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Abstract

The purpose of this study is to investigate how the performance of Bangladesh's
textile industry is influenced by the movement of foreign exchange rate and interest
rate. To that end, annual data of listed textile firms from Dhaka Stock Exchange
(DSE) covering the years between 2013 and 2022 (total 10 annual observations)
have been used. Real interest rate (Reallnt) and real effective exchange rate (REER)
have been employed as explanatory variables, and Operating Cash Flow (OCF) has
been used as a proxy parameter for financial performance. Empirical findings from
the ARDL model and ARDL bounds test have revealed that Reallnt has significant
positive coefficients in both the short run and the long-run On the other hand, REER
at level data has been found to have an insignificant negative coefficient in both the
short run and the long run. Again, REER at one period lag data has been found to
have a positive but insignificant coefficient in the short run. Further, the Wald test
revealed that Reallnt and REER jointly influence the movement of OCF. The error
correction model (ECM) states that the speed of correcting previous dynamic
disequilibrium is way faster. The hypothesis that the explained and explanatory
variables have a causal relationship is rejected by the pairwise Granger causality
test for this study.

Keywords: Foreign Exchange Rate, Real Interest Rate, Textile Industry, Operating Cash
Flow, Financial Performance.

1. Introduction

As a developing economy, Bangladesh not only depends on imports but also makes exports
a wide variety of commodities and services. Bangladesh exports ready-made garments
(RMG), home textiles, jute and jute products, pharmaceutical products, leather and leather
products, plastic and plastic products, and so on. After the independence of 1971, tea and
jute were the country’s primary export items. As the jute industry started to lose its glory
because of several factors, the textile industry succeeded it (BGMEA, 2020). As a consequence,
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the textile industry has accounted for the largest share of Bangladesh’s exports for the last
few decades. According to Bangladesh Textile Mills Corporation (BTMC), the textile
industry includes RMG and home textiles, and RMG comprises the largest share of textile
exports. Bangladesh is a successful country when it comes to making and exporting
ready-made garments (RMG). According to World Trade Statistics Review 2023, Bangla-
desh held the second position in the world’s export market for ready-made clothing in 2022
with a global market share of 7.9 percent. The export of RMG from Bangladesh increased
significantly in 2022, rising by 27 percent on an annual basis. According to the Bangladesh
Textile Mills Association (BTMA), the textile industry accounts for 84.08 percent of the
nation’s yearly exports of USD 52.08 billion, which is more than 13 percent of the country’s
GDP. Despite being a significant player in the global RMG market, Bangladesh needs to
import textile inputs like raw materials and capital goods from other foreign countries.
Therefore, the movement of the foreign exchange rate is considered an important factor for
export-import oriented industries, especially for the textile industry in Bangladesh.

The currency exchange rate is an important consideration in macroeconomics. The value of
one currency expressed in terms of another currency is referred to as the foreign exchange rate.
Changes in exchange rates have an impact on the company’s export and import performance in
a number of ways, especially for a textile company. These include the price of imported inputs
in comparison to other production variables, the price of exports in comparison to international
competitors, and the cost of external borrowing (Dhasmana, 2013). Again, exporters may
suffer as the local currency strengthens, which may cut their revenue. On the other hand,
cheaper imports will lower production costs (Jubaedah et al., 2016). Firms that rely more
heavily on imported inputs benefit from real exchange rate appreciation because it reduces
their import costs, whereas firms that rely more heavily on exports suffer because it reduces
their ‘price’ competitiveness (Dhasmana, 2013). Due to the difficulty in anticipating produc-
tion costs caused by the fluctuation in the value of foreign currencies, firms will therefore be
concerned about the future. According to Raza et al. (2013), currency devaluation or deprecia-
tion causes exports to be comparatively cheaper and imports to be relatively costlier. As a
result, the performance of Bangladesh’s textile industry may fluctuate along with the fluctua-
tions in the foreign exchange rate. Again, textile companies require interest-bearing loans from
financial institutions (TBS, 2020). Interest rates are one of the factors contributing to the cost
of producing textiles, and increases in financing expenses brought on by high interest rates
have an impact on production (Islam et al., 2013). It is very likely that the borrowing firm’s
performance will fluctuate as a result of interest rate fluctuations in the market. Therefore, the
textile companies, as a fund borrower, may experience fluctuation in their export and import
performance along with the fluctuations in interest rate. Despite being an important area of
study, research on the impact of the movement of the foreign exchange rate and interest rate on
the performance of the textile industry in Bangladesh has been found inadequate, which
demands a critical review on this subject matter. So, this study aims to fill the gap of measuring
the exposure of exchange rate and interest rate fluctuation on the textile industry performance
in Bangladesh.

The first section of this study provides a review of the literature related to how movements
in foreign exchange rates and interest rates affect the textile industry’s performance. It then
gives a concise summary of Bangladesh’s textile sector and describes the research
techniques that have employed in this study. The results of the empirical study are presented
and discussed, and then conclusions are drawn in the final section.
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1.1 Objectives of the Study

The broad objective of this study is to assess the exposure of exchange rate and interest rate
fluctuations on the textile industry performance in Bangladesh. However, this study also
attempts to accomplish a few specific objectives. These are:

i.  To examine the short-run influence of foreign exchange rate and interest rate influenc-
es on the operating cash flows of the textile industry in the short-run.

ii. To assess the long run as well as granger causal relationship of the foreign exchange
rate and interest rate on the operating cash flows of the textile industry.

iii. To identify the extent to which foreign exchange rate and interest rate affect Bangla-
desh’s textile industry performance.

2. Overview of Bangladesh Textile Industry

Bengal Subah traded muslin and silk under the Mughals. Muslin, called “daka” in Central Asia,
was made from Bengali cotton during the Mughal Empire. Indonesia, Europe, and Japan
imported Bengali silk and cotton. The British banned and heavily taxed Bengali goods entering
Britain after conquering Bengal in 1757. British textile manufacturers made goods for Bengal
with duty-free Bengali cotton. From 1947 to 1971, West Pakistan was in-charge of East
Pakistan’s textile industry. In the 1960s, Bengali businessmen established major textile and
jute industries. Bangladesh lost money and trained workers after splitting from West Pakistan.
Bangladesh’s textile industry relied on ISI (import substitution industrialization) until 1971.
Bangladesh’s export-oriented industrialization (EOI) plan prioritized textiles and ready-made
garments (RMG). Bangladesh exported mostly tea and jute in 1971. Bangladesh Textile Mills
Corporation (BTMC) was formed in 1972. BTMC lost money and never reached pre-1971
production levels after 1975-1976. The 1974 New Investment Policy (NIP) restored private
and foreign investor rights. To encourage private investment, the Bangladesh government
reduced its involvement in the textile industry. In 1982, New Industrial Policy (NIP) was
privatization’s most important milestone. It created export processing zones (EPZs), privatized
the textile industry, and attracted international investment. The NIP returned with 27 textile
mills and 33 jute mills (Sikder, 2019).

The textile industry in Bangladesh has a lot to thank the late Nurool Quader Khan for his
contributions for sending 130 trainees to South Korea in 1978 to study the ins and outs of
making ready-made garments (BGMEA, 2020). Those apprentices helped him build “Desh
Garments,” the country’s first factory dedicated to export clothing. Mohammad Reazuddin
of Reaz Garments and M. Shamsur Rahman of Style Craft Limited were just two of the
forward-thinking businesspeople who established some of the greatest Bangladeshi
garment factories at the time (BGMEA, 2020). The government gave financial incentives,
built bonded warehouses, and let the sector import machinery and raw materials duty-free
because it perceived its latent potential. The country’s garment sector has grown due to the
Multifiber Arrangement (MFA), advantageous entry into the European Union (EU), and
government support programs (Hossain & Islam, 2015).

2.1 Present Scenario of Textile Industry of Bangladesh

Developing nations industrialize textiles first (Kim et al., 2006). As the jute sector declined in
Bangladesh'’s, the textile industry took control (BGMEA, 2020). Bangladesh’s textile industry
has been earning foreign revenues for decades. Formal employment is also concentrated in



4 Ali and Rahman

this industry (Hossain & Islam, 2015). According to Mia & Akter’s (2019), Bangladesh has
4,560 garment factories with 4 million workers in the year 2017—-18. According to Bangladesh
Investment Development Authorities (BIDA), Bangladesh has 1,430 textile mills, 796 of
which create woven fabric with an annual production capacity of 3.85 billion meters. Bangla-
desh leads the globe in eco-friendly clothing production. The United States Green Building
Council (USGBC) has recognized 150 LEED (Leadership in Energy and Environmental
Design) buildings and is certifying 500 more. The 40 percent of the world’s top 100 greenest
clothing manufacturers are in Bangladesh, holding the 9th position out of 10.

Today, Bangladesh’s textile sector focuses on meeting consumer demand in wealthy
nations. The “Made in Bangladesh” label has also helped boost Bangladesh’s image and
name recognition around the world (BGMEA, 2020). BTMA reported that the textile
industry accounted for 84.93% of Bangladesh’s export revenues in 2021-2022. Bangla-
desh’s textile exports and overall exports are shown in figure 2.1, which depicts that textile
exports tend to have a parallel movement with the total exports of Bangladesh.

Figure 2.1: Export of Textile Industry vs Total Export of Bangladesh (Billion $)
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Source: Export Promotion Bureau (EPB) of Bangladesh
3. Literature Review

Like many countries, Bangladesh manufactures and exports textile products and holds a
significant market share in the global RMG market. The following literature review
suggests that though a number of studies have been conducted to evaluate the exposure
of interest rate and exchange rate on the textile industry performance from the global
context, this significant matter of study merely appeared in the context of Bangladesh.
Consequently, this study aims to contribute to the literature.

Evidence from Global (other than South Asia) Context

Evidence from Japan, Canada, and the USA on the relationship between exchange rate
exposure (the degree to which real asset values fluctuate in response to changes in real
exchange rates) and industry characteristics has been analyzed by Bodnar and Gentry (1993).
The study’s dependent variable was the spread between the industry portfolio returns and the
risk-free rate of return. The trade-weighted nominal rate of exchange and the market risk
premium have been employed as explanatory factors. For ten years, from January 1979 to
December 1988, seemingly unrelated regressions (SUR) have been employed for both
Canada and the United States, whereas ordinary least squares (OLS) have been applied for
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Japan over the period of September 1983 to December 1988. For the textile industry, the
analysis has revealed that the percentage change in the trade weighted nominal rate of
exchange has an insignificant but positive and negative influence on the dependent variable
for the USA and Japan, respectively. Canada hasn’t had the textile industry in the portfolio.

Kaya et al. (2019) have studied and examined the influence of movements in the foreign
exchange rate on the Turkish textile sector. The authors used return on assets as a proxy
measure of how well the textile sector performed. The foreign currency exchange rate and the
size and age of the firms have been used as variables that explain the results. From 2013 to
2017, yearly data for both the dependent and independent variables has been used. At that
time, 46 textile companies were listed in ISO 500, Turkey’s top 500 industrial companies. The
sample size for the textile industry was comprised of twenty of the 46 companies traded on
the Borsa Istanbul. A multiple regression model has been used for the study. A 5% signifi-
cance level has been used for this study, and it is found that both the exchange rate and firm
size have a significant but negative influence on the performance of the Turkish textile indus-
try. On the contrary, the age of the firm has a positive but insignificant influence on the same.

From the perspective of Portuguese textile and apparel companies, Pacheco (2019) has
investigated the link between the firm’s level of internationalization and its financial
performance. In this study, a random effects model has been employed with imbalanced
panel data from 638 firms over the period 1990-2016. ROA, EBITDA/TA, and EBIT/TA
have been used as proxies for financial performance. Firm-specific factors—size of the
firm, age of the firm, intangible assets, and exchange rate—are some of the used control
variables. According to the study, the size of the company and the exchange rate, respec-
tively, have positive and negative effects on performance.

Augustine and Ayobami (2022) conducted a study that analysed the impact of currency
rate volatility on the performance assessments of multinational corporations in Nigeria.
The Ordinary Least Squares Linear Regression model was applied to yearly data spanning
from 2001 to 2018. The research asserts that there is a positive correlation between interest
rates and firm performance, though the correlation lacks statistical significance.

Mwenda et al. (2023) have investigated how macroeconomic variables affect the performance
of listed firms in the context of Tanzania. Panel data of 21 listed firms ranging from 2006 to 2021
has been employed using the random effect model of OLS. Exchange rates and interest rates have
been found to have significant negative influences on firm performance.

David and Lewis (2024) attempted to study the association between exchange rate
volatility and firm performance utilizing the ARDL model in the context of Nigeria. Signif-
icant negative impact of exchange rate volatility on firm performance in the short-run
while insignificant impact in the long-run has been discovered by this study.

To investigate the impact of macro-economic indicators and corporate governance on the
financial performance of corporations, Roslan et al. (2024) did research. In their research, interest
rate, one of the two macro-economic indicators used, has been found to have a significant
negative influence on the changes in ROE, the proxy measurement of the performance.

Evidence from South Asian (other than Bangladesh) Context

Singla (2011) has attempted to find whether firm size affects profitability. The study
has undertaken panel data from 142 textile companies for the period 2001-2010 for total
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assets, net sales, and three profitability measurements: Net Profit/Net Sales, ROCE, and
Net Profit/TA. Fixed-effects Panel data regression has been used to analyze the effects of
independent variables on the changes of dependent variables. The research has suggested
that the size of the firm negatively affects the Net Profit/Net Sales. On the contrary, a firm’s
size positively affects the ROCE and PAT/Total Assets.

Bashir (2013) has examined financial performance determinants using evidence from
the textile sector of Pakistan. Panel data from 139 Pakistani textile companies that are
listed on the Karachi Stock Exchange over the period of 2005-2010 has been used for the
purpose. In this study, return on investment has been used as a dependent variable. For the
analysis, a fixed-effect (one-way) regression model was used. Firm size has been found to
have a significant positive relationship with return on investment in this study.

Ullah et al. (2020) have researched and analyzed how changes in macro-economic
variables affect Pakistan’s textile industry’s return on assets. Return on assets has been used
as a dependent variable, while macro-economic variables—exchange rate, interest rate,
etc.—have been used as explanatory variables. The study used secondary data from 1997 to
2019. Two models of least squares (fully modified, and residual), and Engel Granger Co-in-
tegration have been applied for analyzing the impact. Long run relationship between
explained and explanatory variables has been found in this study. The analysis has revealed
that the exchange rate has a significant negative relationship, while the interest rate has a
statistically significant positive relationship with the ROA of Pakistan’s textile industry.

Macro-economic issues have been studied in Shah Mohd & Ahmed Siddiqui’s (2020)
recently published study on firms’ ROA. 35 companies’ 10-year data from Pakistan’s 7
industries has been used for the purpose. The textile industry and the garment industry are
two of the seven industries. Return on assets was employed as a dependent variable. Real
effective exchange rate was one of the independent variables used for this study. The gener-
alized method of moments (GMM), a statistical method based on regression analysis, has
been applied for analysis purposes. The study discovered that exchange rate has a signifi-
cant positive influence. For the garment industry, a firm’s ROA is significantly and
positively influenced by each macro-economic factor except the exchange rate.

Ullah (2020) has tried to find out what effect macro-economic variables have on the
financial performance of different sectors, including the textile sector of Pakistan. He has select-
ed and analyzed the data of 169 companies, including 113 textile companies, over the period of
2006 to 2018. Tobin’s Q, ROA, ROE, EPS, and capital gain have been used as dependent
variables, whereas the real effective exchange rate, rate of real interest are two of the explanatory
variables used in the research. The size of the firms and the age of the firms have been used as
control variables. The author has used a panel data regression model for the analysis. For textile
companies, he has found all the independent variables other than the firm’s age individually to
have significant influence on the financial performance for at least two measures among Tobin’s
Q, ROA, ROE, EPS, and capital gain. Firm size has a significant positive relationship with ROA,
whereas the exchange rate has an insignificant negative relationship with ROA.

Evidence from the Context of Bangladesh

Mitra and Adhikary (2017) have studied what influences the financial performance of
textile firms traded on the Dhaka Stock Exchange (DSE). The authors have used ROA and EPS
as proxies of financial performance. Firm size, age, and cash holding were three of the
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employed explanatory variables. The Ordinary Least Squares (OLS) model has been employed
with 10-year panel data from 2004 to 2013. Based on the study, cash holdings have a significant
impact on both ROA and EPS as measures of performance. In addition, age has an impact on
ROA. However, it hasn’t been proved that firm size has a significant effect on performance.

Mahmud et al. (2021) have investigated the connection between company-specific
factors, macro-economic factors, and the performance of textile companies in Bangladesh.
The study consisted of two models for this purpose. For both models, firm size and age of
the firm are two of the employed independent variables. ROA and Tobin’s Q have been
employed as dependent variables. For this purpose, data from 31 of 54 DSE (Dhaka Stock
Exchange)-listed textile companies were collected from 2011 to 2019. The Panel Corrected
Standard Error (PCSE) Model has been applied for analysis purposes. The empirical
results have revealed that firm size has an insignificant negative influence on the changes
in ROA and a significant negative influence on the changes in Tobin’s Q.

Analyzing the aforementioned evidence, it can be concluded that there is a lack of studies
on textile, and interest rate and exchange rate in the context of Bangladesh. Therefore, this
study aims to fill the evidence gap on the impact of interest rate and exchange rate fluctua-
tions on Bangladesh’s textile sector performance.

4. Methodologies of the Study

This study has examined the exchange rate and interest rate impact on the performance
of the textile industry in Bangladesh. In this situation, as a proxy for measuring financial
performance, operating cash flow (OCF) has been considered as a dependent variable to
have a greater insight. On the basis of the literature review, real effective exchange rate
(REER), age of the industry (Age), size of the industry (IndSize), and real interest rate
(Reallnt) were considered primarily as independent variables. For checking the stationarity
of the selected variables, ADF unit root tests have been applied. On the basis of the unit
root test, shown in table 5.3, Age and IndSize have been removed from independent
variables. Till the end of 2022, 58 textile companies were listed at Dhaka Stock. This study
has considered ten years’ data on the textile industry, and 14 companies (appendix table 1)
have been found listed before 2013 that can meet this data requirement. Company level
data has collected from companies’ annual reports. Macro variables’ data have been
collected from CEIC Data, and Bangladesh Bank (BB). Here, Company-level data are
transformed to industry-level data to facilitate the analysis. Therefore, this study is based
on both secondary data and customized secondary data.

Table 4.1: Selection of Variables

Variable’s Name Symbol
Dependent Variable Operating Cash Flow OCF
Real Effective ExchangdRate REER
) Age of The Industry Age
Independent Variables Industry Size IndSize
Real Interest Rate Reallnt

i  Operating Cash Flow

This study has used net operating cash flow as a financial measure rather than an
accounting measure (e.g., net profit or company EPS) of company financial perfor-
mance. Operating cash flow (OCF) is a cashflow based financial performance
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measure about how well a company is operating its business (Agnes Cheng et al.,
2020), and compared to traditional profitability ratios, cash flows have a higher
predictive potential (Barua and Saha, 2015) of operating performance.

Weighted average net OCF has been used as dependent variables in this study. To generate
the weighted average net OCF, each company’s yearly total assets value has been
expressed as a percentage of the respective year’s aggregated total assets value of all
companies, which is considered the weight. Then, the weighted average net OCF for each
year has been estimated using the following formula:

Weighted Average Net OCF = Z(Net OCF;; x Weight;;)
where,

Net OCF;;= Company i’s net OCF at time ¢

Total Asset Value of Company; at Time¢

Weight;, =
ghtir Aggregated Total Asset Value of All Companies at Time;

Throughout the study, weighted average net OCF has been termed as OCF.
ii. Real Effective Foreign Exchange Rate

As a proxy of the foreign exchange rate, the real effective exchange rate (REER) is used in
this study. REER is an important parameter to figure out how competitive a country is on
the world stage (Santoya and Soutar, 2011). This study has used the REER of a uniform
base year of 2001. For this purpose, data from two base years, 2001 and 2016, collected
from Bangladesh Bank have been transformed to a uniform base year of 2001 following
the method described by Asteriou & G. Hall (2007).

iii. Age of the Industry

The Firm’s age has been calculated by subtracting the year of incorporation from the
respective year of calculation. For example, a firm incorporated in 1966 has an age of
(2020-1966) or 54 in the year 2020. Firm-level age data has been converted to industry-lev-
el age data using the following formula:

Age of The Industry = Z(Ageit X Weight;;)

where,
Age;,= Company i’s age at time ¢

: Total Asset Value of Company; at Time
Weight;; = pany; ¢

Aggregated Total Asset Value of All Companies at Time¢

iv. Industry Size

Industry size is an industry specific factor. For this study, the industry size expresses the
value of total assets of the industry. The value of total assets of the industry has been
computed by adding the yearly total assets of each company in the sample. The following
expression shows the computation of the industry size for each year.

Industry Size = Z Yearly Total Assets of Company;
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v.  Real Interest Rate

As a proxy of the interest rate, the real interest rate (Reallnt) has been used in this study. Data collected from
CEIC Data were till 2021. Data for 2022 has been forecasted considering linear trends using Microsoft Excel.

4.1 Data Analysis Method

In time series analysis, the decision of which method to use is mostly grounded in the
results of the unit root test, which provides the stationarity level of the variables (Shrestha
& Bhatta, 2018). In this study, the Augmented Dickey Fuller (ADF) unit root test has been
used for examining the stationarity level of the selected variables.

The analysis tools used in this study are described as follows:
Autoregressive Distributed Lag (ARDL) Model

An ARDL model built on ordinary least squares (OLS) can be used for time series with
a non-uniform order of integration. This model incorporates enough lags to describe the
process of creating data by using a general-to-specific modeling paradigm (Shrestha &
Bhatta, 2018). The ARDL model performs better than other models, whether the sample
size is large or small (Ghatak & Siddiki, 2001). When the right lags are used in ARDL
modeling, it is correct for the serial correlation problem. The ARDL model can deter-
mine cointegration relationships across both long and short time periods and give
unbiased estimates for the study at the same time (Pesaran et al., 2001). This model is
usually noted as ARDL (P, q1, --- .- »qx), where p denotes the dependent variable’s
number of lags, and qx denotes k e regressors.

The following is an expression of the ARDL model:

P k9
Ye=a+t Z YiVe-1+ Z ZXj,t—lﬁi,j + &
i=1 j=1 =0

Regressors with no lag terms and with lag terms are called fixed regressors and dynamic
regressors, respectively. Each variable’s appropriate lags to be included must be determined
to specify the ARDL model (i.e., specifying P> g1, - - »qk). These lag lengths can be easily
determined by using standard model selection procedures. To find appropriate lag order,
standard Hannan-Quinn, Akaike, and Schwarz information criteria may be used (Ali, 2020).

ARDL Bounds Cointegration Test

There may or may not be a causal link between the dependent and independent variables in the
ARDL model over the long term, and Pesaran et al. (2001) have described a way, bounds test,

for checking so. The Bounds test procedure can be expressed using the following equation:
Kk 9j-1

p-1 k
Ay, = — Z Vidy,q + Z Z AXj,t—lﬂi‘j,i* - PYe-1—a— ZXj,t—15j + &
i=1 =1 i=o0 =1

Thus, the following simple test can be used to determine if long-run relationships exist.
p=0
6, =8, ==8,=0
Bounds, such as critical values, have been provided by Pesaran et al. (2001) for the most
common cases in which the explanatory variables are a mix of I(0) and I(1). They have also
provided bounds for the cases in which all of the regressors are 1(0) or I(1).
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Granger Causality Test

The methodology based on Granger (1988) is used to ascertain the causal links between the
variables in this investigation.

Compiling and Processing

For preparing this report, various computer application software has been used. Microsoft
Excel has been used for forecasting Reallnt data for 2022 and for creating graphs and
charts. For data analysis, two different statistical packages—Stata 14.2 and Eviews 12
SV—have been used.

5. Empirical Findings and Discussion

Descriptive statistics for the selected variables of the study are shown in table 5.1. The
standard deviation (Std. Dev.) quantifies the degree to which the sample observations are
dispersed around the mean value, while the mean represents the central value of the
sample. The industry has an average OCF of BDT 125.4 million, and the OCF are much
scattered from the average value as the standard deviation is very large. The average REER
is BDT 123.129 against foreign currency, and the data are more clustered around the mean
value than those of OCF. The textile industry has an average age of 23.39 years with a
standard deviation of 2.77 years. The average size of this industry is BDT 48.21 billion and
the standard deviation of BDT 9.125 billion. The average Reallnt is 2.842%. Reallnt’s
observations are much clustered around the mean in comparison to the observations of
OCF, REER, and IndSize while less clustered than that of Age.

Table 5.1: Descriptive Statistics of OCF and Independent Variables

Variable Obs Mean Std. Dev. Min Max
OCF 10 125,400,000 155,100,000 -82,445,892 346,200,000
REER 10 123.129 16.323 89.524 140.539
Age 10 23.39 2.77 19.38 27.70
IndSize 10 48,210,000,000 9,125,000,000 36,080,000,000 60,300,000,000
Reallnt 10 2.842 5.945 -13.642 6.886

Note: Authors’ own calculation
5.1 Pearson’s Pairwise Correlations

Having transformed the raw data into their inverse value, Pearson’s pairwise correlation
test has been used. Table 5.2 presents the correlation estimates among all the variables of
this study. The result shows that the dependent variable OCF has no statistically significant
correlation estimates with all other selected independent variables. As a result, the selected
independent variables are primarily suitable for applying in the regression analysis.

Table 5.2: Pearson’s Pairwise Correlations
Variables OCF! REER!' Age! IndSize! Reallnt’!

OCF! 1.000
REER!  0.188  1.000
Age’! 0.007  0.900*  1.000

IndSize!  0.013  0.890* 0.989* 1.000
Reallnt!  0.524 -0.341 -0.617 -0.568 1.000

Note: Authors’ own calculation; * p<0.05
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5.2 Unit Root Test

The findings of the unit root test, which quantifies the degree to which variables are
stationary, are displayed in table 5.3. Appropriate method selection for further analysis is
dependent on the unit root test results. Making the variables stationary by taking the differ-
ence of non-stationary time series for using the ordinary least squares (OLS) method is not
recommended. For identical levels of stationary, i.e., either I(0) or I(1), the Johansen
cointegration test is appropriate as it analyzes for both short-run and long-run. It is possible
to use the ARDL model if the time series are of mixed level of integration (Shrestha &
Bhatta, 2018). The degree of stationarity of the variables has been estimated using the
Augmented Dickey-Fuller (ADF) Test.

Table 5.3: Unit Root Test Estimates Among Selected Variables

Variable 10) ADF Test 1) Order of Integration
t-stat Prob. t-stat Prob. ADF

OCF! -4.00 0.02 1(0)

Age! -2.35 0.18 -2.85 0.09 -

IndSize! -136 0.55 -1.96 0.29 -

REER! -6.02 0.00 1(0)

Reallnt! -1.80 0.36 -3.97 0.02 I(1)

Note: Authors’ own calculation

The ADF test result exhibit that the dependent variable i.e. OCF, and one independent
variable i.e. REER, are stationary at level while another independent variable (i.e., Reallnt)
is stationary at first order. Two other variables — age of the industry (Age), and size of the
industry (IndSize) — are not stationary even at the 1st order of integration. The unit root
test results show that every variable other than Age, and IndSize is eligible for inclusion in
the ARDL test.

Identifying the optimal lag length is essential to carrying out further investigations with the
ARDL model. For this purpose, different lag length estimations have been applied. The
variables’ optimal lag length is 1 according to the VAR lag order selection criteria present-
ed in appendix table 2. Using the optimum lag, the ARDL model has been applied.

5.3 ARDL (Short-run Association)

The outcomes of the ARDL test (i.e., the short-run association) between the explained and
explanatory variables are shown in table 5.4. The test results state that the coefficient of
Reallnt at level data has a significant and positive association with OCF, which is consis-
tent with the results shown in the studies of Ullah et al. (2020), Augustine and Ayobami
(2022), and inconsistent with Mwenda et al. (2023), Roslan et al. (2024). REER at level
data has an insignificant and negative influence on the changes in OCF, which is consistent
with the findings of Kaya et al. (2019), Pacheco (2019), Ullah et al. (2020), Ullah (2020),
Mwenda et al. (2023), David and Lewis (2024), and inconsistent with the findings of Shah
Mohd & Ahmed Siddiqui’s (2020). REER at one-period lag data is positively and insignifi-
cantly related to OCF.
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Table 5.4: Short-run ARDL Test Estimates
Dependent Variable: OCF-!
Dynamic regressors (1 lag, automatic): Reallnt! REER!
Model selection method: Hannan-Quinn Criterion (HQ)
Fixed regressors: C
Selected Model: ARDL(1,0,1)

Variable Coefficient Std. Error t-Statistic Prob.*
OCF-!(-1) -0.453218 0.196053 -2.311714 0.0819
Reallnt! 2.81E-07 7.04E-08 3.987660 0.0163*
REER! -6.80E-05 3.52E-05 -1.931206 0.1256
REER(-1) 6.18E-05 2.27E-05 2.718199 0.0531
C -6.73E-08 1.19E-07 -0.564791 0.6024

OCF'! = -0.453218 x OCF!(-1) + 2.81E-07 x Reallnt' - 6.80E-05 x REER' + 6.18E-05 x
REER(-1) - 6.73E-08
Note: Authors’ own calculation; * p<0.05

Table 5.5 depicts the Wald test estimates, which have been used to examine the joint statis-
tical significance of the coefficients of the ARDL model. Several econometric investiga-
tions have been run to ensure the ARDL model is viable. Under the null hypothesis, the
Wald test assumes that regression coefficients are not jointly statistically significant. Here
p-values of both the F-statistic (0.0472) and the Chi-square (0.0000) have been found to be
less than 5 percent level, which implies ARDL regression coefficients are jointly statistical-
ly significant at 5 percent level.

Table 5.5: Wald Test for ARDL Model
Null Hypothesis: C(1)=0, C(2)=0, C(3)=0, C(4)=0, C(5)=0

Test Statistic Value df Probability
F-statistic 6.479421 5.4 0.0472*
Chi-square 32.39710 5 0.0000*

Note: Authors’ own calculation; * p<0.05

Then, a test of heteroscedasticity according to Breusch-Pegan-Godfrey methodology
has been conducted to check the existence of heteroscedasticity in the model. Here the null
hypothesis is assumed to have homoscedasticity in the model. The results of the test are
shown in appendix table 4; p-values of both the F-statistic (0.2342) and the Obs*R-squared
(0.1867) are higher than 0.05, hence the test fails to reject the null hypothesis at 5 percent
level. The Breusch-Godfrey serial correlation LM test has been employed to verify whether
the residuals are serially correlated or not. The null hypothesis of this test assumes that
residuals have no serial correlations. Here, the p-value of both f-statistics and
Obs*R-squared statistics is higher than 0.05, which implies that the test fails to reject the null
hypothesis and the residuals have no serial correlations (results shown in appendix table 5).

Data analysis also includes the Ramsey RESET test, which is specifically used to
identify the specification error in the ARDL model. This test estimate is presented in
appendix table 6. Here, the p-value of F-statistics is found to be higher than 0.05, which
indicates that the null hypothesis of no specification error cannot be rejected and the stated
ARDL model is correctly specified. An examination of the residuals for normality is shown
in appendix figure 1. According to the results of the test of normality, the residuals have a
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normal distribution as the p-value of the Jarque-Bera (0.894597) is higher than 0.05 (at the
5% level of significance).

As a final node of fitness testing, the CUSUM test has been applied, which graphically
exhibits the statistical stability of the model. appendix figure 2 and 3 show the CUSUM
and CUSUMSAQ results, respectively. The lines for the CUSUM and CUSUMSAQ tests are
both within the boundary of the 5% significance level. The CUSUM and CUSUMSAQ tests
both show that the ARDL model is statistically stable.

5.4 ARDL Bounds Test

The ARDL bounds test estimates have been presented in table 5.6. At the 5% level of
significance, the test has rejected the null hypothesis since the F-statistic (i.e., 18.38090)
has a value greater than the I(1) (i.e., 3.87) bound. This finding is consistent with the
finding of Ullah et al. (2020), suggesting the existence of a long-run association between
OCF and the explanatory variables.

Table 5.6: Bounds Test Estimates
Null Hypothesis: No level (long-run) relationship exists

Test Statistic Value K
F-statistic 18.38090 2
Critical Value Bounds
Significance 1(0) Bound I(1) Bound
5% 3.1 3.87*

Note: Authors’ own calculation; * p<0.05
5.5 Cointegrating (Long-run) Test

Long-run cointegrating (Pesaran et al., 2001) relations between the OCF-1 and
independent variables (i.e., Reallnt-1 and REER-1) are shown in table 5.7. According to
the data in the tables, Reallnt has a significant positive relationship with OCF in the
long-run. REER has a negative and insignificant association with the changes in OCF,
which is consistent with David and Lewis (2024).

Table 5.7: Long-run Cointegrating Test Estimates

Dependent Variable: OCF-!

Variable Coefficient  Std. Error  t-Statistic Prob.*
Reallnt™! 1.93E-07 5.42E-08 3.560777  0.0236*
REER! -4.26E-06 1.07E-05 -0.399673 0.7098
C -4.63E-08 8.09E-08 -0.572533 0.5976
EC = OCF! - (1.93E-07*Reallnt” - 4.26E-06*REER - 4.63E-08)

Note: Authors’ own calculation; * p<0.05

OCF’s Error Correction Model (ECM) with the regressors is shown in table 5.8. The
error correction coefficient, CointEq(-1), is -1.453218, and the p-value is 0.0003. This
error correction coefficient means that each year, the prior dynamic disequilibrium, if any,
is rectified by 145.3218 percent to converge towards equilibrium.
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Table 5.8: ECM Regression
Variable Coefficient Standard Error t-Statistic Prob.*
D(REER™) -6.80E-05 1.01E-05 -6.727029 0.0025
CointEq(-1)* -1.453218 0.128115 -11.34312  0.0003

Note: Authors’ own calculation; * p<0.05

5.6 Granger Causality Test

Table 5.9 presents the bi-variate granger causal evidence between OCF and the other two
variables under study. Under the null hypothesis, this test assumes no causal relation
between variables. The test evidence shows no causal relationship between OCF and the
other two variables (i.e., REER-1 and Reallnt-1).

Table 5.9: Granger Causality Test

Direction of Causality Observations F-statistic Prob.

REER' ~ OCF' 9 0.390  0.555
OCF! ~ REER’! 0.028  0.873
Reallnt! ~ OCF! 9 0.001  0.973
OCF! ~ Reallnt! 0.341  0.581

Note: Authors’ own calculation
6. Findings

Empirical findings reveal that, for level data, the real effective exchange rate negative-
ly affects the industry’s performance (i.e., generation of OCF) in both the short-run and the
long-run, which is statistically insignificant at 5 percent. This is because Bangladeshi taka
against foreign currency depreciates over time, and as a consequence, exports become
cheaper and imports become more expensive. Then, one-period lag data on the real effec-
tive exchange rate has an insignificant positive influence on the changes in operating cash
flows in the short-run. This is because the current year’s exchange rate is much depreciated
than the one-period lag exchange rate. Finally, the empirical findings also suggest that the
performance of the textile industry is significantly positively influenced by the changes in
the real interest rate for both the short-run and the long-run. The error correction model
(ECM) indicates that the short-run relationships among the variables are significant and the
rate of dynamics adjustment towards long-run equilibrium is 145.3218 percent each year.
The Granger causality test has found no uni-directional or bi-directional causal evidence
among the three selected variables.

7. Conclusion

This study has made a rigorous examination to assess the influence of industry-specif-
ic factors and macro-variables on the performance of the textile sector in Bangladesh.
Firm-level data has been carefully transformed to industry-level data for the study. The
autoregressive distributed lag (ARDL) model has been found suitable for data analysis.
Evidence suggests that the operating cash flow, which has been used as the performance
parameter for the Bangladesh textile sector, is impacted in both the short-run and the
long-run by the movement of the foreign exchange rate and real interest rate. In the
long-run, the foreign exchange rate has found a negative, insignificant relationship with the
changes in operating cash flows, while the interest rate significantly has a positive impact
on the changes in the same. Now, in the short-run, industry performance is positively and
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significantly related to interest rate. The foreign exchange rate has an insignificant negative
influence for level data and an insignificant positive influence for one-year lag data on the
changes in the industry’s operating cash flow. The findings of this study have been found
in line with much of the literature. The rate of correcting short-run disequilibrium, if any,
is way faster. But it has been surprising that the real effective exchange rate and the real
interest rate have no causal relationship between them.

The volatility of exchange rates worries the textile sector’s decision-makers. A stable
foreign exchange rate can help them solve different problems, reduce uncertainties, and
also help them make appropriate decisions to boost the industry as well as the economic
performance of Bangladesh. The paper has encountered few limits. The potential impact of
other macroeconomic variables and sector-specific factors on industrial performance has
not been accounted for in this study. On the other hand, it can be expected that long-range
data may yield more valid results in this situation.
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Appendix
Appendix Table 1: Selected Sample Companies Listed at Dhaka Stock Exchange (DSE)
Limited
Serial No. Company Name
1 Al-Haj Textile Mills Limited
2 Alltex Industries Ltd.
3 Anlimayarn Dyeing Ltd.
4 Apex Spinning & Knitting Mills Limited
5 Desh Garments Ltd.
6 Generation Next Fashions Limited
7 H.R.Textile Ltd.
8 Maksons Spinning Mills Limited
9 Malek Spinning Mills Ltd.
10 Metro Spinning Ltd.
11 Rahim Textile Mills Ltd.
12 Safko Spinning Mills Limited
13 Saiham Cotton Mills Limited
14 Saiham Textile Mills Ltd.

Appendix Table 2: Optimum Lag Selection for ARDL Model

Lag LogL LR FPE AIC SC HQ
0 201.9662 NA 1.26e-23 -44.21472 -44.14898 -44.35659
1 220.4954 20.58793* 1.85e-24* -46.33230* -46.06934* -46.89978*

Appendix Table 3: Coefficient Labels for ARDL Model

Variable Coefficient
OCF(-1) c(1)
REALINT C(2)
REER C(3)
REER(-1) C(4)
C C(5)

———mi

Appendix Table 4: Test of Heteroskedasticity

Heteroskedasticity Test: Breusch-Pagan-Godfrey
Null hypothesis: Homoskedasticity

F-statistic 2.182433 Prob.F(4,4) 0.2342
Obs*R-squared 6.171975 Prob. Chi-Square(4) 0.1867
Scaled explained SS 0.877272 Prob. Chi-Square(4) 0.9278
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2

4

Appendix Table 5: Breusch-Godfrey Serial Correlation LM Test

Breusch-Godfrey Serial Correlation LM Test:
Null hypothesis: No serial correlation at up to 1 lag

F-statistic 0.136188 Prob. F(1,3)
Obs*R-squared 0.390822 Prob. Chi-Square(1)

0.7366
0.5319

Appendix Table 6: Ramsey RESET Test

Omitted Variables: Squares of fitted values
Specification: OCF OCF(-1) REALINT REER REER(-1) C

Value df Probability
t-statistic 1.191228 3 0.3192
F-statistic 1.419024 (1,3) 0.3192
Likelihood ratio 3.485760 1 0.0619

Appendix Figure 1: Residuals’ Normality Test of ARDL Model

Mean
Median
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Minimum
Std. Dev.
Skewness
Kurtosis

Jarque-Bera
Probability

Series: Residuals
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-8.16e-23
3.10e-09
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-2.78e-08
1.57e-08

-0.264329
2.439146

0.222763
0.894597
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Appendix Figure 2: CUSUM Test
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Appendix Figure 3: CUSUM of Square (CUSUMSQ) Test
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Appendix Figure 4: Review of outlier presence in OCF
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Appendix Figure 5: Review of outlier presence in Reallnt
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Appendix Figure 6: Review of outlier presence in REER
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