of the watermark} is used as watermark. This watermark is embedded into the
Lena image using equation (8) to produce watermarked image.

The original Lena image, the watermarked image, and their difference are shown in
Figure 9. We see that the watermarked image is not distinguishable visually from the
original image. The PSNR of Figure 8(b) is 41.0992, which tells us that the watermarked
image generated by this algorithm is imperceptible to human eyes. The different image
(Figure 9) basically
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represents the embedded watermark in the spatial domain. Figure 9 shows that most of
the watermark is added in edge regions of the image as stated before. For this, there is no
need for any explicit visual masking since each coefficient in the high frequency bands
has an effect on only a spatially limited portion of the image. As a result, embedding the
watermark to significant coefficients in the high frequency bands is equivalent to adding
the watermark to only the edge areas of the image, which makes the watermark invisible
to the human visual system.

(b)
Figure 8: (a) Original Lena image and (b) Watermarked image (PSNR = 41.0992)

Figure 9: Difference between Figure 8(a) and Figure 8(b)

The watermark is detected from the watermarked image without the original image using
Equation 9 and Equation 10. The following Figure10 depicts that several watermarks are
randomly generated in the x-axis and corresponding correlation values (i.e., detector
responses) between the watermarked image and randomly generated watermark are
shown in the y-axis. The correlation with real watermark is located at 100 in the x-axis
since the original image has been watermarked with a seed of 100. Only the real
watermark is located at 100 and fake watermarks are located at other points. Therefore,
the correlation value is larger at 100 than the other fake watermark. Therefore, it
represents the existence of the watermark. The dashed line represents the threshold
(Equation 10). If the correlation value exceeds the threshold, we may conclude that the
watermark is present.
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Figure 10: Detector response for unattacked watermarked image

Several common signal processing attacks such as Gaussian noise, salt and pepper noise,
low pass filtering having window size 3x3, median filtering having window size 5x5,
histogram equalization, JPEG compression, center cropping, etc., are applied to the
watermarked image to evaluate the robustness of this algorithm. The following Figure 11
shows attacked watermarked image. The Figure 11(a) shows watermarked image
attacked by Gaussian noise with PSNR = 21.9015, Figure 11(b) shows watermarked
image attacked by Salt and Pepper noise with PSNR = 27.4014, Figure 11(c) shows
watermarked image attacked by low pass filtering with PSNR = 38.5051, Figure 11(d)
shows watermarked image attacked by median filtering with PSNR = 31.6133, Figure
11(e) shows watermarked image attacked by histogram equalization with PSNR =
18.0789, Figure 11(f) shows watermarked image attacked by JPEG compression with 5%
quality, PSNR value is 27.3343, and Figure 11(g) shows watermarked image attacked by
center cropping with PSNR = 6.5238.
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(a) PSNR=21.9015 | (b) PSNR=27.4014 (c) PSNR=38.5051

(d) PSNR=31.6133 (¢) PSNR=18.0789 (f) PSNR=27.3343

(2)PSNR = 6.5238

Figure 11: (a) attacked by Gaussian noise (mean = 0, variance = 0.006), (b) attacked by
Salt and Pepper noise (mean = 0, variance = 0.0006), (c) attacked by Low pass filtering
(Window size = 3x3), (d) attacked by median filtering (Window size = 5x5), (e) attacked
by Histogram Equalization, (f) attacked by JPEG compression (Quality = 5), and (g)
attacked by cropping.

In thefollowing figures (Figure 12 to Figure 18) we display the detector responses
(correlation values (Equation 9) on the y-axis and randomly generated watermark on the
x-axis for attacked watermarked image. The original image has been watermarked with a
seed of 100. Therefore, in each figure, the correlation with the real watermark is located
at 100 on the x-axis, and the dashed line shows the value of the threshold.

Similarly for the attacked watermarked image, the correlation value of the watermarked
image and the real watermark decreases somewhat, but the value is also larger than
others. Therefore, it represents the existence of our embedded watermark. The following
Figure 12 shows detector response after Gaussian noise addition, Figure 13 shows
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detector response after salt and pepper noise addition, Figure 14 shows detector response
after low pass filtering, Figure 15 shows detector response after median filtering, Figure
16 shows detector response after histogram equalization, Figure 17 shows detector
response after JPEG compression (we compressed the image with 5% quality JPEG
compression, and Figure 18 shows detector response after center cropping.
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Figure 12: Detector response for Gaussian noise attacked image
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Figure 13: Detector response for Salt and Pepper noise attacked image
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Figure 15: Detector response for median filtering attacked image
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Figure 18: Detector response for center cropping attacked image

Making use of the principal advantages of Discrete Wavelet Transformation, this chapter
has implemented an image watermarking technique. The efficiency of this technique has
been shown by a series of our experiments. From the above result, we see that this
algorithm also works on geometric attack, such as center cropping.

G. Conclusion

This project introduces a discrete wavelet transform (DWT) digital watermark algorithm
based on human vision characters. By using this technique watermarking signal is
embedded into the high frequency band of wavelet transformation domain. With the help
from Dugad’spaper, the simulation results suggest that this watermarking system not only
can keep the image quality well but also can be robust against many common image
processing operations of filter, sharp enhancing, adding salt noise, image compression,
and so on. This algorithm has a strong capability of embedding signal and anti-attack. In
future, we will combine DCT and DWT in digital image watermarking for increasing
robustness.
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