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Abstract

Financial analysis is a logical way of inspecting the financial position of a company. It
helps to measure and realize the position of the company. It tries to cooperate the

creditors, investors, and managers to determine the profitability of the company, to

control costs, and to pay the interest and principal on its debt. Besides these, it gives the

opportunity to l*tow the liquidity of the company. For measuring the financial health of
a business firm, there are lots of techniques available. But the Altman's Z-score has

been proven to be a reliable tool across contexts. Bangladesh cement industry is a
unique one because, the industry is producing a higher amount of cement than the local
demand having no supply of local raw materials. The main objective of the study is to
assess the fundamental financial health of this industry using Z-score model. Here,
listed cement firms are considered in this study. The required information has been

collectedfrom the annual repofis ofthe selected companies andfrom other sources. The

study revealed that four firms, Aman Cement, Crown Cement, Cemex Cement and Shah

Cement are financially sound. The findings of the study can be useful for the managers
to take financial decision, the stockholders to choose investment options and others to
look after their interest in the conceru cement manufacturers of the country.

Keywords: Cement Industry, Financial Soundness, Prediction, Working Capital, Market Value of

Assets, Total Assets, Financial Performance.

1.0. Introduction

Financial performance is a subjective measur-e of how well a firm can use assets from its

primary mode of business and generate revenues. This term is also used as a general measure of a

firm's overall financial health over a given period of time. It has become very significant and an

integral part to measure the financial performance of a firm in the context of emerging hyper

competition in the business sector. There are many different ways to measure financial performance.

A general belief is that a firm's financial performance depends on certain key financial factors i.e.

tumover, profit and the variables which are found in the balanie sheet of a ftm, have a direct and

indirect relation with each other. By establishing a close relationship between the variables, a frm

can analyze its financial performance in terms of liquidity, profitability and viability. In order to

measure the performance, arralyzingthe ratios is one of the best tools. Financial ratios are calculated

(

a

r"
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Performance Evaluation of Cement Industry of Bangladesh: A Case Study on Some Selected Firms

from historical data provided by the firms. Although ratios consist of past data, n41aaagem€nt can use

ratios for identifying the internal strengths and weaknesses. Ratios are also helpful for the investors

to compare companies within the same industry. Ratios are generally meaningless as individual

numbers, but they are meaningfrrl when compared to historical data and industry averages. As far as

ratios are concerned, there are numbers of ratios existing to evaluate the financial performance of a

firm. These ratios can be classified into several categories such as liquidity ratios, profitability ratios,

solvency ratios etc. Liquidity ratios measwe financial performance trough assessing the ability of a

company to meet its short-term debt obligations whereas profitability ratios do the same job through

evaluating company's ability to generate earnings relative to sales, assets and equlty. Another

effective indication of corporate performance in predicting financial solvency of a firm is Altman's

Z-score- This model devotes to predict possibilities of bankruptcy of manufacturing concerns: There

is evidence that it has 76.9%o accwacy in predicting the bankruptcy of the underlying sample (Begley

et al., 1996). In the study, he also finds that the model performs better in USA during the 1980s than

the 1990s. Altman (1968) defines five predicted factors that can be used to test the validity of

Multivariate model. The model is based on financial ratios. Using financial ratios to predict

banknrptcy can be accurate up to 90% (Chen et al., 1981). Bangladesh cement industry is a unique

one. Because, the industry is producing a higher amount of cement than the local demand.

Furtherrnore, there is yery acute, and unhygienic competition exists in the industry. On the other

hand, the firms are producing almost same quality cement. So, complete dependency on the imported

raw materials and unhealthy competition make the companies worse in terms of financial

sustainability. So, it is a matter of great regret to assess the financial health of the firms in the

industry and predict the bankruptcy possibility. In this context, the study is a very important one to

provide the right information to the stakeholders about the financial health of the companies under

the selected cement industry sf langladesh. With this view, the objectives of the study are one, to

assess the fundamental financial heatth of the cement industry of Bangladesh; on the basis of Z-

score. The f,rst segment of the article includes introduction and purpose of the study. The next

section presents methodology of the study and review of relevant prior literahres is presented in part

three. Section four porhays results and findings followed by conclusion in section five.

2.0. Purpose ofthe Study

The purpose of the study is outlined below:

* Mainly to measure the financial health of the company using Altman's Z-score test.

2Sonargaon University Journal Vol. l, No. I



* To test the correlations of five ratios (whose are used to calculate ultimate Z-score) with Z-score.

* To analyze the short-term financial position through liquidity analysis.

* To analyze the short-term profitability position of the company over the study period.

* And finally, to analyze the association of liquidity and prof,rtability with the risk factor.

3.0. Methodology of the Study

The study focuses on the cement industry ofBangladesh. There are two stock exchanges in

Bangladesh, Dhaka Stock Exchange (DSE) and Chittagong Stock Exchange (CSE). Thus, all-

inclusive sampling technique is followed for the current study. The required information of the four

cement firms (Aman, Crown, Cemex and Shah) has been collected from the annual reports of the

selected companies. As the biggest and oldest stock exchange of Bangladesh, we consider the market

price of DSE. Other data have been collected from different other sources including the internet and

newspapers of the country. The hypothesis we have taken is that;

H0: The values of Xl, X2,X3, X4, and X5 are uniform in the sample units.

For analyzing the performance of the company fundamentals one way for predicting bankruptcy, the

Altman Z-score have been used. Through the following equation possibility of bankruptcy of the

industry has been judged;

Z=l.2Xl +1.4X2 + 3.3X3 + 0.6X4 + 0.999X5

Where:

Z = Discriminant function score of a frrm

Xl = WorkingCapital (WC) / Total Assets (TA); X2: Retained Earnings (RE) / Total Assets (TA);

X3 : Earnings before Interest and Taxes (EBIT) / Total Assets (TA); X4 = Market Value of Equity

(MVE) / Book value of Total Liabilities (TL); X5 : Sales / Total Assets.

The Z-score model (developed in 1968) was based on a sample composed of 66 manufacturing

companies with 33 companies in each of two matched pair groups.

Z-Score and Survivability Indicators:

With the help of Altman guidelines, the financial health can be measured.

4.0. Literature Review

Financial analysis is a foundation ofknowing how well a business has been progressing. It

is said that in so far as bankruptcy is due to unforeseeable events and therefore, it cannot be predicted

(Morris, 1998). On the other hand, there are several researchers (Altman, 1968; Zmijewski, 1984;

Kida, 1998; Shirata, 1998) who use some models for predicting bankruptcy. Among others, corporate

bankruptcy prediction model developed by Altman in 1968 is the most accepted and widely used tool

3Sonargaon University Journal Vol. l, No. I



Performance Evaluation of Cement Industry of Bangladesh: A Case Study on Some Selected Firms

Table 1. Z-Score and Survivability indicators.

Situation Z-Score Indicator Remarks

I Below 1.8 Bankrupt Danger zone, bankruptcy is very much likely to
occur.

2 Between 1.8and
2.99

Healthy Financial viability is considered healthy. The

failnre in Gray area, bankruptcy cannot easily

be predicted

3 3.0 and above Stable Bankruptcy is unlikely to occur.

(Mizan et al., 2011). Conversely, some researchers (Chava et a1.,2004; Addullah et al., 2008) prwed

that some other models are more accurate than Altman's model. In the following paragraphs, we will

present some relevant literatures. Altman (1968) noted that ratios measuring profitability, liquidity

and solvency prevailed as the most significant indicators, but the order of their importance is not

clear. So, multiple discriminants analysis was used by Altman (1968) for measuring soundness and

prediction of bankruptcy of the firms. In this study, the initial sample was sixty-six firms to establish

a function that the best discriminates between companies in two mutually exclusive groups: bankrupt

and non-bankrupt frms. The developed model was extremely accurate in classifying 95% of the total

sample correctly. On the basis of findings, he concluded that the bankruptcy prediction model is an

accurate forecaster of failure up to fwo years prior to bankruptcy. The ratios used in this model are

working capitalltotal assets, retained earnings/ total assets, EBIT/total assets, market value

equity/total debt and sales to total assets. Shirata (1998) developed an alternative model for

bankruptcy prediction. He used four variables like, e.g., (i) retained earnings/total assets, (ii) (current

period liabilities and shareholder's equity/previous period liability and shareholders' equity)-l, (iii)

interest and discount expense/ (short term borrowings + long term borrowings + corporate bond +

cowertible bond + note receivable discounted), and (1v) note payable + accounts payable) x

l2lSales. He stated that the model can predict bankruptcy with more than 86.14% accuracy

regardless of industry and size. The Altman Z score model is used in diflerent countries for

predicting bankruptcy. Al-Rawi et al. (2008) used the Altman z-score analysis to predict a firm's

insolvency. They followed case study method and selected "Jordan Establishment for Marketing

Durable goo{s" as a case. The z-score of the firm for the given period Q002-2004) was less than

1.81. They have made a comment that the firm has increased its debt and will o*e facing bankruptcy

in the near future. Vergos et al. (2009) investigated whether Z-score models can predict bankruptcies

for a period up to three years earlier. Results showed that Altman model performed well in predicting

failures. They concluded that the results can be used by company management for financing

decisions, by regulatory authorities and by portfolio managers in stock selection. Ramaratnam et al.

4Sonargaon University Journal Vol. 1, No. 1
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(2010) measured flnancial soundness of Indian steel industry by using Z-scote model. The study was

based on five years' data QO06-2010) of five firms of the steel industry. Their study revealed that all

the selected companies are financially sound during the study period. Alkhatib et al- (2011)

conducted a study to report the effect offinancial ratios in banlauptcy prediction in Jordanian listed

companies through the use of Altman and Kida mrdels. The study sample included sixteen non-

financial service and industrial companies for the years 1990-2006. According to their results, out of

the two models Altman's model has an advantage in company bankruptcy prediction, with a 93.8o/o

average predictive ability of the five years prior to the liquidation incident, while the average for

Kida's model is 69%. They suggested that the .Iordanian listed companies should at least apply one

of these models with high credibility for predicting corporate bankruptcy. In Bangladesh Z-score

model, has also been used in different studies. It is a tool to communicate between internal and

external stakeholders. For example, it assists internal users to develop explanations for financial

results and perhaps help management to predict the financial results in their firm for near future.

Ex&rnal stakeholders such as creditors are able to assess a company's credit worthiness to ensure a

company is able to pay off their debts. Financial analysis includes financial ratio analysis which

contains liquidity ratios, Ieverage ratios, activity ratios, profitability ratios and valuation ratios to

indicate a company's performance. In acquiring information regarding firm's objectives, profitability,

effrciency and uncertainty level, these ratios are adopted. The main objective of using Altrnan's Z-

score in the case study is to predict insolvency rather than guessing the future fiends from historical

data. It helps researchers to evaluate performance of a business in near future. Altrnan's Z-score

model can integrate well with financial ratios and be used to determine business bankruptcy in the

future. It suggests that Altman's Z-score year is usefirl to financial ratio analysis in determining

likelihood of bankruptcy of businesses. In addition, financial analysts should take current economic

conditions into accounts before making any judgments, as financial ratios differ according to recent

trading situation. Altman's formula appeared to rate higher than other performance meffics such as

the widely-used return ratios (i.e., ROE & ROA), economic profit, and growth rate of sales, cash

flow, and expenses. Carton and Hoffer's primary message is that Altman's Z-score is more than a

financial distress predictor; it is also efficacious as a perforrnance management tool. The empirical

analysis examined all cement companies listed in the DSE during the period 2011-2A14 and the

discontinuations of operation for these companies in the period. They investigated the effrcacy of Z-

score models to predict bankruptcies for a period up to four years. The study confirmed the

effrciency of Altman model in predicting failures. Their results could be put to use by a broad

5Sonargaon University Journal Vol. 1, No. I
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Performance Evaluation of Cement Industry of Bangladesh: A Case Study on Some Selected Firms

spectrum of stakeholders including company management for financing decisions, regulatory

authorities, as well as investors and porlfolio managers in stock selection.

4.1. Working Capital lTotal Assets Ratio (X1)

This ratio basically measures the firm's liquid position in relation to its capitalization i.e. the

net current assets or working capital of a qompaly as a percentage of its total assets. Working capital,

which is curent assets minus curent liabilities, helps stateholders analyze the number of assets

required to run the day to day operations of a company and the extent of assets tied up in working

capital. Therefore, if this (working capital to total assets) ratio is high, which could be due to

rcaliztngreven-ue from sales much quicker than making-payments for raw materials and other goods

and/or services, it would mean that the firm is able to match its account payable obligations on time.

4.2. Retained Earnings/Total Assets (X2)

This ratio measures the, f,rm's ability to accumulate earnings using its assets. A higher

Retained Eaming to Total Assets ratio is preferred by most analysts and investors because this

reflects that the company is able to retain more. earnings. The Retained Earnings to Total Assets

Ratio of 1:l or 100% is considered as ideal. But in reality, this ratio (1:1) is impossible for most

businesses to achieve. A more realistic ohjective for most firms would be to have this ratio as close

to 100%9 as possible or at least.above average within its indusky sector or improving. A higher ratio

would indicate that growth is achieved by increased financing from profits and not by increasing the

debts. On the other hands, a low ratio would assume that growth may not be sustainable if it is
financed from increasing debts and not by rein-vesting the profits.

4.3. Earnings before Interest and Taxes/Total Assets (X3)

This ratio is rnuch similar to Return on Assets (ROA) ratio in which net earnings is used,

whereas in this ratio earnings before Interest and Tax (EBIT) are used. This ratio basically measures

operating efficiency (all profits before taking into account interest payments and in-come taxes). It

assumes operating earnings as one of the important parameters for long-term yiability of the firm. In

other words, this ratio measures the productivity of a firm's assets and is independent of any tax

liability as well as leverage faotors. Many investors and analysts look at this ratio as the one

reflecting a firm's earning powers from its assets.

4.4. Market Value of Equity/Book Valu'e of Total Liabilities (X4)

. This ratio measures long term solvency of a firm i.e. how much the firm's market value

would decline before liabilities exceed assets, if it happens. Book Value of Total Liabilities is the

sum of all current and long-term liabilities of a firm's balance sheet. Whereas, Market Value of

6Sonargaon University Journal Vol. 1, No. I



Equrry is the total current market value of all common and preferred shares. Since market value of

equity takes into account the value of future performance of a firm and its intangible assets, this ratio

is the only forward looking ratio in the Z-score calculation. This is an inverse of well-known Debt to

Equrty Ratio (or Total Debt to Total Market Value of Equrty or Total Liabilities to Market

Capitalization).

4.5. Sales/Total Assets (X5)

This ratio is also known as assets tumover ratio and measures the amount of sales generated

using a firm's assets. This ratio taxgets on sales generation capacity of its assets and management'

therefore, the higher the ratio the better it is. In other words, a low ratio would indicate that the total

dssets (and the management) of the firm are not efficient to provide better revenues.

4.6. Liquidity and its Ratios

Liquidity includes designing and regulating current assets and current liabilities in such a

manner that eliminates the risk of the iucapability to meet due short-term obligations, on one hand,

and avoids gnnecessary investment in these assets, on the other hand. Liquidity has been taken as a

vital tool to examine the sustainabrlity and liquidity position of any enterprise that may also help any

organization to originate maximum profits at low cost. It has been stated that the Liquidity Ratios

help to predict financial performance. From this analysis, we can know that a business has high

profitability, it can face short-term financial problems and its funds are locked up in inventories and

receivables not realizable for months. Any failure to meet these can damage its reputation and

creditworthiness and in extreme cases even lead to bankruptcy. In addition to, liquidity ratios are

working with cash and near-cash assets of a business on one side, and the immediate payment

obligations (current liabilities) on the other side.

4.7. Profitability and its Ratios

Profitability is the return received on the total assets ofthe company. Profitability is the

primary goal of all business ventLlres. Without profitability, the business will not survive in the long

run. So, measuring curxef,t and past profitability and projecting future profitability is very important.

Profitability is measured with income and expenses. The success of the company typically rests ori its

returns eamed, keeping the liquidity prospects in view. Usually, it is a tough task to tradeoff between

the liquidity and profitability; as the conservative policy of working capital may confirm sound

liquidity bui threatens the profitabilrty. On the other hand, aggressive policy helps in making profits

but the liquidity is in not promised. Before deciding on an appropriate level of working capital

inVestri.rent, a firm's management has to evaluate the tadeoffbetween expected profitability and the
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risk that it may be unable to meet its financial obligations. ln this article, it has been discussed about

the retum on assets as an important percentage that shows the company's abiliff to use its assets to

generate income. He said that a high percentage indicates that company is doing a good utilizing the

company's assets to generate income. He notices that the following formula is one method of

calculating the return on assets percentage. Retum on assets : net profiUtotal assets. The net profit

figure that should be used is the amount of income after all expenses, inclgding taxes. He announced

ftat the low percentage could mean that the company may have difficulties meeting its debt

obligations.

4.8. Research Framework

5.0. Questions and Ilypothesis

5.1. Research Question

The objective of this research can be gained through getting the answers of the following

questions: 
lital to Total Assets and Z-score?* Is there any relationship between Working Capital to Total Assets and

*[s there any relationship between Retained Earnings to Total Assets and Z-score?

*Is there any relationship between EBIT to Total Assets andZ'score?

* Is there any relationship between Market Value of Equif to Total Liabilities Z-scote?

* Is there any significant relationship between Sales to Total Assets and Z-score?

5.2. Null Hypothesis @0)

Keeprng the above research questions in mind, the following hypothesis were framed and

tested during the study period.

8

-q,
o
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r),}
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Ha (1): There is significant relationship between Working Capital to Total Assets and Z-score.

Ha (2): There is sisnificant relationship between Retained Earnings to Total Assets Z-scorc.

Ha (3): There is significant relationship between EBIT to Total Assets and Z-score.

Ha (4): There is significant relationship between Market Value of Equity to Total Liabilities and Z-

score.

Ha (5): There is sipificant relationship between Sales to Total Assets and Z-score.

6.0. Methodology

Research design

This research can be classified into different desigrrs under several categories. Those are

degree of research question crystallization, method of data collection, researcher control of variables

etc. First of all, it is a formal study because the goal of the research is to test the hypotheses and

answer the research questions posed. It began urith the hypotheses and research questions and

involves precise procedures and data source specifications. No communication process has been

conducted for the completion of the research. No responses were taken from any kind of persons by

asking any questions. So, it can be compared with the monitoring process while collecting the data

for the research. The job was to report what had happened to the company and analysis the financial

statements, not to conffol the variables in the sense of manipulating them. As the main duty was

limited to holding factors constant by judicious selection of subjects according t9 strict sampling

procedures and by statistical manipulation offindings, it was an ex post facto design. The research is

very similar to a reporting study because it provides summation of data, and generates statistics for

comparison. We can also use these data to obtain a deeper understanding of the company's financial

position. The research has been calried out once and it represents a snapshot ofone point in time. So,

it is a cross-sectional study under the category of time dimension. The research was designed for

breadth rather than depth. Hypotheses were tested quantitatively and the generalization of our

findings was presented based on the representativeness of the sample. So, it can be inferred that it is a

statistical study. The major parameters of the methodology include:

* Data collection (annual reports of Shah, Cemex, Crown and Aman tending fuom20ll-2A14).

* In order to analyze financial performance in terms of liquidity, solvency, profitability and financial

efficiency, various accounting ratios have been used.

* Analyzing and interpreting the information available in the financial statements and drawing

meaningful conclusions from them.

* Various statistical measures have been used i.e. standard deviation, mean, correlation etc.
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* Finally, drawing conclusions about the financial performance of Aman, Shah, Crown, and Cemex

using Altman's Z-score analysis.

7.0. Results and findings

As mentioned earlier Z-score will be calculated by using the following equation:

Z-score equation:

z: 1.2 xl + 1.4 x2 + 3.3 X3 + 0.6 X4 + 1.0 X5

To measure Z-score for Aman, Shah, Crown, and Cemex, all the ratios required were calculated first

as input to Z-score models. Using data from the annual financial reports from financialyear 20ll-14.
Table 2 represents the Working Capital to Total Assets Ratio: Table 2 shows that the Working

Capital to Total Assets Ratio is not stable but varying between a low of -0.4 392for the year 20 I 1 and

a high of -0.0478 for the year 2014

Table 2. Working Capital to Total Assets (In Taka. in Thousands).

Year Current

Assets

Current

Liabilities

Working

Capital

Total

Assets

xl= wc/
TA

2014 5,190,219 6,100,280 (e 10,061) 19,027 ,323 0.0478

2013 3,912,006 8,443,990 (4,531,974) 18,523,369 0.2447

20t2 3,450,421 g,l0g,3l2 (4,657,891) 18,559,381 0.2s10

20tt 2,317,596 I 0, I 85,573 (7,867,977) 17,9t4,804 0.4392

Source: Researchers' own analysis

Here are some statistical measurements of the above data

Table 3 wc'000 TA'000 xl
Mean (4,792,690) I 8, I 91, l0g -0.26s6

SD 2248242.6 626258.187 0.t276

Min (7,867,977) 17,291,615 -0.4392

Correlation of Xl with Z-score :0.9046

Source: Researchers' own analysis

The average of this ratio is -0.2656 for all the years under observation. The following diagram gives

an overview of the working capital to total assets ratio that is maintained in the company over the

years.

Sonargaon University Journal Vol. l, No. I 10



Table 4. Retained Earnings to Total Assets (In TK. in Thousands).

Source: Researchers' own analysis

The statistical measurements are as follows:

Table 5. RE'000 TA'OOO x2

Mean (2,833,744) 18,191,108 -0. l 555

SD 1560763.71 626258.t87 0.0835

Min (5,343,729) 17,291,615 -0.2879

Max (944,130) 19,027,323 -0.0496

Correlation of X2 with Z-score:0.6247

Source: Researchers' own analysis

Above data andratio analysis show that Retained Earnings to Total Asset ratio has always been

negative for Shah, Cemex, Crown and Aman. With lowest of -0.2879 in year 20ll and, averaging -

0.1555 for all the years, it can be assumed that the company consistently made losses and was unable

to leverage the high debts. It can also be assumed that the firms are unable to generate profits out of

its assets.

From the Table 6, it can be noted that lowest EBIT to Total Assets ratio is -0.0623for the

year 2011and highest is 0.2095 for the previous year 20l4.Overall this ratio is very low with average

of 0.0990for all years of operations of Shah, Cemex, Clown and Aman. This reflects, overall, very

poor eaming power of the firm. Now we can see the movement of X2 throughout the years.

Table 6. EBIT to Total Assets (In TK. inThousands).

Year EBIT Total Assets x3

2014 3,985,707 19,027,323 0.2095

2013 3,336,099 18,523,368 0.1801

20t2 206,884 18,559,381 0.0111

20tt (l,l 15,290) 17,914,804 -0.0623

Source: Researchers' own analysis

Year Retained Earnings Total Assets x2

20t4 (944,130) 19,027,323 -0.0496

2013 (3,490,257) 18,523,368 -0. I 884

20t2 (5,343,728) I 8,559,381 -0.2879

20tt (3,156,087) 17,914,804 -0.1762
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TableT EBIT TA x3

Mean 1,815,126 1 8,1 9 1,108 0.0990

SD 1 928838.98 626258.187 0.1043

Min (1,115,290) 17,291,6L5 -0.0623

Max 3,985,707 19,027,323 0.2095

Correlation of X3 with Z-score =0.9247

Some statistical measurements are

Source: Researchers' own analysis

Table 8. MVE to Total l-iabilities (In TK. in Thousands)

Source: Researchers' own analysis

Statistical measurements :

Table 9 Equity TL x4

Mean 6,083,819 12,107,289 0.5847

SD 3187676.7 2681388.781 0.4558

Min 1,698,641 7,982,780 0. I 828

Max 6,437,548 15,146,325 1.3835

Correlation of X4 with Z-score:0.8981

Source: Researchers' own analysis

In most of the years there is positive EBIT in Shah, Cemex, Aman and Crown but the

amount is too poor. It is not usually expected by the shareholders. As the amount of total assets is

consistent throughout the years the main reason for fluctuation in the ratios is the change in EBIT.

Though the amrunt of EBIT is less but it is pretty much consistent in the whole study period except

in the middle two years. Positive thing is that the highest EBIT for the company is in 2014. It can be

easily guessed from these ratios that financial performance of Crown is not good. And the correlation

test says the same thing and it shows a very strong positive relation between the ratio of EBIT to total

Year MV of

Equity

Current

Liabilities

Non-Current

Liabilities

Total

Liabilities

x4

20t4 11,044,543 6,100,280 1,882,500 7,982,780 1.3835

2013 9,380,747 8,443,980 1,698,641 10,142,621 0.8263

2012 6,451,983 8,108,3 12 3,999,486 12,107,398 0.s329

20tt 2,768,479 10,1 85,573 4,960,752 15,146,325 0.1 828
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assets and Z-score. The correlation between the variables is 0.9246. Next in Table 8, the calculations

of Market Value of Equity to Book Value of Total Liabilities Ratio (X4) for Shah, Cemex, Aman and

Crown are shown. This ratio is basically reciprocal of well-known Debt to Equity Ratio. This ratio

for Aman, Crown, Cemex and Shah are positive for all the years in operation switch lowest ratio

being 0.1828 and averaging 0.5847 for the duration under study.

Though market value of equity is always positive in the study period but it was not good

enough in compare to the company's liability. In all the years, the amount liability was higher than

equity except in 2013. The higher the equity to debt ratio the less risky the company is. Observing

the ffend of this ratio it can be said that the company is becoming more dependent to its equity rather

than debt as the ratio of MVE to Equity is increasing in the last few years. In the last three years, the

company is decreasing the amount of liability while increasing the amount of equity. Here again the

correlation of X4 with Z-score is positive and the value is 0.8981. Finally, in Table 10 we calculated

the last required component, the Sales to Total Assets ratio (X5) for Aman, Crown, Cemex and Shah.

This ratio is also known as Assets Turnover Ratio which measures the amount of sales generated

using a firm's assets.

Table l0 show that Assets Tumover Ratio is the lowest i.e. 0.3157 for the year 2010 and

highest is 0.5955 for the latest year 2013. Overall this ratio is averaging 0.433lfor the Aman, Crown,

Table 10. Sales to Total Assets (In TK. in Thousands).

Year Net Sales Total Assets x5

2014 11,330,374 19,027,323 0.5955

20t3 10,640,061 18,523,368 0.5744

20t2 6,098,479 18,559,381 0.3286

2011 5,655,374 0.3157

Source: Researchers' own analysis

Some statistical measurements for X5

Table l l Sales TA x5

Mean 7,913,325 18,191,108 0.4331

SD 2471220.24 626258.187 0.t2st

Min 5,655,374 17,291,615 0.3157

Max 11,330,374 19,027,323 0.595s

Correlation of X5 with Z-score:0.9346

Source: Researchers' own analvsis
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Cemex and Above ratio results show that Assets Tumover Ratio is the lowest i.e.0.3157 for the year

2010 and highest is 0.5955 for the latest year 2013. Overall this ratio is averaging 0.4331for the

Aman, Crown, Cemex and Shah for the period 20ll-2014. So, on ar average the tumover of those

companies is less than of their assets. The next graph gives an overview of Sales to Total Assets

ratio, the final component of Z-score, which is maintained in the companies over the years. Sales to

total assets ratio is close to halfduring the study period. There is weak relationship between net sales

with total assets but it has positive impact on Z scores. Usually higher ratio will decrease the

possibility of bankruptcy of the company. Company's sales are increasing in recent years. And the

final outputs of Z-score are also more satisfactory in recent years. This indicates a positive

relationship. The correlation test says the same. The correlation of sales to asset ratio with Z-score is

0.9346,which is the highest among all the correlation scores.

Here, in this research paper Z-score is the determinant of financial performance which is the

dependent variable. The independent variables showed in the conceptual frame work are the five

components of Z-score model. After testing the correlation among dependent variable and all the

independent variables we found very good positive relationship. The summary of the test is given

below.

Table 12. Z-scorc Values & Correlation of Z-score with other variables.

Source: Researchers' own analysis.

Some other statistical information of Z-score:

Table 13. Z-scorc

Mean

SD 0.8911

Min -0.5569

Max 1.9840

Year x1 x2 x3 x4 x5 Z-score Z-zone

2014 -0.0478 -0.0496 0.2095 1.3835 0.595s 1.9840 Healthy/Grey Zone

2013 -0.2447 -0.1884 0. I 801 0.8263 0.s744 1.1014 Bankrupt ,/Distress

2012 -0.2510 -0.2879 0.01l1 0.5329 0.3286 -0.0224 Bankrupt /Distress

20 11 -0.4392 -0.1762 -0.0623 0.1 828 0.3157 -0.5569 Bankrupt ,/Diskess

Where, Z-Score: l.2Xl+ 1.4X2+ 3.3X3+ 0.6X4+ 0.999X5
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From the results above, we can say that the Z-score for Aman, Crown, Cemex and Shah are

excluding the most recent year over the period of study. The Z-score ranges from -0.5569 (lowest) to

1.9340 (highest) and this means, as referred to the Table I (of survivability indicator), that Aman and

Crown are consistently in danger zone. The mean Z-score (0.5697) indicates that the firm is facing

severe financial distress and this dangerous level might lead to the bankruptcy of firm. But recent

good performance of the company is presenting some good signs to do well in the future. Crown

faced the worst situation in 2011 and from then it is performing well gradually. To be more assured

about the financial performance of Aman, Crown, Cemex and Shah and the validity of using Z-score

as the solvency determinant tool we calculated the revised Z-score values for Shah. Survival

indicators in the modified form of Z-score are as follows:

z>2.gg -..Safe,,Zones; l.8l<z<2.99 -*Grey'',Zones; Z<1.81 -"Distfess"Zones(wikipedia).

Table 14. Shows the revised Z-score values.

Table 14. Z-score values under modified method.

Year xl x2 x3 x4 x5 Revised Z-score

20r4 -0.0478 -0.0496 0.2095 1.3835 0.5955 2.3849

2013 -0.2447 -0.1 884 0. I 801 0.8263 0.5744 -0.1414

2012 -0.2510 -0.2879 0.0111 0.s329 0.3286 -1.9506

20tt -0.4392 -0.t762 -0.0623 0.1 828 0.3 157 -3.68 I 8

Where, Z-Score = 6.56X1+ 3.26X2+ 6.72X3+ 1.05X4

The results obtained from the original Z-score model are confirmed by modified Z-score

model also. From the results in the Table 14 above, we can see that the Z-score for LSC ranges from

a low of -3.68181o 2.3849 (highest) and this means, as referred to the survival indicators for modified

Z-score, is in danger zone during most of the periods of study. The mean Z-score being -

0.9704confirms the same as what is predicted using original Z-score model. We can infer that the

firm is facing severe financial distress during tle time period of study.

7.1. Liquidity Ratio Analysis

Before starting the analysis let us see the ratios at glance. Following the equations of table 15

liquidity ratios of LSC for the last six years have been calculated for comparison. Table 16 is the

srunmary of all calculations. The ratios are ranked in the order of their inlluence on liquidity. Further,
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Table 15. Liquidity ratios.

Current Ratio Current Assets/ Current Liabilities

Quick Ratio (Current Assets - Inventory)i Current Liabilities

Inventory Turnover Ratio Cost ofgoods sold / Inventory

Debtors Tumover Ratio Revenue i Accounting receivables

Fixed Assets Turnover Ratio Revenue / Net fixed assets

Source: Researchers' own analysis

ultimate rank has been calculated from the average of all the five ratios for a year. Ultimate ranking

has been done on the principle that the higher the average, the more profitable is the liquidity

position and yice versa. According to this table the company is more liquid in 2013. Although ltman

was most liquid in 2013

based on the theory applied here but it was better financial position in the last two years. The

liquidity in 2013 was so good because of an abnormal rise in debtors' ratio and that happened

because of exteme low receivables. Observing the table, it can be said that the firm had lower

current assets than current liabilities. The amount ofcurrent assets is less than halfofthe total current

liabilities in most of the years. Actually in20l3, Crown has increased its current and quick ratio at

least by 85 % from any other year. An important matter to notice, all the ratios of 2013 have good

ranking in compare to the year of 2009. This is a good sign for the company. And here is the ranking

Table 16. Liquidity ratios with ranking.

Source: Researchers' own analysis

Year Current

ratio

Quick ratio Inventory

ratio

Debtors

ratio

Fixed asset

ratio

Average Rank

Ratio R

a

n

k

Ratio R

a

n

k

Ratio R

a

n

k

Ratio R

a

n

k

Ratio R

a

n

k

20t3 0.8508 I 0.5896 1 4.ts89 2 4.5709 4 0.8188 1 2.t978 2

20t2 0.4633 0.2668 2 3.8812 J 4.9404 J 0.7282 2 2.0s72 4

201,t 0.42ss J 0.23t6 J 3.5213 3.7823 6 0.4036 5 1.6729 6
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Table 17. Profitability ratios

Gross Profit Ratio Gross profit / Revenue

Operating Profit Ratio Operating income / Revenue

Net Profit Ratio Net income / Revenue

Return on Net Worth Ratio Net income / (Share capital + Retained earnings)

Return on Capital Investment Ratio (Net income - Dividend) lTotal capital

following the same 1 ethod used in case of ranking of liquidity ratios. Same method has been

followed for ranking the profitability ratios. Higher ratio represents higher profitability. So, the

company was most profitable in 2013 and lowest profitable in2frll. Actually, faced highest loss in

Table 18. Profitability Ratios with Ranking.

2012 ntbe study period. The method of ranking seems acceptable because the financial performance

calculated using Z-score model is identical to the financial performance according to profitability

ratio

7.2. T rude-off between Risk and Profitability

Trade-off between risk and profitability can be made by calculating the risk factor. The

analysis can be done through working capital policies of the company. Risk factor can be calculated

through the following formula;

Year Gross Profit

Ratio

Operating

Profit Ratio

Net Profit

Ratio

Retum on

NW Ratio

Return on

Capital

Ratio

Average R

a

n

k

Ratio R

a

n

k

Ratio R

a

n

k

Ratio R

a

n

k

Ratio R

a

n

k

Ratio R

a

n

k

2014 0.4151 I 0.3518 I 0.2247 I 0.2386 1 0.2192 I 0.2899 I

2013 0.3937 J 0.3135 4 0.1742 0.2282 J 0.1596 J 0.2s38 2

2012 0.0919 0.0339 5 -0.3587 6 -0.3510 5 .0.1 890 -0.1546 5

2011 0.1022 5 -0.1972 6 -0.2864 -0.6111 6 -0.2790 6 -0.2s43 6
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(ll+lr-ll
RK= 

-q-
Where, Rk = Risk factor, Ej : Equity + Retained Earnings,

Lj : Long term Loans, Aj = Fixed Assets, Cj : Current Assets.

Based on the above formul4 following inferences can be drawn:

Value of Rk is zero or less would mean that the firm is using the aggressive policy and

normally the profitability would be high. Value of R is I or close to I would mean that the firm is

using a conservative policy and the profitability would be low.

Table 19. Risk Vs. Profrtability of LSC (2008-13).

As the risk factor value is less than zero in all the years from 201 1 to 2014, it means the firm

is using aggressive policy. The firm opts for a lower level of working capital thereby investing in

current assets at lower proportion to total assets. When a firm adopts this policy, the profitability is

high but at higher risk of liquidity. According to the table followed most aggressive policy in 2013

and it was also most profitable in 2013. If we compare the ranking of profitability ratios and risk

facto it is sarne in four years. This clearly indicates that the risk and profit are positively correlated.

We also test the correlation of risk factor with prdfitability and liquidity. Here is the result:

It is justified theory that risk and profit are positively correlated. Here in this paper the same

concept has been proved in case of Aman, Crown, Cemex and Shah Cement Limited. But in case of

the correlation between liquidity and risk there is no such established theory found. However, for

Aman, Crown, Cemex and Shah there are also positive relation found between liquidity and risk in

the study period.

As mentioned above, this study has made an attempt to examine the general financial health

of Aman, Crown, Cemex and Shah Cement Limited through different ratio analysis. It is clear that

Year Equrty (A) Retained

eamings @)

A+B (1) Long

term loan

a)

Fixed

assets (3)

Current

assets (4)

Risk

Factor

(t+2-

3)t4

Rank

2014 11,044,543 {944,130) 10,100,413 1,882,500 13,83"t,t04 5,190,2t9 -0.3572 I

2013 9,380,747 (3,490,257) 4,890,490 1,698,641 14,61t,362 3,912,006 -2.0507 2

2012 6,451,983 (s,343,728) 1,108,255 3,999,086 1 5,108,960 3,450,421 -2.8987 4

2011 2,769,479 (3,156,087) (387,608) 4,960,752 t5,597,208 2,317,596 -4.:7567 6
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Table 20. Correlation of risk factor with liquidity & profitability.

Year Average Liquidity

Ratio

Average

Profitability Ratio

Risk Factor

2014 2.t978 0.2899 -0.3572

2013 2.0s72 0.2538 -2.0s07

20t2 1.6729 -0.1546 -2.8987

20tt 2.1635 -0.2543 -4.7567

Correlation with

' fusk Factor

0.1320 0.7530 1.0000

this company's financial performance has fluctuated during the study period. Here are some major

findings:

1. It is observed that's financial position throughout the study period is unsatisfactory. Bul the

company is fighting well in its recovery period after 2014, when it faced the worst situation.

2. Z-score value of the last two yems is the highest and m-trch better than the other years.

3. The company has become rnore profitable too in the last four years in cornpare to the others.

4. Though the liquidity analysis shows that Aman, Crown, Cemex and Shah performance are not so

good in recent years but the result is satisfactory.

5. The gross profit margin and net profit margin is surprisingly low. In one year EBIT was negative

ftat means the production cost is too higtr-

6. This study predicts that the company has the chance of being insolvent in the near future.

The finding suggests that Aman Cement must be conscious to develop their financial

position. It has to improve both its liquidity, profitability position to be solvenl. The management of

uorking capital should be strengthened, which helps to improve the financial position. The working

capital and retained eamings was negative in all the years. Board of directors of the company should

be very sincere about the contolling of cost. The cost of production is too high to create a gross

profit margin. As it is a public company, shareholders will lose interest to purchase any share of the

company if its financial position remain the same. It is high time to be more careful and take earliest

prevention steps for the company to maintain the primary objective, going concern, of any business

entlty.
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7.3. Prolitability Ratios:

Gross Profit Margin

Operating Prolit Margin

Net prolit margin

Return on asset

Name of the cement company 20tt-12 2012-13 2013-14 Mean S.D C.V

Aman l1 13.56 13.51 12.69 1.4638 2.t43

Crown 22.13 22.84 16.87 20.61 3.2612 10.635

Semex 21.98 2t.46 19.89 2t.tt 1.0881 1.184

Shah 39.03 29.18 35.08 34.43 4.9571 24.573

Name of the cement

company

2011-

t2

2012-

13

20t3-

14

Mean Industry

Mean

S.D c.v

Aman 3.92 s.27 5.32 4.84 10.72 0.7943 0.631

Crown 19.63 20.89 14.78 18.43 10.72 3.2260 10.407

Semex 18.09 16.47 15.1 8 16.58 10.72 1.4581 2.126

Shah 29.61 23.34 34,|t 29.02 10j2 5.4092 29.259

Name of the cement

company

20tt-12 2012-13 2013-14 Mean S.D C.V

Aman 1.80 2.40 2.53 2.24 0.3894 0.152

Crown 13.31 I l.l3 7.83 10.75 2.7590 7.6t2

Semex 3.87 4.67 4.78 4.44 0.4967 0.247

Shah (4.01) (23.30) (r2.7e) (r 3.36) 9.6579 93.275

Name of the cement

company

2011-

t2

2012-

13

2013-14 Mean S.D C.V

Aman 1.61 1.88 2.01 1.83 0.2040 0.042

Crown 9.00 8.27 s.00 1.42 2.t302 4.538

Semex 2.31 3.11 3.20 2.87 0.4899 0.240

Shah (1.3e) (6.74) (3.1e) (3.77) 2.7223 7.411
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Return on equity

Solvency Ratios

Debt to Asset

Name of the cement

company

20tt-t2 20t2-

l3

2013-

t4

Mean S.D C.V

Aman 2.57 2.93 3.09 2.86 0.2663 0.071

Crown 20.72 32.93 19.48 24.38 7.4333 55.2s4

Semex 11.79 15.73 |s.64 14.39 2.2492 5.059

Shah (1.3e) (6.74) (3.1e) -3.77 2.7223 7.411

Name of the cement

company

20ll-
t2

20t2-13 2013-

t4

Mean S.D C.V

Aman 0.08 0.07 0.06 0.07 0.0100 0.000

Crown 0.30 0.31 0.24 0.28 0.0379 0.001

Semex 0.35 0.36 0.34 0.35 0.0100 0.000

Shah o.74 0.76 0.74 0.75 0.0115 0.000

Times Interest Earned

Activity Ratio: Inventory Turnover

Name of the cement

company

20tt-12 20t2-

t3

2013-t4 Mean S.D C.V

Aman (0.005) 0.04 0.08 0.0383 0.0425 0.002

Crown 0.019 0.04 0.104 0.0543 0.0443 0.002

Semex (0.006) 0.047 0.080 0.0403 0.0434 0.002

Shah 0.018 (0.012) (0.03s) 0.0203 0.0266 0.001

Name of the cgment

company

20tt-t2 20t2-r3 2013-

t4

Mean S.D C.V

Aman 22.30 21.00 t6.67 19.99 2.9478 8.689

Crown 4.09 4.26 2.76 3.70 0.8214 0.675

Semex t.66 2.09 1.56 1.77 0.2816 0.079

Shah 1.52 1.16 1.74 t.47 0.2928 0.086
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Name of the cement

company

201r-12 2012-13 2013-14 Mean S.D C.V

Aman 2.03 2.32 2.45 2.27 0.2150 0.046

Crown 15.02 t5.69 10.65 t3.79 2.7370 7..491

Semex 3.70 5.01 s.60 4.77 0.9725 0.946

Shah 4.7',7 2.01 2.21 3.00 1.5390 2.369

Receivables Turnover

Accounts Payable Turnover

Fixed Asset Turnover

Total Asset Turnover

Name of the cement

company

20ll-12 2012-13 2013-14 Mean s.D' C.V

Aman 0.35 0.32 0.31 0.33 0.021 0.00tr

Crown t.t4 1.18 0.92 1.08 0.140 0,019

Semex 0.60 0.61 0.75 0.6s 0.084 0.007

Shah 2.03 2.45 2.33 2.27 0.216 0.047

Name of the cement

company

20tt-12 2012-13 2013-14 Mean S.D

Aman 0.35: 1 0.40:1 0.46:1 0.40:1 0.055 0.003

Crown 0.66: I 0.96:1 1.56: I 1.06:1 0.458 0.211

Semex 0.58:1 0.74:l 1.04:1 0.79:l 0.234 0.055

Shah 1.04:1 0.61:1 0.94:1 0.289 0.084

Name of the cement company zotl-12 2012-

13

2013-

t4

Mean S.D C.V

Aman 0.89 0.76 0,79 0.81 0.0681 0.005

Crown 0.68 0.74 0.64 0.69 0.0503 0.003

Semex 0.60 0.67 0.67 0.65 0.0404 0.002

Shah 0.35 0.29 0.25 0.30 0.0503 0.003
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Liquidit"v Ratios: Current ratio

Quick ratio

Cash Ratio

Cash flow from operating ratio

I

Name of the cement

company

20tt-12 2012-

13

2A13-

t4

Mean S.D C.V

Arnan 1.26:l I .51 :1 1.7 4:l 1.08:1 0.241 0.058

Crown 1.05:1 1.09: I 1.21:l 1.12:l 0.083 0.007

Semex 0.98:1 1.13:1 1.19:1 1.10:l 0.108 0.012

Shah 1.27:l 0.98:1 0.92:l 1.06:1 0.187 0.035

Name of the cement

company
j

20tt-12 2012-

13

2013-

14

Mean S.D C.V

Aman 1.06:1 1.31 :1 t.47:1 1.28:l 0.207 0.043

0.58:1 0.66:1 0.69:1 0.64:l 0.057 0.003

Semex 0.35: I 0.34: I 0. I 8:1 0.29:l 0.096 0.009

Shah 0.68:1 0.52:l 0.57: I 0.59:l 0.082 0.007

Name of the cement

company

20lt-t2 2012-

l3

2013-14 Mean C.V

Aman 0.03: I 0.01:l 0.02:1 0.29:l 0.42 2.03

Crown 0.02:1 0.03:1 0.03: I 0.06:1 0.01 0.45

Semex 0.01:l 0.01: I 0.01:1 0.02:1 0.01 0.63

Shah 0.01:l 0.01:1 0.01:1 0.02: I 0.01 0.63

Name of the cemert

company

20t1-12 2012-

13

2013-14 Mean S.D C.V

Aman 0.35:1 0.40:1 0.46:1 0.40:1 0.055 0.003

Crown 0.66:l 0.96:1 1.56:1 1:06: I 0.458 0,211

Semex 0.58:1 0.74:l 1.04:1 0.19 l 0.234 0.055

Shah 1.04:l 1.16:1 0.61:1 0.94:l 0.289 0.084
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Z-Test Ratio: Analysis of Z"score

Name of the cement

company

20tt-t2 2012-

l3

2013-t4 Mean S.D C.V

Aman 0.907 0.779 0.810 0.832 0.067 0.005

Crown 0.690 0.754 0.761 0.735 0.039 0.002

Semex 0.602 0.683 0.680 0.655 0.046 0.002

Shah 0.3s4 0.290 0.25t 0.298 0.052 0.003

8.0. Conclusion

The fundarnental financial health of a business firm is the main concern for the stakeholders.

On the basis of the financial soundness, they take a decision regarding their possible involvement

with a particular firm. The Altman Z score is the best measurement that can shape the decision of the

stakeholders. The current study has been conducted io assess the financial health ofthe firms under

the cement industry of Bangladesh. The study revealed that among the four firms, two (Aman and

Shah) are financially sound as they have higher Z score than the benchmark (2.99). Another firm that

is Crown is in the Wy Neathat is the firm is financially sound but the management requires special

attention to improve the financial health of the organization. Otherwise, the firm rnay face financial

distress in the long run. The other two firms are at serious risk of financial dishess. Thus, the

management should take necessary steps to reveme the situation, and the general investors should be

careful in investing in the stocks of these companies. So, the findings of the study can be usefrrl for

the managers to take financial decision, the stoc*holders to choose investment options and others to

look after their interest in the concern cement manufacturers of the country. -
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Abstract

Violations of the rights of women workers have become the most common feature of
ctlmost all ready-made garment (RMG) industries in Bangladesh. Despite legal

framework, women workers' rights are ignored in RMG sector in Bangladesh. Working

conditions in RMG sector of Bangladesh is deplorable. Although the garments industry
belongs to the formal sector, the recruitment procedure, job insecurity, irregular wage

payment, deprivation of minimum wage, promotion exposure, forced overwork, sexual

harassment, excessive working hour, maternity leave, dfficulties to form trade union,

health and safety issues are key factors.for the violation of women workers' rights in
the RMG sector. At present, garment factories virtually become death traps for the

workers in case of fire or other accidents. In most cases, the workers do not even get

proper compensation for such accidents. Lack of monitoring of the government,

corruption, construction ofdefective buildings, hazardous working conditions in rented
buildings, violation of labour laws and lack of elfective prosecution have put the RMG
sector under serious threat. This article presents a view of how women workers in the
RMG sector are projected to vulnerability. It also seeks to expose the causes of
violation of the rights of women workers and finally it concludes with
recommendations to overcome the problem.

Keywords: Ready-made garment, Women workers, Labour Act, Rights, Factory, Violation, Wage

1.0. Introduction

The Ready-Made Garment (RMG) industry of Bangladesh has emerged as a competent

garment producer in global garment business in recent times. The Garment industry is one of the

most important sources of foreign crurency. Garment sector is the largest employment sector of

women having about 5100 garment factories mostly situated in Dhaka. 10 million people are

dependent on it directly or indirectly and about 85 percent garment workers are women (Islam et al.

2014). The Constitution of Bangladesh has recognized fundamental rights of women workers at

workplaces including necessary social protection (Articles,28,29,34,38, 14, 15 and 20(1), The

Constitution of Bangladesh). Bangladesh Labour Act, 2006 (BLA) has included a large number of

labour rights for protection of women workers. At the international level, Bangladesh has ratified the
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UN Convention on the Elimination of all forms of Discrimination against Women (CEDAW), as

well as different ILO Conventionsi. The reality is ttrat, despite such legal framework, women workers

perform poorly paid jobs, face severe labour rights violations and often do not enjoy their legal

entitlements. Maternity leaveil is rarely provided, overtime is compulsory and excessively long

working days in addition to the burden of domestic responsibilities. Over the years, hazardous

working conditions have resulted in the deaths of many workers through factory fires and building

collapsesiii. Right to receive fair minimum wage is one of the human rights for all working men and

women at workplaces. In reality, majority of women workers are deprived from this right for various

reasonsi". Though Bangladesh government has declared 5300 taka at 14 November 2013 as monthly

wage for every worker in the industrial sector, but workers' demand was 8000 taka per month.

Women workers are typically employed in a narrow range of occupations, characteized by high job

insecurity, low pay, bad working conditions, low status and minimal bargaining power. These

characteristics enhance the risk of workers being subjected to sexual harassment (CPD, 2004;

Shikdar et a1.,2002). Every labour unrest in Bangladesh is the outcome of longstanding violation of

labour rights. Labour rights can be ensured if Bangladesh Government can formulate and implement

a comprehensive and effective labour law that incorporates labour rights in the RMG industry. This

study seeks to expose the continuing violation of women workers'rights in the garment industry as

well as the causes of violation. This article is analytical and descriptive in nahre. It is based on both

primary and secondary data'. Researcher visited 8 garmentsd situated in Dhaka and talked with 50

women garment workers regarding violation of their rights dwing 10105/2013 to 19/05/2013.

Experiences gathered from garment factories and interviews with garments workers have been used

randomly in this article. The researcher has found that his findings from field study agree in many

respects with other studies. He has substantiated his field study with their findings.

2.0. Constitutional Guarantees for the Protection of Women \Yorkers

Bangladesh Constitution provides that the state shall not discriminate against any citizen on

the grounds of religion, race, caste or place of birth and women shall have equal rights with men in

all spheres of the state or public life (Article 28). Bangladesh as a state is responsible for its citizens

to ensure the right to work that is the right to guaranteed employment at a reasonable wage having

regard to the quantity and qualrty ofworks, and reasonable rest, recreation and leisure (Article 15).

Bangladesh Constitution recognizes that everyone shall be paid for work on the basis of the principle

from each according to his abilities (Article 20).In addition, tle fundamental rights guaranteed in
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Chapter III of Bangladesh Constitution, especially relevant to workers' rights, prohibits all forms of
forced labour and makes it a punishable offence (Article 34) and guarantees the right to freedom of
association and to form trade unions (Article 38).

3.0. Labour Rights under Statutory Framework and lts Yiolation

BLA has various positive points relating to labour rights, but due to its various limitations,

absence ofadequate penalty in statutory law for employers and lack ofproper code ofconduct by the

garment authorities, there is scope of violation of labour rights in some axeas. These are discussed in

below:

Right to Occupational Safety and Health BLA, 2006 prescribes provisions relating to

occupational hygiene, occupational diseases, safety measures, industrial accidents, protection of

women and young persons in dangerous occupations and also covers conditions of worh working

.hours, welfare facilities, holidays, leave,etc. (Sections 11, 51, 52,53,56,57,58, 61, 62,91,92,93,

94 and, 109, BLA,2006). Most of the provisions lack in standard values and are not specific rather

general in nature. In terms of occupational safety and health issues, the status of Bangladesh is very

poor and women workers are extremely vulnerable in this regard.

3.1.1. Working Conditions

A large number of RMG factories in Bangladesh are operating within the narrow space of
the rented premises (Nur et a1.,2013). The rooms are crowded and floor-to-floor height is very low

(Shimu et a1.,1999). In every floor, there are 500-600 workers. The passage of stairs is narrow. The

length and breadth of doors and windows are too small. Environment is stufff and dirty. 90% of the

garment factories in Bangladesh have been built up without any plan. Due to faulty electric wearing

short circuit occurs and fire breaks out. Instead ofswitchboard they use cheap priced cut out, which

is very dangerous. Most of the gament factories lack fire service and equipment service. Many of the

garments factories do not have alternative staircase. Due to these mistakes, fire incidents repeatedly

take place. Many people are killed and several hundred injured in fue-related incidents in garments

factories every year (Shimu et a1.,1999; The Daily Star, 9 August 20Ol). 1466 garment workers died

so far in different incidents of building collapse, fire, and other kinds of accidents during the period

of2000 to 2013.

Though the safety regulation has improved nowadays after several incidents of fue, but it is

far from required standard (Ain O Shalish Kendro, 1999 & 2000). According to a Study, 85.43%

women workers worked in a bad environment and they said that their economic condition didn't

change much after joining in garments work (Shikdar et a1.,2002). The conditions of garments
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factory do not meet the domestic legal & safety requirements (Shikdar et a1.,2002) nor even ILO

standard. (Mondal et al.. 2000).'"'

Table 1. Statistics of Number of Death at Garments Tragedy'ii

Place oflncidence Number of

Death

Date of Incidence

Chowdhury Knitwear & Garments Factory in Narshingdi 46 25 November 2000

A Garment Factory in Kafrul, Dhaka 26 1 August 2001

Maico Sweeter in Mirpur, Dhaka 24 8 August 2001

Shan Knitting and Processing Ltd in Narayanganj 22 6 January 2005

KTS Garment Factory in Chittagong 54 23 February 2006

Garib & Garib Sweeter Factory in Gazipur 2t 25 February 2010

Ha-Meem Group Factory in Ashulia, Dhaka 26 14 December 2010

TazreenFashion Ltd in Ashulia, Dhaka 111 24 November 2012

Smart Garment Factory Ltd in Dhaka 07 26 lanuary 2013

Rana Plaza, Savar, Dhaka tt29 24 Apr1l20l3

Total number of death from25lll12000 to 2410412013 t466

3.1.2. Women's Health and Nutrition

According to BLA, employers must ensure basic standards for health and safety in the

workplace. Despite this law, health and safety violations are rife in garment factories. Women in

Bangladesh axe more disadvantaged group than men in terms of health and nutrition. In most cases,

due to closed windows, light and air is not sufficient in RMG factories. Toilets are not sufficient for

the crowd. So, toilets remain dirty very often and the environment of factory remains stinky most of

the time. trt poses health & safety hazards not only to the workers, but also to the neighboring

residential areas (Shikdar el'al.,2002). The sanitary installations are not maintained properly; soaps

and towels are often stolen (Hossain et al., 1990). Due to this workrng envkonment, the workers

complain about eye-problem, headache, illness, and general weakness (Chowdhuri et al., 1995).

Especially pregnant women face health problems since they get no support or maternity leave (only

without pay) and have to work (IBINIG, 1994). Working environment of RMG indusky does not

affect health of the male and female workers in a similar way. A survey results showed that the

incidence of illness was higher for female workers than male workers for almost all types of illness

(Fair Wear Foundation, 2006). The most frequent illness is cough, cold followed by physical
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weakness and headache. On the other hand, workers in Bangladesh garment industry are not often

provided medical facilities such as first aid box, well equipped dispensary with patient room, nursing

and staffs, albeit these health and secgrity facilities are strongly ensgred by BLA.

Sonargaon University Journal Vol. 1, No. I 31

3.1.3. Sexual Harassment

In the case of BNWLA vs Bangladeshh, High Court Division (HCD) declared, 'sexual

harassment' is a crime which includes verbal abuse, sexual overtures, showing obscene pictures and

other unwelcome physical, verbal conduct of sexual nature, insinuating coilIments, making love

proposal etc. There is no specific law in Bangladesh regarding this. Sections 5Og*,294n and 345d of

Penal Code, 1860 make harassment of women a criminal offence. These sections mention that it is a

punishable offence if any willful acts like words, geshres, assault etc. outrage or insult the 'modesty

of any women (Huda et al., 2003).;Insulting the modesty' of any women is clearly vague as the

meaning of the word 'modesty' can be interpreted in multifarious ways. Does the modesty of a

female worker get insulted if repeated sexual jokes are made in her presence by her male colleagues

or does it require actual physical assault? It is not made clear under which circumstances her modesty

is insulted and she is able to get legal recourse. When it comes to physical assault or force what kind

of physical assault is to outrage a woman is not clear. The Government of Bangladesh attempted to

bring it under the purview of law through the enactment of the Prevention of Women and Children

Repression Act (PWCRA), 2000 and also amended it in 2003. Section 10 of this Act states that,

'If any person in order to satisff his sexual urges illegally touches any part of a woman's or

child's body with any partof his body or object or outrage the modesty of any woman would

be accused of sexual oppression and the act would be pturishable with rigorous imprisonment

extending for ten but not less than three years, with additional ftne.' ilii

Again, there is vagueness due to the lack of clear definition of the word'modesty'. So, in

eflect the opportunities to legal recourse for sexual harassment as described in the definition has been

made diffrcult on top of the fact that taking legal recourse by a woman in a country like Bangladesh

is extremely difficult. Absence of specific law or ambiguities of laws regarding sexual harassment

contribute causes to sexual assaults on working women. A Survey on Health and Safety Regulations

in the Garment Industry found that sexual harassment is likely to be the most dominant source of

stress for garment workers (CPD, 2004)). Another survey conducted by the Bangladesh Institute of

Labour Studies (BILS), based on news reports in 12 national dailies, revealed that at least 5l women

working in the industrial and service sectors were raped in Dhaka in the first six months of the year
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2003 (CPD, 2004). According to a BILS report, in2006 forty-seven cases of accident occurred in the

RMG sector, in which 25 women had reportedly died and 346 were injured. 9 women workers were

reported to be victims.of rape, among them, 3 were killed after rape (Islam et a1.,2006). The current

conditions of garment work like late working hours, inadequate tansport facilities and lack of

security commuting to and from work are contributing causes to sexual assaults on working women.

Women rnay be reluctant to reveal experiences of harassment for fear of being socially stigmatized,

or, increasingly, because of the threat of retribution. The issue becomes even more fraught when the

workplace is involved. In the absence of job security, viable legal protection or an established

cultural discourse of rights, female employees are understandably wary of bringing up charges

against superiors or colleagues. Therefore, the prevalence ofsexual violence inside the workplace is

diffrcult to gauge accurately (CPD, 2004). Women who are harassed by co-workers inside the

garments factory may not take their complaints to the management because of threats of retaliation

outside the workplace. The only solution would be to leave (CPD, 2004). However, enforcement of
the law is practically non-existent in this regard.

3.2. Right to Protection from Forced Labour

Though forced laborn is strictly prohibited by the Constitution of Bangladesh, but there is

no direct provision in BLA, 2006 to prohibit forced labour. It seems that in many sections of the said

Act there are provisions for keeping the welfare standard of the workers, which indirectly indicates

that there is no forced or compulsory labour provision in the said Act. There axe some kinds of
malpractice in the garment sector which can be called bonded labour practice. As most of the

garment factories pay the worker's salary after l5th of the next month and overtime is paid at the end

of next month so it is not easy for a worker to leave her/his job due to this unpaid amount of his

salaries and overtime due (Fair Wear Foundation, 2006). BLA makes a provision of 8 working hours

a day for an adult worker. The employer is also required to rnaintain an overtime register as per the

law (Section 100, BLA, 2006). Despite the provision most of the women wolkers in the RMG

factory have to work for l0 to 13 hours a day normally, extra time is not counted as overtime.

Regular two hours overtime is compulsory, and if any one refuses to work, he or she is dismissed,

terminated, has wages deducted or receives verbal harassment, sometimes escalatirig into physical

punishment (Chowdhury et a1.,2006; Hossain et al. 1990). In order to frrlfill production quotas, many

women workers are forced to put in far more hours per day than is allowed under the law (Fair Wear

Foundation, 2006). Though pregnant women do not have to work nighl shifts and generally carry out

light work, 50% of pregnant women still have to work overtime forcefully and they suffer
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humiliating treatrnent at the hands of their employers during pregnancy (Bhuiyan et al., 2012). Some

workers said that due to overtime they become sick and had to spend money to avail medical

facilities, which causes exta pocket expenses.

3.3. Right to Equality of Opportunity and Treatment

Any discriminatory behavior on the basis of sex, color and religion is totally prohibited in

law (Article 27 and,28, The Constitution of Bangladesh; Section 345,8LA,2006). BLA contains a

provision guaranteeing equal rate of pay for men and women. But in RMG sector, women are still

paid considerably less than men. *iu There is a widespread instance of physical and verbal abuse in

garment factories at the hands of managernent, with women workers as the main target. The abuse

can take the form of obscene language and humiliation, as well as corporal punishment, beatings and

molestation.*'When a female asks for transfer on personal or family grounds then the authorities get

annoyed and say, 'These women are the source of all disturbances' (CPD, 2004). A female worker of

garment factory said:

'In our factory, 80 percent of workers are female and they will get pregnant but the managers are

not doing anything about maternity leave and bonuses. When we protested about it, our

supervisors used really bad words against us, such as: 'If you're all concentrating on fucking,

why you are working here? Go and work in a brothel' "d

Male garment workers are far more likely than female workers to hold jobs that traditionally pay

more, such as quality control and floor supervisor, and men also earn more than women who perform

the same work. According to BLA childcare facilities should be provided for children who are less

than 6 years of age. xvii 16" rooms axe to be run by experienced and well-trained women; they should

be spacious, clean, should have ample light and be ventilated; and they should be well-equipped with

necessary conveniences like beds and toys, and with axrangements for washing children's clothes.

Factory owners are also responsible for providing meals in the childcare centers during working

hours. To avoid these bindings, owners of garment factories have a tendency to appoint unmarried

women as workers (Nari et a1.,2007). Many employers of garments industry try to appoint unmarried

women with no children, and some make each woman sign an agreement not to give birth as long as

she works at the factory (Mahmud et al., 2000).

3.4. Maternity Rights of Women Workers'

BLA requires employers to grant 16 weeks paid maternity leave (eight weeks before

delivery and eight weeks after delivery) to female workers (Section 46,8LA,2006). If a working

mother dies, matemity allowance would be given to her nominee for the benefit of the child (Section
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49, BLA, 2006). In January 201 I , the Prime Minister (PIO of Bangladesh announced that maternity

leave would be extended to six months, but it remains unclear whether this will be implemented

outside the civil service (Bhuiyan et al., 2012). It is true that although garment industry of

Bangladesh is a formal sector, women workers of this sector are treated,as informal employees. They

are supposed to enjoy every benefit provided by the government. In spite ofthe declaration ofthe

PM, women in the garment sector have been systematically denied their rights to maternity leave

under Bangladesh labour law @huiyan et a1.,2012). The tragic part is that most of the employers

terminate the female worker while they conceive.

In many cases women have to negotiate individually with management for time off before

and after childbirth. Some women are granted a few weeks of paid leave, while others accept a

reduced wage or take unpaid leave. Some women workers who become pregnant leave the garment

without applyng for any official leave and then again join the garment after the birth of their

children.*dii Female workers in some cases conceal their pregnancy because the owners have a

tendency to sack pregnant workers (Mojumder et al., 2000). A recent study conducted by CARE

shows that 28Yo of female garments workers do not get maternity leaves with pay and in some

factories female workers get leave but no other legal benefits (CARE, 2012). The job posts are

sometimes filled up by new employees during their absence (Karim at a1.,2010). This is due to the

lack of knowledge among the workers about the provisions regarding maternity leaVe and benefits

(Bhuiyan et al., 2012). A survey Conducted by BILS in 2010 on ready-made garments and

construction industuies showed that factories do not provide maternity leave for four months and

most establishments give maternity leave only without pay. The survey exposed that female workers

many times do not want to bear child because of fear of losing their job as majority end up being

fued by their employers when they become pregnant, or sent on leave without pay (BILS, 2010). The

recent proposal by the Ministry of Women and Children Affairs regarding a six-month fu1ly paid

maternity leave instead of the usual four months for working women in government service has

brought about mixed feelings amongst women working in different sectors of the society (Karim et

al. 2010). The decision has also coflfused female workers working in the private sector, especially the

ones in the garments sector.

3.5. Right to Wages

Every woman worker is entitled to get wage for her work (Sections 120 and 245, BLA,

2006). The wage structure for women workers is not based on minimum daily life requirement of a

worker which affects woman as well. There is a huge gap between income and expenditure level of
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workers which forces them to live below the poverty line.il Most of the job unrest of garment

workers' is occurring in connection with the wages rate. Irregular wage, overtime and bonus

payments have long been and remain one of the most significant problems workers face in the

garment indusky including women (Hossain et al.,20tl). Garment workers live on credit, and late

payment of wages has a serious impact on their lives. Women workers of RMG sector receive their

wages in the second week after the end of the month (Fair Wear Foundation, 2006). In the garment

sector, women are engaged in low-skilled work with less income. Wage rates are not specified in

most of the garments. Though their work is tedious and labour intensive and the hours are [ong, the

range of their jobs is narrow. A study conducted by the Centre for Policy Dialogue (CPD) finds that a

female operator in an RMG factory eams 71.3%o of a male operatofs earnings, and a female helper

earns only 52.7% of a male helper's earnings (Khatun at al. 2009). It is widely suspected that the

women workers are paid either less than the govemment approved rate or payments are delayed (Ain

O Shalish Kendro, 2000). BLA contains a provision guaranteeing equal rate of payment for men and

women (Section 345; BLA, 2006). In spite of this provision, the rights of women workers have been

neglected (The Daily Prothom Alo,24 May 2006 ar,id 25 August, 2006). Wages of garment workers

continued to be the lowest in Bangladesh. The minimum wages for public sector industrial workers

was revised by the Government Wage Board in April 2006 for the minimum scale that ranged from

Taka2,950 to Taka 4,500 and a maximum scale ranging from taka 3,900 to Taka 9,000, exclusive of

other benefits (stam et at., 2006). From January 1 to June 30, 2010, there were mote than 80

incidents of labor unrest. At least 988 women workers injured in clashes with police during this

period. Workers protested non-payment of wages, the mistreatment of the'tr co-workers, the

curtailment of leaves and holidays, and the sudden closure of factories without paying workers their

due wages' (Muhammad et a1.,2013). At present, according to the declaration of the Government of

Bangladesh, the minimum wage of a worker is 5300 taka (The Daily Naya Digonto, 15 November

2013).

3.6. Right to Employment Security

BLA makes it compulsory for employers to issue appointment letters to all workers. An

appointment letter serves as a de facto contract and enables workers to prove their status as

employees who are entitled to the full range of rights. Many owrrers of garment factory do not follow

the rule. Most of the women workers do not get appointment letters from employers (Hossain, et al.,

2010). Women garments workers have no job security. At any time and without showing any reason

by employers they may be suspended, demoted from their post, transferred even sacked from the
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factory. Though there is a clause in the service rule that, the sacked employee should get at least one

month salary from the factory if he/she is sacked, but in fact, the due salary is not given sometimes

(Bhuiyan etal.,2012).

3.7. Right to Freedom of Association or Trade Union

The Constitution of Bangladesh provides the basic legal foundation for formation of

organizations by workers and employers (Article 38). BLA recognizes the right of workers to join

trade unions (Section 176, 8LA,2006). A registered trade union has a legal personality and

immunity from civil suits on some grounds.* Many of the factory level trade unions are unregistered

and are not recognized by the factory owners.*i So, the registered number of trade union in garment

sectors is few. In Bangladesh, anti-union feelings are so strong that some factory owners even resort

Table 1. Female Membership in Trade Unions (BILS, 2009).

Name of Unions
Total

Membership

Female

Membership

Percentage of

Female

Jatiya Sramik Federation 38,000 12,500 32.9

Bangladesh Trade Union Kendra 80,970 9,000 1 1.1

Bangladesh Sanjukta Sramik Federation 249,616 4,999 2.0

Bangladesh Trade Union Shangha 150,000 300 0.2

Jatiya Sramik Jote 45,000 2,000 4.4

Bangladesh Jatiyatabadi Sramik Dal 220,000 32,000 14.5

Bangladesh Mukto Sramik Federation 205,007 65,000 3r.7

Jatiya Sramik Federation, Bangladesh 20,000 1,000 5.0

Jatiya Sramik League 215,000 10,000 4.7

Bangladesh Free Trade Union Congress 106,150 22,650 21.3

Bangladesh Sramik federation 5,989 593 9.9

Bangladesh Labour Federation 102,000 19.6

Bangladesh Jatiya Sramik Federation 10,050 1,250 t2.4

Shamajtanhik Sramik Front 22,000 1,300 5.9

Jatiya Sramik Jote Bangladesh 65,000 6,500 10.0

Bangladesh Jatiya Sramik Jote 82,000 35,000 42.7

Jatiya Sramik Party 110,000 25,000 22.7

Total 17,26,782 2,49,092
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to violence, hiring 'maastans' (hooligan) to carry out attacks on trade union activists. Many women

workers are harassed by the employers for keeprng contacts with the trade unions leaders.*il Many

women do not want to risk their jobs by joining unions. Many garment workers are dismissed from

their jobs as their efforts to form trade unions.ilii A union leader at a factory in Gazipur said that

when she and others tried to set up a union in January 2014, they were brutally assaulted and scores

of workers were fired. She said she was beaten while pregnant, forced to work at night, and

eventually fired, without receiving all the wages the employer owed to her, all because she refused to

stop unionizing (Human Rights Watch, 2015). The average rate of female participation in the

selected federations is around 15 percent. This reveals that women in Bangladesh disproportionately

occupy membership of trade unions.

4.0. Causes of Violations of the Rights of Women Workers

A safe and secure working environment is the fundamental right of the workers (Universal

Declaration of Human Rights, 1948). Workers' rights are protected under the international human

rights instruments and domestic laws of Bangladesh but due to lack of the enforcement mechanisms

and unwillingness of some people these problems remain unsolved. Garment manufacturers

continuing to build garment factories without proper infrastructure and facilities cannot be justified.

Defaults in the application of safety measures, as given in the laws, have contributed to serious

accidents in all sectors. The workplace continues to be generally unsafe, because the employers

responsible for every accident have managed to avoid punitive measures. The fact is that there have

been 56 RMG factory accidents since 1990 in Bangladesh and none of the guilty has faced

punishment (The Daily Star, 15 July 2013, Editorial Page). There are some common reasons for the

tragic accidents, for which owners of this buildings are responsible, such as, congested air

circulation, poor and artificial lighting system, improper wiring and eleckical design, careless

smoking and spitting habits, naffow staircase and insufficient number of staircases, locked exit points

at ground level, overload on electricity and electrical machines etc.

Female garment workers have to face difficulties like eve teasing and other leading sexual

attitudes from their male counterpart as well as from their employers. Trade union leaders and

collective bargaining agent officials are also engaged in creating sexual disturbance towards the

female workers. As it has not been clearly defined into PWCRA, 2000 this concept ishazy to many

people (Siddiqi et al., 2003). The Penal Code has not specified what sort of activity and act will be

considered as sexual harassment or violence. There is a vague term such as 'oshlilata hani' (insulting

the modesty) in the PV/CRA of 2000 which is very difficult to define in reality.
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Low pay and tight delivery schedules encourage employers to underpay workers and to

force them to work extremely long hours. Most of the employers of garment industries are not gender

sensitized towards women workers. Employers claim that older workers perform more poorly and

make more mistakes, and that is why they favour younger women workers.*'i' Most employers of

Garments industry try to appoint unmarried women with no children, and some make each woman

sign an agreement not to give birlh as long as she works at the factory (Mahmud et a1., 2000).

Ignorance or unawareness about one's right is a hindrance to the smooth enjoyment of such rights.

Workers are illiterate and poor and therefore unconscious of their rights (Abu et al., 2005). Poverty

deprives workers of political power and voice and forces them to accept exploitative labour

conditions, and this is particularly true for the female labour employed in garment factories. As such

they could not exercise their free will in negotiating with the employer for employment. The

employer taking advantage of the poor condition of the workers dictates their own terms and

conditions with regard to wages, hours of work, Ieave, etc.

Present labour law is not adequate to address the present needs of women workers.

Punishment for labour rights violation is not spelled out under BLA. In some cases, the law is simply

silent and in other cases, the penalty is insufficient or meager. The Ministry of Labour and

Employment has primary responsibility for monitoring enforcement of the Labour Law. However,

resources allocated to the Ministry are woefully inadequate for monitoring the conditions of a large

number of garments across the country. In addition to the marked absence of domestic enforcement

of law, there is also no intemational mechanism that can be used to hold foreign companies operating

in Bangladesh to account for conditions in their supply chains. Without effective enforcement of the

Labour Law, women workers continue to face dire conditions (Sarkar et a1., 2005).

Trade unions have to face many challenges in protecting women rights.*'" Trade unions do

not perform their duty due to political or other connectivity with the employer. Labour unions in

Bangladesh could not develop independently because of their overwhelming dependency on the

political parties. Women are reluctant to unionize because factory owners threaten them. There is no

acceptance of the right to organize at the RMG factory level and owners fear trade union. As a result,

labour unrest is common in the RMG sector. Formation of a trade union is often.thwarled by severe

repression, dismissal, artest, assault by hooligans hired by employers, which are in violation of the

workers' rights. The fear of losing their job often prevents workers to participate in such activities

and female workers are particularly vulnerable.
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The Deparlment of Inspection for Factories and Establishments is responsible for the

enforcement of the labour laws in Bangladesh. The department's main function is to cany out factory

inspections to ensure that labour laws are not being violated. Due to infrastructural limitations,

insufficient human resources, lack of space at the headquarters, lack of skills of inspectors, lack of

logistic support, lack of inspection regulations, the Deparlment of Inspection for Factories and

Establishments does not currently cany out its function effectively. The Department's ability to

monitor the labour laws is severely constrained by the extremely small nurnber of inspectors in

relation to the number of factories. When the Department was established in 1910, 63 factory

inspector posts were created. Although the numbers of factories in 1983 were just 50, now there are

over 3,500 factories, but the number of inspector posts remains the same.

There is also the issue of comrption. Although the situation has improved somewhat

recently, government inspectors have a reputation for accepting 'under the table' payments in

exchange for turning a blind eye to labour law abuses. According to BLA, garment authorities have

to submit essential documents to the chief inspector to get registration or renewals to establish or

expand factories.**"i There are allegations that extra money is taken at the office over the registration

and renewal fees (Transparency International Bangladesh, 2013). According to law, factory visits are

must for providing factory registration, but in many cases, they are issued without field visit

(Transparency International Bangladesh, 2013). A factory owner explained how to bypass a safety

inspection:

'When inspectors come to a field visit it is more expensive and it takes more time to get a

schedule, but we need the certificates quickly, so we go to their office. It is cheaper and the

inspectors are saved the trouble of coming 1ra...' xxtii

Though it is the duty of industrial police to maintain law and order and to ensure security in

the RMG sector, but there are allegations that the owners with the help of local political power or by

providing money use the police to suppress workers' movement in factories (Transparency

International Bangladesh, 2013). RMG factories established without following Building Code cannot

fulfill the conditions of fire safety license. Inspectors provide fire license to these buildings with

monetary settlement (Transparency International Bangladesh, 2013).

The number of Labour Courl is not adequate as compared to the volume of cases. There are

only 7 Labour Courts in Bangladesh. Out of 7 Courts, 3 are in Dhaka, 2 in Chittagong, one each

respectively in Rajshahi and Khulna. Therefore, it is not possible to maintain many labour related

i
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laws with a few numbers of courts. The financial inability prevents the workers from filing cases and

the frequent shifting of the date of the hearing makes aggrieved workers very frustrated.

NGOs provide vital services to the garment workers, but NGOs are limited in terms of
coverage. Although the work of NGOs is generally positively recognized by all, their lack of
accountability is an issue.

5.0. Suggestions

Since RMG is one of the biggest induskies in Bangladesh, the government and the owners

of garments factories should be more concerned about industrial safety related rules and regulations.

Inspection, reporting and compliance of existing national and international laws and standards must

be enforced properly to rninimize further ihcidents due to lack of occupational safety provisions. The

following recommendations in different sectors may be considered as steps towards building healthy

labour relations and ensuring women workers'rights:

i. A separate ministry should be created to design, implement, coordinate and supervise long

terms plans in the RMG sector simultaneously with a departrnent under the ministry to

inspect factories and implement compliance. It should increase the number of labor

inspectors and random inspections and develop incentives for inspectors and employers. In

addition, it should enforce punishment for noncompliance of labor laws. Resources should

also be devoted to modifying existing laws and formulating new laws where necessary.

Until it can be done, there should be a temporary one stop cell under the industries

secretary.

ii. Workers should be provided with appointment letters detailing the conditions of
employnent.

iii. Sexual harassment clause of PWCRA should be modified with a clear definition and its

enforcement procedure.

iv. Human resource management (HRM;o'iii can be established for protecting labour rights and

enswing labow standards in Bangladesh's garment factories..

v. Govemment should set up a high-level investigative committee to conduct inquiries into

accidents at garment factories involving worker fatalities or multiple serious injuries. Such a

committee should conduct a thorough investigation into the causes of each such incident and

issue a public report of its investigation. This committee must ensure that every garment

factory inspectorate is equipped with the necessary resources to conduct regular inspections
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fcr adherence to workplace safety and labour legislation, including Bangladesh's National

Building Code andBLA.

vi. Managers, supervisors and workers should be properly trained in fire and safety procedures

and take responsibility for ensuring the safe exit of the building during or following an

incident. Exit routes must be sufficient for the number of workers employed in the factory

and must remain unblocked at all times. Factory gates should be kept unlocked whenever

workers are in the building.

vii. Government should declare a handsome salary structure for garment workers which will

increase job satisfaction and improved productivity'

viii. While extending the maternify leave provisions of public servants to 6 months (24 weeks)

the government has ipored the private sector where most inegularities are prevalent (The

Daily Star, 19 December 2010). It should be universal for employed women in all sectors.

ix. Government, trade unions and business bodies should undertake comprehensive awaxeness

campaigns about workers' rights and legal requirements. NGOs, media and civil society

members may be included in awareness campaigrrs on workers' rights. Research should be

done in this field to collect specific data and statistics, which will invite attention of the

political leaders, social workers, social reformers, and development workers to come

forward to solve the problems in favour of garment women workers.

x. The number of Labour Court should be increased as compared to the volumes of cases.

6.0. Conclusion

In fact, the garment women workers are being an integral part of the workforce are left as

neglected and deprived in the society. Their rights are ignored and violated at the mere will of the

employers, trade union leaders and also by their counterpart. They have to work till morning to night,

do excessive work, tolerate the reproaches, but get low wage in return. As a victim of the

circumstances, they are compelled to do these works. They are not considered as human being but as

a machine. They are being deprived of all opportunities and are being exploited at every moment.

They are being torhred and their rights are violated in an alarming rate. Now it is the time to think

about them. The authority should take steps to know about the real situation and their problems and

mapping out a future course ofaction for them. Mentality of the employers and trade union leaders

should be changed. Women's participaJion should be ensured and enlarged in trade unions as well as

employer's associations. Existing BLA should be modified and implemented as well. It is clear that

the safety problems facing the Bangladesh garment industry are both serious and widespread. Unless

i

1
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immediate and coordinated action takes place more of the 3 million Bangladeshi women employed to

make our clothes will continue to needlessly risk their lives. The suggestions which have been given

in this study, if properly implemented, it can be hoped that the violation of rights against the women

workers will be reduced.

i Bangladesh has ratified ILO Convention on Hours of Work (lndustry) Convention, 1919, Night Wcrk (Women) Convention,

1919, Night Work of Young Persons (Industry) Convention, 1919, Weekly Rest (industry) Convention, 1921, Workmen's

Compensation (Occupational Diseases) Convention, 1 925, Equality of Treatment (Accident Compensation) Convention, 1 925,

lnspection of Emigrants Convention, 1926, Forced Labour Convention, 1930, Underground Work (Women) Convention,

1935, Minimum Age (lndustry) Convention (Revised), 1937, Final Articles Revision Convention, 1946, Labour lnspection

Convention, 1947, Freedom of Association and Protection of the Right to Organise Convention, 1948, Night Work (Women)

Convention (Revised), 1948, Night Work of Young Persons (Industry) Convention (Revised), 1948, Right to Organise and

Collective Bargaining Convention, 1949, Equal Remuneration Convention, 1951, Abolition of Forced Labour Convention,

1957, Discrimination (Employment and Occupation) Convention, 1958, Equality ofTreatment (Social Security) Convention,

1962, Tripartite Consultation (Intemational Labour Standards) Convention, 1976, Worst Forms ofChild Labour Convention,

1999 etc. Thus, it rs very much presumed that the country has a good position in case of intemational commitments, but still

the country has many weaknesses in its domestic laws.

ii Maternity leave refers to the period of time that a new mother takes off lrom work following the birth of her baby.

iiiThe Spectrum Factory building collapse of April 2005 killed 64 people, injured over 70 and left hundreds jobless. In

February 2006, a ftre destroyed the four-story KTS Textile lndustries in Bangladesh's port city of Chittagong again killing

scores of mostly young and female workers. Lastly Rana Plaza collapse of 24 April 2013 killed I 129 people; most of them

were women workers.

i"Some of the reasons: weakness of relevant laws, lack of seriousness from the part of the govemment on implementation and

monitoring ofrelevant laws at workplace level, negative attitude ofthe employers to abide the laws, weak role oftrade union

to deal the issue.

' Primary sources of this article include laws, ordinances, rules, govemment policies, intemational instruments etc. The

secondary sources include official documents of govemment, NGO's research reports, books, thesis, judicial decisions,

intemet homepages, joumals, newspapers etc.

ni Hotapara Gaments Ltd. - Uttara, SNS FASHION - Kotwali, General Garments Ltd. - Ramna, Majumder Group - Kotwali,

Knight Garments Pr,t. Ltd. - Sutrapur, Shawn Apparels Ltd. - Mirpur, Ali Garments Ltd. - Kotwali, Aftab Garments Ltd. -

Kotwali.

'iilnvestigation Unit, Ain O Salish Kendro, Dhaka; The Daily Star,9 August 2001;Documentation Unit, BGMEA Research

Cell, Dhaka, Bangladesh; Odhikar (2013). Situation of Read).made Garment Factory Workers, Odhikar, in Human Rights

Monitoring Report, Dhaka, May 1-31,2013

u'ii ILO also observed that minrmum wages are not guaranteed in many units, in alqrost all factories working hours far exceed 8

hours a day and 48 hours a week, night work beyond Spm is rampant, weekly holiday is irregular. They had'most impofiant'

findings that the work is without contract and therefore no security and none of the benefits or legal provisions apply to

workers. Provision for occupational safety and health is inadequate.
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i*BangladeshNational Women Lawyers Assocration (BNWLA) Versus Govemment of Bangladesh, Writ Petition No. 5916 of

2008, High Court Division, Special Original Jurisdiction, 2009

*Section 509: Whoever intending to outrage the modesty of a woman, utters any word, makes any sound or gesture or exhibits

any object, intending that such word or sound shall be heard or that such gesture or object shall be seen by such woman, or

intrudes upon the privacy of such woman, shall be punished with simple imprisonment for a term which may extend to one

year or with fine, or with both.

*iSection 294 punishes anyone who, to the annoyance of others does any obscene act or sings, recites or utters obscene songs

in a public place, with three months imprisonment or fine with both.

*iiSection 354punishes anyone who use assault or urges criminal force to women with an intend to outrage her modesty.

*iiiSection l0 (i), The Prevention of Women and Children Repression Act, 2000

*i"'Ignoring the Law: Labour rights violations in the garment industry in Bangladesh', available at http://www.waronwant.org,

last accessed on 22 December 2014

^ Ibid
*i 'RMG workers denied rights still: HRW', Human Rights Watch, available at newsbangladesh.com, last accessed on 25

April 2015

*"iiSection 348, Bangladesh Labour Act, 2006

*'iii 'Maternity Benefits under the Bangladesh Labour Law 2006: An Analysis with Focus on the RMG lndustry', available at

http://faisalhrguy.wordpress.com, accessed on 2 October 201 3

-" rbid

"iNo suit or legal proceedings shall be maintainable in any civil court against trade union or Collective Bargaining Agent or

any officer or member thereofin respect ofany action done in contemplation or furtherance ofan industrial dispute to which

the trade union is a parfy on grounds -
a) that such acts induces some other person to break a contract ofemplol,rnent

b) that it is an interlerence with the trade, business or employment ofsome other person or

c) that it restricts the right of some other person to dispose of his capital or of his labour as he wills. See for more details

The Right to Form Trade Union? Not in RMG ', available at www.dhakatribune.net, last accessed on 2 October 2013

*i Ibid
**iiGarments "Made in Bangladesh". The Social Reality Behind The Label. Report produced by Samuel Grumiau for the

ICFTU (International Confederation ofFree Trade Unions (undated, most likely 2000)
**iii'The Right to Form Trade Union? Not in RMG ', Op.cit
*^iu 'Women Workers in the Bangladeshi Garment Sector', available at http://webcache.googleusercontent.corn/, last accessed

on 2 October 20 13

**"Such as: a) Competence ofthe trade unions leaders is highly questionable; b) Legitimacy ofthe trade union and role ofthe

women workers are yet to be established; c) Accountability ofthe trade union leader is not established; d) Lack ofrespect for

women workers rights and privileges in the trade unions; e) Trade union may only consider rights of the workers in general

and do not take cognizance of omen workers rights.

*"iBangladesh Labour (Amendment) Act, 2013

xxvii 'Rana Plaza one year on: what has changed?' available at http://www.transparency.org , last accessed ot 9 May 2014
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*'iii HRM can create a congenial work environment in the RMG factories that enhances job satisfaction, through training, job

security, introducing flexible working times, encouraging new technology and introducing rewards, benefits and other fringe

payments.
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* Due to complexity of electrical power system network, the assurance of uninterrupte.d

supply of electricity and quaiity power has become the main challenge for the

distribution ,ystrm.'The Jtuituation- of system voltage, frequency as well as real and

reaclive power ho*pe"ihe system 
'ioUiti4' 

which jeop'ardizes uninterrupted supply of

electricity ro the coisumers. itility distribuiion networl<s, sensitivifv industrial loads and

critical ,o**",,iol operations suffer from various types of outages and service

interruptions which cai cost signifiiant financial losses. The voltage sag and swell are.

the most important pown, quolity problems which are seen in industrial and commetcial

installations. fo, ikproriig po*L, quality ar the distribution netvvork, various FACTS

(texible .lC tronr*i.irion sisiem) deiices iit 
" 

O-Sf,qfCOM (dynamic static synchronous

compensator),DVR(dynamicvoltagerestorer)'SVC(staticVARcompensator)and
others are used. The b-srATCoM (distribution static compensator) is now replacing

other FACTS devices in the distribution system for its better performance than others'

The D-STATCOM has the capability of instantaneous system voltage improvement in.

case of voltage sag and /ticker wirhin the distribution system. The design of the control

system is the main ,rpir, of the D-STATCOM. In this paper, a 6 pulse D-STATCOM

model is designed ani simuiated by using PSCAD/EMTDC for improving of distribution

system stabillty by *,ii,tigotio, of vo'ltage iips. The PI controller is used for controlling the

voltage and reactivte pZ*rr 7i* to a"nd fiom the DC capacitor of the D-STATCOM' The

pLL (phase locked liop) is used for controlling the gate triggering pulses of IGBT based

vsc (voltage ,ourr""convertei) of the o-srl,rcov by using PWM (pulse width

modulation)

Keywords: Voltage dip; Power quality; FACTS; D-STATCOM; PSCAD/EMTDC'

1.0. Introduction

The power quality is the main concem of the modern power system network' In order to

supply quality power to the consumers, it is required to keep the system voltage and frequency within

the permissible limit. Even minor lapses in quality power causes instability and intemrption in the

system which leads to large financial losses in industries and manufacturing units (Zhang et al''

2006). One of the most common power quality problems of today is voltage dips' A voltage dip is

caused by a fault in the utility system, a fault within the customer's facility or a large increase of the
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load current, like starting a motor or energizing a transformer (Dugan et al,2006). The voltage dip is
the reduction of voltage caused by short circuits, overloads, and starting of large motors and inducing

direct lightning stokes within short time (Dugan et al., 2006). The voltage dip mainly causes

problems in adjustable-speed drives, process control equipment and other devices at consumer

premises. According to the IEEE standard 1159, the voltage dip is a reduction in the rms value in the

range of 0.1 and 0.9 per unit for the rated voltage and its duration from 0.5 cycles to I minute (Dugan

et al., 20A6, Padiyar et al., 2007). The voltage swell is much less cornmon than voltage dips and its

effect in power system is usually not severe. The most common fault in power system is the single

line-to-ground. During a single line-to-ground fault, the voltages on the un-faulted phases incrgasg 
..

due to the zero-sequence impedance (Zhang et a1.,2006).In an ungrounde(l system, the voltage on
the un-faulted phase can be as high as l73Yo of the rated system voltage (Munoz et al., 21l07).In case

of single line to ground fault, high current causes voltage drop in the network impedance (Zhang et

al., 2006, Dugan et al., 2006).

Utilities often focus on disturbances from end-user equipment as the main power quality
problems. If the economic losses due to voltage dips are significant, mitigation actions can be

profitable for the customer and even in some cases for the utility (Singh et al., 2@g). Since there is

no standard solution which will work for every site, each mitigation action must be careflrlly planned

and evaluated' There are different ways to mitigate voltage dips, swell a&d interruptions in
tansmission and dishibution systems. Various FACTS (flexible AC transmission system) devices

which use power electronics components can be utilized power quallty improvement (Dinavahi et al.,
2004). Among these, D-STATCOM (distribution static compensator) and DVR (dynamic voltage
restorer) are most effective devices, both of them based on the VSC (voltage source converter)
principle (singh et al., 2008, Dinavahi et a1.,2004). A voltage-source convefier is a power electronic
device, which can generate a sinusoidal voltage with any required magnitude, frequency and phase

angle. Voltage source converters are widely used in adjustabte-speed drives, but can also be used to
mitigate voltage dips. The converter comprises of solid state electronic devices and DC voltage
source generally capacitor, The VSC is not only used for voltage dip mitigation, but also for other
power quality issues like flicker and harmonics (Dinavahi et a1.,2004)-

1.1. D-STATCOM and DvR in Distribution System

The component of an electrical power system connecting all the consumers in an area to the
bulk power sources is called a distribution system (Mitra et al., 2008). The electricity distribution
system is the final stage in the delivery of electricity to end users. A distribution system network
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generally, caries electricity from the transmission system and delivers it to consumers. Typically, the

network would include medium voltage power lines, substations and pole-mounted transformers,

low-voltage distribution wiring, meters and protection equipment (Singh et aL,2006). The diagram

of a simple distribution network is shown in Fig. 1. The variation in system load causes voltage dip

and voltage flicker in the dishibution system which also changes system frequency and power (Mita

et al., 2008). These create unbalance in the overall distibution system which hampers the

unintemrpted supply of electricity to the consumer premises. The feeding of green electricity to the

national grid also hampers the power quality and system reliability due to intermittent nature of

renewable energy sources (Singh et al., 2008). The reactive power compensation is the most effective

way for restoring system stability. The static var compensator and capacitor bank are two commonly

used techniques for ensuring power quality in distribution system. The D-STATCOM and DVR are

now replacing the conventional FACTS compensator due to their better performance in system

stability (Han et al., 2008).

La16t lonsrrner LrnrVoltege

Hnkr*

B{rlnfu&n

$uhaaron

LmrVrllage

Conxtmer

ltrek
Transmiesion

CIeneritor $uhrtatiun
Low Vrltsge

Subetelon

Fig. 1. Distribution Network.

1.2. D.STATCOM

The D-STATCOM is a three phase and shunt connected power electronics based reactive

power compensation equipment, which generates and absorbs the reactive power according to the

system's requirement in order to maintain control of specific parameters of the electric power system

(Dinavahi et a1.,2004\.In its most basic form, the D-STATCOM configuration consists of a VSC, a

dc energy storage device, a coupling transformer connected in shunt with the ac system and

associated control circuits. The Fig. 2 shows the basic configuration of D-STATCOM. The VSC

Lina
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converts the dc voltage across the storage device into a set ofthree-phase ac output voltageS. These

voltagss, are in phase and coupled with the ac system through the reactance of the'coupling

transformer. Suitable adjustrnent of the phase and magnitude of the D-STATCOM output voltages

allows effective contol of active and reactive power exchanges between the D-STATCOM and the

ac system (Han et al., 2008)

Dtufibufar Sgi$vc l.ctlil

Tm&mr

D3TITCOTT usc

SCEncrgr*mmg*

Fig. 2. Basic Configuration of D-STATCOM.

The main firnction of the D-STATCOM is to regulate tfue bus voltage by absorbing or

generating reactive power to the network. This reactive power trirnsfer is done through the leakage

reactance of the coupling tairsformer by using secondary voltage in phase with the primary voltage

(Singh et a1.,2006). The D-STATCOM acts like a capacitor generating reactive power to the bus. In

steady state, the bus voltage always leads the inverter voltage by a small angle in order to supply a

small active power. The D-STATCOM basically consists of a coupling transformer with a leakage

reactance, a VSC with tbree phase GTO/IGBT and a DC capacitor (Padiyar et a1.,2007). The AC

voltage difference across the leakage reactance power exchange between the D-STATCOM and the

"IfiL f
)+

trIs 
r' fftrII,}f

1rft
\)1

+

Fig.3. Equivalent Circuit of D-STATCOM.
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power system, such that the ac voltages at the bus bar can be regulated to improve the voltage profile

of the power system, which is primary duty of the D-STATCOM (Hossain et a1.,2007).

The D-STATCOM not only mitigates voltage dips but also improves system power factor and

voltage regulation. Other power qualrty issues like voltage flicker and harmonics can also be

eliminated by using D-STATCOM (Munoz et a1.,2007).The equivalent circuit of D-STATCOM is

shown in Fig. 3. From the figure above, the active and reactive power can be calculated by following

equationi (Singh et al., 2008, Hosssain et al., 2007):

r={$},i"* (11

o = H)- (rErr,rJ,* * rz)

1.3. DVR

The DVR is a FACTS controller that is commonly used voltage sag mitigation at the point

of connection of the distibution system (Padiyar eta1.,2007). The main concept of the DVR consists

of an injection fransformer, harmonic filter, VSC and an emergency storage and control system. In

case of DVR, tle coupling transformer is connected in series with the ac system (Han et al., 2008).

The Fig. 4 shows the basic configuration of the DVR. The VSC generates a three phase AC output

voltage which is confiollable in phase and magnitude. These voltages are injeeted into the ac

dishibution system in order to maintain the load voltage at the desired voltage reference. The main

function of the DVR is to mitigate the voltage sag but it can be used for harmonics and reactive

power compensation (Bhattacharya et al., 2008).

Dirtrlbullon Sur Non-resitirr* Lotd

Scdtivt l.oad

Corryling Trarr&ncr

D?R vsc

ECFl:qgr$toryc

Fig. 4. Basic Configuration of the DVR.
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ZLin
--+ Ir,ot

h,a

Fig.5. Equivalent circuit of DVR.

The Thevenin's equivalent circuit of the DVR is shown in the Fig. 5 with system impedance

Ztrdepends on the fault level of the load bus. When the system voltage (Vtn) drops, the DVR injects a

series voltage Vpvn through the injection transformer so that the desired load voltage magnitude Vr-

can be maintained. The series injected voltage of the DVR can be written as (Dugam et al., 2006,

Shukta eta1.,2006),

tswr = IL + gsthl&+ [*{ {3}

5'us : tr6re *lr {4}

2.0. D-STATCOM and Power Quality

The change in system voltage, frequency and power factor occur due to chpnge in load in

distribution system. The change in system voltage also causes change in real and reactive power

factor of the overall distribution network which hampers the operation of load at the consumer

premises. The voltage dips is one of the most cornmon problem of variation of system load in

distribution system (Bhattacharya et al., 2008). Many electrical machines can easily ride through

short term voltage dips (which can be a single or three phase dip, single phase being the most

common) (Hossain et al., 2007\. The consequence is a widespread failure of many types of

equipment with shortened lifetime of machines. Moreover, the long-term voltage dips may trip or

shutdown generators in power station (Haque et al., 2001). According to the National Elechic

Machines Association (NEMA) MGl-1993 standard, the voltage imbalance for induction machines

should be kept less than 1% (Munoz et a1.,2007). However due to voltage variation in the electrical

network may cause 3Yo unbalance for induction machiries (Bhattacharya et al., 2008).

Harmonics in the power network are caused by the presence of non-linear loads which can

produce significant 3'd, 5n, 76, and 1lm harmonics (Mitra et a1., 2008; Haque et al., 2001). Harmonics

have a number of deleterious effects on the power system are capacitors on the network draw

d,
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excessive curents that can lead to damage, system resonance may occur which can result in over-

voltages and disrupt distribution and transmission equipment, excessive losses occur in transformers,

commutation failure of converters and low system power factor (Singh et a1.,2006). The variation of

system load causes change in power factor which results in variation of system voltage at the

consumer end (Han et al., 2008). The poor power factor means very poor utilization of the power

network infrastucture (Shukla et al., 2006). However, by using suitable FACTS devices for reactive

power compensation can control the variation of system voltage within the permissible limit (Haque

et al., 2001). This will also eliminate the effect of harmonics due to rapid switching of connected

load and generators (Dugam etal,,2006, Singh et a1.,2O06).

Utility and customer-side disturbances result in terminal voltage fluctuations, fansients, and

waveform distortions on the electric grid. Power electronic controllers for distribution systems,

namely custom power devices, are able to enhance the reliability and qualrty of power that is

delivered to customers (Zhang et al., 2006). During the fransient conditions the D-STATCOM

provides leading or lagging reactive power to activq system stability, power factor correction, load

balancing and harmonic compensation of a particular load (Padiyar et al. 2007; Munaz et a1.,2007).

The D-STATCOM has emerged as a promising device to provide not only for voltage dip mitigation

but also for power quality solutions such as voltage stabilization, flicker suppression, power factor

correction and harmonic conhol (Singh et a1., 2008). The D-STATCOM has additional capability to

sustain reactive current at low voltage, reduce end use and can be developed as a voltage and

frequency support by replacing capacitors with bafteries as energy storage (Dinavahi et a1.,2004).

3.0. D-STATCOM Model and Simulation Results

A simple 6 pulse D-STATCOM model is createdbyusing PSCAD/EMTDC which is shown

in the Fig. 6. The model comprises of a capacitor as dc source and a 6-pulse thyristor based bi

directional converter which is connected to a dishibution bus of 415 V having an ac source of

generating voltage of 415 V and a load of 88 MVA. The bus is grounded through a reactance where

short circuit fault is considered to be occurred. The PLL (phase locked loop) and compaxator are used

for generation of figgering pulses by synchronizing hiangular waveform with system ac voltage.

The PI controller based confol loop is used for contolling system v-oltage erroi by means of angle

and phase matching. The voltage control loop is shown in Eig. 7. The pulse width modulation

technique is used for generating gate pulses of thyristors by comparing triangular wayeform with

system ac voltage. The Fig. 8 shows the pulse width modulation technique for generation of gate

pulses (Lara et a1.,2002). The overall simulationcan be divided into following operating conditions:
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1$'ilii ictrJ

i 1 l.rr.{

f,'ig.6.6 Pulse D-STATCOM Model.

i. In the simulation period 30G{00. ms, the load is increased and thereby the system

voltage drops by almost 20% wilh respect to the reference value. At 600 ms, the load

voltage is very close to the reference value, i.e., I pu.

ii. In'the simulationperiod 900-1200 ms when the D-STATCOM is connebted with the

system then the load rms voltage increases 20% wtthrespect to the reference voltage.

iii. A three phase to ground fault occurs at the bus end in between 300 - 600 ms which

causes change in

F'ig. 7. Voitage Contol Loop.

a
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voltage, active and reactive power of the overall distribution system. The graph I shows the rms

voltage, phase angle and voltage error of the load. Whereas the graph 2 shows dc voltage, active and

reactive powers ofthe bus after occurrence ofthree phases to ground fault at the bus end. It can be

observed from the waveforms of Fig. 9 and 10 that the D-STATCOM restores the system parameters

like system voltage, active and reactive power after increment of load and clearance of three phase to

ground fault. The sudden voltage dip and flicker can be restored by D-STATCOM.

lHatttl\ltt

Fig. 8. Voltage Control Loop.
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Fig. 9. Pulse Width Modulation (PWM) Control.

Fig. 10. Rms and reference voltage and angle order of load.
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F'ig. 11. DC Voltage, Active and Reactive Power of System Bus'

4.0. Conclusion

The systern stability is the prime factor for providing qualrty power to consumers. The

FACTS devices like the D-STATCOM restore the system stability by retaining the system

parameters to its rated value during the variation of load in the distribution network. It can be

inferred from the simulated results that there is less deviation of system parameters from the rated

values due to have D-STATCOM. The D-STATCOM retains the system voltage stability by

preventing the voltage dip and swell as well as flickering by managing real and reactive power of the

simulatedmodel of power system.
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Abstract

This paper is an endeavor to investigate the linkage between corporate social

nnrpiriititity (CSR) and profitability. ih, ,rt"rrrher has considered CSR as an

independent ,oris6ile and Riturn on Asset (ROA), Return on Equ.ity (ROE) and Earning

PerShare(EPS)asdependentvariables.Firstly,theresearcherhaspresentedthe
CSR activitie, of ai/frlr""t selected banks fromyear 2007.to 2010. secondly, asimple

regression analysis is performed to investigite fhi relationship between dependent and

independent variabtLs. The study foind that there ls a significant negative

relationship betyveen csR an(t RoA. The study also found that there is no relationship

among ROE, EPS and CSR'

Keywords: corporate Social Responsibility, Return on Asset, Return on Equity, Earning Per Share

1.1. Introduction

The held of corporate social responsibility has grown exponentially in the last decade' More

than half of the Fortune 1000 companies issue corporate social responsibility (CSR) reports

(Tsoutsoura et al., 2004). A large number of companies are engaged in a serious effort to define

and integrate CSR into all aspects of their businesses' An increasing number of shareholders'

analysts, regulators, activists, labor unions, employees, community organizations, and news media

are asking companies to be accountable for an ever-changing set of CSR issues' There is increasing

demand for transparency and growing expectations that corporations measure' report' and

continuously improve their social, environmental, and economic performances' The definition of

corporate social responsibility is still debatable. According to Business for Social Responsibility

(BSR), corporate social responsibility is defined as "achieving commercial success in ways that

honor ethical values and respect people, communities, and the natural environment'" McWilliams et

al. (2001) describe CSR as "actions that appear to further some social good, beyond the interest of

the firm and that which is required by law." A point worth noticing is that CSR is more than just

following the law (McWilliams et al., 2001). Altematively, according to Frooman (1997)' the
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definition of what would exemplify CSR is the following: "An action by a firm, which the firm

chooses to take, that substantially affects an identifiable social stakeholder's welfare." A socially

responsible corporation should take a step forward and adopt policies and business practices that

go beyond the minimum legal requirements and contribute to the welfare of its key stakeholders'

CSR is viewed, then, as a comprehensive set of policies, practices, and programs that are

integrated into business operations, supply chains, and decision-making processes throughout the

company and usually include issues related to business ethics, community investment, environmental

concems, governance, human rights, the marketplace as well as the workplace. Each company

differs in how it implements corporate social responsibility, if at all. The differences depend on

such factors as the specific company's size, the particular industry involved, the firm's business

culture, stakeholder's demand, and how historically progressive the companies are engaging in

CSR. Some companies focus on a single area, which is regarded as the most important for them

or where they have the highest impact or vulnerability-human rights, for example, or the

environment-while others aim to integtate CSR in all aspects of their operations. For successful

implementation, it is crucial that the CSR activities are part of the corporation's values and

strategic planning, and that both management and employees are committed to them. Furthermore, it

is important that the CSR strategy is aligned with the company's specific corporate objectives and

corecompetencies.

1.2. Objectives of the Study

The main objective of the study is to analyze the CSR activities and its impact on financial

performance of the selected banks operating in Bangladesh. The specific objectives are listedbelow:

. To identify the CSR activities performed by the selected comrnercialbanks.

o To investigate the relationship between CSR and profitability of the selected commercial banks.

1.3. Methodology

1.3.1. Sample Selection

Total 47 banks are currently operating in Bangladesh. The researcher selected only

privately commercial banks for this study purpose. Public commercial banks, foreign banks and

investment banks were not taken into consideration due to their difference in operation and direct

government regulation. Out of 29 commercial banks 8 banks were selected for the study which

represents 2759% of the total population. The reason behind such selection was only these 8

banks have been investing on CSR for last 4 years continuously according to Bangladesh Bank

Report on CSR on July,201l. The selected banks were Eastern Bank Limited (EBL), Bank Asia
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Limited (BAL), Dutch Bangla Bank Limited (DBBL), Pubali Bank Limited (PuBL), Trust Bank

Limited (TBL), NCC Bank Limited (NCCBL), South East Bank Limited (SEBL) and Brac Bank

Limited(BBl).

1.3.2. Secondary Data

The researchers were collected data from Bangladesh Bank Report July 2011 on CSR

performance. The ROA, ROE and EPS were collected from the annual report of the selected banks

from 2007 to 2010.

1.3.3. Hypothesis

Null Hypothesis (Hr): There is no relationship between CSR andprofitability.

Alternative Hypothesis (Ho): There is a significant relationship between CSR andprofitability.

l.3.4.Data Analysis

Statistical Package for the Social Sciences (version 16.0) was used for data analysis.

Moreover, simple regression model and Pearson's correlation matrix were mainly used to examine

the impact of CSR invesfnents. In brder to test null hypothesis, t-test was also usgd in the study.

1.4. Modeling Approach

To measure the CS& this research had used the CSR index calculated from the CSR

disclosures provided by the annual report of firms which the criteria are classified by Global

Reporting Initiative (GRI). This index is calculated by summing up all scores for all items of

CSR by giving 1 (one) point if disclose and 0 (zero) if not disclose for each firm and then

divide the summation by the number of items expected form j th firm. CSRDI calculation formula

was as follow: (Haniffa et a1.,2005; Wondabio,2007).

csRDrj: xxii
in which: nj

CSRDIj : Corporate Social Responsibility Disclosure Index company j
jn : total items for company j, n < 7

Xij : dummy variable; 1: if item i was disclosed; 0: if item i was not disclosed. Thus,

0<csRDIjsl
This research defines financial performance as accounting definition. Therefore, the financial

performance indicated by ROE, EPS and ROA. To measure the firm financial performance based on

the accounting definition, this research uses ROE, EPS and ROA iormula, as follows:

ROE:
NEAT

Equity

i

i

I
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ROA:

EPS:

NEAT

Assets NEAT

Number of Outstanding Shares

Where NEAT is net eamings after tax, asset is total asset, and equity is net equity of the firm

stated in annual report.

1.5. Literature Review

Theoretical studies linking CSR and financial performance are few both nationally and

internationally. Siegel et al. (2007) provide an excellent review, and here we highlight some of

their observations. In the seminal pieces (Baron, 2007, McWilliams e t a l. ,2001), CSR was

linked to profit-maximization by modeling firms, products to contain social atkibutes competing

for socially responsible customers. In otherwords, firms are responding to a demand for CSR. Other

studies highlight the.role of asymmekic information. In particular, in exercising CSR, firms can

sigrral to consgmers that in being good perhaps even reliable and honest, they will produce better

products. Thus, CSR is a form ofproduct diflerentiation, a form ofadvertising to establish or sustain

brand loyalty (Siegel eta1.,2007). The reason the relative authors choose to further study the

brand-sigrraling role of CSR is to understand its actual mechanism. We stongly feel that prior

studies, in assuming that consumers believe good frrms can make better products, are failing to

put all the pieces of the puzzle together. In particular, why should consumers asqume good frms

can make better products? In fact, this assumption is likely flawed because of two reasons. First, it

may be more reasonable to assume that consumers believe efficient firms will produce better

products, and that consumers should place the burden of social work on flrms specialized for that

purpose. Second, it may be unreasonable to assume that firms possess human characters such as

goodness. The general signaling role of CSR was also studied by Goyal (2006)' That study

however is considerably different from the relative authors as it did not consider the brand-value

of firms. Rather, Goyal (2006) investigated the signaling role of CSR when firms considering

FDI are interested infavorable terms. Our study is similar to Goyal (2006) in'that we also use

the well-established signaling theory (Spence, 1974; Riley, 2001; Vega-Redondo, 2003; Gibbons,

1992) to perform our analysis. Barnea et al. (2005) depict that in recent years-' frms have greatly

increased the amount of resources allocated to activities classified as Corporate Social

Responsibility (CSR). This increase in CSR expenditure may be consistent with firm value

maximization if it is solely a response to changes in stakeholders,, preferences. We find that insider's

ownership and leverage are negatively related to the social rating of firms, while institutional

a_'

.I
I

:
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ownership is uncorrelated with it. These results support our hypothesis that affiliated

shareholders induce firms to over- invest in CSR when they don?t bear much of the cost associated

withit.

Leonardo et al. (2007) found CSR is increasingly a core component of corporate

stuategy in the global economy. In recent years its importance has become even greater, primarily

because of the financial scandals, investors,, losses, and reputational damage to listed companies.

The paper highlights two main findings: a significant upward hend in absolute value.abnormal

returns, irrespective of the type of event (for example, addition or deletion from the index), and a

significant negative effect on abnormal returns after exit announcements from the Domini index. The

latter effect persists even after controlling for concurring financial distess shochs and stock -*t"t
seasonality.

Mackey et al. (2007) addressed the debate about whether firms should engage in socially

responsible behavior by proposing a theoretical model in which the supply of and demand for

socially responsible investment opportunities determine whether these activities will improve,

reduce, or have no impact on a ftrm's market value. The theory shows that managers in publicly

taded firms miglrt fund socially responsible activities that do not maximize the present value of their

firm's future cash flows yet still maximize the market value of the firm. Using a sample of non-

financial Bruzilian companies from 2005 to 2007, they analyze whether Corporate Social

Responsibility (cSR) has an impact on firm value. Using company's Tobin's Q as a proxy for

their market value, the paper furds that firms that compose the Bovespa Corporate Sustainability

Index (ISE) are taded at a premium compared to the other publicly haded firms. They also

indicate that the positive impact of these policies is independent of the econometric method and

period analyzed. The results confirm that the benefits of corporate social responsibility policies

surpass the possible costs implied by the adoption sf such policies, leading corporate social

responsibilify to exert a positive impact on firm value. Prior empirical research has: reported

mixed results. McWilliams e t a l. (2000) provide an excellent reyiew and we report their main

observation. One stream has used event-study methods to assess the short-run impact of CSR

(clinebell et al., 1994;Jotmetal.,l996; Posnikoff 1997; Teoh etal.,1999; worrell etal.,l99l;
Wright et al ., 1997). Another stream highlighted the long-term effects of CSR (Aupperle et

al., 1985; McGuire et al., 1988). Mcwilliams et al. (1997, 2000) have indicated how

methodological issues can affect the findings and may be used to resolve some of the differences.

The research studies reviewed so far have mostly'highlighted on linkage of CSR witl profit
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maximizaticn, establishing brand loyalty to the organization, benefits of CSR, short term and long

term impact of CSR. Therefore, it is clear that no in-depth study was conducted specially on the

relationship between CSR investment and value of the firm as well as impact of CSR investment on

value of the firm. Here, we find the gap on CSR, the most vital issue for the enterprises.

Especially the service industries like banking. The present study is an attempt to mitigate such

gaps on the literature of CSR, as far as possible.

1.6. Major areas of cSR Performed by the commercial Banks in Bangladesh

. Engaged in clean water management.

o Engaged in afforestation.

o Beautifications of cities.

o Waste management.

o Natural calamities management.

o Facilitator in stab.

o Assistances for mentally or physically handicapped.

o Education ofrootless children.

o Accommodation for the slum dwellers.

o Women's rights and anti-dowry practices.

o Rehabilitation oforphar/rootlesschildren.

o Engaged in treating acid victims.

o Engaged in treating fatal diseases like cancer, cataract and leprosy'

o Providing free medical treatment to poor patients.

r Birth control products with a view to solving the population problem and to conduct camps

for voluntary sterilization.

o Grants to Public Universities.

o Technical and vocational education for meritorious poor.

o Training on computer or information technology and in establishing infrastructure.

o Technical and vocational training to unskilled or semiskilled labor for export of human

resources.

o Sports and provision oftraining at national level.

o Sanitation programs.

1.7. Analysis and Findings

SonargaonUniversityJournal Tol. l, No. l 65



Corporate Social Responsibility and its impact on Corporate Profitability: Some evidences

from selected private commercial banks in Bangladesh

I
.l

1

I

,"

:
I

1
i

-'l
1

Table 1. Descriptive Statistics.

Variables Minimum Maximum Mean Std. Deviation

ROA 79 3.01 r.8672 .s2285

ROE t2.06 32.25 24.2231 5.61081

EPS 4.33 237.37 45.1008 41.08387

CSR 0.140 0.86 0.457t 0.17883

From the above table, it was found that minimum ROA is 0.79 and maximum is 3.01 whereas mean

is 1.8672. The average ROA is very poor for the selected banks. The minimum ROE is 12.06 and

maximum is32.25,but average is24.2231that indicate average ROE is high. The maximumCSR

score is 0.86 and minimum is 0.14 that indicates every company discloses at least one axea of CSR

activities. The average CSR is 0.4571that articulate CSR activities of selected banks are below the

aYeta*e' 
Table 2. correlationMatrices.

**Correlation is significant at the 0.01 level (2tailed)

*Correlation is sigrrificant at the 0.05 level (2-tailed).

The summary of correlation between independent and dependent variables are reported in

Table 2. Table 2 presents t}te correlation of CSR score and independent variables that have

been denoted by ROA, ROE, and EPS. Refening to the tablb, it was found that thc correlation

between CSR score and ROA is -0.342 that means there is a 34.20% negative relationship

between these two variables. Looking at the companies ROE and its correlation with CSR sqore is -

0.038 which means actually there is 3.80% negative relationship between ROE and CSR score. The

Particulars ROA ROE EPS CSR

ROA Pearson Correlation

Sie. (2-tailed)

1 0.569**

0.000

-0.316

0.061

-0.342*

0.041

ROE Pearson Correlation

Sie. (2-tailed)

0.569**

0.000

I 0.168

0328

-0.038

0.824

EPS Pearson Correlation

Sie. (2-tailed)

-0.316

0.061

0.168

0.328

1 0.328

0.05

CSR PearsonCorrelation -.342* -0.038 0.328 I

Sig. (2-tailed) .041 0.824 0.051
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correlation between CSR score and EPS is 0.328 that means there is a 32.80o/o positive

relationship between these two variables.

1.8. Inferences from the Hypotheses

1.8.1. The Relationship Between CSR and Return on Asset.

Model Summary

Model R R2 Adjusted R2 Std. Error of the

Estimate

I 0.342 0.117 .091 0.49850

Model summary shows how well the model is fitted with the variables. In the above table, R is 0.342

and R2 is 0.1l7 that means only ll.7\Yo dependent variable is explained bythe independent variable.

I
The adjusted R- is 0.091.

Coefficients

From the above table, it is found that the standardized coefficient is. -0.342 that means there is a

34.20 % negative relationship between CSR and Return on Asset. The t-value is -2.122 and p-

value is 0.041 which is lower than o:0.05. So, null hypothesis is rejected. It means there is

significant negative relationship between ROA and CSR but the relation is weak because some

other factors may affect the CSR activities.

1.8.2. The relationship between CSR and Return on Equity.

Model Summary

Model R R2 Adjusted R2 Std. Enor of the

Estimate

I 0.038 0.001 -0.28 5.68854

In the above table, R is 0.038 and is 0.001 that means only 0.01% dependent variable is explained

by the independent variable. The adjusted R2 is -.028. The adjusted R2 negative means dependent

variable is not explained by independent variable.

Variable Unstandardized Coeffi cients Standardized

Coefficients

l-value Sig.

B Std. Error Beta

CSR -0.142 .067 ") 1.',) 041
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Variable Unstandardized Coefficients Standardized

Coefficients

l-value Sig.

B Std. Error Beta

CSR -0.r71 0.763 -0.038 -0.224 0.824

Coefficients

From the above table, it is found that the standardized coefficient is. -0.038 that means there is a

3.80 % negative relationship between CSR and Return on Equity. The r-value is -0.224 and p-

value is 0.824 which is higher than a:0.05. So, null hypothesis is accepted. It means there is no

significant relationship between ROE and CSR.

1.8.3. The relationship between CSR and Earning Per Share @PS)

Model Summary

Model R R Square Adjusted R

Square

Std. Error of

the Estimate

1 0.328 0.108 0.081 39.37895

From the model summary report, it is fbund that value of R is 0.328 and n2 is O.tOg that means

only 10.80% dependent variable is explained by the independent variable. The adjustea R2 is O.OAt.

Coefficients

Variable Unstandardized

Coefficients

Standardized

Coefficients.

l-value Sig.

B Std. Error Beta

CSR 10.685 5.279 0.328 2.024 .051

From the above table, it is found that the standardized coefficient is 0.328 that rneans there is a

32.80 % positive relationship between CSR and EPS. The t-value is 2.024 and pvalue is 0.051

which is higher than o:{.05. So, null hypothesis is accepted. It means there is no relationship

between EPS and CSR.

1.9. Concluding Remarks

Since the business institutions are the member of the society and they are making profit

from the society by giving products and rendering services. So, they have to perform some social
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activities. This paper explores to investigate the relationship between CSR activities and

profitability. The researcher conducted the research considering CSR as a qualitative factor. If the

company disclose any sector of CSR activities has been scored them 1 if not 0. The researcher has

considered CSR as an independent variable and ROA, ROE and EPS as dependent variables.

Firstly, the researcher has presented the CSR activities of different selected banks from year

2007 to 2010. Secondly, a simple regression analysis is performed to investigate the relationship

betweendependentandindependentvariables. Theresult ofregression analysis shows that there is

a significant negative relationship between CSR and ROA. And there is no relationship among

EPS, ROE and CSR.

Further research can be done by considering the CSR investment as a quantitative factor.

Percentage of CSR investment as an independent variable and ROA, ROE, Sales, and company size

as dependent variables.
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Abstract

It requires no reference all over the world to claim that where there is a duQ, there is a
right. But sometimes, exceptions are found unexpectedly. Though lhe concept of
Intellectual Property Low ts not very ancient in nature, but it covers a great part of
righ* of meritorious people over intangible assets. It has been observed by the

researchers that some sorts of IP are yet overlooked by the lawmakers while making a

focused area ofIP. It has beenfound through analysis that the question ofrecognition
of re/lection of personal thoughts of a university teacher in a classroom is not iruelevant
in Bangladesh perspective. And a mentionable number ofunexpected events have been

experienced like copying and pubtishing papers which could easily be calle:d plagiarism
if were done from a written research. The level of interference is so frustrating that
some teachers even have been victimized physically and socially. Such humiliating
harassment is expanded even up to police arrest. It has been found inconsistent that
there are available examples ofnon-recognition ofpersonal thought as IP, but abusing
interpretations are available as to sufferings. This seems a threat to education system of
Bangladesh as professtonal immunity is hampered in a mentionable manner in this
process which is easily exercisable in other professions. This research bonafidely
attempts to unveil some hidden issues and recommend a relevant solution.

Keywords: Academic Freedom, Academicians, University, Professional Immunity

1.0. Introduction

Though the need of time creates the urge of professionalism all over the world and the

universities are not also exceptional, even then, it is apprehended that the facilities which other

professionals enjoy, are not so frequent in the University teachers of Bangladesh. In the private

universities, the concept of academic freedom for betterment of professionalism seems a myth. Even

in the public universities, there are mentionable number of cases where academic freedom has been

challenged in a frustrating manner. The authors think that "teaching" is the only profession which

supervises all other professions all over the world. But, sorry to say, the question of diglity, the
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question of security, the question of professionality all are ignored in Bangladesh. While a judge

gives his/her judicial decision, is being provided professional immunity, as judicial decisions can

never be wrong, though can be changed over review-revision-appeal-second appeal etc. While a

doctor makes an operation and cannot save the patient even after having proper caution, the law itself

provides him/her professional immunity as it is necessary for professional safeguards. Such

immunities are provided also for the lawyers, tailors, engineers, contractors, police, defence forces,

executive organs ofgovernment etc. But, the teachers, who are the nurses ofall such professions, are

not being provided such immunify. Such ill treatment of a parent profession risks enough to create

more disable professions in future, if only once the teachers decide to do so. This is the right time to

stop ignoring and start taking care of academic freedom in Bangladesh.

1.1. Statement of Problem/ Sorts of Interferrence the Academicians Usuallv Face

i. Sacking, suspension from job

ii. Making official pressure

iii. Social harrassment

iv. State responsibility: Police arrest, remand, custodial torhtre

v. Life threat, killing, extradition, driving away from country

2.0. Methodology

2.1. Research Approach

Though the proposed study is primarily qualitative in nature, both qualitative and

quantitative approaches have been used for validity and reliability. In order to find out an adaptable

legal solution as means of accelerating strategies comparative study has been held.

2.1.1. Sources of Data

Necessary data has been collected from both primary and secondary sources. The secondary

data has been collected from relevant books, journal articles, research reports, official publications,

thesis, dissertations etc. and primary data has been collected fromjudges, advocates, litigant peoples,

members of law commissions, secretary of Law and Justice division of Ministry of Law and

Parliamentary Affairs, relevant laws for disposal of civil cases and reports, monthly and yearly

statements of the Supreme Court, Law Commission, Law Ministry and District Judge Courts.

2.1.2. Research Questions

In what perspective the current practice of professionality of University teachers of

Bangladesh is obj ectionable?

Is academic freedom totally absent, or partially challenged?
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Is the law itself, or practices liable for the negative situafion?

What sortof amendments are necessary?

Is legislative amendment sufficient to remove the problem from society?

2.2. Definition of Academic f,'reedom

Academic freedom is that freedom of members of the academic community, assembled in

colleges and universities, which underlies the effective performance of their functions of teaching,

leaming, practice of arts and research. The right to academic freedom is recognized in order to enable

faculty members and students to carry on their roles. (Academic Freedom in e-dictionary)

Academic freedom is the belief that the freedom of inquiry by faculty members is essential

to the mission of the academy and that scholars should have freedom to teach or communicate ideas

or fact including those that are inconvenient to external political groups or to authorities without

being targeted for repression job less or imprisonment.

In the opinion of Mr. Justice Douglas, "when suspicion fills the air and holds scholars in line

for fear of their jobs, there can be no exercise of the free intellect." In Sweezy vs New Hampshire

(Sweezy Vs New Hampshire case, 354. U.S. 234 1957, accessed on l2ll2l20l5), the decision

reached by four concurring Justices turned in the end on a denial ofdue process through failure to

show that the questions asked of a visiting lecturer at the University of New Hampshire about his

lectures and party affiliations, during an official investigation, came within the authorized scope of

the inquiry. The opinion of these four Justices, by Chief Justice Warreq expressed special concern

over academic freedom. "The essentiality of freedom in the community of American universities is

almost self-evident," he wrote: "No one should underestimate the vital role in a democracy that is

played by those who guide and train our youth. To impose any strait jacket upon the intellectual

leaders in our colleges and universities would imperil the future of our Nation. No field of'education

is so thoroughly comprehended by man that new discoveries cannot yet be made. Particularly is that

true in the social sciences, where few, ifany, principles are accepted as absolutes. Scholarship cannot

flourish in an atmosphere of suspicion and distrust. Teachers and students must always remain free to

inquire, to study and to evaluate, to gain new maturity and understanding; otherwise our civilization

will stagnate and die. Here, "We believe that there unquestionably was an invasion ofpetitioner's

liberties in the areas of academic freedom and political expression-areas in which government should

be extremely reticent to tead." The same view was elaborated in a concurring opinion by Justices

Frankfurter and Harlan, basing the decision on the freedom issue. As a result in the later Barenblatt

case (Barenblat V. United States case, 360 U.S. 109 1959), the majority of the Court stated in an
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opinion by Mr. Justice Harlan that, broadly viewed, inquiries cannot be made into the teaching that is

pursued in any of our educational instifutions. When academic teaching-freedom and its corollary

learning freedom, so essential to the well-being of the Nation, are claimed, this Court will always be

on the alert against intrusion by Congress into this constitutionally protected domain. In the eyes of

the Court majority in this case, however, the coercive effect of investigations into communist

associations and activities ofstudents and teachers is outweighed by the public interest in discovering

such conduct, where there is reason to suspect it. A broad scale disclosure of all otganaational

affiliations cannot, however, be required of teachers in public institutions.

2.3. Development of Aeademic Freedom

European universities began during the Middle Ages as self-constituted communities of

scholars, whether teachers or learners. The institutions they founded came under the sponsorship of

the medieval church and to some degree under its authority; and the faculties, of course, were

composed largely of clerics. Before the eighteenth century the Roman church and in some areas its

protestant successors exerted sporadic controls against which the universities or members of their

faculties found it necessary at times to contend. Scholars outside of the universities, including early

scientists, engaged in the same struggles, however, and the total story is one of the efforts of the

human intellect to escape from bondage, rather than simply of university faculties and students to be

free of external control. Within the universities, a considerable censorship by dominant groups,

giving rise to internal controversies, prevailed for a long time. The boundaries to learning maintained

by this censorship receded on the whole, even though vestiges remained for long. At Oxford and

Cambridge religious tests and reskictions for students were not removed until the latter half of the

nineteenth century. In the eighteenth and nineteenth centuries, the political state became the

sponsoring authority for most universities throughout the world-although some under religious

auspices remained and in the United States particularly independent private colleges and universities

have continued to exist alongside the public ones. Instances of actual or attempted political

interference with public institutions have continued to arise in various countries down to the present

time.' In the United States, political control by state governments remains a danger which assumes

reality under demagogic governors from time to time,"' despite the generally good-record of the

states in relation to the colleges and universities they maintain. In Europe dictatorships of several

varieties have supplied object-lessons ofthe extent to which political control can regiment and distort

intellectual endeavor even while stimulating the development of learning along selected lines.' In

some other countries, political influence may play a significant although immeasurable role in the
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appointment of staffmembers. There is a genuine interaction between academic freedom and healthy

political democracy, causing each to strengthen the other. It would be too much to say, however, that

the former is wholly dependent upon the latter; for given enlightenment on the part of an autocratic

government, academic freedom in a genuine sense may coexist with it, as it did in nineteenth century

Germany.' It was, indeed, in nineteenth century Germany that the modern conception of academic

freedom came to be formulated. The idea of the university as a place where scholars are to pursue

kuth, as well as to formulate and transmit it to students, who at the same time learn to pursue truth

for themselves, came to be dominant there. Especially in an age of science, knowledge grows as

individuals ferret it out; and the free interplay of ideas is the means of puriffing it. Intellectual

discipline over the members of the university community is excluded, lest it distort their search.

Attracted by this conception and its results, distinguished young scholars from abroad, especially

from the United States, went to the German universities in nurnbers. There they were imbued with

the conception, an enlargement of which has since been dominant in this country. Professor Friedrich

Paulsen of the University of Berlin formulated systematically in 1902, in his book on The Germaa

Universities and University Study, the conception of academic freedom which had arisen in his

country during the preceding decades. "It is no longer, as formerly," he wrote," the function of the

university teacher to hand down a body of truth established by authorities, but to search after

scientific knowledge by investigation, and to teach his hearers to do the same. ...For the academic

teacher and his hearers there can be no prescribed and no proscribed thoughts. There is only one rule

for instruction: to justiSr the tuth of one's teaching by reason and the facts. Paulsen, however,

introduced a qualification. The professor ofphilosophy must be absolutely free; but the professor of

theology "must assume a positive relation to religion and the chrnch in general," and the professor of

political and social science in a state institution must do so toward "the poople and the state." The

professor "who can find absolutely no reason in the state and in law, who, as a theoretical anarchist,

denies the necessity of a state and legal order ... may try to prove his theory by means of as many

good arguments as he can, but he has no call to teach the political sciences at a state institution." The

state, for example, is not bound to tolerate adherence to the "principles of the social-democracy" on

the part of professors of political science, To permit such theories to be taught would indicate that

"the authorities regarded the lectures ofprofessors as harmless and insignificant. So long as the state

takes the universities seriously, such a form ofpolitical science as has been described will be

impossible in its institutions of learning."'. Paulsen also expressed the view that political partisanship

on the part of a faculty member is a disqualification, notwithstanding the fact that professors may be
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"men of noble discontent" who sow "the thoughts for future acts." The things which universities "are

called upon to cultivate tanscend the boundaries of countries and nations. The German universities

dwell in their own world, outside of politics, and their highest achievements are in science." Hence

the professors, "the representatives ofscience, should not engage in politics, but should reflect upon

the state and the law." Academic freedorn, in other words, is internal to institutions of higher

education, and does not apply to external activities of academic personnel. The conception of

academic freedom which is dominant in American colleges and universities and in other counhies

today has discarded the limitations that remained in nineteenth century Germany. It accepts, rather,

another statement of Paulsen's that"a people," who establish and maintain a university, canflot as

such have an interest in the preservation of false conceptions. Its ability to live depends in no small

measure upon its doing that which is necessary from a proper knowledge of actual conditions. And

hence the people and the state ...can have no desire to place obstacles in the way ofan honest search

for truth in the field of politics and social science, either by forbidding or favoring certain views. It

follows that a society will be shengthened by permitting honest condemnation as well as defense of

the state in institutions of higher learning, whether publicly or privately maintained. As to

participation by professors in politics, specialization and attention to duty will ordinarily keep the

faculty member from an active role; but he cannot be barred from testing his views or gathering data

in action, or from urging his conclusions in the world of affairs, whether relevant'to his academic

subject or not, by joining organizations or by other means. In addition to ufirll freedom" in research

and publication and "freedom in the classroom in discussing his subject," the faculty member in any

field of study, speaking or writing as a citizen, "should be free from institutional censorship or

discipline. @obert P. Ludlum, Academic Freedom and Tenure: A History: The Antioch Review, Vol.

10, No.l)

2.4. Academic Freedom in United State

The conception of academic freedom which is dominant in colleges and universities in the

United States today rests mainly on three foundations:

a. The philosophy of intellectual freedom, which originated in Greece, arose again in Europe,

especially under the impact of the Renaissance, and came to maturity in the Age of Reason;

b. The idea of autonomy for communities of scholars, which arose in the universities of

Europe.

c. The freedoms guaranteed by the Bill of Rights of the federal constitution as elaborated by

the courts. Here institutional integrity and individual self-direction both stand in need of
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protection-not from hostile action but from temptation.' Notwithstanding the increasingly

broad reach of academic freedom and the current emphasis on the essentiality of autonomy

for academic institutions, the freedom of individual faculty members against control of

thought or utterance from either within or without the employing institutions remains the

core of the matter. If this freedom exists and reasonably adequate academic administration

and methods of faculty selection prevail, intellectual interchange and pursuit of knowledge

are secured. A substantial degree ofinstitutional autonomy is both a usual prerequisite and a

normal consequence ofsuch a state ofaffairs. Student freedom will follow unless, indeed,

individual faculty mernbers or departrnental, are permitted to tyrannize over particular

students, as occasionally happens. Hence the main concern over developing and maintaining

academic freedom in this country has focused upon encouragement and protection of the

freedom of the faculty member. Institutional autonomy, constitutional freedoms, and the

basic ideology of intellectual freedom have been invoked mainly to this end. Academic

freedom is generally taken as the notion of academic freedom defined by the "1940

Statement of Principles on Academic Freedom and tenure ", jointly authored by the

American Association of University Professors and the Association of American College.

These principles state that, "Teachers are entitled to freedom in the classroom in discussing

their subject.'t

The statement also permits institutions to impose "limitation of academic freedom because of
religious or other aims," so on as they are "clearly stated in writing at the time of the appointment."

The principles have only the character of private pronouncement, not that of binding law.

2.5. Academic Expression in UK

Academics at the universities of Oxford and Cambridge enjoy far more freedom to

participate in - and citicize - their governance than academics at most other UK institutions.

It is a model of self-governance that some such as Terence Karran, who studies issues of

academic freedom, would like to see adopted more widely. Given that Harvard University has a

similar model, perhaps it is actually part of the fabric of what makes a world-beating institution, he

contends.

As established by their own 1923 Act of Parliament, the universities' supreme governing

bodies are their Congregation (Oxford) and Regent House (Cambridge). Each consists of all of their

4,000 or so permanent academic staff. And each act almost like a miniparliament, giving scholars

both the capacity to speak truth to power and to democratically stop their administrations dead in
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their tracks if they don't like what they are doing. Of course, the bodies are not involved in the day-

to-day adminishation - mostly their approvals are just a rubber-stamp process. But if they desire,

academics can speak their minds and flex their muscles.

Imagine standing up in public to yow deputy vice-chancellor as a matter of routine and

without an ounce of fear and saying the following, as Andrew Aitchinson, a young computer officer

in the department of pure mathematics and mathematical statistics at the University of Cambridge,

did in Novernber last year. His comments were part of a four-hour debate on proposed changes to

weaken disciplinary, dismissal and grievance procedures (so-called Statute U) and which

Cambridge's adminishation and its Regent House are currently locked in battle over.

"Mr Deputy Vice-Chancellor," he began, after stating his name and his department. "I can't

tell you what I really feel about the report, since I am unwilling to use what Westrninster calls

'unparliamentarily language'. @ut) I believe that this proposal, if enacted, will make the university a

less good employer, put an unproductive division between academic and academic-related staff, and

dilute our academic freedom, so I wanted to be able to stand here and tell you how to make the

proposal work better for the interests of the university. I struggled for ages; in the end the best

improvement came to me: drop the proposal and stick with what we already have."

Terry Hoad is vice-president of the University and College Union and an Oxford academic.

"Ultimately we do have this power, which is very precious to us. We are not the worst off (when it
comes to academic freedom in UK institutions), but we are not immune from the creeping threat

either."

2.6. Academic Freedom in France

Professors at public French universities and researchers in public research laboratories are

expected, as are all civil servants, to behave in a neutral flranner and to not favor any particular

political or religious point of view during the course of their duties. However, the academic freedom

of university professors is firndarnental principle recognized by the laws of the Republic, as defined

by the Constitutional Council; furthermore, statute law declares about higher education that

"researchers and teachers are fully independent and enjoy full freedom of speech in the course of

their research and teaching activities, provided they respect, following universif! traditions and the

dispositions of this code, principles of tolerance and objectivity'l. The nomination and promotion of
professors is largely done through a process of peer review rather than through normal administative

procedures.
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2.7.|n Germany

The German Constitution (German: Grundgesetz) specifically grants academic freedom:

"Art and science, research and teaching are free. Freedom ofteaching does not absolve from loyalty

to the constitution" (Art. 5,para.3). In a tradition reaching back to the 19th century, jurisdiction has

understood this right as one to teach (Lehrfreiheit ), study ( Lern&eiheit ), and conduct research (

Freiheit der Wissenschaft ) freely, although the last concept has sometimes been taken as a cover

term for the first two. Lehrfreiheit ernbraces the right of professors to determine the content of their

lectures and to publish the results oftheir research without prior approval. Since professors through

their Habilitation receive the right to teach (Latin : venia docendi ) in a particular academic field,

academic freedom is deemed to cover at least the entirety of this field. Lernfreiheit means a student's

right to determine an individual course of study. Finally, Freiheit der Wissenschaft permits academic

self-governance and grants the university control ofits internal affairs. Through the introduction of

disciplinary curricula, Lernfreiheit has become a rather empty concept.

2.8. In Philippines

The 1987 Philippine Constitution states that, "Academic Freedom shall be enjoyed in all

institutions of higher learning." Philippine jurisprudence and courts of law, including the Philippine

Supreme Court tend to reflexively defer to the institutional autonomy of higher institutions of

learning in determining academic decisions with respect to the outcomes of individrial cases filed in

the courts regarding the abuse of Academic Freedom by professors, despite the individual merits or

demerits of any cases. A closely watched case was the controversial case of University of the

Philippines at Diliman Sociology Professor Sarah Raymundo who was not granted tentre due to an

appeal by the minority dissenting vote within the faculty of the Sociology Deparhnent. This decision

was sustained upon appeal by the dissenting faculty and Professor Raymurido to the University of the

Philippines at Diliman Chancellor Sergio S. Cao; and though the case was elevated to University of
the Philippines System President Emerlinda R. Roman, Roman denied the appeal which was elevated

by Professor Raymundo to the University's Board of Regents for decision and the BOR granted her

request for tenure. A major bone of contention among the supporters of Professor Raymundo was not

to question the institutional Academic Freedom of the Department in not granting her tenure, but in

asking for fansparency in how the Academic Freedom of the department was exercised, in keeping

with haditions within the University of the Philippines in providing a basis that may be subject to

peer review, for Academic decisions made under the mantle of Academic Freedom.
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2.9.|n South Africa

Section 16 of the 1996 Constitution of South Africa offers specific protection to academic freedom.

However,

there have been a large number of scandals around the restriction of academic freedom at a number

of universities with particular concern being expressed at the situation at the University of KwaZulu-

Natal.

2.10. Sources of Academic Freedom

As there is no specific law regarding academic freedom and it is not included within the

arena of intellectual property law, we may mention some indirect sources of academic freedom such

as:

2.10.1. Constitutional Law

Though academic freedom is not directly mentioned in the Constitution of Peoples Republic

of Bangladesh, article 39 protects freedom of expression as fundamental right subject to any

reasonable restrictions imposed by law in the interests ofthe security ofthe state, friendly relation

with foreign states, public order, decency or morality, or in relation to contempt of court, defamation

or incitement to an offence. According to article 44 allLd 102 this right is enforceable by the court.

Article 17 mentioned right to free and compulsory education as fundamental Principle of state policy.

For the purpose of establishing universal system of education academic freedom rs sine qua non.

(The Constitution of the People's Republic of Bangladesh)

2.10.2. Human Rights

Academic freedom can be asserted as a human right in two ways. One is to defend it as a

human right to free expression; the other is to defend it as a human right to education. Freedom of

opinion and expression are protected as human right by article 19 ofthe International Covenant on

Civil and Political Rights, atreaty ratified by most of the countries, including Bangladesh. The right

to education is guaranteed by article 13 of the International Covenant on Economic, Social and

Cultural Rights which Bangladesh has ratified (Intemational Covenant on Civil and Political Rights,

1966).

2.10.3. Contractual Rights

Internal sources of contractual obligations may include institutional rules and regulations,

letters of appointment, faculty handbooks, and, where applicable, collective bargaining agreements.

Academic freedom rights are often explicitly incorporated into faculty handbooks, which are

sometimes held to be legally binding confacts.
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2.10.4. Academic Custom and Usage

Academic freedom is also protected as part of "academic custom" or "academic cofltmon

law.

2.10.5. Judicial Decision

Article 111 of the constitution of Bangladesh declares that the judgment of higher courts

shall be binding on the lower courts. In this way, judicial decision may be a source of academic

freedom. (The Constitution of the People's Republic of Bangladesh)

2.10.6. Specific Cases

While some controversies of academic freedom are reflected in proposed laws that would

affect large numbers of students through entire regions, rlany cases involve individual academicians

that express unpopular opinions or share politically unfavorable information. These individual cases

may receive widespread attention and periodically test the limits of, and support for, academic

freedom.

The Bassett Affair at Duke University in North Carolina in the early 20th century was an

important event in the history of academic freedom (Exhibits).

In October 1903, Professor John Spencer Bassett publicly praised Booker T. Washington

and &ew attention to the racism and white supremacist behavior of the Democratic Party, to the

disgust of powerful white Southerners. Many media reports castigated Bassefi, and many major

newspapers published opinion pieces attacking him and demanding his termination. On December 1,

1903, the entire faculty of the college threatened to resign en masse if the board gave into political

pressures and asked Bassett to resign (Exhibits).

President Teddy Roosevelt later praised Bassett for his willingness to express the truth as he

saw it. In 1929, experimental psychology Professor Max Friedrich Meyer and sociology assistant

Professor Harmon O. De Graffwere dismissed from their positions at the University of Missouri for

advising student Orval Hobart Mowrer regarding distribution of a questionnaire which inquired about

attitudes towards divorce, "living together", and sex. (Nelson, Lawrence 1.2003. Rumors of

Indiscretion: The University of Missouri "Sex Questionnaire" Scandal in the Jazz Age.) The

university was subsequently censured by the American Association of University Professors in an

early case regarding academic freedom due a tenured professor. (A.J. Carlson February 1930.

"Report on the Dismissal of Professor De Graff and the Suspension of Professor Meyer). In a

famous case investigated by the American Association of University Professors, President Hamilton

Holt of Rollins College in March 1933 fired John Andrew fuce, an atheist scholar and unorthodox
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teacher, whom Holt had hired, along with three other "golden personalities" (as Holt called them), in

his push to put Rollins on the cutting edge ofinnovative education. Holt then required all professors

to make a "loyalty pledge" to keep their jobs. The American Association of University Professors

censured Rollins. Rice and the three other golden personalities, all of them dismissed for refusing to

make the loyalty pledge, founded the innovative Black Mountain College. (Mary Seymour, "The

Ghosts of Rollins and Other Skeletons in the Closet", Rollins)

In 1978, Nobel Prize-winner William Shockley was concerned about relatively high

reproductive rates among people ofAfrican descent, because he believed that genetics doomed black

people to be intellectually inferior to white people. He stated that he believed his work on race to be

more important than his work leading to the Nobel Prize (William B. Shockley, 79, Creator of

Transistor and Theory on Race).

He was strongly criticized for this stand, which raised some concerns about whether

criticism of unpopular views of racial differences suppressed academic freedom. (Kilgore, William

J.; Sullivan, Barbara 1975). In the aftermath of the September 11, 2001 attacks, some public

statements made by some university faculty were criticized. Most prominent among these were these

comments made in January 2005 by University of Colorado professor Ward Churchill. He published

an essay in which he asserted that the attack on the United States, while unjustified, was provoked by

American foreign policy. On news and talk programs, he was criticized for describing the World

Trade Center victims as "little Eichmanns", a reference to Hannah Arendt's Eichmann in Jerusalem.

The university fired Churchill in 2007 for research misconduct, and despite initially winning US $l

in damages from a jury, Churchill ultimately lost his wrongful termination lawsuit on appeal.

(Paulson, Steven K., September 10, 2012} At the beginning of the 21't century, Lawrence

Summers, while president of Harvard University, led a discussion that was intended to identify the

reasons why fewer women chose to study science and mathematics at advanced levels. He suggested

that the possibility of intrinsic gender differences in terms of talent for science and mathematics

should be explored. He became the target of considerable public backlash ("Summers' remarks on

women draw fire").

His critics were, in turn, accused of attempting to suppress academic freedom. (Stephan

Themstrom, George Mason University). The 2006 scandal in which several members of the Duke

Lacrosse team were falsely accused of rape raised serious criticisms against exploitation of academic

freedom by the university and its faculty to pressjudgment and deny due process to the three players

accused. ln 2006 trade union leader and sociologist Fazel Khan was fired from the University of
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KwaZulu-Natal in Durban, South Africa after taking a leadership role in a strike. (Fight for Fazel

Khan - An archive of documents on the dismissal of Fazel Khan)

In 2008 international concern was also expressed at attempts to discipline two other

academics at the same university -Nithiya Chetty and John van der Berg - for expressing concern

about academic freedom at the university. (Letter from foreign academics to Mac Mia, Chair of

Council, and Malegapuru Makgoba, Vice Chancellor Letter from David William Cohen and 35

others). J. Michael Bailey wrote a popular science style book, The Man Who Would Be Queen,

which promotes Ray Blanchard's theory that trans women are motivated by sexuality, and dismisses

the '\ryoman trapped in a man's body" concept of hans sexuality. Blanchard's theory divides trans

women into two groups: autogynephilics and homosexual transsexuals according to their sexual

orientation. In an effort to discredit his book, some lrans activists filed formal complaints with

Northwestern University accusing Bailey of conducting regulated human research by talking

informally to trans women without first obtaining written proof of informed consent. They also filed

a complaint with Illinois state regulators, requesting that they investigate Bailey for practicing

psychology without a license. Bailey, who was not licensed to practice clinical psychology in

Illinois, had provided some trans women with free case evaluation letters, sayrng that he believed

they were good candidates for sex-reassignment surgery. Regulators dismissed the complaint.

Andrea James, a Los Angeles-based transgender activist, posted photographs of Bailey's children,

taken when they were in middle and elementary school, with sexually explicit captions that she

provided. (Carey, Benedict, 21 August 2007, "Citicism of a Gender Theory and a Scientist Under

Siege.")

Thio Li-ann withdrew from an appointment at New York University School of Law after

contoversy erupted about some anti-gay remarks she had made, prompting a discussion of academic

freedom within the law school. ("Rights for some peopld'. Inside Higher Ed. 8 June 2009). h2409

the University of California at Santa Barbara charged William I. Robinson with anti-Semitism after

he circulated an email to his class containing more than two dozen photographs of Jewish victims of

the Nazis, including those of dead children, juxtaposed with nearly identical images from the Gaza

Strip. It also included an article critical of Israel's treatment of the Palestinians and a note from

Robinson statrng "Gaza is Israel's Warsaw -- a vast concentration, camp that conf,ned and blockaded

Palestinians," the professor wrote. "'We axe witness to a slow-motion process of genocide" (Helfand,

Duke, 30 April 2009; "Professor's comparison of Israelis to Nazis stirs firror"; Los Angeles Times).

The charges were dropped after a worldwide campaign against the management of the university.

l
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9 SPME statement on the disposition of the case of William Robinson at UCSB, SPME

Board of Directors, hne 29,2009. The University of the Philippines at Diliman affair where

controversy eruptd after Professor Gerardo A. Agulto of the College of Business Administration

was sued by MBA graduate student Chanda R. Shahani for a nominal amount in damages for failing

him several times in the Stategic Management portion of the Comprehensive Examination. Agulto

refused to give a detailed basis for his grades and instead invoked Academic Freedom while Shahani

argued in court that Academic Freedom could not be invoked without a rational basis in grading a

student ("DILIMAN DIARY').

. Dming the interwar years (cir. 1919-1939) Canadian academics were informally expected to

be apolitical, lest they bring trouble to their respective universities who, at the time, were very much

dependent upon provincial government grants. As well, many Canadian academics of the time

considered their position to be remote from the world of politics and felt they had no place getting

involved in political issues. However, with the increase of socialist activity in Canada during the

Great Depression, due to the rise of social gospel ideology, some left-wing academics began taking

active part in contemporaly political issues outside of the university. Thus, individuals such as Frank

H. Underhill at the University of Toronto and other members or affiliates with the League for Social

Reconstruction or the socialist movement in Canada who held academic positions began to find

themselves in precarious positions with their university employers. Frank H. Underhill, for example,

faced criticism from within and without academia and near expulsion from his university position for

his public political comments and his involvement with the League for Social Reconstruction and the

Co-Operative Commonwealth Federation. (Horn, Michiel, "Professors in the Public Eye: Canadian

Universities, Academic Freedom, and the League for Social Reconstruction." History of Education

Quarterly.)

According to Michiel Horn this era marked, ".:.a relaxation of the unwritten controls under

which many Canadian professors had previously worked. The nature of the institutions, natural

caution and professional pre-occupation had before the Depression inhibited the professoriate. None

ofthese conditions changed quickly, but even at the provincial universities there were brave souls in

the 1930s who claimed, with varying success, the right publicly to discuss controversial subjects and

express opinions about them." (Horn, Michiel, "Professors in the Public Eye:Caaadian Universities,

Academic Freedom, and lhe League for Social Reconsfuction" History of Education Quarterly.

3.0. Case Studies

In Rajib Hasnat Shakil vs State, u/s 16(2) of The Special Powers Act,1974, one Mr. Ahmad
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Anwar, lodged an FIR alleging that on 0310112014, at 11.05 AM, he came to know through a secret

source that there was an agitation among teachers and students at Northern University Bangladesh

(NUB), Khulna campus. With the permission of the OC he went to the place of occurrence. There he

heard from the people that on 2610112014 at 02.30 PM, the accused Rajib Hasnat Shakil (an Assistant

Professor of Department of Law, NUB) commented objectionably regarding honorable president,

honorable PM and the father of the nation Bangabandhu Sheikh Mujibur Rahman in classroom.

Students informed the matter to the campus in charge, Professor Dr. Anwarul Karim. Accompanying

with three or four other teachers, the accused Assistant Professor called the father of the nation as

"FERALIN" (A tyrant ruler during the period of Musa Ah., the prophet), honorable PM Sheikh

Hasina as "NASTIK" (Atheist), honorable president as "BAT TALAR UKIL" (In BD, the less

qualified advocates are satire with such name). Frcm2610112014 to 0310712014 they criticized trial

of war criminals, state, present gol.t. which harmed the image of Bangladesh abroad.

The accused was arrested on 03107 12014 from the place of occurrence (NUB, Klulna

Campus). His bail prayer \\'as rejected on01 107 12014. On the same day, police submitted FRT (the

occuffence has been committed, but the accused was not involved). Now, this case is under

investigation by CID (Rajib Hasnat Shakil VS State, uls 16(2) of The Special Powers Act,1974').

Professor Syedur Rahman Khan vS Bangladesh, M.G.R.-738107 th 3(4) - {3} & g(2) of
Joruri Kshomota Bidhimaia.200l .

During the emergencies of 2007, there was a clash between armies and students of Dhaka

University. The clash was followed by student revolution all over the country and unpredictable rush

took place at Rajshahi and other Universities. Some teachers gave their speeches towards the

students on their own ethics. On 24 August, the joint forces hauled in Dhaka University Teachers

Association (DUTA) General Secretary Professor Anwar Hossain and Social Science Dean prof.

Harun-or-Rashid at about 12;30 a.m. from their campus residences on the Fuller Road. In Raishahi,

Prof. Saidur Rahman Khan, Prof. Abdus Sobhan and Moloy Kumar Bhowmik were arrested. Later,

the names of Dulal Chandra Biswas, Sayed Selim Reza Newton, and Abdullah A1 Mamun were

included among the condemned. On 16 September Prof. Sadrul Amin and on 17 September prof.

Neem Chandra Bhoumik, both DU academicians, surrendered to the court and the court sent them to

jail. Later, police remand was given to them. Even it was claimed that the teachers have been victim

ofcustodial torture during remand. Though all the teachers are bailed, but the cases are not dismissed

yet. (Sajib Ba1a, Student Demonstration: The Case Study of 2001 Demonstration in Dhaka

University, Bangladesh)
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4.0. Negativity in Over Freedom

In the case of Md. Abdul Mannan Bhuiyan vs. University of Rajshahi & Others. 25 RLD

(2005) (HCD) 138, the petitioner was a student of Rajshahi University. Being aggrieved of the

arbitrary marking decision of two examiners of Deprtment of Law & Justice, filed a writ petition

where respondent was the Rajshahi University. Here, Rajshahi University was directed to re-examine

the examination paper of Md. Abdul Mannan Bhuiyan. It was the l3th Paper of LLB (Hons') Parl-IV

of 1999. Direction was further given to re-examine the paper impartially, in accordance with relevant

provisions of re-examination and in accordance with law. Finally, in 2004, the petitioner got the

verdict of the High Court Division directing the University of Rajshahi to provide new result of First

class instead of Second class and punishing the teachers with fine as well as prohibition of

participation in exam related duties. (25 BLD 2005 HCD 138)

5.0. Recommendation

a. Academic expressions should be included within the definition of intellectual property.

b. Specific law is needed to protect academic freedom and fix limitations for exercising this

right.

c. Job security for academicians must be ensured in case of academic expression and research.

d. The financial, social, professional academic environment should be reviewed with a positive

focus to upgrade for the academicians.

e. The Government should read the relevant laws thoroghly and take the criticism of

researchers with a Positive view.

6.0. Conclusion

The reasearchers strongly belive that academic freedom is must to upgrade professionality

of Bangladeshi academicians. This is also belived that, such professionalism shall result positively

not only to the academicians, but also to all other professionals, as teaching plays a guardian role

over the other professions.
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Abstract

This study is dedicated towards conducting seismic performance assessment is Laminated
Rubber Bearing of kadamtali flyover. The flyover isolated by elastomeric rubber bearing
subjected to earthquake ground motion records. The isolation system considered in this
study consists of a elastomeric rubber bearing, which provides lateral .flexibiliy, while
supplying high vertical load-cctrtying capaciQ. This study describes a technique to
estimate the seismic performance on laminated rubber bearing by calculating its strength
and deformation from a dynamic time-history analysis using the soffware Seismostruct. A
3-D model of Kadamtoli Flyover has been constructed and the strength and deformation
ofrubber bearing has beenfound. The analytical results show that the seismic responses
of rubber bearing are significantly alfected by the characteristics of the earthquake
ground motion records.

Kelnvords: Bilinear Model, Dynamic Time History Analysis, Link Hysteretic Curve, Rubber
Bearing, Seismic Isolation, Seismic Performance.

1.0. Introduction

1.1. Background

Rubbers are usually considered as incompressible materials. Hence in mechanical testing,

the true stress can be readily calculated under the incompressibility assumption to predict the

deformed cross section of the specimen. However, there are cases where rubbers under large strains

can suffer considerable volumetric change. Although natural rubbers and high damping rubber were

used as specimens in this study to display the capability of the device, the device will also be useful

in measuring the deformed cross section of other types of highly deformable solids subjected to

uniaxial loading (Amin et a1.,2003). A study of rubber bearings with thick rubber layers to be used

for three-dimensional (3-D) base isolation system is developed. Design parameters of the rubber

bearings are determined to effectively reduce both horizontal and vertical seismic loads especially

for equipment in the system; horizontal and vertical natural frequencies of the system supported by

the rubber bearings are 0.3 Hz and 3 Hz, respectively. Furthermore, primary and secondary shape

factors and design vertical pressure of the rubber bearings are determined to give stable mechanical
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properties. Using scale models of the rubber bearings, static, dynamic and failure tests were carried

out to evaluate the mechanical characteristics and the performance of the rubber bearings. From

these tests, it is shown that the developed rubber bearings are efficient as 3-D base isolation devices

(Yabana et al., 2000). Another study for developing the rubber bearing as 3-D isolators, design

targets were reduction of horizontal and vertical seismic loads and good horizontal performances as

well as conventional (2-D) rubber bearings. It was determined that horizontal natural frequency and

vertical natural frequency of the 3-D base isolation system were about 0.3 Hz and 3 Hz in design to

reduce seismic loads. Considering creep of a thick rubber layers, selecting natural rubber and the

rubber material was compounded to provide shear modulus of 4.0 kgflcm2 (0.39 MPa). From the

horizontal tests, it was found that the hysteresis loop was stable and horizontal stiffness relatively

agreed with the design value (Ravari et al.).

The laminated rubber bearings (LRB) should be protected from failure or instability because

the instability of rubber bearings may result in serious damage to superstructure. Predicting of

behavior of LBR usually are obtained from Haringx's theory and have been developed by many

researchers and they have proposed nonlinear mechanical model for multilayer elastomeric bearings.

Comparisons of theoretical and experimental results show that the present analysis model has good

accuracy for analyzing LBR. Examples are presented to demonstrate the validity of the develop

method in predicting the horizontal stiffness of laminated elastomeric bearings with different

geometric parameters. lt has been found that the horizontal stiffness of laminated rubber bearing will

increase or decrease according different boundary conditions. An analytical model of multilayer

elastomeric isolation bearings has been developed based on the Haringx's theory. By using the initial

rotations of bearing as new boundary condition, the movement and rotation equations of bearings

have been formulated and the variations of horizontal stiffness of LBR have been investigated. A

series of cyclic loading tests under seismic conditions (i.e., axial loading) and wom conditions (i.e.,

300 cycles) were conducted to clarifi, the effect oftensile axiai loading on plastic shear deformation

of a LBR. Each LRB specimen was subjected to three cycles of lateral deformation that was

gradually varied from a global shear strain of 50o/o to 250o/o. Hysteretic loops between lateral force

and lateral displacement were evaluated to compare hysteretic energy dissipafion and equivalent

stiffness between an LRB under tensile axial loading and under compressive lcading (Shoji et al.,

2004). Another study is devoted towards evaluating the seismic responses of a base-isolated highway

bridge with different isolators. The mechanical behavior ofthe bearings as observed is characterized

by nonlinear elasto-plastic, strain-rate dependence and strain-hardening features at high strain levels
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as documented in published papers of the authors. However, the equivalent linear and the bilinear

models are used in the analysis for idealizing the mechanical behavior without considering the strain-

rate dependence of the bearings. The mechanical behavior of the bridge pier is approximated using

the Takeda tri-linear model and the remaining parts of the bridge are idealized using simple elastic

model. Two design earthquake ground motions as recommended by codes and specifications, applied

in the longitudinal direction, are used in the analysis. The seismic responses of the bridge are

evaluated by solving the equations of motion of the bridge system using a standard direct integration

method. The parametric studies are conducted for different system configurations and isolation

systems. The seismic response of base-isolated bridge is seen to be considerably altered due to the

dissimilarity in the isolator properties. Finally, a comparative assessment of the bridge responses

shows the sensitivity of isolation bearings" mechanical properties in evaluating seismic responses of

the bridge (Haque et al.). The LBR, which provides lateral flexibility while supplying high vertical

load-carrying capacity and an auxiliary device made of multiple loops of SMA wires. The SMA

device offers additional energy dissipating and re-centering capability. Numerical simulations of

abridge are conducted for various near-field ground motions that are spectrally matched to a target

desiga spectrum. The normalized forward transformation strength, forward tansformation

displacement and pre-strain level of the SMA device, ambient temperature and the lateral stiffoess of

the rubber bearings are selected as parameters of the sensitivity study. The variatioir of the seismic

response of the bridge with the considered parameters is assessed. Also, the performance of the SRB

isolation system with optimal design parameters is compared with an SMA based sliding isolation

system (Ozbulut et al. 2010). Moreover, a study is analyzed for two suites near and far field

earthquake ground acceleration records. The nonlinearity of the bridge pier is considered by

employing a bilinear force-displacement relationship, whereas a visco-elasto-plastic rheology model

is employed to evaluate the mechanical behavior of LRB under seismic excitations. The numerical

results have revealed that the seismic responses ofthe bridge system are significantly affected by the

characteristics of the earthquakes ground motion records (Bhuiyan et.al.).

2.0. Bridge Bearings

2.1. Kadamtaly Flyover

Chittagong Development Authority has undertaken the.940-meter-1ong and l5-meter-wide

project at the cost of Tk 499.787 million to ease traffic congestion at Kadamtali area. The area faces

severe fiaffic jam because of haphazard parking of the inter district buses including the Dhaka-bound

coaches. It will be the 3rd flyover of the port city. With construction of the around one kilometer-
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long and four-lane flyover to be connected between city's old Railway. Station and Dhaniala para

over Kadamtali level crossing, it would perform as the altemative of Dewanhat Over Bridge which

life-time has already expired and need to be re-constructed. the construction of the flyover will take

15 months to complete.

2. 2. Elastomeric Bearings

Laminated bearings are either fabricated as plain bearing pads (consisting of elastomer

only) or as laminated (steel reinforced) bearings (consisting ofalternate layers ofsteel reinforcement

and elastomer bonded together). These bearings are designed to transmit loads and accommodate

movements between a bridge and its supporting structure. Performance information indicates that

elastomeric bearings are functional and reliable when designed within the structural limits of the

material. For several years plain elastomeric bearing pads have performed well on prestressed girder

structures. Prestressed girders using this detail are fixed into the concrete diaphragms at the suppotts

and the girders are set on ll2" (13 mm) thick plain elastomeric bearing pads .The design is based on

service loads without impact.

Fig. l. Laminated rubber bearing.

3.0. Methodology

3.1. Modelling Software (SeismoStruct)

SeismoStruct is an award-winning Finite Element package capable of predicting the large

displacement behavior of space frames under static or dynamic loading, taking into account both

geometric nonlinearities and material inelasticity. Concrete, steel, frp and sma material models are

available, together with a large library of 3D elements that may be used with a wide variety of pre-

defined steel, concrete and composite section configurations. The program has been extensively
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quality-checked and validated, as described in its verification report.

It is recognized that the isolation bearing has generally nonlinear inelastic hysteretic

property. Some specifications have specified guidelines for using the bilinear model in order to

represent the nonlinear inelastic hysteretic property of elastomeric rubber bearing. In this case, three

parameters are required to represent the hysteresis loop ofthe bearing, initial stiffness kl, post yield

stiffness k2 and the yield strength ofthe bearings.

Table 1. Parameters of the Bilinear model for Laminated Rubber Bearing.

Initial Stiffness, Kl (N/mm) Post vield ratio Yield Shength(N)

20000 0.005 1000

3.2 Seismic Performance Analysis

Engineers need to know the quantified level of the actual or anticipated seismic

performance associated with the direct damage to an individual building subject to a specified

ground shaking. Such an assessment may be performed either experimentally or analytically.

Experimental evaluations are expensive tests that are tlpically done by placing a (scaled) model of

the structure on a shake-table that simulates the earth shaking and observing its behavior. Such kinds

of experiments were first performed more than a 7 century ago. Only recently has it become possible

to perform 1:l scale testing on full structures. Due to the costly nature of such tests, they tend to be

used mainly for understanding the seismic behavior of structures, validating models and verifuing

analysis methods.

Fig. 2. A 3-D model of Kadamtaly flyover.

The dynamic time history response analysis is conducted on the bridge with elastomeric

pads subjected to the ground motions. At each end, a massless rigid link preserves the skewed

geometry of the bridge and serves as the connecting element between the bridge deck and the end. In
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the model, the damping of the bridge deck, pier, pier cap and footing is approximated with the

Rayleigh damping approximation, where the parameters are computed by assuming a 4o/o modal

damping ratio in the first and the second modes. In the bearing, it is taken as stiffoess proportional

damping approximation, where the parameters are computed by assuming a 4o/o modal damping ratio

in the first and the second modes.

4.0. Numerical Result

The time vs deformation curve of bearing I is presented in Fig. 3. A bilinear symmekic

model for describing the mechanical behavior of rubber bearing is employed with an initial stiffoess

of 20000N/mm, yield force of 1000N, post j.ield hardening ratio of 0.005. Damping is not taken into

consideration. Here the peak deformation of the bearing is0.425 mm at the time of 4.10 sec.

Fig.3. Time Deformation Curve of Bearing 1. Fig. 4. Time Deformation Curve of Bearing 2.

The time vs deformation curve of bearing 2 is presented in Fig. 4. A bilinear symmetric

model for describing the mechanical behavior of rubber bearing is employed with an initial stiffrress

of 20000N/mm, yield force of 1000, post yield hardening ratio of 0. O05.damping is not taken into

consideration. Here the peak deformation of the bearing is .425 mm at the time of 4.10 sec.

Constitutive force-displacement response plots are provided in Fig 4 and Fig. 5. Bearing I

and 2 exhibited stable hysteretic response at high shear strains, with modest degradation of slip force

levels upon increasing numbers of slip cycles.
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Fig. 5. Link Hysteretic curve of Bearing l. Fig. 6. Link Hysteretic curve of Bearing 2.

5.0. Conclusions and Discussions

Effect of modeling of bearings on the seismic responses of the isolated bridge is evaluated

by conducting dynamic time history analyses. The bilinear model is employed for elastomeric

bearing. The numerical results have revealed that the seismic responses of the bridge system are

significantly affected by the characteristics of the earthquakes ground motion. The consequence

effect of this phenomenon has been reflected in seismic responses considered in the current study

motion records. From the numerical analysis conducted in the current study it can be concluded that

not only the magnitude but the other characteristics of earthquake ground motions also have

significant effect on the seismic responses of the bridge which should be carefully considered in the

design phase of bridge system. It should be also noted that the selection of the type and modeling

approach of isolation bearings may have a remarkable effect on the seismig performance evaluation

of highway bridges, which should be carefully considered in the analysis and design steps of any

bridge project. The elastomeric bearings satisfactorily restrained the deck displacement and the

relative displacement between the deck and the pier for stong ground motion. From the present

study, the conclusions may be drawn are (i) The Elastromeric bearing provides stiff connection

between the pier and the deck for small external loading, (ii) The Elastromeric bearing satisfactorily

restrained the deck displacement and the relative displaoement befween deck and pier for strong

ground motions. (iii) The response quantities of the seismically isolated bridge by the isolator are

found to be quite satisfactory. The influence of seismic isolation on the reduction in pier shear in the

bridge was impressive for the isolator, (iv) A little isolation can go a long way in reducing seismic
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forces in simple span bridges. Generally, there was a substantial reduction in deck accelerations and

displacement for isolated bridge (compared to the non-isolated case). Within the range of the

parametric study of this paper, it is observed that a careful selection of the models of isolation

bearings is very important for seismic design of an isolated bridge system.
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Development and Potentials of Pharmaceutical Industry in
Bangladesh: A Synopsis

Md. FalCtrulAlam
Healthcare Pharmaceutical Limited, Gazipur, Bangladesh

Abstract

Bangladesh has made impressive economic and social progress and is now honoured
globally as an emerging economy. The average GDP growth over the last five years was

over 696, which is enviable one. In Bangladesh, the pharmaceutical industry is one of
the most developed hi-tech one within the country's economy. This sector is also
providing about 97o% of the total medicine requirement of the local market. Like
Readymade Garments, this industry is also potentialfor the growlh of the economy.

Keywords: Pharmaceutical Industry, hi-tech industry, Active Pharmaceutical Ingredient (API),
(Multi-National Corporations (MNCs), etc.

1.1. Introduction

The pharmaceutical sector is one of the thrust sectors in Bangladesh. Before liberation, there

was hardly any remarkable pharmaceutical enterprise in Bangladesh (the then East Pakistan). Even

after several years of liberation, the government could not increase (in relative terms) budgetary

allocations for the improvement of health sector. At that time, most of the people had little access to

the essential lifesaving medicines. This sector started to improve since 1980s.

The pharmaceutical industry has grown in the last two decades at a considerable rate. After

the promulgation of Drug Control Ordinance-l982, the development of pharmaceutical industry has

accelerated. The skills and knowledge of the professionals and innovative ideas of the people

involved in this industry are the key factors for the developments. Due to recent development of this

sector, the country is exporting medicines to global market including European countries and on the

top of it; the industry has been supplying about 97 per cent of the present domestic demand for

medicines.

The industry has been experiencing robust growth over the last few years. A local industry

supporting drug policy and effective regulatory framework, along with Trade Related Intellectual

Property Rights (TRIPs) relaxations are the key reasons for the success of the industry.

While the industry is achieving self-sufficiency, it yet procures 70o/o of raw materials from

abroad. But developments are already taking place, with a number of firms now manufacturing raw

:
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materials locally. In addition, an Active Pharmaceutical Ingredient (API) project has already been

undertaken to accelerate the vertical integration within the indusky.

The industry has been expanding locally and internationally. Local market grew at 23% in

2010, while import reached USD 50 Million landmaxk. A number of firms got accreditations from

USA, UK, Austoalia, etc. developed markets, and are underway toward expansion into the developed

markets. Locally, firms are preparing themselves for post 20_16 scenario, now 2030 when TRIPs will

be implemented. Almost all the frms are upgrading their facilities and taking up precautions for post

2016 scenario, while aggressively expanding in both local and export markets. This deadline has

been extended to 2030. Like Readymade Garments (RMG), this industry is going to be very potential

for the economy of the country and hence deserves comprehensive research for its further growth.

1.2. Objectives of the Study

The study aims at representing the development history and potential for pharmaceutical

industry in Bangladesh and to highlight the necessity for patronization of the government.

1.3. Methodology of the Study

The study is a desk research. Different literatures have been reviewed to summaries the

developments in this area. Customer's choice or perception has been collected and summarized.

2.0. Background of Pharmaceutical Industry in Bangladesh

Pharmaceuticals industry is the core of healthcare sector of Bangladesh. Being part of

healthcare sector, its performance is related to demographic variables like population growth as well

as economic growth and healthcare policy. In our counky, with improving demographic

characteristiqs, recent economic growth and favorable policy, the industry has seen good growth.

The history of pharmaceuticals industry dates back to 1950s. Over the years, the industry

has gone through some significant changes. After liberation tn 1971, the industry was largely

dominated by MNCs, and the country was very much import-dependent one. In 1982, through the

formulation of National Drug Policy, and Drug Contol Ordinance, a defined guideline for the

development of the industry was given. By then, 75Yo of the market was dominated by the MNCs,

whereas the rest were shared by some 133 local firms. Since then, the local firms have established a

stronger foothold, and the country has become from an import-dependent to an active exporter of

pharmaceuticals products. At 2010, top 5 MNCs have approxim3tely 9.05Yo of themarket share and

97Yo of total local demand is met through local production.

Nowadays globally, Bangladesh pharmaceutical market has demonstrated the highest

growth among all counkies in2013. Whereas Global market and Afro-Asian market is growing at a
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rate of 6.'10%o and l5,70Yo only, our country is demonstrating an annualized growth of 24.58Yo. As a

result of such significant growth along with a consistent economic growth of around 60/o, rccently

Bangladesh was included on the Goldman Sach's "Next Eleven" list as well as the JP Morgan

"Frontier Five". As per their observation, Bangladesh represents significant potentials to become an

important global manufacturer ofpharmaceuticals, joining China, India, Brazil and Russia.

3.0. Classification of Products in Pharmaceutical Industry:

From the perspective ofbusiness nature, the industry can be classified as-

i. High-End products (Anti-Cancer, Insulin, Vaccines, etc.),

ii. Branded generics (Products with a brand presence),

iii. Low End generics,

iv. Contract manufacturing (domestic and export).

3.1. High End Generics

These are essentially products specific to rnarket niches, i.e. Anti-canceq Diabetic products,

Vaccines, etc. these products are usually high priced and represent a small portion of the market.

Profit margins in such products are very high. Historically, these were import-dependent, and MNCs

were the key provider. Recently, domestic firms have been entering into this field, and competition is

expected to drive prices and import dependency down. Especially, in Anti-cancer, Insulin and several

vaccine productions, several local firms have made significant progress.

3.2. Branded Generics

This represents broadest segment of the market, comprising products with relatively stable

margin and brand orientation. This segment is dominated by local manufacturers, and due to high

brand loyalty observed in our market, market share of manufacturers is usually moves rarely.

Competition is branding oriented, and firms try to improve market share and relationships with

doctors and related parties to increase market presence. Anti-Gastric and Anti-Biotic are the two-

dominantproduct category in this segment.

3.3. Low-end Branded Generics

This segment is small, often for products with low branding possibility, and price war is

most evident here. The number of competitors is very high, and rnarket share'of each competitor

depends on success ofmarketing strategy.

3.4. Contract Manufacturing

Locally, this segment is small as almost every frrm manufactures its own products. The

business usually comes from health organizations like SMC (Social Marketing Company), UNICEF,
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etc. to provide products such as saline, contraceptives, etc. However, there is a good market for

foreign contract manufacturing. As per observation of Bangladesh Pharmaceuticals Society, our

industry can earn approximately BDT 200 billion (USD 2.9 Billion) each year.

Presently, a number of top firms engage in contract manufacturing. Competition is very low,

as each firm engages based on foreign counterpart relations. Manufacturing technologies and

accreditations play a vital role in developing contract manufacturing capability.

4.0. Present scenario of Pharmaceutical Industry in Bangladesh

i. Bangladesh pharmaceutical industry is the largest (in volume) among the Least

Development Countries (LDCs) with a market size of USD 600 million & an average

annual growth rute of 72o/o.

ii. The industry is primarily a generic one. There are about 8,000 different brands which meet

97oh of the domestic demand.

iii. The local companies have 867o share of the market. Out of 245 registered companies the top

ten companies account for almost 70oh of the total market.

iv. The LDCs are exempted from "Patent Protection" according to the WTO TRIPS policy.

This agreement allows legal reverse engineering and sale of patented product until

2016.This gives the local pharmaceutical industry an advantage over India and China who

do not come under the exemption agreement.

v. After entering the global market, Bangladesh pharmaceutical industry has made great progre

ss in export. Between 2003 and 2006 pharmaceutical exports increased to about 61 countries

from 51 and quadrupled in value from USD 7.9 million to USD 36.5 million.

vi. Many Bangladeshi companies have acquired international certifications like US FDA, UK

MHRA and TGA; these allows them to penetrate regulated and unregulated markets.

vii. Bangladeshis in a position to emerge as one of the regional R&D centers for pharmaceutical

research as reverse engineering has ended in China and India. There is an opportunity to

emulate the Contract Research and Manufacturing Services (CRAMS) model of India.

viii. Currently 80% of the APIs are imported from abroad. But with the establishment of

adequate reverse engineering and API manufacturing facilities the local demand for raw

materials can be met without import.

ix. Bangladesh can provide a strong platform for off-shoring/outsourcing generic bulk and

formulation drugs due to a cheap labor force and established infrastructure. With more and

more western companies looking to cut cost in their manufacture of bulk drugs as they focus
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more on the high-cost patented drugs, Bangladesh can present itself as an attractive

destination for off-shoring.

x. With the establishment of modern technical facilities, the indushy can emerge as a regional

hub for pre-clinical testing and clinical trials. The Contract Research Organization (CRO)

model success of India can act as a template to emulate as subject cost will be very low in

Bangladesh compared to that of western countries.

xi. There is an opportunity for substituting import of vaccines, injectables through

manufacturing it locally.

xii. Many local entrepreneurs are now looking to expand their operations beyond the country

borders. Some are looking to emulate the buying of distressed companies in the west to gain

immediate market access.

5.0. Customer Perception & Reputation

Customer is a person who buys the products as well as consumes the products and consumer

only consumes the products (Chowdhury, 2000). Pharmaceutical industries are dealing with

lifesaving drugs; here customer choice does not change so rapidly. People may prefer one brand to

Table 1. Customer's choice of brand name.

BrandName Respondent (%)

Square 38

Beximco 24

Incepta 16

Glaxo SmithKline
Acme 6

SK-F 4

Others 4

Source: Habib et al., (2011).

another. But the medicine may carry the same compound/same ingredients. Customer choice depends

on the customers' reliance upon the company. For example, Beximco's Napa, and Glaxo's Parapirol

carry the same compound and used for the same purpose. But, the customer purchases one of them.

Customers usually prefer some foreign medicine in case of sensitive problem. However, our local

pharmacies do not produce all the sensitive drugs, especially injections. This research also conducted

a small survey over the customer of medicinal product and their choices. The sample was taken from

different hospitals and pharmacy that came to buy the products. The above chart represents the

scerurio of customer choice toward the brand name. Most of the customers choose their medicine

l
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produced by square pharmaceuticals limited. According to the customer choice, no organizalion can

play dominant role in the market.

6.0. Size of the Market

There are several'sectors on which Bangladesh can be proud ofand undoubtedly the

pharmaceutical sector is one of these sectors, rather it is the sector, which is the second-largest

contributor to the government exchequer. There are abolt 237 companies in this sector and the

approximate total market size is about Taka76,50A million per yeax of which about9TYo of the total

requirement of medicines is produced by the local companies and the rest 3% is imported. The

imported drugs mainly comprise of the cancer drugs, vaccines for viral diseases, hormones, etc.

Bangladesh pharmaceutical industry is now heading towards self-sufficiency in meeting the local

demand. The industry is the second highest contributor to the national exchequer after garments, and

it is the largest white-collar intensive employment sector of the country. There are about 450 generics

registered in Bangladesh. Out of these 450 generics, ll7 are in the controlled category, i.e., in the

essential drug list. The remaining 333 generics are in the decontrolled category. The total number of

brands/items that are registered in Bangladesh is currently estimated to be 5,300, while the total

number of dosage forms and shengths are 8,300. Bangladesh pharmaceutical industry is mainly

dominated by domestic manufacturers. Of the total pharmaceutical market of Bangladesh, the local

companies are enjoying a market share reaching around 80%, while the MNCs are having a market

sharc of2UYo.

7.0. Marketing Strategies

There are different forms of marketing and promotional activities done by pharmaceutical

companies. Those are as follows:

7.1. Relationship Building with Doctors

A major part of marketing pharmaceutical products is building strong relationship with the

doctors. The opinion of the physicians matters a lot in consumer's decisions and preferences. Hence,

the sales representatives go a long way to build strong relationships with leading doctors, whose

prescription and suggestions would promote sales of drugs.

7.2. Providing Samples to Doctors

The pharmaceutical companies promote their products indirectly by supplying physician's

sample to the doctors. This process includes the companies sending sales representatives to different

doctors and providing the doctors with free samples of their products. This allows the pharmaceutical

companies to introduce and expose their products to the doctors. Due to the absence of any media

7
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promotion combined with the fact that the Bangladeshi rnarket is a generics market, it is imperative

to get prescription share ofthe leading doctors.

7.3. Providing Doctors with Gifts

Code of Pharrnaceutical Marketing Practices (CRMP) strictly regulates the marketing tools

and states that any gift given to the doctors has to benefit the end patients in some way. Any

household or entertainment purpose related gifts like cards, prescription pads can't be given as these

are considered as promotional items. These gifu can also include items like refrigerators for storage

of drugs in a ceriain clinic or hospital. The main function of these gifts is the same as of any other PR

gifts - to create exposure and eventually generate share ofmind.

7.4..Discounts and Other Sales Promotion Tools

Promotional discounts are given for over the counter (OTC) products. This is the primary

promotion tool used for OTCs to increase consumer demand. The price plays a very important role as

mentioned above in creating consumer preference and eventually brand loyalty.

7.5. Sponsoring Events/Conferences

Sponsoring conferences and other medical related events and activities are often done by

pharmaceutical companies to improve brand image.

7.6. Innovative and Other Techniques

Some companies imply other innovative techniques. For example, Renata once financed

cancer treatment for a doctor who in turn regularly prescribed Renata's brands.

8.0. Nature of Channel of Distribution in Pharmaceutlcal Industry

The distribution channel is a key aspect for a pharmaceutical company. To ensure the

widespread availability of pharmaceutical products throughout the country, it is necessary to include

effective and efficient channels of distribution within the marketing channels. Because, as the aim of
most pharmaceuticals is to cover the majority of the geography of a country, so the distribution

process becomes a major ground of expenditure. Hence companies should not only focus on

their functioning distribution channels but also on their distribution costs as well. There are

institutions however which perform outsourced diskibution for other companies. The price

on average that these distribution agencies charge pharrnaceutical companies is 10% -, 150lo ofsales,

whereas internally, this cost is generally less than lO%. An example of a dishibution agency is

Transom which charges l2o/o. The cost of distribution for Renata, which performs the distribution

themselves, is around 6%. The factors that are included in the cost determination of maintaining an

effrcient distribution ohain are:
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8.1. Economies of Scale

The predominant system of circulating pharmaceutical products outside Dhaka involves the

following pattern; the small-town chemists place orders according to their requirements of products

of a particular company. The same company later supplies the products to them according to their

demands listed. But this does pose a seemingly insignificant but in reality, quite a considerable

problem. Quite often, as it happens, the transporting vehicle is not used to its optimum delivery

amount if the order size is too small thus leading to inefficiencies. Large production volumes help to

reduce this problem.

8.2. Efficiency of the Staff

As we know, as equally important as the distribution channel is the quality of the sales

personnel. The productivity and efficiency of these very crucial staff members is essential to the

success of a company in semi-urban and rural areas. The sales force generally receives adequate

training but it is always difficult to maintain and monitor the required standard of skill of people

employed by the organization.Inefficiencies among the sales force leads to cost inefficiencies in the

distribution chains as well.

9.0. Government Regulation

The industry is regulated by Drug Regulatory Authority (DRA) through the Drug Control

Ordinance of 1982, and National Drug Policy 2004.

9.1. Pricing

Under the present regulatory structure, government fixes the Maximum Retail Prices (MRP)

of 209 essential drug chemical substances. Other drugs, listed as non-essential, are priced through an

indicative price system. For imported finished products, whether they fall in the category of vital or

non-vital drugs, a fixed percentage of markup is applied to the C&F price to obtain the MRP. For

local distribution, all drugs must be registered with DRA. However, for export purpose, such

registration is not mandatory. (Source: National Drug Policy 2004).

9.2. Key Registration Areas

i. Combination drugs (other than vitamins, nutritional preparations or therapeutically useful)

are not allowed.

ii. For imported drugs, GMP validation, bioavailability and bio-equivalency are important

registration criteria.
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9.3. Drug Production Regulations

i. Firms are required to upgrade their productive facilities to ensure cGMP (Current Good

Manufacturing Practice) is followed.

ii. Foreignand MNCs are allowed to manufacture drugs in Bangladesh only if at least three of
their original research drug products are registered in at least two of the following countries:

USA, UK, Switzerland, Germany, France, Japan, and Australia.

iii. Drugs not in British Pharma Copea @P), US Pharma Copea (USP). Indicative Price (IP),

Intemational Non-propreitery Name (INN) or Bangladesh Pharmacy Council (BPC) will not

be allowed to be manufactured.

iv. Foreign firms can produce drugs in Bangladesh under licensing agreement following certain

conditions.

v. For export pulpose, only, any drug can be produced in Bangladesh.

9.4. Drug Distribution, Storage and Sale

i. Only registered drugs are allowed for sale,

ii. Other than OTC drugs, no drugs should be sold without prescriptions,

iii. Advertisements are not allowed.

10.0. Current Market Scenario of Pharmaceutical Industry

Bangladeshi Pharmaceutical companies are not allowed to do any direct promotion of their

products since the regulatory policies prohibit it. The policy frame work for promotion of
pharmaceutical products is guided by Diectorate of Drug Administation (DDA). DDA has a

detailed CRMP that regulates the promotion of pharmaceutical products and this excludes any form

of direct marketing through media tools. To illustrate this, the pharmaceutical companies cannot

promote their products or their cornpany through therTelevision, Radio, Newspaper or any other form

of printed media. The primary means of promotion for,pharmaceuticals is through personal selling

and trade marketing. The companies try to identify key opinion leaders namely the reputed doctors

and convincing them to prescribe and promote the companies' products.

Currently there are 245 registered pharmaceutical companies in Bangladesh, out of which

200 companies are still in operation. These 245 companies together have 5,300 registered brands.

The market is largely dominated by local companies and there qre only 5 multi-national companies

currently in operation.
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11.0. Factors Affecting Development of Pharmaceutical Industry

There are some factors which are affecting the pharmaceutical industry, these are given

below -

I 1.1. Political F actors

Within Bangladesh political ambitions and, is fissiparous tendencies are on the rise and may

well continue for quite some time to future. Therefore, it is expected that the Pharmaceutical

Industries might consider inclusion of political risk coverage also. The only area where Bangladesh

Pharmaceutical industrialists consider giving cover is with regard to TRIPS under certain conditions.

Certain type of political risk at the international level has serious implications for exporters &

importers. The term 'political risk' has a wider connotation than commonly understood or assumed.

It covers events raising notjust from politics, but risks in the course ofinternational transactions. In

this connection, it may be noted tlat export has evolved out of uncertainties relating to international

hade, particularly due to problems arising out of foreign legal jurisdiction, political changes and

culrency exchange difficulties faced by many developing countries.

11.2. Economical Factors

Bangladesh has a very small economy and the contribution of pharmaceutical industry in the

economy as a sector is also very low. Moreover, unlike other induskies and financial instihrtions,

Pharmaceutical lndustries concenffate heavily on the urban market. This also reduces the actual size

of the market. Interest rate at bank and interest rate of P. F. variation very much affect to

pharmaceutical industry. Inflation also affects Pharmaceutical Industry. Because of the inflation, the

price of the raw materials increases. Volatile stock market position has also an impact upon

Pharmaceutical indusky.

I 1.3. Socio-Cultural Factors

Socio-Cultural factors affecting pharmaceutical industry are as follows:

a. Population

b. Life style

c. Educational level

d. Levelofearning

e. Societal benefits

f. Levelofconsciousness

These are the major social factors, which affect the pharmaceutical industry sector.
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11.4.0, Dynamics of Marketing

Since the pharmaceutical market of Bangladesh is generic, there is not much difference in

the composition of different products. As a result, a consumer will find several brands which will

serve the same purpose. In such a situation, the primary three reasons for a consumer to have

any prefergnce towards any particular brand ofdrug are:

11.4.1. Price

Being a generic market, the content differentiation of different brands of same drugs is not

very high. Invariably, there will be several drugs that will be able to meet the needs of a certain

problem" In such a case, the price of the different brands becomes an important decision criterion for

the consumer, especially in the case of OTC drugs.

11.4.2. Physician's Opinion

As in most situations, the physician's opinion is of imperative importance to any consumer.

The case is not different for the Bangladeshi market. In fact, if anything, it is probably ever more so.

The influence of the physician's opinion probably stretches more on people who have limited

medical knowledge and thus they heavily rely on the doctor's opinion.

11.4.3. Overall Brand Image of Drug / Manufacturer

This element is particularly applicable for OTC drugs. The overall brand image of the drug /

drug manufacturer can have significant impact on the consumer's choices of purchdsing drugs. The

consumers might even be willing to incur a cost disadvantage to attain a trusted product. Such brand

equity often provides the consumer with quality assurance.

12.0. Conclusion

Pharmaceutical Indusky is now an export-oriented industry of the counfi. The expod

earnings already exceeded Tk. 500 crores and a number ofcountries including Srilanka and Russia

imports medicine from Bangladesh at present. This is also a labor-intensive industry, conducive to

highly populated country like Bangladesh. At present pharmaceutical industry . is very much

important in the business sector of any counky. There are many companies that produce high quality

medicines in Bangladesh. New company comes to this sector and produces quallty medicines. For

this reason, competition in this industry is increasing day by day. Not all firms in this sector do well,

but most of them perform well. A new era has begun for Bangladesh pharmaceutical sector with the

TRIPs agreement from 2005 and was to continue up to 2016, which has been extended another 15

years, up to 2030. These extended periods will be very crucial and importan{ for the pharmaceutical

industry. New technology should be developed so that some new kinds of medicines are added in the
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product line and it can be used in various establishments. Progress in Pharmaceutical industry means

progress in economy. The progress of pharmaceutical industry depends on the progress of economic

condition. Pharmaceutical industry also faces many,problems. So, if government develops policies to

support this industry as well as to overcome its problems, this industry will flourish and its

conkibution to employment, other sectors of the economy and enhancement of export earnings from

present level of Tk. 5,000 million would more in our country.
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Abstract

Ship motions are defined by the six degrees of freedom that a ship, boat or any other
crafi can experience. Heave and pitch are linear and rotational ship motions which are
very important in case of regular head wayes. This paper presents the prediction of
heave and pitch motion of ship in regular head waves. The heaving and pitching
motions of a typical ship model are predicted theoretically. Comparison is made
between theoretical prediction and experimental results for each vessel. For the
validation of the result, a model of series 60 ship has been taken. Heave and pitch
motion results have been compared with experimental and other numerical results. A
reasonable prediction has been found for this model. A fine destroyer and fuller bulk
carrier have been taken also to check their motion results at various Froude numbers. It
has been found that the predicted result computed by the present program gives very
close to experimental resultsfor the ship with wide range of block cofficientfrom 0.5 to
0.8.

Keywords: Ship Motion, Regular Waves, Linear Strip Theory, Destroyer.

Nomenclature

a-e, A-E, Coefficient of equation of motion
g,G
Fr Froude Number

oe Frequency ofencounter

FO

Phase angle ofpitching moment

Heaving acc9leration of center of
gravity of ship or model
Amplitude of heaving motion.

Complex heaving motion

Theoretically computed heaving phase

angle
Displacement of ship or model

Theoretically computed pitching phase
angle
Pitching displacement

Pitching velocity

I,

Amplitude of time-varying heaving force E

Complex vertical (heaving) force z0

Gravitational acceleration z

Block Coefficient 5

Time A

Density of Water r

Length of ship or model e

Totalpitching moment d

F

Gw

CB

T

P

L

M
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MO

S Pitching accelerations

e0 Amplitude ofpitching motionAmplitude of time-varying pitching
moment

F Complex pitching moment 6 Complex pitching motion

N(0 Sectional damping coefficient l. Wavelength
Z Heaving motion of C.G of ship or model V Speed of ship or model

i Heaving velocity of C.G of ship or o Phase angle of heaving force

model

1.0. Introduction

Ship motion prediction is important because it is directly related to the safe and economic

operation of the ships. An accurate assessment of ship motions is crucial importance in the process of

initial design stage. One important concern is the problem of capsizing in extreme weather

conditions. Other concerns include the economic fuel consumption, efficient transfer of pay-loads

between marine vehicles, improved performance of tracking devices, improved missile launching

capability etc. In the design stage of ships design engineers must consider ship motion. Design

engineers car save time and resources by being able to anticipate the ship's performance in early

stages.

2-D based theoretical and computational methods of ship motion computations have been

under development for over the past 40 years by various researchers such as rational strip theory of

Ogilvie et at. (1969) and the new strip theory of Salvesen et al. (1970). One main difference between

the different strip theories is the dependence of the coefficients on the forward speed and the

treatment ofthe boundary conditions. In general, all ofthe strip-theory calculations give satisfactory

results for slender-body ships with small amplitude motions, where the nonlinear and three-

dimensional effects are insigaificant. Many attempts have been made to overcome some of the

shortcomings of strip theory. Wang (1976) combined the strip-theory approximation and the dynamic

theory to derive the hydrodynamic coefficients of ship motions. The dynamic theory treats the fluid

and the body together as one dynamical system. The classical dynamic theory treats the fluid as an

unbounded medium, while Wang's formulation takes into accomt the existence of the free surface.

The results of this approach were very similar to those derived by Salvesen et al. (1970). As a matter

of fact, the two methods become identical when the interaction between the body and the free surface

is neglected. Troesch (1981) used the slender-body theory to derive formulae for the sway, roll, and

yaw motion coefficients. Liu et al. {lgg7) tried to extend the stip theory and apply it to large-

amplihide motions. An attempt was done to include some nonlinear effects by taking into account the

instantaneous variations of the wetted hull surface during motion and its effects on the ship
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hydrodynamic characteristics. The method is a quasi-steady approach, which does not take into

, account the memory effects. Crossland et al. (1993) conducted a series of experiments to measure the

t heave and pitch decay-time histories of a model ship. The aim of these experiments was to explain

the over prediction of the sectional damping obtained using a ship-theory progmm. The over

prediction of the sectional damping creates poor predictions of free decay motions. This issue has not

been resolved completely and it has been concluded that strip theory should be used only in low-

amplitude motions when making sea keeping predictions. As mentioned before, many research works

are devoted to improving ship-theory predictions, including the applicability to situations where the

3D and nonlinear effects are significant. Earlier prediction methods followed the pioneering works of

Korvin-Kroukovsky (1957) and were based on 2D theories. A number of 2D striptheory based

methods ofcomputations were subsequently developed by various researchers.

In this research work 2D linear strip theory by Korvin-Korvosky et al. (1957) has been used

to predict hydrodynamic coefficients such as added mass, damping, and exciting force. A computer

progrum has been developed to solve the hydrodynamic coefficients. Then these coefficients were

used to solve the motion equations.

2.0. Methodology

2-1. Prediction of Ship Molion Using Linear Strip Theory

Stip theory given by Korvin-Korvosky et al. (1957) has been used for'determining the

parameters of the ship-motion equations. The predictions are based on 2D evaluations of the ship

parameters, whereby the ship is divided into several 2D fansverse sections Gtrips) along the ship's

longitudinal axis. These sections are assumed not to interact with each other. The 2D parameters are

usually evaluated using potential-flow theories. In strip theory, the 3D-ship-motion coeffrcients are

expressed in terms of integrals of 2D sectional coefficients. These coeffrcients are then calculated

with the assumption that the 2D sections do not interact with each other. To calculate the 2D

coefficients Lewis-forms method has been used. In this method, a velocity potential is determined for

a cylinder oscillating in an undisturbed free surface in the sway, heave, and roll motions. Bernoulli's

equation is then applied to the velocity potential to calculate the pressure distribution on the cylinder.

Integration of the pressure yields the added mass and damping forces.

2.2. Analytical details of the Linear Strip theory of ship motions

The coupled set oflinear differential equations can be expressed as:

ai + bi + cz + d# + eB + g0:Fexpliat"t) (1),q# + A8 + C0 + Di+ Ei + Gz :frexp 1ia"t)

(2)
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Where,

z and 0 are the complex heave and pitch vectors,

F and M are wave induced exciting force and moments,

a.r, the frequency of encounter,

a,b,c,d,e,g and A,B,C,D,E,G are the coefficients of the equation of motion'

The above equations result from equilibrium considerations of the hydrodynamic forces and

moments called equation of motion, when meeting head or astern regular waves' Following the

principles of classical dynamics, these forces and moments are obtained by applying Newton's

Second Law of Motion to both translatory and rotational displacements of the body's center of

gravity. The wave induced excitation force and moment may be defined as:

Fexp(ia" t) : Foexp(io) exp (icoJ) : Foexp[i(aJ- o] (3)

fiexp (ia4t): Moexp(tr) exp (iail): Msexp[i(al -r)] (4)

The differential exciting force acting on a control section distant ( from the origin of the

moving coordinate system (ship's C.G.), can be expressed in the simplified form,

CF C.F. d.h ?a? lnac,. :;f , ,:El '-i

fi:} cos @et -ff sin @"t: [l 0rsinIL + $2|:?cosf ] ,rn t+) I cos @"t + 11$tcoff -02

:Eh G,, ::ii . :il'
Tsin ] | exn Glt I sina"r (5)

Where,

Qt: hos s -ffrpst,tut (6)

tu: N(() 
"+!4 

(7)

While the differential exciting moment of this force about the C.G. is given UV f Al .

Integration of the above two quantities over the ship tength results in the values of the total time-

varying exciting force and moment, which are considered as the real parts of the Eq. (3) and Eq. (4).

Thus, F : Ftcos a"t-t F2sin r", = nET[]cos [at,t- aruaPrl : F0cos(@l- 6) (8)

ard, M: Mtcos a"t + M2sinr; :.litj-T.1ff cos [co"r- orctofznr] : Mocos(a+-r) (9)

The analysis of the forces and moments which correspond to the ship's free oscillations in

calm water yields terms which appear on the LHS of the Eq. (1) and Eq (2).The final expressions

Sonargaon {Iniversity Journal Vol. l, No. I 113



Ship Motion Prediction in Regular Head Waves

for the coefficients of the equation of motion used in the computations can be found in reference Al
Amin et al. (2013).

After algebraic manipulation, the complex heave and pitch amplitude becomes

TTI t : I z. lz=zt-tzz=14 +2. expl _ttrcunj 
I' 'L z,)

6 -0,-i0z

Finally z:R"z erp(ia"| :R;ur' + rr'erp [i(roJ- aruarf]11:rocos(ast-6)

,rL-lt : enco.s(o"t-E)O:R"E exp(iail):o"al ,r t * 827exp [i(a"t- arctc 
r,...

(10)

01)

(r2)

(13)

3.0. Validation

For the validation of numerical results given by developed computer program, a Series 60

ship of Cn:0.7 has been taken. The principal particulars of the ship are shown in Table 1 . Body plan

is shown in Fig.1. Test results have been taken from Gerritsma et al. (1967).

Table 1. Model characteization of series 60 ship.

LI#L 2.479m
LBP 2.438m

Eearn G.348Lm
Dra* 8.1"39m

LCG S.0119m

{forw,ard of amidships)

& 8.7CI

i 
'l{lri

', 
it r!

! S':iq

oI1e

e ?*a

ti t?|l

lr

Fig. 1. Body plan of series 60.

\"*

f
,

\\ 1 f
,

I
,
;

I
I

r,a

i /

Sonargaon University Journal Vol. l, No. I tt4

l

l

l

3

\

I

.\

\

i

I



Fig. 2, shows the comparison between the ealculated results with experimontal and other

numerical results for heave added mass at Fr = 0.2. Frsm this graph, it is seen that the non-

dimensional heave added mass decreases gradually with the increasing value of o.(t/g)rr. The

calculated results deviate more at the higher value of rrru(L/g)'/2 fto* the experimental results because

of increasing wave frequency.

Fig. 3, shows the comparison between the calculated results with experimental and other

numerical results for pitch added mass at Fr : 0.2. From this graph, it is seen that the non-

dimensional pitch added mass decreases gradually with the increasing value of o"(L/g)1/2. But this

time the calculated results is too close to the experiment results than the previous one.

2.5

2.4

6-
(r?
fi) 1.0

.51

0.5

0.0

4.12

0.09

C\'J
> 0.06
o-
t(,
Il:)

0.03

0.00

2 4

o"{LIg}t/2
Fig. 2. Heave motion at F,:0.2 in head sea.

0123456
o"(L/g)1/2

Fig. 3. Piteh motion at F":0.2 in head sea.
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Fig. 4, shows the comparison between the calculated results with experimental and other numerical

results for heave damping at Fr : 0.2. From this graph, it is seen that the non-dimensional heave

damping increases gradually with the increase of the value of ro.(Lig)t/2 and the calculated value

deviates more at higher value of or.(L/g)t/2 from the experimental value, because of increasing value

of wave frequency of encounter.

Fig. 5, shows the comparison between the calculated results with experimental and other

numerical results for pitch damping at Fr : 0.2. From this graph, it is seen that the non-dimensional

pitch damping increases gradually with the increase of the value of or.(L/g)t/2 but the experimental

value decreases with increasing wave frequency value.

0012345
o.(ug)''

Fig 4. Heave darying at Fr0.2 in head sea

0.25

0.00012345
o.{ug}t"

Fig. 5. Pitch daqping at F,-9"2 in head sea-
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Fig. 6, shows the comparison between the calculated results with experimental and other

numerical results for heave exciting force at Fr : 0.2. From this graph, it is seen that the non-

dimensional heave exciting force decreases gradually with the increase of the value of rri" (L/g)t/2 and

the calculated value is very close to the experimental value.

Fig- 7, shows the comparison between the calculated results with experimental and other

numerical results for pitch exciting moments at Fr : 0.2. From this graph, it is seen that the non-

dimensional pitch exciting moments increases and then decreases gradually with the increase of the

value of ol"(Llg)rtz and the calculated value is slightly deviates from the experimental value because

ofresonance,

0

,-F 12

BBfd
4

012345
o"(ug)'o

Fig. 6. Heave exciting force at Fo:0.2 in head sea.

4

3

0 45
crr"(Llg)1P

F'ig. 7. Pitch exciting force at Fo=0.2 in head sea.
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''-r-- Lin & Yue, 1990

*
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Fig. 8, shows the comparison between the calculated results with experimental and other

numerical results for heave motion at Fr = 0.2. From this graph. it is seen that the nondimensional

heave motion increases at a certain limit and then decreases gradually with the increase of the value

of ol.(L/g)r/r and the calculated value is slightly lower from the pick because of resonance to the

experimental value.

Fig. 9, shows the comparison between the calculated results with experimental and other

numerical results for pitch motion at Fr = 0.2. From this graph it is seen that the non-dimensional

pitch motion increases at a certain limit and then decreases gradually with the increase of the value of
at.(L/g)to and the calculated value is slightly lower frorn the pick because of resonancs to the

experimental value-

2,0

\f(,x
I

4.4

01 23
o"(Llglrn

Fig. 8. Heave motion at at Fn=0.2 in head sea.

2.0

,t

0.0 345
ol.(Uglt/'

Fig. 9. Pitch motion at at Fn=0.2 in head sea.
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4.0. Case Study

For case study two ship ofdifferent hull form such as Destroyer and Bulk Carrier have been

ehosen as follows:

4.1. Case study-l: I)estroyer

For the validation of numerical results given by developed computer prograrn, a Destroyer

of Cs:0.5374 has been taken. The principal particulars of the ship are shown in Table 2. Body plan is

shown in Fig.l0. Test results have been taken from Salvesen et al. (1970).

Table 2. Model characteristics of destroyer.

LTtrt 5.307m
LBP 5-307m

Beam 0.565m
Draft 0.1 94m
LCG 0.0856m

(forn'ard o f amidship s)

Cg 0.5374

l

I
i_ Ftg. 10. Body plan ofdestroyer.

Fig. 11, sho'ws the corryarison botween the calculated results.with experimental results for

heave motion at Fr - 0.25. From this graph, it is seen that the uondimensional heaye motion

inctea"ses at a certain limit and then decteases gradually with the increase of the value of [,/], and the

calculated value is slightly lower from the pick bocause of resonaace to the experimontal value.
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>i 0.8

0.4

0 0 0.4 0.8 1.2 1.6

LIL
Fig. 11. Heave motion at Fn:0.25 in head sea.

Fig.ll, shows the comparison between the calculated results with experimental results for pitch

motion at Fr : 0.25. From this graph, it is seen that the non-dimensional pitch motion increases at a

certain limit and then decreases gradually with the increase of the value of L/1. and the calculated

value is as like as previous.

t.6

6\,v
talx

0.8
UI,

1.2 1.6

Fig. 12. pitch motion at at Fn:0.25 in head sea.

Fig. 13, shows the comparison betw,een the calculated results with experimental results for

heave motion at Fr : 0.35. Fig.14, shows the comparison between the calculated results with

experimental results for pitch motion at Fr : 0.35.
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3ig. 13. Heave motion at at Fn:0.35 inhead sea'

1.6

1.2

l!\,v
l()x

0.4

0.00.0 0.4
Ll1,

F.ig. 14. Pitch nmtion at at Fn:0.35 in head s€4.

Fig. 15, shows the comparisol between the calculated results with experimental results fsr

heave motion at Fr : 0.45. From this graptL it is seen that fte nondimensional heave motion

increases at a certain limit and then decreases gradually with the increase of the value of L,r), and the

elculatd value is olose to the pick of the experimental value.
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Fig. 15. Heave motion at Fn=0.45 in head sea.
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Fig. f6. Heave motion at Fn=6.45 in head sea.

Fig. 16, shows the comparison between the calculated results with experimental results for

pitch motion at Fr: 0.45. From this graph it is seen that the non-dimensional pitch motion increases

at a certain limit and then decreases gradually with the increase of the value of Lil, and the calculated

value is slightly deviates from the experimental value.
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5.0. Conclusion

From the numerical results calculated by the present computer code, the following conclusion may

be drawn:

i. The present numerical result slightly deviates from the experimental results, but overall

prediction is quite reasonable.

ii. The program gives reasonable results for a wide range hull form (Cs : 0.50 - 0.80)'

iii. As the experimental work is very costly, so this program might be useful for the prediction

of ship motion at initial design stage.
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Abstract

Liquidity and profitabiliQ management clre very important issues in the growth and
survival of business entity. The ability to hold the trade-off between the two elements
concerns the financial managers because either inadequate liquidity or excess liquidity
may be damaging to the smooth operations of the organization as well as profitability.
The primary aim of this paper is to see empirically the overall liquidity and profitability
condition of textile industry and finding out whether there is any significant relationship
between liquidity and profitabiliQ based on performance ofsome selected manufacturing
companies in textile industry listed with Dhaka Stock Exchange Limited. The analysis is

based on a sample of five manufacturing companies of textile industry listed with Dhaka
Stock Exchange Limited for the period 2009-2012, i.e., fifteen firm years. Correlation
analysis and descriptive stcttistics were used in the analysis. Findings suggest that there
is no statistically significant relationship between liquidity and profitability and have a
relatively weak liquidity conditions among listed manufacturing companies of textile
industry. Besides, the study suggests that the liquidity has low degree of influence on the
profitability and there exist an inconsistency in liquidity and profitabiliQ management
among the selected manufacturing companies.

Keywords: Cash Conversion Cycle (CCC), Receivables Collection Period (RCP), Payables

Repayment Period (PRP), Inventory Conversion Period (ICP), Current Ratio (CR), Liquidity Ratio

(LR).

1.0. Introduction

Profitability and liquidity can be considered as most high up issues that management of

every organization should take these as their major business decision areas. Liquidity refers to the

ability of a firm to meet its short-term obligations. The liquidity of an asset means how quickly it can

be transformed into cash. When referring to company's liquidity one usually means its ability to meet

its curent liabilities and is usually measured by different financial ratios. A study of liquidity is of

major importance to the financial analysts because of its close relationship with day to day operations

of a business @hunia at al., 2011). A weak liquidity position poses a threat that business firm faces

Sonargaon Universily Journal Vol. 1, No. I 126
I



when paying their short-term liabilities that ultimately leads to a negative impact to the profitability

of the concerned firms.

Profitability is a measure of the amount by which a firm's revenues exceeds its relevant

expenses (Niresh et a1.,2012). Potential investors are interested in dividends and appreciation in

market price of stock. So, they pay more attention on the profitability ratios. Managers on the other

hand are interested in measuring the operating performance in terms of profitability. Hence, a low

profit margin would suggest ineffective management of resources that company has and also

demotivate investors to invest in the company.

The liquidity and profitability goals are contradictory to each other in most of the decisions

which the finance manager takes. For example, the firm by following a lenient credit policy may be

in a position to increase its sales, but its liquidifi may tend to worse. In addition to this, referring to

the risk return theory there is a direct relationship between risk and retufll. Thus, firms with high

liquidity may have low risk and then low profitability (Falope et a1,,2009). Conversely, firm that has

low liquidity may face high risk results to higher return. Consequently, a firm is required to maintain

a balance between liquidity and profitability in its day-to-day operations.

Cash is the lifeblood of orgarttzations. An organization having a proper set of liquidity

management policies and procedures will improve profits, reduce the risk of corporate failure and

significantly improve its chances of survival. It also provides a strategic advantage especially in

diffrcult economic times. Effective liquidity management will enable an organization to derive

maximum benefits at minimal cost. As early stated, the survival of a business entrty depends

extensively on its ability to meet its current obligations as they fall due. This study has shown overall

liquidity and profitability condition of textile industry and further shown the degree of relationship

between liquidity management and profitability in the selected manufacturing companies listed with

Dhaka Stock Exchange Limited (DSE).

2.0. Literature Review

Liquidity and profitability are the two main purposes of Working Capital Management

(WCM) and relates to the matching of assets and liabilities movements over time. The general claim

in literature centers on liquidity/profitability tadeoff hypothesis which posit that these two financial

terms pose conflicting ends to an organrzation. Hence, a pursuit of one will mean a tradeoff of the

other (Mihir et al., 2009). However, the other side of thinking holds that managers can pursue both

liquidity and profitability goals as these two objectives have a direct relationship. These two views

were observed by Mihir et al. (2009) in their works: liquidity and profitability model of WCM. They
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pointed out that there were two distinct schools of thought on this issue. Firstly, that working capital

is not a factor of improving profitability and there may be a negative relationship Hween them.

Secondly, as investment in working capital plays a vital role to improve corporate profitability, so

unless there is a minimum level of investment in working capital, output and sales level cannot be

maintained.

Specifically, Rahman (2011) studied 9 companies in textile industry covering the periods of

three years from 2005 to 2008 where he concluded that profitability and working capital position of

textiles industry is not satisfactory. The study further revealed that working capital management has

a positive impact on Profitability. Sayadtzzaman (2006) in his article on "Working Capital

Management: A study on British American Tobacco Bangladesh Company Limited" mentions that

the efficiency of working capital management of British American Tobacco Bangladesh Company

Ltd. is highly satisfactory due to the positive cash inflows and planned approach in managing the

major elements of working capital. He found that working capital management helps to maintain all

around efficiency in operations. Another study conducted by Rasul (2012) attempted to analyze

liquidity impact on Islamic banks' profitability in Bangladesh during the period 2001 to 2011, where

he showed that there is greater dependency of bank's profitability on liquidity as cash & dues from

banks to total assets (CDTA), cash & dues from banks to total deposits (CDDEP), investment to total

assets (INVSTA) and investment to total deposits (INVSDEP) are depended on independent

variables like return on assets (ROA), return on equity (ROE) and retum on deposits (ROD)

suggested by adjusted R squares profitability variables ROA, ROE and ROD are respectively 77.1o/o,

4.5Yo and,24.6Yo dependent on independent variables. Most recent study conducted by Akter and

Mahmud Q0l4) based onrtwelve banks in four different sectors (Government banhs, Islami banks,

multinational banks and private commercial banks) where they tried to figure out how much liquidity

(CR) of a bank can explain its profitabilify (ROA) and conclusion was that there is no significant

relationship between CR and ROA.

Shin et al. (1998) studied a sample of 58,985 listed companies in America for a period of

twenty years and found a strong negative relationship between the net trade cycle (cash conversion

cycle, CCC) as a measure of liquidity and ROA as a measure of corporate profitability. On the basis

of this finding, they concluded that managers can increase the value for their shareholders by

reducing the cash conversion period to a reasonable minimum. Iir the same vein, Deloof (2003) also

reached the same conclusion when he investigated this relationship on a sample of 1009 large

Belgian non-financial firms; A similar study was carried out in Athens by Lazaridis et al. (2006)

l

l

1
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studying a sample of 131 listed firms for the period 2001 to 2004. They found a strong negative

relationship between profitability and CCC and advised that managers handle correctly the CCC and

keep each of its components at optimal level ia order to enhance profitability.

Most recent studies have also confirmed the existence of the tradeoffbetween liquidity and

profitability. For instance, Manohar et al. (2010), did a case study of Cement Industry in Tamilnadu

and found significant negative relation between tle firm's profitability and its liquidity level. Also,

Bhunia et al. (2011) studied the importance of liquidity management on profitability and found a

significant negative relationship between the profitability Measured by Return on Capital Employed

(ROCE) and all the independent variables (C& LR, AL& DE& AOI, AOD, and AOC) excep for

CR which indicated a positive influence on profitability. An explanation to some of these results

could be gleaned from the asserting that shortening the CCC releases liquidity and impacts directly

on the company's financial position as well as the company's returns.

Contrary to the above-mentioned literature, some researchers found positive and mixed

(both positive and negative) association between liquidity and profitability. Narware (2004) in his

study of working capilal management and profitability of NFL, a fertilizer company found both

positive and negative association. Also, Deloof (2003) asserts Lhat, a longer CCC might increase

profitability because it leads to higher sale.

3.0. Objectives of the Study

The purpose of this study is to examine the liquidity and the profitability pattern of textile

industry and the relationship between them in order to predict whether liquidity predicts profitability.

The study further attempted to generate evidence on whether firm's profitability measured by ROE

and ROA depend on liquidity variables is significant or not. Specifically, the study tested empirically

the association between CR, LQ and TCR on the one hand with ROE and ROA on the other hand.

So, the objectives are as follows:

i. Examine the liquidity and profitability condition of textile industry and to determine

whether profitability and liquidity variables show satisfactory liquidity and profitability

patterns of textile industry.

ii. To identifi the nature and the extent of tle relationship between liquidity and

profitability variables through correlation coefficienl.

iii. To provide appropriate policy recommendations for the managers of the concerned

companies.
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iv. To suggest some measures to enhance the liquidity and profitability condition of listed

manufacturing companies :

4.0. Methodology

4.1. Data Source

The present study used secondary data for the analysis. Data were extracted from the annual

financial statements of the sampled companies for three years period, 2009-10,2010-ll and201l-12,

making a total of 15 firms' years observations. In addition to this, articles from academic journals

and relevant textbooks were also used.

4.2. Sampling and Research Design

The population of this study is confined to the textile sector consists of 32 firms listed with

the DSE. For the purpose of this paper, the study has selected a sample of five (5) manufacturing

companies out of 32 companies in textile sector listed with DSE Limited on random basis. Selected

five companies listed with DSE are Malek Spinning Mills Ltd; Square Textiles Ltd; Makson

Spinning Ltd; Saiham Cotton Ltd and Generation Next Ltd.

Both descriptive statistic and Pearson's Correlation analysis were applied for the data

analysis. The choice ofvariable used in this study was influenced by previous studies. The dependent

variable in this study is corporate profitability which is measured by the ROE and ROA. For the

independent variables, the paper adopts traditional liquidity variables namely CR, LR and TCR. On

the other hand, different efficiency variables like RCP, PRP, CCC and Operating Cash Flows Ratio

(OCFR) have also been used for descriptive analysis to find out whether there is any relationship

between these independent variables with ROE and ROA as dependent variables.

5.0. Liquidity

Liquidity is defined as the ability of a firm to meet its financial obligations as they fall due.

The balance sheet (defined as "a structured statement of assets and liabilities") measures these

resources and claims against these resources, describes the liquidity of the frm. Different liquidity

measures like CR, acid test ratio, quick ratio, net working capital, operating cash flow ratio or cash

ratio, working capital ratio, CCC as a cornbination of three activity variables: debtor collection

period, creditor payment period, inventory conversion period are most ofted used in different

research papers on corporate profitability and liquidity to measure the operating efficiency of the

company. Among these variables following are used as liquidity variable for this paper:

5.1. CCC

The CCC is used as a comprehensive measure of working capital as it shows the time lag
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between expenditure for the purchase of raw materials and the collection of sales of finished goods "

(Padachi, 2006). The day to day management of firm's short term assets and liabilities plays an

important role in the success of the firm. Firms with long term prospects and healthy bottom lines do

.not remain solvent without good liquidity management. The CCC is calculated thus:

CCC: @ays of Sate Outstunding + No. of Day in Inventories - Days of Payable

Outstanding)

In the formula, above, the three variables to which CCC is dependent are defined as follows:

a Days of Sales Outstanding/Receivables Collection Period (RCP) :
,*emtuc.**ooaito&k#

This ratio shows number of days it takes an organization to recover its credit sales. Shorter

period is better for the organization. Account receivable with a longer recovery period possesses

occurrence of bad debt for the company and also affects liquidity in the short run'

InuentarY
a Days of Sales in Inventory/ Inventory Conversion Period (ICP) : ---totr!-

8.65

The inventory conversion period represents the number of days inventory is held before

being sold and replaced. Shorter inventory conversion period is better because the faster we will

convert our inventory into sales, there will be less chance of obsolescence and paying of over-

stocking cost.

* Days of Payables Outstanding/Payable Repayment Period (PRP) :4-ffit'ttr
t€,

This ratio shows the number of days the company is required to settle its short-term

obligations. The longer the period the better for the company, as it gives the company leverage to

recover it receivables.

Together with these variables, CCC is likely to be negative as well as positive. A positive

result indicates the number of days a company must borrow or tie up capital while awaiting payment

from a customer. A negative result indicates the number of days a company has received cash from

sales before it must pay its suppliers (Drever, M, & Hutchinson, P, 2007). Of course, the ultimate

goal is having low CCC, if possible negative, because the shorter the CCC, the more efficient the

company is in managing its cash flow.

5.3. OCFR or TCR

An important measure of the overall financial health of a company is the level of cash it
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generates through normal business operations. As a company operates, cash flows into the'business

as'income and out as expenses. These activities, known as cash flows, are at the heatt of all

businesses and determine the ability of the company to generate profits and continue its operations.

The formula for the operating cash flow ratio can be written as:

OCFR: ti:sh Fiolr irr7r11 I,s€rafisRs

f;;rr€nt ricbiiiries

5.4. CR or QR

The CR is a financial ratio that shows the proportion of current assets to current liabilities.

The CR is used as an indicator of a company's liquidity. In other words, a large amount of current

assets in relationship to a small amount of current liabilities provides some assurance that the

obligations coming due will be paid.

5.5. LR

LR measures the ability of a company to use its near cash or quick assets to extinguish or

retire its current liabilities immediately. Quick assets include those current assets that presumably can

be quickly converted to cash at close to their book values. It excludes inventory.

, -- Cash and Ccsh ery.li*'e.lsnrs *,qarketobla Safi,lrit:Es+dcs{'t&rrs8Bc.slir.tr&iB-^-

6.0. Corporate Profitability

Profitability is the ability to make profit from all the business activities of an organization,

company, firm, or an enterprise. It measures management efficiency in the use of organizational

resources in adding value to the business. Profit is the ultimate 'output' of a company, and it will
have no future if it fails to make sufficient profits. Different profitability measures like ROCE,

earnings before interest and taxes (EBIT), earning before tax (EBT), gross profit margin, net profit

margin, ROA, ROE, return on investment (ROI), return on net assets (RONA) are most often used in
different research papers on corporate profitability and liquidity to measure the operating efficiency

of the company. Among these profitability measures we have used following two measures because

these two effectively relates a profit figure (from the Profit and Loss Account) to a resources figure
(llom the Balance Sheet).

6.1. ROE

Common or ordinary shareholders are entitled to the residue profits. The rate of dividend is

not fixed; the earnings may be distributed to shareholders or retained in the business. Nevertheless,

the net profit after tax represents their return. A return on shareholder's equity is calculated to see the
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profitability of owners' investment. The shareholders' equity or net worth will include paid up share

capital, share premium and reserves and surplus less accumulated losses. Net worth can also be

found by subtoacting total liabilities ftom the total assets. The ROE is net profit after taxes divided by

shareholders' equity which is given by net worth.

ROE
Frtrlir ajrtsr t6r

,\f F a ?tr.errh ieqtnity j

6.2. ROA

ROA expresses the net income earned by a company as a percentage of the total assets

available for use by that company. ROA measures management's ability to earn a return on the

firm's resources (assets). The income amount used in this computation is income before the

deduction of interest expense, since interest is the return to creditors for the resources that they

provide to the firm. The resulting adjusted income amount is thereby the income before any

distribution to those who provided funds to the company. ROA is computed by dividing net income

plus interest expense by the company's average investment in asset during the year.

i{el lncer*e .$rar l"ar*Inreresf Erpe'nss
NI'A -- CL1s!'agtE aErtrl Csoet duri.ng lhE :i'se.r

7.0.Dila Analysis and Discussion on Findings

The results and findings of the study are based on the empirical results that begins by

'.looking at the-

* Descriptivestatistics

* Pearson's Correlation.

7.1. Descriptive Statistics Analysis

A sample of five manufacturing companies for the year 2009-2012 in the textile sector

quoted on the DSE was selected and used to determine the liquidity and profitability performances

and to determine relationship between tiquidity management and corporate profitability. The

combined descriptive statistics for all the companies show (Table l& 2) a relatively weak liquidity

management. The average debtor's collection period of the companies (152 days) is larger than the

average payment period (a8 day$. Account receivables with longer recoverable period possess the

risk ofbad debt for the company and also affect liquidity in the short run. Standard deviation for the

Debtor Collection Period is also high (51.05). That means all the companies operating within the

industry are not in the same track. Debtor Collection Period (DCP) for the companies significantly

differs from each other that are also same for the Creditor Payment Period (CPP). ICP for the
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companies (1S2 day$ indicates inefficiencies also by standard deviation of 79'31 represents

inconsistencies among companies in dealing with the inventory. That means companies on an

average need 182 days to hold inventory before being sold and replaced' Actually, these activity

ratios help us to predict companies' operating efficiency and effectiveness in dealing with its day to

day operation. But together these activity ratios help us to draw conclusion about companies'

liquidity in the form of ccc which in this case indicates a value of 286 days mean companies on an

average spend 286 days to regain its investment in raw material'

Tablel.Descriptivestatisticsofselectedfivecompanies.

Source: Figures are calculated using the information provided in the annual report ofthe resPective

companles

The companies could settle only 2.44o/oof their current liability from their operating

activities v/ith high standard deviation (19.42%) which is not desirable. They have an average time

lag of 286 to turn their investment in raw material to cash as indicated by CCC' This period seems

too long and could have a negative impact on liquidity. Normally higher the debtors turnover ratio

better it is. Higher turnover signifies speedy and effective collection. On the other hand, lower

tumover indicates sluggish and inefficient collection leading to the doubts that receivables might

contain signif,rcant doubtfrrl debts. For the above case RCP is not in the satisfactory level for the

companies on an average because 152 days in RCP indicates that companies within the industry are

not efficient in managing their debtor. If we see PRP, companies have to pay their creditor within 48

days of purchase indicating huge mismatch between RcP and PRP. ICP also indicates inefficient

performance and liquidity crisis in the overall industry. CR of 1'90 indicates companies have
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Particulars Mean p (AM) Standard Deviation (u)

Receivables Collection Period (RCP) 152 s 1.05

Payable RepaYment Period (PRP) 47.8 54.55

Cash Conversion CYcle (CCC) 286 151.57

Inventory period (ICP) 181.8 79.31

Operating Cash Flow Ratio (OCF Ratio) 2.44% t9.42%

Liquid Ratio (LR) 91.1 0.14

Current Ratio (CR) 1.896

Return on Assets (ROA) 75s% 4.3%

Return on EquitY (ROE) 9.04% 55%
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availability of current assets that is approximately equal to double of current liabilities. Although it

may be considered as satisfactory but liquid ratio score of l.l9 dictates companies' current assets

consist significant portion ofinventory and prepaid expenses that cannot be considered as most liquid

assets create liquidity crisis in the company. Also, standard deviation for LR (0.14) and CR (0.54)

indicates deviation in the liquidity management among the companies. Again, significant deviation in

different variables indicates some form of inconsistency among companies operating within the

industry. So overall, liquidity ratio for our concerned industry is not satisfactory.

On an average, all the companies ROA are 7.55% which is quite low. Common rule is that

higher the ROA the better it is, because the company is eaming more money on its assets. A low

ROA compared with the industry average indicates inefficient use of company's assets. In case of

ROE; higher values are generally favorable, meaning that the company is effrcient in generating

income by using shareholder wealth. Here average ROE is quite low (9.04%). One thing should be

mentioned that the deviation in ROE (5.5%) and ROA (4.3%) among different companies in the

industry is also significant meaning that all the firms in the industry are not able to get profit.

However, relying solely on ROE for investment decisions is not safe. It can be artificially influenced

by the management.

Table 2. Summary of Companies Liquidity Management and Profitability (Average for the year

2009-2012).

Source: Figures are calculated using the information provided in the annual report ofthe respective

companies.
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Ratios

Companies

RCP PRP ICP CCC CR LR OCF

Ratio

ROA ROE

Malek

Spinning

112

days

t7

days

l9s

days

290

days

2.54 1.13 -11.30% 2,18% 0.3%

Square

Textile

136

days

100

days

tt4
days

149

days

1.95 1.05 34.09% 10.88% t5.51%

Makson

Spinning

228

days

2 days 312

days

538

days

2.r2 l.l8 -ls.24% t2.89% 927%

Saiham Cotton 178

days

114

days

127

days

191

days

r.79 1.16 03.98% 6.78% 10.06%

Generation

Next

106

days

6 days l6l
days

262

days

1.08 1.43 0.6s% 5% t0%
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If we see Table 2, CCC is lower (149 days) for Square Textile among frve (5) companies that

means square is most efficient in collecting their invested amount in the production process back to

them among concerned companies. Again, CR and LR for Square Textile is also satisfactory

matqhing with the standard for CR (2:l) and, LR (l:l). The thing is that CR and LR should not be

more or less; rather it should be matched with standard in order to avoid both liquidity crises and

excess liquidity. In case of OCF ratio, square also leads among the companies because it is able to

repay 34.09Yo of its current liabilities from its operating cash,flows also highest among the

companies. ROA is highest for Mahson Spinning (12.89%) followed by Square Textile (10.88%) that

means both companies effectively manage their liquidity and profitability within indusfry. ROE is

highest for Square Textile (15.57%) followed by Saiham Cotton (10.6%) indicating effective

liquidity profitability tradeoff for Square Textile.

7.2.1. Research Model:

Pearson correlation analysis was carried out to identi8, the trade-off between liquidity and

profitability. Here, liquidity variables are independent and profitability variables are dependent. It

can be represented as follows;

P=f(L)

Which shows profitability is the function of liquidity.

Where, P : Profitability; t : Liquidity

In the present study, profitability is measured by using two ratios namely ROA and ROE as

suggested by J..Aloy Niresh(20l1) and Monika Bolek(2013), whereas liquidity is measured by using

CR, TCR and LR. Further some of the liquidity variables discussed earlier like DCP, CPP, ICP and

CCC are also used.

7.2.2.Hypotheses of the Study

The following hypotheses were formulated for the study.

Ho: Liquidity Management and Profitability are not significantly correlated.

Hr: Liquidity Management and Profitability are significantly correlated.

8.0. Result and Analysis

Through conducting correlation analysis this study was able to identify the degree of
association among the variables. Table 3 indicates the relationship between the various independent

and dependent variables used in the study. As it is observed in the table, the correlation values were

found to be mixed (both positive and negative) belween the independent and dependent variables.
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The 'r' values were found to be negative between ROE & liquidity variables as measured by CR, LR

ana fCn consisting the correlation values of -0.52, -0.06 and -0.90. Correlation between ROE and

CR is negative because as company invests more in the current asset its ability to invest in the long-

term asset decreases that has an impact on profitability through lowering the investment in

productive activities of business. Again, correlation

Table 3. Correlation Matrix.

Correlation is significant at the 0.05 (2tailed)

Source: Figures are calculated using the information provided in the annual report ofthe respective

companies

between ROE and LR is justified to be negative for the same reasons. But RO Eand TCR is

significantly correlated as negative because TCR consists ofonly more liquid asset such as cash and

cash equivalent and current liabilities. As company are holding more cash it does not invest neither

in long term asset nor in other current assets rather than cash and cash equivalent, so it creates

negative impact on profitability.

i

Variables CR LR TCR RCP PRP ICP CCC ROE ROA

CR 1.0000

p-va1ue

LR -0.7878 1.0000
I

p-value (0.e86e)

TCR 0.7078 -0.2549 1.0000

p-value (0.eee2) (1.000)

RCP 0.2305 -0.2719 -0.3737 1.0000

p-value (1.000) (1.000) (1.000)

PRP -0.0016 -0.5455 -0.3271 0.0503 1.0000

'p-va1ue (1.0000) (r.0000) (1.0000) (1.0000)

ICP 0.3346 0.0893 0.1472 0.6165 -0.'7325 1.0000

p-value (1.000) (r.000) (1.000) (1.000) (0.ee81)

CCC 0.2s06 0.1 558 0.0688 0.6403 -0.7288 0.9953* 1.0000

p-value (1.000) (r.000) (1.000) (1.000) (0.ee83) (0.0137)

ROE -0.5195 -0.0611 -0.9035 0.2181 0.5223 -0.3461 -0.2973 1.000

p-value 1.000 1.000 0.7224 1.000 1.000 1.000 1.000

ROA 0.0086 -0.3163 -0.6579 0.7490 0. I 585 0.3582 0.3805 0.6973 1.000

p-value 1.000 1.000 0.9999 0.996s 1.000 1.000 1.000 9995

Sonargaon University Journal Yol. l, No. 1 137



Corporate Liquidity and Profitability Pattems of Some Selected

Textile Manufacturing Companies Listed with Dhaka Stock Exchange Limited

Now if we see correlation between prohtability variable ROA and liquidity variable as

measured by C& LR and TCR we see 'r' value are 0.0086, -0.32 and -0.66 respectively. The

correlation between ROA and CR is insignificantly positive meaning that there is no relation or

insignificant relationship between them. Again, correlation between ROA and LR is -0.32 meaning

that as company increases its invesunent in more liquid asset its ability to invest in the productive

long term asset decreases as investment decreases. So it is negatively correlated following

insignificant relation. Finally, ROA and TCR is correlated as negative indicated by the figure -0-66

meaning that as company holds more cash in their daily operation its ability to invest in the profitable

opportunity decreases.

Besides the descriptive analysis above, it can be deduced by correlation that there exist

positive relationship between the value of ROA and the company's RCP, PRP, ICP and CCC (Table

3). Higher RCP & CCC mean that companies have flexible credit policy that encourages its

customers to purchase their product comparatively higher price which ensures more profitability in

the company's financial statement. That is way result shows positive correlation. PRP is positively

correlated with ROA (0.16), meaning that fund is used in the investment purpose rather as a payment

to creditors. ROE has positive relationship with RCP (0.22) andPRP (0.52) for the same reasons as

ROA is positively correlated with RCP and PRP. But ROE has negative correlation with

ICP (-0.35) because companies do not have available finished good to ensure sale at the same time

profitability. Finally, it is apparent from the table that, without ICP and CCC correlation values were

found to be statistically insignificant between all the independent and dependent variables used in the

study as indicated by the probability (P) values.

8.1 Ilypothesis Testing

Table 4. Hypotheses testing result.

8.2. Overall Findings and Recommendations

This study examined the trade-offbetween liquidity and profitability in the manufacturing sector

of Bangladesh. The major findings with recommendations of the study are summarized below:

No. Hypotheses Results Tools

Ho Liquidity Management and Profitability are not significantly

correlated

Accepted Correlation

Hr Liquidity Management and Profitability are significantly correlated. Rejected Correlation
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Although pair correlation among most of the variables does not show statistically significant

relationship between liquidity and profitability, it can be said that changes in the liquidity

position of selected firms exerts moderate or in some extent low level of changes in the

profitability. It is suggested that further research can be conducted on the same topic with all

the companies in the same sector as well as with different sectors and extending the years of

the sample.

The 'r' values were found to be negative between ROA & liquidity variables as measured

by TCR and LR, consisting the correlation values of -0.66 and -0.52 but positive between

ROA and CR consisting the correlation values of + 0.009. Again, 'r'values were found to

be negative between ROE & liquidity variable as measured by CR, LR and TCR, consisting

the correlation values -0.52, -0.06 and -0.90. So, the correlation values were found to be

mixed (both positive and negative) between the independent and dependent variables

although negative correlation is dominating.

Average DCP 152 days compared with CPP 48 days, pointing poor level of management in

the operation of the business because companies collect amount due to their debtors within

I 52 days of sale whereas pay amount due to creditors within 48 days of purchase indicating

a mismatch between collection and payment period reflected in CCC of 286 days. It should

therefore be the burning desire to make prudent liquidity decision, which is part of working

capital financing in order to remain profitable and competitive.

A cash ratio (operating cash flow ratio) of 1.00 and above means that the business will be

able to pay all its current liabilities in immediate short term. Here, the value is 1.7, which is

quite satisfactory Qable l).

As average TCR, LR and CR for the industry are in a satisfactory position (Table 1). Better

liquidity position of the companies to some extent makes it difficult for the companies to

enjoy greater profitability. So, the candid recommendation of this paper is that overall state

of liquidity should be made optimal so as to have a favorable impact on the profitability of

the firms and also, reduction of cash conversion period which has the potential to improve

profitability by utitizing the fund that may be increased through gearing up CCC.

This paper has empirically established that a number of some key liquidity variables affect

corporate profitability among selected firms in textile sector of Bangladesh. These include

ICP, CCP, CR, LR and TCR. These factors will either positively affect profitability

depending on how effectively and efficiently firm's liquidity management has been piloted

1.

11.

lll.
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lv
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by corporate finance managers. So, an efficient tadeoff between liquidity and profitability

should be maintained so that utility from both liquidity and profitability are in the optimum

level.

vii. A cautious attention has to be paid as far as the profitability is concerned. The coefficients

of variation values of profitability measures (0.58 &0.61) were found to be higher than

those of liquidity measures. Thus, reveal the high volatility of profitability measures used in

the study. Therefore, manufacturing firms in Bangladesh should focus on reducing the

amount of volatility associated with the profitability me&sur€S:

yiii. Selected manufacturing companies in textile industry of Bangladesh should concentate on

maximizing profit while preserving liquidity. Policy makers should have the interest in

promoting efficient management of liquid assets to promote profilability.

9.0 Conclusion

Present declining states of many manufacturing companies in Bangladesh confirm

inefficiency and ineptitude in the management of liquid assets as suggested by different liquidity

variables. Although ROA and ROE value of 7.55 Yo and 9.04%o rcspectively indicate relatively

medium level of profitability in the textile industry, it'can be improved through better managing of

liquidity tbrough focusing some liquidity indicators. Hence, it becomes important to think about

proper liquidity and profitability management of the country's manufacturing as well as textile

industry. As liquidity and profitability both contadicts with each other, a proper tadeoff between

this two is necessary to ensure proper liquidity condition which at the same time ensure profitability

in the organization as many studies confirm the existence of the tadeoff between liquidity and

profitability. For instance, the finding of ow study is also similar to that of Narware (2004), about

working capital management and profitability of NFL, a fertrlizer company that found both positive

and negative association. Furthermore, this study is also similar to that of Ashok kumar and Manohar

(2010) who did a case study of Cement Industry in Tamilnadu and found significant negative relation

between the firm's profitability and its liquidity level.

The cardinality of liquidity management in any organization cannot be over emphasized.

This is because either inadequate liquidity or excess liquidity may be injurious to the smooth

operations of the organization. This paper was set out to explore the seemingly controversial

profitability/liquidity trade offtheory. Our empirical investigation using the pair correlation analysis

reveals that liquidity ratio-measures like CR" LR and TCR have a negative relationship with

profitability measwed by ROE. Positive relation was found between liquidity measured by CR, DCP,
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Corporate and Profitability Patterns of Some Selected
LimitedTextile Listed with Dhaka Stock

ICP, CPP and profitability measured by RoA. It is worthy to mention here that the negative direction

reveals with respect to ccc 6nd RoE is very informative of the fact that the ccc needs to be

shortened to engender increase in profrtability'
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Abstract

Spirality and shrinkage are the most common problems for knitted fabric due to their
asymmetrical loop formation. Spirality is a dimensional distortion in circular knitted
fabrics and has an obvious influence on the aesthetic and functional performance.
Shrinkage is the process in which a fobric becomes smaller than its original size while
washing and drying. This study explicitly determined the theoretically approach of the
causes and remedies of spirality and shrinkage and the main dffirence between tumble
and line drying. The tumble drying was more responsible for shrinkage contrary to the
line drying. Among the samples the full feeder lycra single jersey shows the best result
in shrinkage and spirality and double pique shows the worst result due to more tuck
loop in its structure. Finally, this study illustrated that line drying was the best for using
the garments with assured quality and dimensional stability.

Keywords: Line Drying, Tumble Drying, Spirality, Shrinkage, Weft Knitted Fabric etc.

1.0. Introduction

The ever-increasing demand of knitted apparels has attracted attention in global niche

market. Knitted fabrics are used in manufacturing of fashion garments and even it has the potential in

the formal wear segments also (Afroz, 2012). The dimensional stability of knitted fabrics is an

important factor of the knitting industry (Hossain, 2012). Onthe knitted fabric, it is necessary that

the wale be perpendicular to the course, but Weft knitted fabrics tend to undergo certain dimensional

change that causes distortion in which there is a tendency ofthe knitted loops to bend over, causing

the wales to be at diagonal in-stead of perpendicular to the courses. However, the wales are not

always perpendicular to the course and skew to the right or left, forming a spirality angle which

creates a serious problem, especially in the apparel industry (Afroz, 2012).It is well known that weft

knitted fabrics tend to undergo large changes in dimensions such as spirality and shrinkage. This

often directsd to distortion upon repeated washing. A large number of factors are responsible for
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causing these dimensional changes in weft knitted fabric structures; these are all associated with the

yarn twist and hardness, knitting, finishing and making-up of the knitted fabrics. The residual torque

in the component yam caused due to bending and twisting is the most important phenomenon

contributing to spirality. The residual torque is shown by its twist liveliness. Hence the greater the

twist liveliness, the greater is the spirality. Twist liveliness of yam is affected by the twist factor or

twist multiple. Besides the torque, spirality is also governed by f,rbre parameters, cross-section, yarn

formation system, yarn geometry, knit struchue and fabric finishing. Machine parameters do

contribute to spirality. For instance, with multi-feeder circular knitting machines, course inclination

will be more, thus exhibit spirality. It affects the garments as the displacement of the side seams and

this causes an important quality problem. This problem is prevented during the finishing and dyeing

processes by different methods, however these preventions are temporary and after washing

processes, on the clothes the displacement of side seam is occurred. Spirality depends on feed

density, machine cut, and loop shape, but the magnitude of spirality can be offset by the selection of

yarn twist direction. In addition, reduction in yam "torque" can only partially reduce fabric spirality,

but the use of plied yams and plaiting techniques may completely eliminate it (Araujo, 1989). It is

also a fact that consumers are becoming increasingly concerned and aware of fabric quality and

expect higher standards of performance than ever before, even after a number of wash and dry

cycles. A tumble dryer is a powered household appliance that is used to remove moisture from a load

of clothing and other textiles, usually shortly after they are washed in a washing machine. Clothes

may also be dried by natural evaporation and, if available, sunlight on an outdoor or indoor clothes

line or clothes horse. Many dryers consist of a rotating drum called a "tumbler" through which heated

air is circulated to evaporate tle moisture, while the tumbler is rotated to maintain air space between

the articles. Using these machines may cause clothes to shrink or become less soft (due to loss of

short soft fibers/lint). A simpler non-rotating machine called a "dryrng cabinet" may be used for

delicate fabrics and other items not suitable for a tumble dryer. A clothes line or washing line is any

type of rope, cord, or twine that has been stretched between two points (e.g. two sticks) outside or

indoors, above the level of the ground. Clothing that has recently been washed is hung along the line

to dry, using clothes pegs or clothespins. Washing lines are attached either from a post or a wall, and

are frequently located in back gardens, or on balconies (Wikipedia,2016). The dimensional stability

of knitted fabrics is an important area of the knitted industry. Fabric shrinkage is the ultimate

problem if the dimensional stability of the knitted fabrics is not properly taken care. There are

various factors influencing the dimensional stability as well as the shrinkage of the knitted fabrics.

1
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Though the factors such as fibre characteristics, stitch length, machine gauge, yarn twist, knitting

tension causes dimensional variations, the factor mostly responsible is relaxation of internal stress

and the swelling of the yarn (Anbumani, 2007). Ifuitted fabrics often never firlly recover from these

strains and have to withstand the considerable wear and tear due to everyday use and laundering

processes. To meet the demands of an increasing market, knitters have called for increased research

into the dimensional stability of knitted cotton goods. With the rising popularity of cotton, greatsr

demands in terms of quality were required as the customer became more awaxe of the negative

properties, e.g. shrinkage from laundering (Munsi, 1993). The properties of cotton are limited due to

its natural origins, therefore, if the consumer continues to expect higher Suallty and dimensionally

stable garments, the actual constuction of the fabric needs to be investigated. Another problem

manufacturers have to contend with is the factors affecting variability in customer washing processes

(Thomas, 1994). When the cotton yarn and the lycra yarn are knitted parallel or side-by-side in every

course, with the lycra yarn always kept on one side of the cotton yarn, tle method is classified as

"full plating or full feeder". When the Lycra is placed in alternating courses, the method is classified

as"halfplatingorhalffeeder"(Sadek,2012).Theeffectoflycrafibreontheextension-at-peakload,

immediate recovery delayed recovery, permanent set and resiliency of cotton-lycra blended knitted

fabric. It was observed that the immediate recovery, extension and resiliency of lycra fabric are

higher than 100% cotton fabric (Mukhopadhyay). Washing and drying techniqire are the most

important task in weft knitted fabric finishing. It requires an in-depth knowledge of the geometry,

stability and forces held within the fabric. The main aim of this work was to systematically

investigate the effect of the washing and drying variables on the dimensional stability and distortion

of knitted fabrics. The work demonstrated that changes occurring after laundering were largely due

to alterations in the loop shape, rather than loop length. The fabrics had taken up their fully relaxed

state and appropriate conditions for laundering. The'major aims of this study are to find out

dimensional changes of weft knitted fabrics due to different washing techniques.

2.0. Materials and Method

For this study seven types offabric have been produced from the same yam ofcount and

same lot. Yam from the same lot is placed in the creels carefully for knitting with single jersey

machine specification given (Table l). The fabrics were produced by using the parameters (Table 2)

and the yarn specification has been mentioned (Table 3). After knitting 2kg of each seven samples

were taken and then swung to make rope form for scouring, bleaching and dyeing. The fabric was

pre-treated and dyed in Fong's sample'dyeing machine (Actual capaclty up to l8kg). The name of

i
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chemicals and dyes were used in scouring, bleaching and dyeing mentioned separately (Table 4).

Then washed at 40"C for 18.min. The whole washing was done by the ISO: 6330 method. Then the

Table 1. Knitting machine specification.

Brand name of machine Jiung Long

Origin of machine Taiwan

Model JSL

Diameter of machine 26"

Number of feeder 60

Number of needle 19607

Machine gauge E-24G

Machine speed 23 RPM

Table 2. Description of different fabric with yarn.

Table 3. Yarn specification Ne 30/1 combed yarn used in the fabric manufacturing process.

Properties Test results

Twist factor 3.60

Tenacity (mN/tex) t69

Elongation at break (%) 4.2

Unevenness (Uolo) 10

Thick place/l 000m (+50%) 23

Thin place/l000m (50%) I

Neps/1000m (200%) 40

Fabric Type Combed Yarn count (Ne) GSM Stitch length (mm)

Plain S/J 30ll 115 2.80

Plain S/J (Lycra 4%: full feeder) 30/1 with 40D Lycra 220 2.55

Plain S/J (Lycra 2Yo: half feeder) 30/l with 40D Lycra 200 2.62

Single lacoste 30ll 140 2.74

Double lacoste 30ll 160 2.65

Single pique 30ll 120 2.75

Double pique 30lt 155 2.70
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Chemicals for scouring and bleaching Chemicals and dyes for dyeing

Name Amount Name Amount

Wetting agent l gnt/L Glauber salt 40 gruI-

Sequestering agent 1. gm/L Soda ash 10 gm,{,

Detergent 1gm/L Acetic acid I Cn,/L

Caustic soda 5 gnt/L JintexalateEco SQ- 1175CA (R/D*) 1 gnll
Hydrogen per oxide 6 CmlL Jinlev-Cl- 225 (RlD*) I grn/L

Stabilizer 2 gtn/L pH 8.5

Temperature 900c Temperature Up to 110"C

Time t hour Time 1.5 hour

Table 4. Chemicals and dyes were used in scouring, bleaching and dyeing.

samples were dried with line and tumble system for 4 hours at room temperature and 30 min at 60 'C

temperature respectively (Anand, 2002). After that the samples were fully conditioned for 48 hours

in a standard atmosphere of 20 + 2 oC temperature and 65 + 2o/o relative humidity. Then those

samples were tested to measure the dimensional stability or shrinkage and spirality percentage by

130:16322 method. Thus, all the experimental data has been derived and discussed consecutively.

3.0. Measurement of Shrinkage and Spirality

3.1. Materials

Template, Scissor, sewing machine, washing machine, washing Chemicals, dryer, tape.

3.2. Procedure

For calculating the shrinkage p€rcentage samples were cut into 20 crnx 20 cn1 then a-

rectangular area was marked 15 cm x 15 cm on each. Then the fabric is treated with 0.5% owf

wetting agent for 2 hours at 30 to 35'C with a liquor ratio of 1:50. Then after drying the fabric the

distance of the mark length and width are measured and shrinkage percentage is calculated by the

following formula:

Shrinkage %: U00 x (a-b)l/a

where, a = Distance between two ends before treatment; .,

b : Distance between two ends after treatment (Islam, 2014).

In this way both the lengthwise and widthwise shrinkage percentage is calculated and they are shown

in the Table 4. Spirality or twisting in a garment is appeared after washing. As a result, one of the
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side seams comes at front of the garment when wearer wears it. Spirality percentage depends on

fabric torque and garment structure.

{p} {Q}

A
Fig. 1. (P) Before wash sample, (Q) After wash sample.

For spirality check, two fabric samples are taken which are 30 cmx3Ocm in dimension.

They are stitched at three sides and one side is open. Then the fabric is washed in a washing machine

and after that dried both in line and tumbler.

Then the Spirality of fabric is measured using the formula- Spirality96, : 100* B/ A

Where, B: Displacement of side seam at bottom after wash

A: Side seam length (Islarn, 2014).

The results obtained from this experiment are shown in Table 4.

4.0. Result and discussion

By testing spirality and shrinkage percentage of the samples according to the mentioned

procedure and formula results are presented in Table 5. It was expected that the results obtained for

the dimensional stability tests carried out would be significantly different for the fabric structures,

due to the distinct nature of each structure. A positive value indicates extension of tested fabrics and

negative value represents shrinkage.

It was expected that the results obtained for the dimensional stability tests carried out would

be sipificantly different for the fabric structures, due to the distinct nature of each structure. A

positive value indicates extension oftested fabrics and negative value represents shrinkage.
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Fabric Type
wise idth wise

Plain S/J
Line fF2.80 l-4.30 12.7 s

rumble l-t.zo l-s.so p.zo

Plain S/J (Lycra 4%: full feeder) Line Fo.so l-r.oo lz.oo
Iumble l-t.oo l-2.60 l2.ts

Plain S/J (Lycra2o/o: half feeder) Line l+1.60 l-2.30 l2.so
Iumble l-1.80 l-3.00 P.80

Single lacoste Line l-:.+o l-+.+o lz.to
rumble l-s.:o l-z.oo p.+s

Double lacoste Line l-z.so l-o.so lz.:o
Iumble l-3.60 l-7.20 lz.ss

Single pique Line FF2.30 l-4.60 l3.oo
rumble l-t.zo l-+.so p.:s

Double pique Line l-s. r o l-z.so lz ss

Tumble l-o.oo l-s.zo p.oo

Table 5. Tested results of shrinkage and spirality percentage of fabric samples.

From the above test result it is seen that the overall shrinkage and spirality percentage ofthe

fabric samples were better in case of line drying system than tumble drying. If we separate the results

and placed in graph of the following graph may be appeared.

Plain5ll
{ty...tull ilyc6half
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Shriokage%
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From the graph of shrinkage percentage test result, it's clear that there only length wise

positive shrinkage or extension has occurred in case of plain single jersey, single pique and plain

single jersey with half Feeder lycra fabric samples for line drying and the rest of shows the negative

value. Among these the double pique, double lacoste and single lacoste has the worst shrinkage to

with wise in case of tumble drying.This is the result of presence of tuck loop in fabric structure. In

the fabric structure of plain single jersey has the gleater number of knit loop which is comparatively

more stable or uniform in structure thus it shows the positive result. Additionally, the present of more

lycra in fabric structwe the amount of shrinkage percentage lower this is the result for elastic

behavior oflycra which tends to recover it's original position after releasing applied force due to line

or tumble drying system

It is seen that the percentage of spirality is more for double pique, single lacoste and single

pique consecutively due to more number oftuck loops are present in the fabric structure. These loops

are less stable than knit loop which are present in plairt single jersey fabric structure. Additionally,

the lycra fabric has the lower spirality percentage, the firll feeder lycra fabric has lower spirality

psrcentage than halffeeder lycra fabric.

Finally, it is noted that the overall result is better in all type of fabric structure in case of line

drying technique than the tumble drying due to amount of applied force for maciine spin in tumble

drying is more and on the other hand for line drying system there is not needed to apply force for

fabric drying. For this reason, the loop deformation on tumble drying system is more than line &ying

and the course and wales displacement of knitted fabric occurred more. Thus, the spirality and

shrinkage percentage is more in tumble drying system.
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i 5.0. Conclusion

This study illustrated that the effect of various drying system used on garments washing made of

weft knitted fabric of different structure. It is observed that the line drying system shows overall

better result in case of spirality and shrinkage percentage of the dimensional stability of knitted

fabric. The knitted structure of different loops such as knit and tuck have also a great effect on fabric

spirality and shrinkage. More number of tuck loop present in fabric skucture shows worse result in

case of pique fabric. There is a slight impact of lycra percentage on spirality and shrinkage of weft

knitted fabric. The larger amount of lycra prevent in fabric shows better result on spirality and

shrinkage though fabric structure is same of single jersey plain fabric. So, the desiper of garments

manufacturer of knitted fabric should be informed that the accurate selection of definite skuctured

fabric may help a lot to design the garments for specific purpose while need to wash for further use.

The users also need to wash their garments and should prefer to dry in line drying system'

Dimensional stability of knitted fabric results for the various structutes indicated that there was a

significant diflerence between tumble and line drying. The tumble-dried samples were found to

shrink and spiral of loops (course and wales) to a greater extent. The effect of tumble drying was

evident throughout the investigation. It would appear that this method of fabric drying tends to cause

the most displacement of courses and wales change in the fabric due to a combination of knit and

tuck loops along with lycra. So, ftom this study it can be noted that to get acceptable shrinkage and

spirality wash with line drying is better than turnble drying system.
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Abstract

A hybrid photovoltaic (PW) solar system colnbines simultaneous conversion of the

absorbed-solar radiation into eleetricity and heat. In this study the design of an

experimental PWdual system, both air and water circulatian with modifications in the-

air channel is presented. A thin metallic sheet (TMS) inside the qir channel and painted

black ribbed iurfaces at the bottom of the air channel are placed. For observing the

variations of heat transmittance with change of the shape of the ribs four experimental

setups with a Trapezoidal, a Saw tooth forward, a Sow tooth back,vard ribbed surfaces

oni o Jtat ptati have been used, Natural convection is applied instead of forced
convection ro increase the system net electrical output & thereby the overall system

fficiency. All setups are of the same capacity, proiected area-and water heat extraction

method and averige depti. Performance study is cawied out during the months of March

to June, 2012 atiUf io*put, Gazipur, Bangladesh. Significant performance has been

obtained with the above stited modtfications. Natural convectton is allowed to take place

instead of Jluid convection. Results obtained in this study have been compared with

available information in the literature.

Keywords: Hybrid Thermal System, Solar Energy, Thin Metallic Sheet (Tms), Painted Black

Ribbed Surfaces.

1.0. Introduction

The need for alternative energy sources is getting urgent, hence, the development of

renewable energy is moving fast. Nationally and internationally various individuals and research

companies are creating new and exciting energy systems. Some of these apparatuses are great works

and need improving for massive use. Politician's world-wide are drafting policies and are making

agreements to make greater use oftlese energy sources.

A wide use of fossil fuels today is very harmful for the environment. In the early seventies

and eighties there were people and even scientists who preach otherwise, but today the negative

effects are showing. The earth is warming up and climates are changing. There are parts in the world

where there will be more rain and srmshine and others parts will become dryer than they already are.

Another negative effect is that the ozone layer is getting thinner which also leads to a warming up of

1
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the earth. These two effects complement each other and make it even more crucial to make another

step in a different direction. This step will lead us to the use of renewable energy.

Renewable energy is derived from an energy source that is rapidly replaced, or renewed by

a natural process. It is the energy which comes from natural resources such as sunlight, wind, rain,

tides, and geothermal heat, which are renewable in naflue. Some of the renewable energy are solar

energy, Wind and Wave energy, Hydropower, Bio-mass, geothermal energy etc. Solar energy is an

important clean, cheap and abundantly available renewable energy. The earth receives an incredible

supply ofsolar energy.

There is a good prospect of harnessing solar power in Bangladesh. In a recent study

conducted by Renewable Energy Research Centre, it is found that average solar radiation varies

between 4to 6.5 kwhm-2 day-r. Maximum amounts of radiation are available in the month of March-

April and minimum in December-January.

Mainly there are two ways to collect solar energy: Natural collection and Technological

collection.

There are also two methods for technological collection of solar energy.

i. Photovoltaic conversion method

ii. Thermal conversion method

Different photovoltaic cell convert only 5-15%o of the incoming solar radiation into

electricity, with the greater percentage converted into heat. The solar radiation converted into heat

increases the temperature of the PV modules, resulting in the drop of their eleckical efficiency. This

undesirable effect can be partially avoided by applying a suitable heat extraction mode with a fluid

circulation, keeping the elechical efficiency at a satisfactory level. Furthermore, this extracted heat

can be utilized for heating afu and/or water. For this purpose, the concept of hybrid

photovoltaic/thermal (PV/T or PVT) solar systems have been developed.

From the above discussion, it is found that a number ofsurvey works have been carried out

in hybrid PVT solar systems using air and water as heat carrier's fluid. But only a few works have

been carried out on PVT/dual (both air and watgr) system. However, both air and water are used as

heat carriers.

2.0. Experimental setup & test procedures

2.1. Experimental setup

Four experirnental setups are fabricated with similar design and dimensions except the

shape of the ribs. The whole setup is constructed in a wooden box. PV panels are set at the top of the
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box. Thin Metallic Sheet (TMS) is placed at the middle part of the box on top of which pipes are set

for water circulation. Air channel of 0.1m height is kept under the water heat exchanger. Different

ribbed plates (Trapezoidal, Saw tooth forward, Saw tooth backward and Flat plate) of same height

and dimension are placed on opposite wall of the air channel. The whole inner portion of the box is

insulated. TMS and Ribbed plates are painted black for better heat absorption. Fig. I shows the

schematic diagram of each experimental setup with different ribbed surfaces. Photograph of the

installed setup at IUT campus, shows in Fig. 2.

i!4trid M

Storase Tank

F'ig. 1. Schematic diagram of each experimental setup.

Fig. 2. Photograph of the installed setup at IUT campus.

The main components of each setup consist of a PV panel, a wooden box, a water heat exchanger

(W[DQ, a TMS and the absorber plate, ribbed plates at the opposite of air channel, water storage

tank, insulation, steel frame and stand. For this project, Polycrystalline-Silicon (pc-Si) PV panels are

used with a rating of 50 watts and 0.45rfi aperture area having approximate dimensions of (839 x

fr
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S37 x 50) mm. For circulating water copper tubes were used in this project, as copper has got higher

thermal conductivity which is a necessary requirernent of the project. The optimum diameter 1.25 cm

(%") is selected to facilitate the high rate of heat transfer and suffrcient rate of flow.

For the header portion, copper pipe of diameter 3.8 cm (1.5') is used. The diameter of the

header is found by calculating the cross-sectional area ofthe copper tubes corresponding to header

cross-sectional axea to maintain a uniform flow rate through all the tubes. For water flow to and

from the storage tank nylon tube of diameter 2.5 cmis used. Nylon tubes are flexible and don't bend

to intemrpt the flow.

Glass wool is used as insulation for its low conductivity (K) of 0.04 W/mK and of moderate

cost. Insulation of 2.5 cm height is applied a1 fts inner surface of the wooden box to avoid any kind

of heat transfer to and from the setup which may decrease the efficiency of the PVT system. A

supporting steel structure is made for the collectors and storage tanks. The collectors are set at an

inclination angle of (p) 23.50 and directed towards south.

3.3. Test Procedures

All the collectors are installed in front of the IUT workshop where there is no obstacle to

sunshine and faced towards south with an inclination angle of 23.50 which is the best angle to collect

as much as available radiation. Photograph of which are shown in Fig. 2. All storage tan}s are filled

$ &i.nabm m ln ffllmrilrtartrl

Fig. 3. Details of Hybrid Collector (All dimensions are in cm).
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early in the moming with fresh water. Temperatures are measured for PV panel (Tpy), Water heat

exchanger (Twirx), Inlet and Outlet of water (Ti and T6), Air in the channel (T"") and the rib

temperature (T"u) in air channel by using seven 36 S.W.G. Chromel-Alumel thermocouples. Selector

switches are used to switch among the thermocouples.

1.25 125

e

125

Fig. 4. Test specimens (a) Trapezoidal rib; (b) Saw tooth forward rib; (c) Saw tooth backward rib; (d)

Flat plate (All dimensions are in mm).

Fig. 5. Photograph of the Interior view showing the TMS with water heat exchanger,

f-
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Ambient temperature (T*r), solar radiation (G) are recorded hourly every day from at 8 AM

up to 6 PM. All readings are recorded in data sheets. Details of hybrid collector and test specimens

used in this study are shown in Fig. 3. and in Fig. 4. Photograph of the Interior view showing the

TMS with water heat exchanger shows in Fig. 5.

4.0. Results and Discussions

Performance study of four hybrid PVT systems was carried out in IUT Campus, Gazipur,

Bangladesh during the months of February to June 2012. Py panel temperature, water heat

exchanger surface temperature, outlet temperature of water, air temperatur€ in the air channel and rib

temperature in the air channel are recorded and plotted against time. These are presented from Fig. 6.

to Fig. 22. Thermal efficiency is calculated for all the setups and average values are plotted in Fig.

23. Thermal output is emphasized more than the electrical output in this study. As no electrical load

is used as a part ofthe setup, output from PV panel is not hampered.

4.1. PV panel Temperature

Typical temperature diskibutions of PV panels of diflerent setups with time are shown in

Fig. 6 to Fig. 8. As the PV panel receives the solar energy directly on top of the setup, panel

temperature rises very quickly with time. These figures show similar patterns of temperature survey

with slight difference among four setups. PV panel temperature rises from 8:00 am to 12:00 noon

and then decreases after 2:00 pm rapidly. In an intense sunny day of l5March2012, the maximum

temperature ofPV panel is found to be 62"C for flat plate, 56oC for trapezoidal, sToC for Saw tooth

forward and 59"C for Saw tooth backward plate. In a sunny day of 30lApfll20l} the maximum

temperature of PV panel is found to be 61oC for Flat plale,54oC for trapezoidal, 56oC for Saw tooth

forward and 59oC for saw tooth backward plate. In a rainy day of 30/Mayl20l2, the maximum

temperature ofPV panel is found to be 40'C for flat plate, 4l'C for hapezoidal, 40'C for saw tooth

forward and 39oC for saw tooth backward plate.

Setup with saw tooth forward and saw tooth backward ribs sehrps give lower temperature of

the panel which shows better cooling of PV. Trapezoidal ribbed plate gives moderats 66sling better

than that of flat plate setup. In flat plate setup PV temperature is found always high, which shows

inadequate heat transfer for PV cooling.

4.2.Water Heat Exchanger (WHX) Surface Temperature

Typical water heat exchanger surface temperature distributions of different setups with time

are shown in Fig. 9 to Fig. 11. Water heat exchanger with TMS is placed below the PV panel at the

middle section of the setup. Heat energy is absorbed here from the PV rear surface and water is
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heated flowing through it. It is evident from these figures that the temperature of this heat exchanger

also rises with time from 8:00 am to 12:00 noon and then decreases after 2:00 pm rapidly. In a sunny

day of 30/NIarcW2Al2, the maximum temperature of WHX is found to be 48'C for Flat plate,46"C

for Trapezoidal,4g"C for saw tooth forward and 48'C for Saw tooth backward plate. In a sunny day

of 30/ApiV20l2, the maximum temperature of WHX is found to be 49'C for flat plate, 47oC for

trapezoidal,5l"C for saw tooth forward and 49"C for saw tooth backward plate. In a ruiny day of

30lMayl20l2, the maximum temperature of WHX is found to be 34'C for flat plate, 37oC for

trapezoidal,36"C for saw tooth forward and 35oC for saw tooth backward plate. Average good

temperature is found in case of setup with saw tooth forward rib. Average temperahre difference

between PV panel and WID( is around l0-12'C.

4.3. Water outlet Temperature

Typical distribution of Water outlet temperatures of different setups with time are shown

from Fig. 12 to Fig. 14. Water is one of the heat removal fluids of these hybrid PVT systems and is

also important for meeting thermal needs. Water temperature is raised by taking absorbed heat from

heat exchanger. On intense sunny day of l5lMarch/2012, the maximum temperature of water is

found to be 39'C for Flat plate, 41oC for trapezoidal,40oC for saw tooth forward and 59'C for Saw

tooth backward plate. On sunny day of I 5 April 2012, lhe maximum temperature of water is found to

be 40"C for flat plate, 43oC for Trapezoidal, 42oC for saw tooth forward and 4l'C for saw tooth

backward plate. On a rainy day of 30May2012, the maximum temperature of water outlet is found to

be 35'C for flat plate,37"C for trapezoidal, 36'C for saw tooth forward and 35'C for saw tooth

backward plate.

Temperature of the water in supply lines varies between 23"C to 26'C. The maximum

temperature rise is found to be 43 o C using hybrid PVT systems. Average temperature of water is

found to be around 40oC. Water at this temperature is very much suitable for household activities, in

kitchens, in bathrooms for washing purpose and for taking bath etc. This water also can be used as

pre-heated water in many chemical industries.

4.4. Nr temperature in the air channel

Typical distributions of air temperature in the air channel of different setups with time are

shown from Fig. 15 to Fig. 17. Ak is one of the heat removal fluids of these hybrid PVT systems. As

natural circulation of air is preferred, air flows inside the channel are found to be insufficient for heat

extraction. As a result, the air temperature inside the channel is found to be only a few degrees above

the ambient temperature and sometimes remains same. On a sunny day of 30lMarchl20l2, the

Sonargaon University Journal Vol. 1, No. I 159



Study of Hybrid Photovoltaic Solar Thermal Systems During Summer Months in Bangladesh

maximum temperature of air is found 32oC for Flat plate,37"C for Trapezoidal, 36oC for Saw tooth

forward and 35oC for Saw tooth backward plate. On a sunny day of 30 April 2012, t}ie maximum

temperature of air is found to be 33'C for flat plate, 36'C for Trapezoidal, 35oC for Saw tooth

forward and 35oC for saw tooth backward plate. In a ra;ny day of 30lMayl20l2, the maximum

temperature of Air channel is found 33'C for flat plate, 35'C for tapezoidal, 34'C for saw tooth

forward and 34"C for saw tooth backward plate.

Maximum air temperature in the air chanael is found to be maximum 4'C to 5'C higher than

the ambient t€mperature. Although this temperature rise is much lower than water, air as heat

removal fluids of hybrid PVT system can be used for natural ventilation of buildings. In winter when

the inside/room temperature.

4.5. Rihbed Surface Temperature

Variations of ribbed surface temperature with time for different setups with time are

typically shown from Fig. 18 to Fig. 20. Ribbed surface is placed at the bottom of the setup in the air

channel. It receives heat from the WHX. Temperature on the ribbed surface gives idea about heat

tansfer to air in the channel. On an intense sunny day of 15 March 2012,the maximum temperature

ofrib surface is found 33oC for flat plate, 36'C for Trapezoidal, 35'C for Saw tooth forward and 34"C

for Saw tooth backward plate. On a sunny day of 30 March 2012, the maximum temperature of rib

surface is found to be 34'C for Flat plate , 37oC for Trapezoidal, 36'C for Saw tooth forward and 35'C

for Saw tooth backward plate. On a sunny day of l5lApiV2Al2, the maximum temperature of rib

surface is found to be 35'C for flat plate, 38oC for Trapezoidal,3T"C for Saw tooth forward and 36'C

for saw tooth backward plate. In a partly cloudy day of 15 May 2012, the maximum temperature of

ribbed surface is found to be 33'C for Flat plate, 36oC for trapezoidal,34oC for saw tooth forward

and34"C for Saw tooth backward plate at 02:00 PM. Maximum air temperature in the ribbed surface

is found to be maximum 3oC to 4oC higher than the ambient temperature.

4.6. Temperature Distribution

A hybrid PVT/dual system has several heat exchangiBg sqrfaces. PV panel, WtD(, water, air

and rib temperature varies accordingly. Fig. 21 to Fig. 22 show typical temperature distributions in

four hybrid PVT systems with ambient temperature. It is found from these figures that temperature of

the PV panel is highest as it receives heat from PV rear surface and temperature is found to be 36'C

-48 "C in this region. Water acts as a heat carrier fluid here and the temperature of water is rises with

rising of WID( temperature. Water temperature is found to be within 34 'C to 50 "C. After WID! air

in the channel is receiving heat from TMS and WID( Air temBerature varies in between 35 oC to 45
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"C. The last portion is the ribbed surfaces placed at the bottom of air channel of the setup.

Temperature of ribbed surface varies in between 32 "C to 39'C.

4.7. Thermal Efficiency Comparison

Thermal effrciency regarding water is compared as a function of AT/G (KW-'m2). AT is the

temperature difference between input fluid and the ambient temperature. Effrciency of all four setups

are compared along with the work of Tripangnostopoulos et al. (2007) and Karim et al. (201l) in Fig.

18 for comparison. Tripangnostopoulos et al. (2007) studied a hybrid PVT/dual system having

comrgated rib on opposite air channel with WHX placed just under the PV panel in 2007 at the

University of Patras, Greece. Karim et al. (2011) studied hybrid photovoltaic thermal solar system

using three different ribbed surfaces (Triangular, Semicircular, Square) and flat plate in 2011 at IUT,

Bangladesh.

In the present study, a hybrid photovoltaic solar thermal system using three different ribbed

surfaces (Trapezoidal, saw tooth forward, saw tooth backward) and a flat plate have been carried out

from March to June it 2012. The efficiency of Trapezoi dal is 36%o to 73oh, Saw tooth forward is 37o/"

to 70%o, Saw tooth backward is 360/o to 670/o and Flat plate is 33%o to 59%. Tripangnostopoulos et al.

(ZO1i) PVT system is found to vary fuom45o/oto 62oh and Karim et al. (2011) is found to vary from

35Yo to 70%. The average efficiency from all calculated values is found to be 67%" for Trapezoidal,

620/o for Saw tooth forward, 6lo/o for Saw tooth backward and 54Yo for flat plate setup.

Fig. 6. Temperature distribution of PV panel temperature on 1510312012.

The range of efficiency varies with the operating temperature of the system. The thermal

efficiency of PVT/dual system for water heat extraction is extended in negative AT/G axis, as some
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experiments were performed for ambient temperature being higher than the water temperature at

system input. Data taken for comparisons of setups are similar with AT/G values, to make the

comparison more correct.

Fig. 7. Temperature distribution of PV panel temperature on3010412012.
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Fig. 9. Temperature distribution of water heat exchanger temperature on30/0312012

...'.x".... Trapezoidal

- -] - Saw tooth forward

- r.- Sawtooth
backward

63
q58

o ."
{,JJ

5ae
P
943
8.:s
Esa
-q,F28

23
CCEE=CCECEC66FOxOOOOAa
EEBESEEEEEs
@oodoilNmSl 4@

d

Time, hr.

....*.... Trapezoidal

- -* - Saw tooth lorward

- . ,: . - Saw tooth backward

-*-FlatPlate
---':-- Ambiant Tempt.

50

u45
o
o.^
f
6 l5
o
iL :nE-"
Pzs

20

..t$"1':;l"ttttt$o
' Time, hr,

;i
*2?,':

I

Sonargaon University Journal Vol. l, No. 1 t62



*

53

q4g
o

-....*.... Trapezoidai

43

38

aa

2A

LJ

-*- Sawtooth
fonrvard

.e"p$$gklb$$$$$o
Time, hr.

Fig. 10. Temperature dishibution of water heat exchanger temperature sn30l04l20l2.

Fig. 11. Temperature distibution of water heat exchanger temperature on3OlO5l20l2
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Fig. 13. Temperature distribution of water outlet temperature on 1510412012.

Fig. 14. Temperature distribution of water outlet temperature on 3olo5/2012

Fig. 15. Temperature distribution of Air channel temperature on30/03/2012.
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Fig. 17. Temperature distribution of Air Channel temperature on.301A5D012.

Fig. 18. Temperature distribution of Ribbed surface temperature onl5l03l20l2

':{-*-.,*Jz*::t -.

e39
d37
5 2<
E
65Je
E31
- zs

27
25

.-..'&..-.. Trapezoidat

-.l} - Sawtoothforward

- -- - Sawtoothbackward
*x*FlatPlate

---r--- Amtriant Te mpt.

"*"i$"$$""i$$$$$"
hr

lt

39

rJ37
'...& Trapezoidal

- ,} - Saw tooth forward

r Sawtooth backward

* ::* Flat Plate

-- .. .-- Ambiant Tempt.

o
v6
a)
CL

EoF

3T

29

27

75

"*".t$"$$""llS$$$$"
Time, hr.

Sonargaon University Journal Vol. l, No. I 165

-:i..{r:



Study of Hybrid Photovoltaic Solar Thermal Systems During Summer Months in Bangladesh

t,

39

tJ37
9as3
E::
tgr
E
A2e
F

27

25

"r(.1t."

* Trapezoidal

- a.- Sawtooth forward

. .., -. Saw tooth backward

-x*FlatPlate
--.'. - AmbiantTempt-

"'."i$"$.$""$$$SS$o
Time, hr'

Fig. 19. Temperature distribution of Ribbed surface temperature on 1510412012.

Fig. 20 Temperatwe distribution of Ribbed surface temperature on 1510512012

Fig. 21. Temperature distribution in Trapezoidal ribbed setup inMarch,20l2
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5.0. Conclusions

From this experimental study the following conclusions may be drawn:

i. With increasing of PV panel temperature, the water and air temperatures also increase and

reach a maximum value at a maximum PV tenrperature around noon. Water and air

temperature thqn decrease slowly with the ambient temperature also.
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ii. The energy absorbed in the system from 8AM to 12 Noon is faster than that absorbed in the

afternoon for all systems, tested in this study'

iii. Average water and air temperatures rise is found to be better in a Trapezoidal and in a Saw

tooth forward ribbed surfaces then those of surfaces with a Saw tooth backward and a Flat

plate. Setup with Saw tooth forward ribbed surfaces shows better performance than that of

Flat plate but its average performance is lower than that of setup with a Trapezoidal and a

Saw tooth forward ribbed surface.

iv. Thermal efficiency is found to be best in the setup with Trapezoidal ribs among all setups,

applylng similar experimental conditions. Effrciency of Saw tooth forward, saw tooth

backward and flat plate is also found to be satisfactory within the range of experimental

conditions.

v. PWdual system can be used either to heat water or to heat air depending on the weather

conditions and building needs. The wpter heat extraction part could operate mainly during

periods of higher ambient t€mperature and the air heat extraction part to operate mainly

when the ambient temperature low. In mild weather conditions (like Bangladesh) it is

possible to operate both heat extraction modes, if it is considered useful for the application'
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Abstract

Heat transfer chqracteristics for swirl flow of water in a circular pipe are studied

numerically. The pipe is fitted with heat resistant vanes. The performance of this pipe
is compared with that of an empty pipe under similar conditions. The three-

dimensional ltlavier-Stokes equations for incompressible Newtonian Jluid Jlow are

used. This investigation reveals that the swirl flow increases heat transfer. The effects

of various parameters such as Reynolds number, inlet pressure, twisting angle, surface

heatJlux, surface temperature, pipe length etc. are also studied.

Keywords: Swirl Flow; Steady State; Incompressible Fluid; Heat Transfer; Uniform Heat Flux;

Stationary Vanes

1.0. Introduction

Laminar flow heat transfer in a circular pipe has various applications such as heating of

circulating fluids in solar collectors, heating or cooling of viscous fluids (oils, liquids in process

industry). There are considerable challenges in designing a heat exchanger. The main purpose is to

make the equipment compact and achieve a high heat transfer rate using minimum pumping power.

Since the laminar flow heat transfer coefficients are predominantly low various types of heat transfer

augmentation techniques are used. These augmentation techniques (passive, active or a combination

ofpassive and active methods) are discussed in several published literatures. The active techniques

demand external power input for the enhancement of heat transfer and do not possess as much

potential as the passive techniques for being complex in design. In the passive techniques, no

external power input is required. Inserts are used in the flow passage to increase the heat transfer rate.

They are beneficial compared to active techniques because these techniques can.be easily employed

in an existing heat exchanger. They are also inexpensive.

Bergles (1985) discussed almost all types of heat transfer augmentation technique with

extemal inserts up to 1985. Swirl flow can be generated by different kinds of swirl generators.
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Recently injection, vanes (tangential, radial), twisted tape, axial blades, a helical screw, wire coil,

ribs, fins, dimples and other types of passive heat tansfer augmentation techniq-ues are being used.

An extensive literature review on swirl flow was discussed by Gupta et al. (1984) and

Bergles et al. (1996). In a swirl flow, there is a spiral motion in the tangential direction in addition to

the axial and radial directions. Swirl flows can be categorized into two types: non-decaylng (steady)

and decaying (unsteady). In non-decaying swirl flow, the swirl is continuous in the flow direction,

i.e. the flow maintains its characteristics throughout the whole length of the pipe. In decaying swirl

flow, the swirl is introduced to the flow by inserting a flow guide in the entrance of the pipe only and

the effect of swirl decays in the axial direction of flow. These flows can be generated by means of

insertion of various swirl generators. According to Razgaitis et al. (1975) swirl flows may be

classified into three groups depending upon characteristic velocity profiles: (i) curved, (ii) rotating

and (iii) vortex flow These velocity profiles are different, depending upon the particular flow

geometry and swid generation methods. Curved flow is produced by a stationary boundary. It causes

a continual bending of the local velocity vector. Also, complex secondary flows with an appreciable

velocity component normal to the instantaneous osculating plane are generated. Curved flows can be

generated by inserting coiled wires, twisted tapes and helical vanes into the pipe, by coiling the tube

helically or by making helical grooves in the inner surface of the duct. Curved flow is also called

"continuous swirl flow']. Rotating flow is generated by a rotating boundary, either confining the flow

(as for a rotating tube) or locally influencing the flow field (as for a spinning body in a free stream).

Vortex flow arises when a flow with some initial angulax momentum is allowed to decay along the

length of a tube. Vortex flow is also called, "decaying swirl flow". Decaying swirl flows are

generated by the use oftangential entry swirl generators and guided vane swirl generators. According

to Yapici et al. (1992) by using a single tangential inlet duct or more than one tangential entry,

tangential entry of the fluid into a duct steam can be achieved. Guided vane swirl generators may be

categorized into two types: radial guide vane and axial guide vane. Axial vane swirl generators

consist of a set of vanes fixed at a certain angle to the axial direction of the duct, which give a

swirling motion to the fluid. Commonly, the vanes are mounted on a central hub and they occupy

space in an annular region. Even one single helical vane or twisted tape can be'used as a means of

generating decaying swid flow. Radial guide vane swirl generators are generally mounted between

two disks and the vanes axe so constructed as to be adjustable to obtain the desired initial degree of

the swirl. Radial generators are capable of generating much more intense swirls and they cause more

complex velocity profiles than axial generators. Because the flow direction must change from
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radially inward to axial downstream which can occur either abruptly or by means of a fairing section.

An inserted center body (deflecting element) can be used in radial generators whose function is to

deflect the flow into the pipe as smoothly as possible.

Experiment on test sections with different diameters was conducted by Binnie et al. (1975).

They examined the pressure and velocity distributions inside a convergent tozzle that discharges

water downward under pressure. In the test section, a volute for the swirling flow was used. Results

show two large departures from inviscid flow because of permanganate injection into the nozzle with

a hyperdermic tube inserted through pressure tapping. The decay process of swirling flow in an

axially symmetrical, cylindrical pipe in relation to the flow pattern was analyzed by Ito et al. (1978).

They also derived an empirical equation for the dimensionless decrease in circulation. Hong et al.

(1976) correlated heat transfer and pressure drop data for twisted-tape inserls. They used twisted tape

with different twisted ratio to reduce the size of the heat exchanger. They showed that the friction

factor is affected by tape twist only at high Reynolds numbers in accordance with arnlalytical

predictions. Akpinar et al. (2004) studied swirling flow generated by injection experimentally. The

authors studied the effect ofholes diameter, holes number and angle ofinjection on the heat transfer

rate and the pressure drop. They found that use of injector to create swirling flow enhances heat

transfer rate but it increases the pressure drop and requires more pumping power.

From the above discussion, it can be understood that very few numerical studies have been

done on swirl flow. So, there are scopes for further numerical investigations. So, in the present study,

a three-dimensional numerical code is developed and validated with theoretical data. The code is then

used for numerical simulation to understand the heat transfer characteristics of swirl flow.

Nomenclature

D Outer diameter of the pipe [m]
L Length of the pipe [m]
a Heat transfer rate [W]
R Inner radius of the pipe [m]
V Radial velocify component [m/s]
W Tangential velocity component [m/sl
d Inner diameter of the pipe [m]
f Friction factor
k Thermal conductivity [Wm K]
q Heat flux at the outer surface [Wm2]
r Local radius of the pipe [m]
rh Mass flow rate [kgls]
p Dynamic viscosity [Ns/m2]

t
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p

cp

To

Ti

UG)

u-u*
u/ u*u*
Re

Density [kg/*']
Specific heat at constant pressure U,&g K]
Outlet water temperature [oC]

Inlet water temperature [oC]

Arial velocity component lrnls]
Maximum axial velocity of pipe [m/s]

Velocity ratio

Reynolds number

Tabte 1. Material properties

2.0. Numerical models

The study is carried out to investigate the effects of twisted vanes on heat transfer

characteristics of a circular pipe. Two models are considered. In one model, the pipe is fitted with

heat resistant vanes and in another model, there are no vanes inside the pipe. In both models, the pipe

is made of copper and the working medium is

Fig. 1. Streamlines in the pipe fltted with twisted vanes.

water. The pipe for both models has a length of 42mn,an intemal diameter of d = 3mm and an outer

diameter of 3 .5mm. Twisting angles of 220 , 260 , 300 and 3 50 are used to determine its effects on heat

Parameters Water Copper

Density, p (kgim3) 997.13 8930

Dynamic viscosity, p (Pa s) 8.9x10-4

, K(WmK)Thermal conductivity 0.58 401

Specific heat at constant pressure, Cp (J/kg K) 4.18x103 380
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transfer. Pipe length is varied to obtain the L/d ratios of 11, 12 and 13. The initial temperature and

pressure arc 298 K and 1atm. respectively. The inlet velocity is varied from 0.01m/s to 0.5m/s to

determine the effects of Reynolds Number on heat transfer characteristics. Inlet pressure and surface

heat flux are varied from 100 Pa to 700 Pa and 2000 W/m2 to 14000 Wm2 respectively.

Fig. 2. Streamlines in steady state condition in different sections of the pipe without any vane

3.1. Mathematical modeling

The governing equations are:

CL' Ci'' t/' -
-+-+- - u.......d;r sr |' ' (1)

The amount of heat carried away by the water,

Q : rhCp(To-TJ . . ... .. (2)

Heat supplied to the outer surface of the pipe,

Q: (uDL)*q (3)

Heat transfer effi ciency

Ar:ltruvrt ef'hest carried alvav bv the rv.eter

Heat eupplieC to the outer ell!"fsce olthe pipe

ri,rcpiT0-Til
@)

I trJt :O

DVal
Reynolds Number. Re -

t,
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3.2. Code validation

*.so1

1

r ali$

b *-l
TJrl'

€
.$ m"CIr
,!&

1(} 1ffi 1000
Re

a Nurnerical data

Hagen-Poiseuille equation

1mm

Fig. 3. Numerical and theoretical friction factor in a straight, circular pipe without vanes.

Fig. 4. Theoretical velocity profile for laminar flow,
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Fig. 5. Velocity profile obtained from numerical study.

To validate the numerical code, laminar flow friction factors in a straight, circular pipe

without vanes are calculated from measured pressure drops and flow rates and compared with those

given by the Hagen Poiseuille equation. The comparison shown in Fig. 3 reveals a good agreement

between numerical and theoretical results. Fulhermore, for fully developed laminar flow, the

velocity profile is parabolic as shown in Fig. 4. Fig. 5 shows the velocity profile obtained from the

study and it has similar parabolic shape.

4.0. Results and Discussion

Fig. 6. Radial velocity distribution for x/d:5
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o
a o.25 o,5

r/R
o.75 1

Fig. 7. Tangential velocity distribution for x/d:5.

The axial velocity distribution in the pipe is presented in Frg. 6, where it is revealed that the fully-

developed velocity distribution of laminar flow is altered due to the introduction of the swirl. This is

due to the destabilizing effect of the swiri. The actual fully-developed proflle of laminar flow will be

recovered if the vanes are completely removed and the swirl completely disappears. Fig. 7 shows the

distribution of the tangentiai velocity. The tangential velocity is measured along the tangent of the

spiral vanes. Due to the presence of this velocity flow rate is increased for swirl flow. This trend of

tangential velocity was also reported by Chang et al. (1995) and Bali (1998) for turbulent swirling

flow.

4.1 Effects of Swirl Flow

75m, 85txt 95tts :.{Elle . 1$06 12500

Surtace heat f lux{W/rr2)

-t$rirlflow 
*Laminarflow

Fig. 8. Increment of water temperature with respect to surface heat flux.
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For laminar flow, the maximum local temperature is occurring at the pipe outlet and is

greater than that of swirl flow. This is due to the fact that for laminar flow the water layer adjacent to

the pipe has higher temperature than that of swirl flow. So, this layer absorbs the highest amount of

heat. But for swirl flow different layers of water comes in contact with the pipe at different times. No

single layer remains in contact with the pipe at all times. So, no water layer of swirl flow can absorb

the same amount of heat as that of laminar flow. Swirl increases the heat transfer due to its stirring

effect on water. That is why the average water temperature of swirl flow is greater than that of

laminar flow as observed from Fig. 8. It shows that for low heat flux, difference between laminar and

swirl flow for the increment of water temperature is low. The difference is higher for high heat flux.

4.2 Effects of Surface Temperature and Surface Heat Flux

Fig. 9. Heat transfer with the variation of surface temperature.
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Fig. 10. Heat transfer with surface heat flux.
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With the increase of surface temperafure and surface heat flux outlet water temperature increases

which indicates an increase in heat transfer as shown in Fig. 9 and Fig. 10. In Fig. 9 for different

constant surface temperature heat transfer varies almost linearly. However, in swirl flow heat transfer

is always higher than that of laminar flow. As the mass flow rate and Co of water are constant, heat

transfer is proportional to temperature increase.

4.3. Effects of Reynolds Number

Fig. 11. Effects of Reynolds Number on flow temperature.
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Fig. 12. Effects of Reynolds Number on heat transfer.

The effects of Reynolds Number on temperature increase and heat transfer are shown in Fig. 11 and

Fig. 12. The inlet temperafure and surface heat flux are kept constant at 298 K and 2A00 Wlmz

respectively. With the increase of Reynolds Number, the outlet water temperature decreases because
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the water has less time to flow through the pipe and absorb heat. This results in a decrease of the

temperature difference. However, heat transfer increases with the Reynolds number due to an

increase of mass flowrate. The increase of mass flowrate is greaterthanthe decrease of temperature

difference. As a result. heat transfer increases.

4.4. Effects of Inlet Pressure
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Fig. 13. Effects of inlet pressure on temperature increase.

Fig. 14. Effects of inlet pressure on heat transfer,
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The effects of inlet pressure are similar to the effects of Reynolds number- This is due to the fact that

with the increase of inlet pressure, velocity increases. As a result, flow rate increases and thus heat

transfer increases.

4.5. Effects of Twisting Angle

The effects of twisting angles from 220 to 350 are studied. As shown in Fig' 15, the heat

transfer increases with increasing twisting angle. The increase is negligible at first, but after 250,heat

transfer increases rapidly. With the increase of twisting angle, the tangential velocity increases at

nominal constant values of axial velocity.

Fig.15.Effectsoftwistingangleonaveragetemperatureincrease.

5.0. Conclusion

The present study is a numerical investigation of heat transfer characteristics of laminar

swirling flow through a pipe with continuous vanes. The swirl changes the usual parabolic velocity

profile of fully developed laminar flow in the pipe. It is found that swirl flow increases the amount of

heat transfer for both surface heat flux and swface temperature. The heat transfer increases with

Reynolds Number due to the increase of mass flow rate. The effects of inlet pressure follow a similar

pattem. The increase of twisting angle increases the heat transfer due to the increase of stirring effect

of the swirl.
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