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ABSTRACT

The global financial turbulence affected the bussnand increased the demand for efficiency,
efficacy and productivity (Kumar and Vincent, 201Ajtermath of deregulation, globalisation
of economies, strong presence of capital marketghoblal financial instability have created
opportunities as well as many challenges in frdribdian firms to sustain its performance and
competitiveness. Sound economic growth of any agwed) economy in general and success of
any firm in specific depends on efficient handlioglimited resources. A large and critical
portion of a firm’'s resources is in the form of ghiterm capital or working capital and it is thus
crucial for firms to be efficient in managing wanki capital. The motivation of this study is to
perform a robust performance evaluation of workiagital management (WCM) efficiency in

Indian firms.

The study aims to examine the efficiency of workaagital management in Indian firms in the
current scenario and analyse the trends. To achimse objectives this study develops a new
measure of WCM efficiency using frontier analygshnique ‘Data Envelopment Analysis’. It
also aims to explore the firm-specific and macroremic variables that influence the
efficiency of working capital management. Moreovire objective of the study is also to
examine the extent of influence of working capitenagement efficiency on accounting and
market performance of firms. In addition, the stgéparately analyses the cash holding pattern

and its impact, because of its uniqueness in casgrato other liquid assets.

This study follows a systematic approach to achitssebjectives and tries to link each step of

analysis to the next one.

In the first stage, the study adopts a non-paramietmtier technique called Data Envelopment
Analysis (DEA) to estimate efficiency of workingptal management in Indian manufacturing
firms and examines the efficiency scores obtaingdguthis new technique. It compares the
new DEA based WCM efficiency measure with the tradal measures and examines its
advantages. The new measure is found to be an v@pent over the traditional measures
because of it benefits of having no mathematicdladg, higher scale of measurement,
capability of benchmarking analysis and abilityb flexible. The efficiency scores indicated

that the average WCM efficiency is around 40%, Hrat there is a vast difference between



maximum and minimum efficiencies. This shows thmall industries, there are firms which

are extremely inefficient in managing working capit

This stage also analyses the trend in WCM effigieoger the ten year period (2004-2013)
using both traditional measures viz. cash conversiele and net trade cycle along with new
DEA based efficiency measure. Graphical and siegisanalysis is carried out to understand
the pattern of WCM efficiency and to examine whethiee efficiency has undergone any
change over the study period. Results suggesthbagh each industry has its own accepted
norm for working capital levels and maintain itssjpon relative to other industries, however
the efficiency level is not constant across theye@he trend analysis indicated that efficiency
levels of working capital management do vary withe which might be the result of several

firm-specific and macro-economic factors.

In second stage of the analysis, present study iexanthe influence of various firm-specific
and macroeconomic variables on the WCM efficiendyfioms. The traditional WCM
efficiency measures and new DEA measure are emglape both graphical and statistical
analysis is carried out to analyse the effect afious variables. Analysis is carried out
separately for each industryand the results frdithalmeasures and industries are combined to
identify the variables with significant influenck.is observed that age of firm,cash holdings,
investments in fixed assets,return on assets dad geowth have positive effect on the WCM
efficiency. On the other handleverage and sizerofsf were found to have negative influence.
The study also found that the macroeconomic vaglblad inconsistent effect on WCM

efficiency and thus their influence remains incosole.

Malmquist Productivity index (MPI) and its compotepure efficiency, scale efficiency and
technology change (as given by Fare et al.(199d)uged to examine the change in WCM
efficiency of Indian manufacturing firms over theidy period. The trend in pure and scale
efficiency changes along with technology changenalysed over the ten years. It is found that
the cumulative efficiency change has increasediderably in the ten years but most of this
change has been due to change in technology. Talgsanindicated that during the study
period pure efficiency has almost doubled while duale efficiency has improved only
slightly. Moreover the influence of change in vasdirm specific and macroeconomic factors
on MPI, pure efficiency and scale efficiency chammge analysed using both graphical and
statistical analysis. The relationships obtainedevagmost similar to those obtained previously

(analysis of WCM efficiency determinants) and tbaoafirmed the earlier results.

Vi



In the final stage of WCM analysis the relationsbgiween WCM efficiency and performance
of firm is explored. Again both traditional meassu(€CC and NTC) and the new DEA based
measure are used to examine the effect of WCM iefity on firm performance. Firm

performance is measured using a variety of measoohsding accounting based, valuation
based and wealth creation measures. Each perfoentarasure is used in combination with
each of the three WCM efficiency measure (CCC, Naid DEA based measure) for robust
analysis. It is found that many of the performamceasures were positively related to the
WCM efficiency which suggest that improvement ir tbfficiency of liquidity management

tends to improve the financial performance of firrAscounting performance measure: return
on sales, market performance/valuation measuren®K), wealth creation measure market
value added (MVA)exhibited positive relationshipttwiWCM efficiency measures This

suggested that increase in WCM efficiency is valogdhe investors and that the improvement
in the efficiency of working capital management royes the overall functioning of firms and

hence it leads to creation of value/wealth. Oveitalan be inferred that an increase in the

WCM efficiency is an essential ingredient for impement in the performance of firm.

In the last section of this study, a different atpaf working capital management i.e. cash
holding pattern is analysed. The study found theamcash holding level in Indian firms was
much lower than the values reported in developenhities. The study analysed the movement
in the cash holding of firms and investigates whetthe pecking order theory or trade-off
theory is more applicable with respect to cashihgklin the Indian scenario. The results are
more or less in agreement with trade-off theory anglas observed that cash holdings have
mean reversion property i.e. as the cash holdireggate from a target level, firms try to
reverse the change and bring the holding backeal#sired level. Based on past studies, the
study modelled optimal/target cash holdings usiagous firm-specific variables and found
that in general the deviation from the target isuad 50% of its value in the previous year,
indicating that firms move towards the target asdluice the gap in subsequent years. The study
examines the impact of change in cash holdingshenmarket performance of the firm. The
results suggested that a positive change in cakhnige did have a positive effect on stock
returns i.e. the investors attach more value witinna that has more cash. However, beyond a
level, any increase in cash holdings (increase xcegs cash) is considered unnecessary

hoarding and the value of the firm starts declining

The study examines the WCM efficiency of Indian ofacturing firms in an entirely new

perspective. Valuable insights and analysis oppdras provided by the proposed new DEA

Vi



based WCM efficiency measure will aid financial ragers, analysts and other stakeholders to
better evaluate and benchmark firms’ liquidity mgeraent. The findings of this study will
help financial and operational managers to mak&bdecisions in order to achieve the target

of maximizing shareholder wealth through propeuiliity management.
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CHAPTER 1
INTRODUCTION

Preview
This chapter introduces the study by providing akgaound of the research areg,
description of the problem and its rationale. Itsfi provides a brief overview df
working capital management, its efficiency andélgevance in the Indian context. Jt
then describes the problem and discusses data apmeht analysis (DEA) as an
efficiency measurement tool. The chapter then dessithe rationale, scope and
objectives of the study along with brief outline@gearch design and methodolody.

Lastly it presents the chapter plan of the study.




CHAPTER 1
INTRODUCTION

1.1 Background

1.1.1 Introduction

Changing business environment, deregulations doefdiization have altered the face of
business competition. With the globalisation of ke#s, none of the economies have remained
untouched from fierce global competition and theeli@ing economies are no exception. The
global financial turbulence has significantly atlst the business and has increased the demand
for efficiency, efficacy and productivity (Kumar @rvincent, 2011). Emerging economies are
playing a vital role internationally due to glolsation of economies in recent years (Arora,
Jain and Das, 2009). Sound economic growth of a&wgldping economy in general or for any
firm in specific depends on efficient handling whited resources. Limited funds are available
to firms and thus success of a business dependwwnefficiently these funds are utilised
(Vashisht et al., 2011). This requires effectivecisien making by the management and
involves analyses of all the financial choices thatfirm faces and then deciding on the course
of action that should be taken. One of the critisalies in corporate financial decision making

is efficient handling liquid assets i.e. managenwéntorking capital.

The overall objective of this study is to carry catrobust analysis of working capital
management in terms of efficiency and productivitylndian manufacturing firms in the
context of today’s globalised Indian economy. Thiace this, the study attempts to develop a
new measure for effective measurement of workingtaemanagement efficiency. The study
aims to analyse the factors influencing WCM efindg and also examine the empirical
association of WCM efficiency with performance. Mover, this study also aims analyse the

cash holdings of firms and examine its relationsti firm’s performance.

1.1.2 Working Capital

Working capital can be understood as a metric ritedisures a company’s operating liquidity.
It is the relation between resources in the forncadh or easily convertible into cash and
liabilities for which cash will be required soonhéfre are thus two constituents of working

capital namely current assets and current liabditi

2



Current assetsre those assets or resources of firm which dce drdy for a short period of
time. In general all those assets which will besiijgted and converted into cash within one
year or one operating cycle (whichever is longe® @alled current assets. Current assets
constitute:

Cash and cash equivalents: These constitute ca#iieiform of physical currency or bank
deposits and also include cash equivalents whichbeareadily convertible into cash such as

commercial paper, money market holdings, treasiliyddc.

Inventory: These refer to stock of goods held loyé for further processing or sale. Inventory

can be broadly of three types:

a) Raw materials: These are items that have been m@@doy firm in order to convert
them into semi-finished and finished goods thropgbduction process. Raw materials
are unprocessed material waiting to be put intalpcton process.

b) Work in progress: These are semi-finished goodghvhare in the process of converting
into finished or final product. All items from thhaw materials that has just realised for
processing up to the material that is almost cotajyleprocessed come under this
heading.

c) Finished goods: These are items that have passedgthall the stages of production
and are now completely processed. Finished goadgeans that are waiting for orders

from customers.

Receivables: If the goods are sold to customerscredit then the money owed by the
customers to the firm is call receivables or act®uaceivables. They are simply the rights to

receive money from entities to whom goods have Iseéhor services have been provided.
Motives for holding current assets

There are a number of motives behind making investmin current assets. These include:

Transaction Motive: Firms keep cash in order to thasey to day expenses and to make
payments. Raw material is held by firms to maintsimooth production as they may not be
available as and when required. Finished goodstared for uninterrupted sale as demands

may not be able to keep pace with production diraks.

Precautionary Motive: Keeping cash helps firms iaking payments for unexpected and

unplanned expenses. While holding inventory helpanieeting unforeseen fluctuations in



supply of raw materials due to strike, natural atg etc, on the other hand holding finished
goods helps in meeting variations in demand of good

Speculative Motive: Sometimes firms hold cash sat they are able to take advantage of
favourable market conditions like bargain price faw materials or favourable market
exchange rates etc. Similarly firms may hold ineeptmore than they require if they fear that

there may be a steep rise in their prices in future

Current liabilities are those liabilities or obligations that need#osettled within one year. In
other words, the money owed by the firm for a slpentiod that needs to be repaid through
current assets or through creation of another ntihability is called current liabilities. Current
liabilities include tax payables: tax owed to goweent, interest payables: interest owed to
lenders, accrued expenses: expenses that haveinmered but not paid, short term loans:
loans that are to be repaid in a year, customensitsp advance payments from customers and
accounts payables. Accounts payables or tradetdsedhe most important part of current
liability (Garcia-teruel & Martinez-solano, 201@).is the money payable to suppliers for the
purchases made on credit. Thus current liabilitiess sources of short term financing. They
finance a portion of the firm’s current assets hadce reduce the amount of firm’s own funds

that need to be tied up in current assets.

There are two main notions of working capital Mize gross concept and net concept. The
gross concept measures the gross working capitahdgsuring the total amount of current
assets held by the firm. On the other hand thecaertept measures net working capital by
calculating the excess of current assets over mutrabilities. It measures the portion of
current assets financed from long term sources.kivgrcapital can also be divided into
permanent and temporary working capital. Permawenking capital is the minimum amount
of current assets that always need to be maintarnegspective of the volume of sales. On the
other hand temporary working capital is the flutiugh or seasonal capital required over and
above the permanent working capital. Overall, wagkicapital characterizes the liquidity
position of a firm and thus is also sometimes kn@sricirculating capital or current capital’.

Figure 1.1 shows the circulating/cyclical naturewairking capital.
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Figure 1.1: Cyclical Nature of Working Capital

1.1.3 Working Capital Management

Working Capital management (WCM) deals with manggshort-term financing and short-

term investment decisions of the firm (Sharma & Kwm2011). It is the management of
current assets, current liabilities and the ineatronship between them. The objective of
working capital management is to maintain balano®ray the working capital components
(Filbeck & Krueger, 2005). There are two main faceft working capital management: first, to
estimate the amount of various current assets teelieby the firms and second, to determine
the extent of their financing through different r@nt liabilities. There are two main objective

of working capital management:

* To make sure that the firm has sufficient liquidaerces to function smoothly

* To minimise the investment in working capital ider to maximise the profitability

The importance of trade-offs between the two gadlsvorking capital management, i.e.,
liquidity and profitability has always been stratda literature since both are essential for
continuance of business. Here liquidity means wdrethr not a firm is able to meet its short
term obligations as and when they are due. Theathwwal of working capital management is
that a firm should be able to continue its operetiby managing the inter-relationship between

current assets and current liabilities.

Working capital management involves decisions r&igac



Inventory levels: Deciding between high costs otkholding due to inventory pile up vs.
cost of stock outs as a result of keeping low imegn(Mishra and Raghunathan, 2004).
Deciding between liquidity benefits of holding imtery vs. liquidity benefits of free funds.

« Receivable levels: Deciding between allowing higvels of receivables to promote sales vs.
liquidity benefits of cash. Deciding between coksslow cash inflow due to large and long

receivables vs. cost of lower sales.

» Creditor levels: Deciding between availing liquydibenefits by delaying the payments of

purchases vs. benefits of maintaining good repartadind better relations with the suppliers.

» Cash Levels: Deciding between liquidity benefitholding cash vs. opportunity cost of idle

cash.

There can be broadly three approaches to workipgatananagement (Andrew and Gallaher,
1968) namely aggressive, moderate and conservdinese three approaches differ from each
other in their liquidity vs. risk characteristicAn aggressive approach involves keeping low
level of current assets and high level of curratiilities. This results in low liquidity and high
risk characteristics. However it frees up more tumdich can be invested more profitability
elsewhere. On the other hand conservative approadives keeping high level of current
assets and low level of current liabilities. Thissults in high liquidity and low risk
characteristics. However this also leads to hidgheckage of funds in current assets and thus
reduces the total returns on investment. In othendg; in case of aggressive approach, a large
portion of permanent current assets are finanoaeh ghort term sources. This increases risk
but improves profitability. On the other hand innservative approach, permanent current
assets and even some portion of temporary curssatsaare financed from long term sources
of funds. This reduces risk but at the cost of ipbflity. The moderate approach follows a
mid-level path in between aggressive and conseevatpproach and tries to keep a balance
among liquidity, risk and profitability. Here lortgrm sources finance permanent assets and
short term sources finance temporary current as3ées WCM decisions affect number of
other managerial decisions which in turn affectfqqenance of firm (Mishra and Vaysman,
2001) (Banker et al., 2002).

1.1.4 Importance of Efficient Working Capital Management

Working capital management plays an important mole firm’s profitability, risk as well as in
its value (Smith, 1980). Working capital is thecaiating capital and therefore it has also been

termed as the life blood of business. Its flow aimdulation is essential for continuance of
6



business. It is sometimes said that a firm canigerwithout being profitable but improper
working capital management may result in bankrugteg closing down of business. Even a
profitable firm can fail and become bankrupt if idiés mismanagement in working capital.
Smith (1973) argues that a large number of busifeekges have occurred due to improper
management of working capital. Berryman (1983) atades that improper working capital
management is the primary reason for small busifeelses. There are two main reasons for

the importance of working capital management:

)] A significant percentage of a firm’s total investmés in the form of current assets.

i) The levels of both current assets and currentliliesi change rapidly and suddenly.
The importance of working capital management atisea because of the two types of risks
that are inherent in it viz. opportunity cost riskd liquidity risk. The opportunity cost risk is
risk of unavailability of funds or assets to setlze opportunity when it arises. Liquidity risk is
the risk of shortfall or unavailability of funds case of any liability falling due. Both the risks

can seriously affect the performance and in lomgthe existence of firm.

Improper cash management resulting from paymentmaoments without proper cash flow
forecasts can lead to financial distress. Simildgeping large amount of slow moving
inventory or simply ineffective inventory managernegstem can increase cost of holding,
insurance, interests etc., ultimately leading &sés. Improper tracking of receivables can lead
to costs of litigation and risk of serious bad gel#tgain ineffective management of payables
can lead to failure in meeting payment commitmemd thus loss of supplier trust. Excessive
working capital can have a number of fallouts lkeblem of overcapitalisation, uncontrolled
purchases of inventory leading to waste and thefilency to engage in speculative activities,
too liberal credit resulting in delay of cash inl@nd overall carelessness. Excessive working
capital may have a negative effect on a firm’s ipabflity, whereas a low level may lead
difficulties in maintaining smooth operations (VAorne and Wachowicz, 2008). An effective
working capital management ensures that the firsisable to grasp all the profitable

opportunities that arise in the business and helpsducing liquidity risks.

The importance of efficiency of working capital nagement can be understood by the
statement “Efficient working capital managementais integral component of the overall
corporate strategy to create shareholder valueth(&5oenen, 1998). It is very important for
working capital management to be effective becaustects the performance and liquidity of
the firms (Taleb et al., 2010). The viability ofdiiess relies on the ability to effective manage
receivables, inventory and payables (Filbeck & Kgere 2005). Minimization of investments in
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the short term assets relative to the level ofra’é operations is a crucial element in the total
management of operating funds (Helfert, 2004). Taintain competitiveness, companies
should improve their performances in terms of WCktiency and it is important for firms to

correctly measure the level of their efficiency aaehtify the benchmark firms.

Working capital management is somewhat similarixed asset management but for WCM
there needs to be more active involvement sincestreegy varies with sales. However,
working capital management has often been ignameihancial decision making because it
involves investment and financing for short termique whereas the concentration of managers
are generally more on long term fund managementrt$&rm management is a difficult
problem since usually companies do not employ wayldapital managers (Bolek, 2013). In
today’s competitive world of high capital costs €dto paucity of funds) and high costs
attached to holding of funds, working capital maragnt is gaining attention of managers.
Increase in sales, declaration of dividends (Geptl., 2011), plants expansion, launch of new
products, rising prices and hike in salaries andesgut addition pressure on firm’s health and
hence effective working capital management becoangigally important. Kulkarni (1985)
says that working capital management is looked upsnthe driving seat of a financial
manager. The study of working capital managemeanuit iarefficiency is thus vital for all
stakeholders of the firms and is especially critinananufacturing firms as they require large

investments in short term assets.

1.1.5 Indian Manufacturing Sector

Just like any other global economy, manufacturexga plays a crucial role in the economy of
India (Nandan and Mishra, 2009). Its contributionindian GDP is approx. 15.2% and the
growth rate of the sector is healthy at around 8.5k growth in Indian economy as a whole
and manufacturing sector in particular has attchat@any domestic and international investors
(Agarwal, 1997) and Indian securities market isspdifor development and growth (Dixit et.
al., 2010). A report by Mckinsey states that thdidn manufacturing sector could reach US$ 1
trillion by 2025. The report further states that gector has potential to reach 25-30 percent of

India’s GDP and can create 90 million jobs.

The contribution of manufacturing though a sig@fic figure is still very small in comparison
to service sector. This has been a cause of corfoerpolicy makers since according to
economists, for a growing economy, higher growtd aantribution of service sector before

sufficient development of manufacturing sector @ a healthy sign. Since major portion of



India’s population is educated below high schoaleletherefore such an economy cannot

flourish on service sector for a long period.

One of the main reasons for subpar performancadéh manufacturing sector is that a large
part of the sector is unorganised (Agarwal, 2000).addition lack of efficient transport
infrastructure, high power cost and high capitat@so have a negative impact on the growth
and competitiveness of Indian manufacturing se¢Runtambekar and Nandan, 2006a &
2006Db).

Stable socio-political environment (Gounder, 2088d 2002b) and efforts by government are
required to improve the infrastructure, financeilities and framing favourable fiscal policies
to create positive atmosphere for development ofufaturing sector. One of such steps is the
‘Make in India’ program. In addition to governmegfforts, it is extremely important for firms
to make internal changes in order to reduce cosfmove efficiency, improve service quality
(Gupta et al., 2005)and increase global competiggs (Rao, 2014). These changes might
include upgradation of production technology, elsthment of professional and accountable
management, emphasis on attraction and retentidalerit, more export oriented production,
reengineering core business processes to align witmndustry best practices and focussing
on quality and customer satisfaction (Rao, 1988K&sh et al., 2010). Under the World Trade
Organisation system there has been descent of imaoifs and removal of quantitative
restrictions and therefore it becomes more impegdtr the Indian manufacturing industry to

improve its competitive edge.

1.1.6 Working Capital Management in India

According to a report by Ernst & Young (“Workingpstal management 2014: all tied up India
- EY - India”, 2014), India stands among the bottohglobal working capital performance in
comparison to peers like Europe, USA, Japan andrdikian countries. While some of this
may be explained due to difference in business tea® geography, there is a large role of
management orientation and effectiveness in magagorking capital efficiently. The report
also reveals that Indian firms have US$ 97 billimd up in working capital which is roughly
12% of gross sales. This tied up capital could haea been utilised for financing expansion

or for repaying debt, which would have solved mahthe firms’ problems.

The report further suggests that there has beem smprovement in the recent year but the
small improvement is grossly insufficient to make for the downward slide that the Indian

firms have witnessed in the last three four ye@ng improvements by Indian firms are all the
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more undermined since the improvements by firmsther countries are much higher. Some of
the poor performance may also be attributed to &xgé rate fluctuations, volatile commodity
prices, volatile regulatory environment, variation interest rates, etc. but still poor
management practices followed by Indian firms argély responsible to a large extent for the
dismal performance. According to E&Y report, maactbrs include lack of collaborative and
cooperative relationship with suppliers, poor dueehce of customers’ background before
granting credit and poorly documented contractsstMid the firms still not consider working
capital management as an operational issue anddtrynto adapt to the rapidly changing

global business environment.

At regulatory level the government needs to imprdhe logistics and transportation

infrastructure. This will aid firms in improving ¢ir supply chain management and hence
working capital performance. At firm level the fisnooo need to pull up their socks. There is a
large disparity in the working capital managemaaicpces among firms within same industry.
While a few of them follow industry leading standigfor working capital management, on the
other hand majority of the smaller firms are stugkh age old practices. There is need to
increase improvement in the payment practices ag ofdhe transactions still happen in cash
or in cheques, instruments which are becoming ebsah developed world. Switching to bank
and card based transfer may reduce the paymenedetielays and improve performance.
There needs to be increased management’s focuastnand process related efficiency. The
firms need to implement industry best practicesvanking capital management strategies and
processes so as to reduce the working capital .cyidles may involve substantial capital

expenditures, but in the long run it would resnlsubstantial savings.

Thus it becomes necessary to effectively measunkimg capital management efficiency,
analyse the trends in working capital managemesnttjges, understand the factors that affect
the efficiency of working capital management anéme the impact on performance of

firms.

1.2 Description of Problem

1.2.1 Working Capital Management Efficiency: Measuement and Analysis

Ratios such as current ratio and quick ratio hamditionally been employed to gauge the
working capital position of firms (Shin and Soen&898). The current ratio measured liquidity

position as ratio of current assets to currentlltads. The ratio was measured at the end of a

guarter or year and presented a snapshot of wodapgal position on that date. Due to the
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static nature of these ratios, many authors likeefym(1984) and Kamath (1989) have

questioned and criticised their adequacy.

Next, the cash cycle concept was introduced by &itifi974) who proposed to measure the
time period from the time payment is made for raatenals to the time goods are sold. Later
this measure was extended by Richards & Laugh®8@) who incorporated account payables
to give the concept of Cash conversion cycle (C&)etimes also called Net working capital
cycle (NWC). CCC/NWC is a WCM efficiency measureiegthmeasures the efficiency in
terms of days. CCC is calculated by adding invenéord receivable days and then subtracting
payable days from the result. CCC is an efficiemmasure that measures the working capital
management efficiency of a firm. A smaller value@EC indicates lower level of working
capital investment as percentage of sales and Hegleer WCM efficiency. The cycle concept

of working capital can be understood from Figui 1.

However, some studies, like Shin and Soenen (1888)Bhattacharya (2004) have criticised
CCC for being mathematically flawed. They point that CCC is calculated through addition
of three ratios, i.e., by adding three differemey of days (receivable days, inventory days and
payable days) and since all the ratios (days) hisféerent denominators hence this makes the
measure mathematically flawed. Moreover, some stulike Gentry et al (1990) criticise CCC
for not focusing on the amount of funds tied up anty focussing on the length of time funds
are tied. Since some firms may find it easier tuililate inventory while others may find it
more convenient to recover receivables therefageetls also concern regarding assignment of
equal weights to each component of working camitath may lead to biased results. This will
depend upon the nature of business and the firetégions with other stakeholders. However,
CCC is the most popular measure for measuring W@®Miency and most of the studies
related to working capital use CCC as the main oreas
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Figure 1.2: Operating Cycle and Cash Cycle

Gentry et al (1990) have used a variation of CCE,, iweighted cash conversion cycle
(WCCC). WCCC assigns weights to the working capitahponents based on the amount of
funds tied up with it. However, the measure isiofited usage for analysts as the weights
cannot be calculated by an analyst outside ofithéd management as the required data is not
available publicly (Shin and Soenen, 1998). Talakgoet al. (2014) give an improved
variation of CCC that takes into account the adednmayments, but the previous problems still

remain.

Some researchers like Shin and Soenen (1998) amsinbs (2010) propose an alternative
measure Net Trade Cycle (NTC) ((Inventories + Readdes - Creditors)*365 / Sales). NTC is
a WCM efficiency measure which measures the naentassets as percentage of sales i.e.
lower is the net working capital per unit of sallestter will be the efficiency. NTC overcomes
the first shortcoming of CCC as it is comprisegust one ratio and not three different ratios
like CCC. However, similar to CCC it assigns equaight to all components of working

capital (inventory, receivables and creditors) Wmtay make the efficiency calculation biased.

Overall CCC and NTC despite of their few shortcogsirare most widely used efficiency
measures for working capital management and othemsares have still not been widely
accepted. Financial innovations improve marketificy (Dixit et al., 2009) which is vital for
thriving economy (Agarwal and Tandon, 2003) (Dedtal., 2010) and therefore there is need
for innovations in WCM efficiency measurement. Hemlecere is need of a new measure which
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can effectively gauge the efficiency of working tapmanagement and should be as far as
possible free from the problems of existing measure

Moreover, because of a lack of effective measurd/@M efficiency, comprehensive analysis
of WCM efficiency and its pattern in Indian manufaing firms has not been carried out by
previous studies. In order to better understandrthragement effectiveness of working capital
in Indian firms and its trend in the recent yedris essential to carry out a complete analysis of

WCM efficiency levels, their variations across istties and their trend over the years.

1.2.2 Determinants of Working Capital Management Hiciency

Working capital management and its efficiency feetkd by a large number of factors. One of
the most important of these is the nature of ingust which the firm belongs. Each industry
has its own needs and accepted practices for lplajnid assets. In addition to industry other

factors specific to firm might include:

* Type of operations: whether the business is seadgonature

» Scale of operations: large multi plant businesa small enterprise

* Firm’s credit policy: whether firm is risk averseresk taking while granting credit

» Dividend policy: whether firm is declaring dividendcurrent year

* Reputation in market: whether firms is well estsiiid and has earned trust of market

» Growth or expansion firm: whether firm is in grogior expansion phase

* Firm’s management: the ability of firm’s managemiengfficiently manage
Both the internal and external factors effect enfir operations. They change the way a firm
and its management performs and the extent to whahare able to achieve firm’s objectives.
In other words, both the firm specific micro-econonvariables and macro-economic

conditions influence the efficiency and producinatf an organisation.

It is well understood that macroeconomic factofeafa country’s business conditions (Cerra
et al., 2008) (Chipalkatti and Rishi, 2001). Moreovmany studies have also found that
macroeconomic factors like change in technologyegament import export policies, taxation
policies, condition of market, condition of econgnavailability of bank finance facilities,

interest rates etc. also have impact on the effftgieof working capital management. The
investigation of these influencing variables plays important role in assessment of WCM

efficiency and examining its change.
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A number of studies have tried to analyse the factisat determine working capital levels in
firms across countries. However there are numbshoftcomings/gaps in these studies. These
include: not considering macroeconomic factors eterthinants of working capital, using a
small sample size, not controlling for industryeeff using only one of the components of
working capital and using only cash conversion eyl its constituents as efficiency measure
which may give suboptimal results. Moreover, onlysraall number of studies have been
conducted in the Indian context. There is thus néedcomprehensively analyse the
determinants of working capital management efficjeim Indian firms and examine the extent

of their influence.

1.2.3 Effect of Working Capital Management Efficierty on Performance:

Effective management of working capital is esséfviathe good financial health of firms. The
way working capital is managed can have a sigmfigmpact upon both the liquidity and
profitability of the company (Shin and Soenen, 1)9%& discussed earlier, both excessive and
deficient working capital is harmful and can seslyuaffect the survival and growth of firm.
Working capital management efficiency is theref@epected to significantly affect the
performance of firm and ultimately its value. Thare two contrasting views on the impact of
working capital management on firm’s performancem8 of the authors suggest that as the
liquidity levels increase (efficiency decreases)k firm is able to do business in a better
manner and thus the performance improves. On ther ¢dtand others argue that as a firm
becomes more efficient and needs lesser investmenmbrking capital for its operations, its

performance improves.

A large number of studies have examined the efiédifferent working capital policies on
firm’s financial performance in various countrid4ost of these studies have used profitability
as main indicator of performance and CCC as indicaf working capital management
efficiency. However since a firm’s aim is to maxgmaishareholder’'s wealth, therefore market
performance too should be included as one of théomeance indicators. In addition the
analysis should also focus on the impact on vafuirm due to changes in working capital
management policies. Moreover, only cash conversymhe should not be relied upon to test
this relationship especially when there are quaesti@rks on the correctness of CCC. Thus
there are few shortcomings in the earlier studieglvinclude using small sample size, using
only cash conversion cycle or other possibly submgdt measures of working capital, not
controlling for industry effect and not analysinifieet on market performance. There are very
few studies in the area on Indian firms which cdesisufficiently large sample size and
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conduct a thorough analysis using a variety of fpenformance measures. Therefore, there is
need of a comprehensive study which analyses fleetesf working capital management on

firms’ financial and market performance in the bBrdicontext.

1.2.4 Cash Holdings

Cash is one the most vital constituents of worldagital. However, cash is not considered as
invested or tied up capital and hence cash holgiaigern is not taken into account while
calculating the efficiency of working capital maeagent. Nevertheless it has significant
influence on the liquidity level of a firm and al¢@ms a bearing on other components of
working capital. A number of studies have showrt thiens hold a significant portion of their
assets as cash and bank balance. For example batrdaviahrt-Smith (2007) found that US
firms kept 13% of their total assets as cash anttetable securities. Kalcheva and Lins (2007)
found that internationally firms kept 16% of thassets in cash and Ferreira and Vilela (2004)
calculated this ratio to be 15% for EMU countri€ee question that arises here is that why do
firms hold so much cash? Two major theories haen hised by researchers to explain the cash
holding by firms: trade-off theory and pecking ardleeory. The trade-off theory states that
there are costs and benefits of holding cash. Fadpsst their cash holdings such that they are
able to maximize the benefits and minimize thesoBhe pecking order theory states that the
cash holding level of a firm is just the resulimfestment and financing decisions. It states that
it is expensive for firms to raise capital throutjle issue of new equity due to information
asymmetry and therefore the firms follow the follogr order to raise funds: internal funds,
debt and finally equity.

A number of studies have analysed the cash holafifigns in various countries. These studies
mainly examine the determinants of cash holdinggnms and the effect of cash holding on the
firms’ market performance. A few studies have dsand that cash holdings and their pattern
differ from country to country. Ferreira and Vilg2004) studied EMU firms and compared the
cash holdings across a number of EMU countriesy Ttiend that capital market development
and investor protection provisions do significandiifect the cash holding levels. However,
almost all the authors have limited their studyéveloped economies like USA (Opler et al.
1999), Australia (Lee and Powell 2011), EMU cowsr{Ferreira and Vilela 2004) and France
(Saddour 2006). Corporate finance studies on dpuedocountries firms still lack depth (Sen

and Pattanayak, 2005) and very few studies have beeducted to study the cash holding

pattern and its implications for firms from growiegonomies. A small number of studies have
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been conducted on Chinese firms but the resultshtmigwve little applicability in other

developing nations like India.

Kusnadi and Wei (2011) have found evidence thaktiedifference between cash holding of
firms in countries where investor legal protectisrweak and those where it is strong. These
studies suggest that the cash holding model afydida firms of one country may have little
applicability in other countries since the markevelopment and law enforcement scenarios
differ. The results from these studies suggest that cash holding pattern in firms of
developing countries like India may differ from s®oof other countries and hence there is need
to analyze the same. Since the developing econommesbecoming targets for global
investments, it therefore becomes important to éxamand study the cash management in

firms from such economies.

1.3 Data Envelopment Analysis as Efficiency Measure

Data envelopment analysis (DEA) is a non-paramelinear programming based technique
developed by Charnes et al. (1978) which evaluttesrelative efficiency of a subject or
decision making unit (DMU) in a group. The advaataf the non-parametric approach over
parametric approach is that it does not requirespezified functional form. DEA is useful in
calculating efficiency especially in cases wherer¢hare multiple inputs and multiple outputs
and where it is not possible to aggregate theséptauinputs (outputs) into one input (output).
In DEA the ratio of total weighted outputs to totakighted inputs measures the relative
efficiency. However the weights of individual ingudnd outputs are not fixed and are allowed
to vary such that each DMU is able to achieve igbést possible efficiency. The restriction is
that no DMU can have ratio of weighted outputs tputs more than unity. Linear
programming is then used to solve and calculatestfigencies. Efficiency scores range from
0to 1 and a DMU is labelled as efficient if it hefficiency of 1.0.

The DEA measure is based on building an efficieoitfer. This efficient frontier is a frontier
that connects the most efficient DMUs and envekldpsther DMUs.
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Figure 1.3: Efficient frontier in CCR DEA Model

The two most popular models are CCR (Charnes, Goapd Rhodes) model and BCC
(Banker, Charnes and Cooper) model. Charnes é1%18) developed the CCR model which
assumes a constant return to scale. The effiaientiér in this case is a straight line. Figure 1.3

shows CCR efficient frontier in case of one outgnd one input.

The BCC model given by Banker et al. (1984) extetmdsCCR model for technologies that
exhibit variable returns to scale. Here the effiti&ontier is in the form of a convex hull.
Figure 1.4 shows the BCC efficient frontier in cafene output and one input. In a practical

scenario of varying economies of scale the BCC rnigdgenerally more suitable.

A
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Source: Cooper, Seiford, & Tone (2006)
Figure 1.4: Efficient frontier in BCC DEA Model

The efficiency of any DMU is calculated by measgrithe distance of the DMU from the
frontier. This can be explained with the help ofexample of two outputs and one input case.
Figure 1.5 shows an efficient frontier BCEG conmegtefficient DMUs. The DMU D is

inefficient as it does not fall on efficient froati If we extend the line connecting O and D the
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line touches efficient frontier on point X. This aginary DMU represented by point X is an
efficient DMU since it lies on efficient frontief.he efficiency of DMU D can be calculated by
measuring the lengths of OD and OX and calculatwegratio OD/OX. If for example OD = 15
and OX = 20 then the OD/OX = 0.75 i.e. the efficgnf DMU D is 75%.

B
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Figure 1.5: Efficiency Calculation in Two Outputs aad One Input Case

The following expression gives basic DEA efficiempdel:

YU
max h, (u,v) = ZrUrro
Qi ViXio
subject to

Y UrYrj .
= U <1forj=1,..,n,
i ViXij

U, v; =20foralliandr.

Wherex;; is theith input for DMUj andy,; is therth output for DMUj. x;, andy,, are input

and output values, respectively, of the DMU undeal@ation. h represents the efficiency

score.

Researchers have used DEA extensively for measdiffeyent types of efficiencies because
of its advantage of being a non-parametric techsapud freedom to have different weights for
different DMUs. For example Medin et al., (2011 WBEA to measure efficiency of hospitals,
Sharma and Gupta (2010) and Chan et al. (2014) &asure efficiency of banks,

Parameshwaran et al. (2010) for efficiency of awtbie repair shops, Sharma and Raina
(2013) for performance of automobile sector, etowklver, till date DEA has not been applied
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to measure the efficiency of working capital mamaget. Since working capital management
too has inputs and outputs therefore DEA can béexbp measure WCM efficiency too.

1.4 Rationale of the Study

A large number of firms fail due to improper managet of short term funds or due to
liquidity problems. For a growing economy like ladi becomes all the more important to have
an effective and efficient working capital managaetme firm with efficient working capital
management can save a lot of cost and thus petbetier and thereby create value for its
shareholders. For this reason it is important tovkrhow efficiently firms are managing
liquidity in comparison to their peers in the inttys In order to gauge efficiency accurately,

new tools for working capital efficiency measuremeeed to be studied and analysed.

In addition, all the factors that determine workicapital level of a firm may not be within
firm’s control. Some factors may change with indystnd some may be macroeconomic in
nature. It is essential for firms to be aware @&sth factors and the extent of their influence so
that they can fine tune their policy for maximisatiof benefits. Hence it is important to study
the factors other than the firm’s policy decisidratt might affect its working capital levels.
Consequently there is need of comprehensively stgdyhe various determinants and

analysing their effect on efficiency of working dapmanagement in Indian firms.

The end goal of a firm’s financial decision makiisgmaximisation of shareholder's wealth
(Ansari and Khan, 2012). A firm’s working capitavkl and its efficiency will affect the firm’s
performance and therefore will influence its finehaesults and market performance. It is
important to understand how and to what extentghesnomenon holds. This will aid the firms
in understanding the consequences of change imaitand external factors on firm’s working
capital levels which in turn will affect its finalat performance. Thus there is need to study the

effect of working capital management efficiencyfom’s financial performance.

In addition, corporate cash holding which form actal element of working capital need to be
analysed separately. This is because the natucashf holding as a liquid asset differs from
other components of working capital and thus dassget covered in the analysis of WCM
efficiency. Moreover studies have indicated thathcholdings have significant effect on other
components of working capital and on firm’s perfarme. Since the studies on cash holdings
have been concentrated on developed economiesg libare is need for analysis of cash

holding dynamics in Indian firms.
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1.5 Scope of the Study

Overall scope of the study is to analyse the waleapital management of public firms of

Indian manufacturing sector in current scenaridloong are the broad areas of investigation

that constitute the scope of the study:

1)

2)

3)

4)

5)

The investigation in the present study is limitedte public Itd. companies operating

in Indian manufacturing sector during analysis qekri

The study period includes era of globalised Indé@onomy and therefore, includes
evidence from the year 2004 to 2013. The durat@fudes pre financial crisis (2004-
2007), financial crisis (2008-2010) and post finahcrisis (2011-2013) period.

The study adopts a balanced panel data approachhanefore, includes an equal

number of firms across the study period in evelysis.

The study analyses the efficiency of working cdpitaanagement in Indian
manufacturing firms using various measures inclgdimew measure calculated using

Data Envelopment Analysis.

The study explores WCM efficiency’s trend, deteramts (firm specific and
macroeconomic) as well as its implications on fperformance. In addition the study

examines the pattern and behaviour of corporate lvalslings.

1.6 Objectives of the Study

The overall objective of this study is to carry automprehensive analysis of working capital

management efficiency in Indian manufacturing firrsllowing are the broad objectives of

the present study:

To analyse the working capital management effigteneasures and develop a

better measure of WCM efficiency.

To evaluate and assess working capital managerffen¢mrcy of firms operating in

Indian manufacturing sector in current scenario.

To explore determinants of firms’ WCM efficiency dato examine whether a
significant statistical relationship exists betwe&®dCM efficiency and the

determinants (firm specific and macroeconomic \des).
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4. To examine the pattern of WCM efficiency changeo@uictivity) using Malmquist
Productivity Index and its constituents.

5. To examine whether a significant statistical relaship exists between firm’s

performance and its working capital managementieficy.

6. To examine the dynamics of corporate cash holdargsits effect on firm in the

Indian manufacturing sector.

1.7 Methodology

This study follows a systematic approach to achitsvebjectives and tries to link each step of

analysis to the next one.

The first stage of the analysis aims to accomghghobjective 1 and 2. In this stage, this study
adopts a non-parametric frontier technique calleataDEnvelopment Analysis (DEA) to
estimate efficiency of working capital management Indian manufacturing firms and
examines the efficiency scores obtained using e technique. It also compares the new
DEA based WCM efficiency measure with the tradiibmeasures and discusses the various
advantages of the new measure over the traditomad. This stage also analyses the trend in
WCM efficiency over the ten year period (2004-20a8ng both traditional and new measures.
Graphical and statistical analysis are carriedtoutnderstand the pattern of WCM efficiency
and to examine whether the efficiency has undergmyechange over the study period. WCM
efficiency is calculated and analysed separatelyech of the 11 industries into which the
whole sample of firms is divided.

The second stage of the study targets objectivin 3his stage of the analysis this study
examines the influence of various firm-specific relederistics and macroeconomic variables on
the WCM efficiency of firms. The traditional WCM fafiency measures viz. CCC and NTC
along with DEA based efficiency measure are emmlogad both graphical and statistical
analyses are carried out to analyse the effecanbus determinants. This study adopts Panel
data regression (determinants of efficiency) mddethe purpose of empirical analysis in this
phase. Separate regression models are employeshébr of the efficiency measure and the
analysis is carried out separately for each oflthendustries. Results from all the measures
and industries are combined to identify the vagahkith significant influence and to discover

the direction of their influence on WCM efficiency.
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In the next section of analysis the study targle¢sdbjective 4. Here Malmquist Productivity
index and it components pure efficiency, scalecefficy and technology change (as given by
Fare et al. (1994) are used to examine the chany¢dM efficiency of Indian manufacturing
firms over the study period. The trend in pure aadle efficiency along with technology
change is analysed over the ten years to asseshdnge in WCM efficiency. Moreover the
determinants of the MPI, pure efficiency and sadfeciency change are analysed using both
graphical and statistical analysis. Panel dataessjpn is used for carrying out empirical
analysis using MPI, PE and SE (separately) as digpervariables and various firm-specific
and macroeconomic variables as independent vasiables analysis is carried out to identify
the influence of change in various variables onc#jgeconstituents of WCM efficiency

change.

In the final stage of the WCM analysis the relasinip/association between WCM efficiency
and performance of firm is explored. Both tradiatbmeasures (CCC and NTC) and the new
DEA based measure are used to examine the effabtGW efficiency on firm performance.
Firm performance is measured using accounting basddation based and wealth creation
measures. Here again panel data regression mo@ehpéoyed for statistical analysis using
performance measures as dependent variables and @ffiliéncy measures as independent
variables. Each performance measure was used ibication with each of the three WCM
efficiency measure (CCC, NTC and DEA based meadiare)obust analysis and separate
analysis was carried for each of the 11 industiiég results of all the regression models were

combined to infer the final outcome.

In the last section of this study, a different aspaf working capital management i.e. cash
holding pattern of Indian manufacturing firms isabsed. The study analyses the movements
in the cash holding of firms and examines its refethip with other firm characteristics. The
study investigates that whether pecking order addroff theory is more applicable with
respect to cash holdings in the Indian scenari@ Miean reversal nature in cash holdings is
analysed to examine the existence of a target/aptievel of cash. The optimal level of cash
holdings is modelled and the impact of excess tadtiing on the market performance of the
firm’s stock is analysed. Graphical and statistiaasessment is employed in the section for

analysis.
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1.8 Organisation of Thesis

Chapter 1 introduces the present study by provididgtailed background. It then discusses the
scope, objectives and also briefly presents théodeiogy of the study.

A comprehensive review of literature and studieswmrking capital management and its

efficiency evaluation is detailed in Chapter 2.

Chapter 3 describes the research design of stutbhwircludes methodology adopted, sample
size, tools & techniques and models required ferstiudy.

Chapter 4, 5 and Chapter 6 are empirical in nauaceconstitute major analysis portion of this
study. Chapter 4 analyses WCM efficiency, its teeadd determinants. Chapter 5 examines the
change in WCM efficiency and analyses the impadtv&M efficiency on firm performance.
Chapter 6 focuses on analysing the dynamics ofocate cash holdings.

Chapter 7 discusses the overall findings of thdystuth its policy and managerial implication.
It also outlines the limitations, suggestions amdurfe scope of research of the study.

Bibliography and Appendix are incorporated at thd.e
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CHAPTER 2
REVIEW OF LITERATURE

Preview
This chapter presents a comprehensive review afieguon working capita
management efficiency. The chapter discusses tmiest pertaining to WCM

efficiency, its importance and the measures usedjaoge it. It also reviews

~+

empirical studies done on determinants and imp&etarking capital managemer
efficiency. Moreover studies that have employed DdSAa tool for efficiency
measurement in various fields have been reviewddlatussed. The chapter brings
forth the gaps in the literature and lays the foatoh for the theoretical ang

empirical background of subsequent analysis.
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CHAPTER 2
REVIEW OF LITERATURE

2.1 Introduction

With the emergence of globalisation of economid§icient intermediation of funds and
productive allocation of scarce funds become arregsd requisite for fostering growth of the
economy. Each firm is now required to be more &ffitin handling of resources in order to
survive the competition. Working capital which iseoof the critical components of firm’s
resources also needs to be handled and managemkerdffi to ensure achievement of
shareholders’ wealth maximisation. Efficient woricapital management requires accurate
measurement of efficiency and understanding ofdé@serminants and effects. Conventional
ratio and cycle based techniques have been traditjoused to gauge the efficiency of WCM.
The shortcomings of these techniques work as prioredevelopment of new and improved

techniques.

Several studies have examined the issue of workdpital management efficiency; however a
numbers of gaps still remain which require furteeploration. This chapter aims to explore the
major concerns of research in WCM and its efficiemdich leads to emergence of gaps and

lays the foundation of this study.

2.2 Importance of Efficient Working Capital Management

Strischek (2001) presents a banker's perspective on working capatadl cash flow

management. He suggests that working capital shaufthin proportional to sales and one
should check incremental investment in working tgdor 1 dollar increase in sales. Also he
points out that banks measure appropriatenessistkissuggests that efficient working capital
is essential to have more cash flow to repay ban&ed will lead to more value for investors

and therefore working capital management is thenméero of finance.

Payne (2002a)gives a list of 10 major mistakes that need to eideed while managing
working capital. He suggests that those firms ttiatnot have effective working capital
management achieve suboptimal results and are lketg to fail. He also points out that

working capital management lies in the heart ofa’é business and its efficiency can bring
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benefits in excess of a firm’s expectation. MorgoRayne goes on to point out that working
capital management is driver of balance sheetjt@odl loss statement, cash flow and growth.

Payne (2002b)similar to previous paper here also it is pointeat tefficient working capital
management helps the firms to free up cash whichbeaput to more productive use Payne
suggests that proper systems have to be in placetage working capital otherwise firm will
have to invest much more in working capital in camigon to its peers. He also states that the
payoffs from working capital management initiativ@@ge return in excess of 10 to 20 times of

the investment.

Steyn et al. (2002)have analysed the working capital of high growthmé& listed on
Johannesburg Stock Exchange. They argue that fuinish experience high sales growth also
experience an increase in non-cash working capésé. Growth leads to increase in accrual of
profit and decrease in availability of cash foraficing growth and for financing increase
current assets. This can lead to downfall of the.fiThus it is essential for firms to not only
concentrate on growth of sales but also on effeltiand efficiently managing working capital

so that there is no shortage of cash flow to fieastay to day activities.

Harris (2005) suggests that working capital management is acdlfftask but at the same time

is very rewarding. The firms should not only coricate on internal process improvement but
also consider the internal and external constramdisiding human factor. The author further
suggests that enabling entrepreneurial mind seutjtr the organisation to empower and to
make the employees understand true working capéedls will make the firm successful. The
results of study imply that working capital managemefficiency brings rewards but the task
is difficult and would need support of everyondhe organisation.

Gundavelli (2006)suggests 7 ways for firms to improve the perforoeaof working capital.
He states that firms are looking forward to inceeggowth and for that working capital is seen
as hidden reservoir which can be used to push sigranHe suggests that improved payable
and receivable management can lead to freeing wagif flows and this fund could provide
upto additional 5 to 9 percent in net profits. T$tedy again implies that adopting latest
technology for improving business processes to avgpreceivables and payables can lead to
substantial benefits to the firm.

Sagner (2007)analysed firms in US and points out that firmsihgwnused and inefficient
working capital are becoming target for mergers Anduisition. This is because such firms
have a lot of unused funds which can be utilisedhgy acquirer for productive use. Sagner
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estimated that although the net working capitgde@sentage of sales has declined considerably
but still about $600 billion is tied up in excessrking capital. He further suggests that the
firms follow just in time inventory, receivable tatieralisation and standard centralised policy
for payable management to make its working capitahagement efficient. Overall the study

stresses the importance of efficient working capaafirm’s sustainability.

Smid (2008)explores the industry best practices and trendeanking capital management.
The author finds that there is considerable bewnéfitaving an efficient working capital which
includes one-off release of funds into the busiress also continued savings thereafter. He
states “Ernst & Young find that the largest 1,0@0dpean companies by sales have in total up
to Euro 475 bn of cash surplus to WC requiremezgajvalent to 20 per cent of their total WC
scope”. Smid states that overall there are manyleriges in making working capital
management efficient but the benefits are also hiilges working capital management should
be a commitment and strategic objective of the firmorder for the firm to face global

competition.

Bittner et al. (2011) have also stressed the importance of working aapianagement and
state that it should be an essential focus aréadisy’s business environment. The authors state
that firms should try to cut down on inventory asttier current assets in order to free up cash
and to negotiate better payment terms with bothooosrs and suppliers. The study stresses the
need to have enterprise wide focus (right fromdtfiiee of CEO) for effective management of
liquidity. There needs to be a holistic approactth®yfirm to have better communications with
both inside and outside stakeholders in order @ letter relationship, reduced carrying cost,
reduced obsolescence and therefore lower requirteafenorking capital. This according to

the authorsmay also lead to new business oppadsitich were previously absent.

Ek and Guerin (2011)have again stressed that working capital is fieebliood of the firm and

it is essential for it to manage the same effettiv€oo much investment tied up in working
capital can make a firm lose opportunity to invlgt same more productively somewhere else.
Right management of working capital is essentiaddmbat underperformance but there is no
fixed formula for calculating the right amount obsking capital. The authors suggest that
firms should focus on “order-to-cash impacting maneceivables purchase-to-pay impacting
mainly payables and forecast-to-fulfil impacting inta inventory’ in order to have efficient
working capital. They further argue that right ambaf working capital depends upon industry
and individual firm and a firm should look at firmms upper quartile of firm’s peers to fix its
own target. They point out that improvement in wiogkcapital management can be done by
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analysing the ‘current’ ‘could be’ and ‘should blevels of performance and that there is

tremendous scope of improvement in most firms.

Lukkari (2011) in his thesis has carried out a bibliographic stuafyworking capital
management. He points out that the originality aodgelty in research articles on working
capital is low. Most of the studies have conceettatn relationship between working capital
management and profitability using usual statistitisere has been shortage of studies on
working capital practices. He points out that alifpo studies in developed countries used data
from firms of all sizes but the studies in devetgpcountries have used mostly big size firms.
He stresses that future research needs to be dcamué in “tools for working capital
management, inventing or improving alternative \setw working capital management like
process-oriented view and firm or industry speatiedies”. Lukkari further finds that research
in working capital has not been of very high qyaand there is room for good research on
mathematical models on WCM and alternative view\(@M.

Tagaduan and Nicolaescu (2011have analysed Romanian firms and found that proper
working capital management by firms my reduce tbegative effect of financial crisis and
might improve the liquidity and cash flow levelsfofns.

Etiennot et al. (2012)analyse the working capital management in 51 cmsmtThey point out
that working capital management has scarce fina@search. They state that in less efficient
financial markets which are common in emerging ecaies effective and efficient working
capital management is critical for performance andvival of firms. They found that there is
some suggestive difference between working capd#ibs of firms from developed and
developing economies. They suggest that workingtalapnd financing needs of firms in
emerging economies are affected by constraintsaaadyenerally more volatile. They further
state that future research should analyse whekigee texists an optimal working capital and
whether this should change according to industd/@untry. Their study implies that there is
still need to have further research in working tapmanagement especially in emerging
economies and using more intensive analysis td thi scarcity of financial research in this

area.

Bahhouth et al. (2012)have explored the role of technology on workingitzd requirements
using 1474 firms in USA and state that since tetdgychange in the last two decades have
affected all aspects of life therefore its adopimaritical for survival of firms. They found that
there has been significant reduction in the worldapital due to technology upgradation. That

is even though there has been an increase in sal&ispf sales and working capital; however
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the increase in working capital is much smallecamparison to sales and cost of sales. They
also suggest that more research need to be casuedn working capital management
controlling more on size and industry. They authayaclude that more efficiency will mean

more efficient market as less finance is needed.

Banham (2013)argues that as soon as the financial crisis gahed the firms went back to
the old ways of mismanaging working capital. Threng have now been trying to extend large
credit in order to expand the customer base. Timesfionly pay attention to working capital
when the market is volatile and they are facinglblaips. He suggests that there needs to be
balance between *“diligent working capital managememd giveaways for revenue
opportunities”. Banhan also suggests that as fremsard sales team for achieving sales target
they should also reward should be there for achgegpecific working capital metrics. The
study implies that instead of too much squeezingndubad times and relaxing during good
times, the firms should try to have an efficientl atable working capital management practice

throughout as it is an essential indicator of afrwell-being.

The reviewed literature has focussed and stressedhe importance of working capital

management and its efficiency. The literature satgéhat working capital management is
essential for a firm’s success and neglecting iy rause failure of firms. The studies further
suggest that management of working capital varigls the country and it type of economy and
that studies of one region may not be applicableotizer regions. Specifically studies of
developed countries like USA and Australia hawéelgpplicability in developing economies.
Different authors have suggested different waymfwove the management of working capital.
However almost all have stresses the need to iseregfficiency. The studies state that
although the working capital management is difticakk, however the rewards are also very
high. The literature has also expressed the nedtht@® more research on the working capital
management. Since firms in growing economies hkiealneed to improve their performance
in order to compete at global stage therefore tHeciency of working capital management
becomes in important area of study. There is treedrfor a thorough research on working
capital management efficiency in developing coestapecially India which can throw light on

its pattern and growth over the past decade in majdustries.

2.3 Working Capital Management Efficiency Measure

Traditionally current ratio and quick ratio wereedd¢o measure the working capital position of

firms. These measured current assets as percemtagio of current liabilities. The advantage
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Is that they are able to tell the financial stréngt the firm, i.e. how easy or difficult will iteb
for the firm to meet its short term obligationstire current fiscal year. However few studies

have questioned the adequacy of these ratios.

Gitman (1974) introduced the concept of cash cycle as measurevarking capital
management. The total cash cycle is defined ash@asiumber of days from the time the firm
pays for its purchases of the most basic form wéiory to the time the firm collects for the
sale of its finished product”. The purpose of l@search was to establish a simplified method
of measuring working capital management which tovjgle reasonable estimate of peak
corporate liquidity requirement and which can beeclly calculated using readily available
accounting data as against the then prevailing odedth estimation using cash flows from cash
budget.

Richards and Laughlin (1980)introduced the concept of cash conversion cyclenbgsuring
the period between actual payment for expenditanesreceiving of payment from customers.
Also called net working capital cycle provided maeplicit insights into management of

working capital by firms.

Kamath (1989)has questioned the adequacy of current and qatekas measure of analysing
working capital due to their static nature and adwe for cycle view of working capital. Both
current and quick ratio measure the liquidity positas on date, i.e. there is no information

about the liquidity maintained by the firm over tkole financial year.

Gentry et al. (1990)have introduced the concept of weighted cash csmuercycle. The
authors criticise weighted cash conversion cyclecancentrating only on the duration for
which the funds are tied and ignoring the amounfireds blocked in working capital. The
weighted cash conversion cycle was according tbaastimprove the CCC by multiplying the
each component of CCC (inventory, receivable anghlple days) by the amount tied up in
each component of working capital. The authorssstteat using weighted cash conversion
cycle provides deeper appreciation of the compksibf operating cash conversion cycle and

may provide and improvement in the quality of stiertn forecasts.

Shin and Soenen (1998)ave introduced the concept of net trade cycleyThiave criticized
both cash conversion cycle and weighted CCC. Thgueathat CCC is calculated using
addition of three different ratios having threefaliént denominators and therefore it is
mathematically incorrect/flawed. The also stresst WCCC requires data that can only be
accessed by persons within the management of fidtteerefore cannot be calculated by some
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outside. This makes the measure WCCC useless.nmiparison NTC is calculated using just
one ratio and is similar to CCC without having neatfatical flaw. The authors have used the
NTC measure to analyse 58,985 firms for relatignsbetween working capital and
profitability. According to the authors the NTC mseee provides an easy and useful way to
check efficiency of working capital management aaducing the NTC to minimum value
possible will create shareholders value.

Bhattacharya (2004) has written an exhaustive book on working capit@nagement. The
author has severely criticised the cash conversiaile measure, calling it mathematically
absurd. He argues that the adding of three ratidsaing different denominators leads to this
absurdness. He further states that the inventecgivable and payable days are incomparable
and adding them sometimes results in negative CQ@hwvagain has no meaning and
interpretation. He also states that this measuletfee reversibility test and is therefore wrong.
The author states that we need to abandon the’‘dagsdevelop a dimension-free criterion.
He argued that if the goods produced by each ptaducycle were to be sold immediately and
in cash then the firm does not need any inventdmaw materials and finished goods. In this
case the only fund that gets blocked is that wiscim the conversion process. He explained
that fund engaged in conversion process is samtheavalue of work-in-progress (WIP)
inventory. This was called by the author as thenimum amount of funds the firm requires

under ideal condition” and was termed as core vmgrkiapital (CWC).

Bhattacharya (2007)in his book on management by ratios has given @nadpproach to
measuring efficiency of working capital managemdté states that in order to measure
efficiency the firm needs to see whether the changeorking capital investment is more than
proportional to change in firm’'s sales. He proposdficiency index of working capital
management calculated using performance indexafil)utilisation index (Ul). The Pl and Ul
are themselves calculated by comparing last ye@ar shcurrent assets to sales with that of this
year ratio. The authors suggest that such a peaiacenmeasures is essential since the modern
day business tries to minimise the investment mecu assets without consideration for stock
outs etc. The measure is however only able to ceeneHiiciency of one firm two different
years and not two different firms. Bhattacharyagasgs that the measure to estimate WCM
efficiency should be such that it estimates efficieby measuring working capital investment

as percentage of scale of operations.

Valipour and Jamshidi (2012) have also used the WCM efficiency indexes suggebted
Bhattacharya (2007) for analysing the relationsiepveen WCM efficiency and efficiency of
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overall assets for firms listed in Tehran stockhexte. They state that the efficiency indexes
are chosen as the optimal measure as they havedai@enining power in comparison to CCC
when estimating the efficiency of assets. Theiultssstates that the relationship tested varies
with industry, however overall there is a signifitand positive relationship between WCM

efficiency and efficiency of all assets.

Talonpoika et al. (2014)have suggested an improved version of cash comwvecsicle called
modified cash conversion cycle (MCCC) and testsdi@e using data from firms in Helsinki
Stock Exchange. Here the CCC was extended by stibgadays of advanced payments
outstanding (DAO) from CCC to get mCCC. The autrsuggest that mCCC has a remarkable
effect on the CCC values and would in fact reflagtalistic picture of the efficiency of
working capital management in all industries”. Theiudy suggests that there is need for
further research in the area of working capital agment in order to improve the measures
like CCC and bring out a truer picture of the effircy of firms.

The literature shows that over the past years waimeasures for gauging working capital

management efficiency have been suggested. Thgpomsar measure is still cash conversion
cycle although measures like net trade cycle ete. r®ow also gaining acceptance. We
observe from the results of previous studies ththbagh cash conversion cycle is an effective
and popular measure for gauging WCM efficiencys ot without its own flaws. A number of
authors have questioned its mathematical correstnasd other limitations. Even other

measures suggested suffer from some or the otleetcemings. There is therefore a gap in
literature and there is need for a better and mefiective measure of WCM efficiency which

can eliminate the shortcomings of previous measures

2.4 DEA as Efficiency Measure

Charnes et al. (1978have introduced the concept of data envelopmeatdysis. Their method

was useful in calculating efficiency of a unit (DMkelative to other units in case of multiple
inputs and multiple outputs. The method was basedfficient frontier which was a straight
line enveloping all efficient units.Banker et al. (1984)extended the method for variable
returns to scale by making the frontier a convelk tmaking the DEA more useful in practical

conditions. Since then DEA has been used in nunseaceas for measuring efficiency of units.

Mukherjee et al. (2001)have used variable return to scale DEA to meastodugtivity of
commercial bank in USA and have used two-stage BiRAIrther analyse the effect of other
exogenous variables on efficiency.
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Simar and Wilson (2007)have suggested the use of bootstrapping to impreveeliability of
efficiency score obtained using DEA. They argued #iiace DEA measures efficiency relative
to other DMUs, exclusion of some DMU may affect tiesults of others and therefore DEA
results are sample sensitive. Therefore if bogipiregy with around 2000 iterations is carried
out, the repeated resampling will make the redalier to result that would have been obtained
in case all DMUs of the population were includedha sample.

Hoff (2007) has compared Tobit regression and OLS regressamitpues in search of best
method for use in the seconds stage DEA for amalythe effect of exogenous factors on
efficiency scores. The author suggests “OLS mawadgt in many cases replace Tobit as a
sufficient second stage DEA model”. Thus both Taloidl OLS are useful but OLS is sufficient

in giving results for second stage DEA.

Parameshwaran et al. (2010have used DEA to measure performance of automodair
shops. Using DEA the authors measured relativeieffcy and efficient input/output targets

for each repair shop.

Staub et al. (2010)have also used DEA to measure efficiency Brazil@mks and have
compared it with their counterparts in US and Eetdghey have further analysed the technical
and allocative efficiency of the banks and thefingfncy in Brazilian banks was mainly due to
technical inefficiency. They have also studied ¢fffect of type of activity and size of bank on

efficiency

Tsekeris (2011)has used both CRS and VRS DEA to analyse the efiigi of Greek airports
and has employed bootstrapping to improve the acguof results. He further used regression
in second stage of DEA to examine the influenceafous factors on efficiency and found

location and size to be an important factor.

Marschall and Flessa (2011have used two-stage DEA to measure efficiency fadiehcy of
primary care in Africa and identify the reasongifas that affect the efficiency. They have also
applied the bootstrapped method given by Siman@itsion (2007) to improve the accuracy of

efficiency scores.

Medin et al. (2011)have used DEA to study cost efficiency of univergibspitals in the
Nordic countries. They have used both the CRS ar8 Yhodel for efficiency calculation and
similar to other studied here too the authors hesezl bootstrapped two-stage DEA analysis for
the analysis. They have used OLS regression is¢hend stage to analyse the effect of other

factors on efficiency scores.
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Noh (2011)has used CCR and BCC DEA model to measure eftgieh university libraries.
The CCR model was used to measure technical eftigi@nd then using BCC model Noh

calculated other types of efficiency scores inalgdoure and scale efficiency.

Sharma and Raina (2013 have used DEA to analyse efficiency of Indianoautbile
industry. They also studied scale efficiencies dodnd that inefficient firms are either

operating at a very high scale or a too low scale.

Agasisti et al. (2014have recently used DEA to measure the efficiencguidlic schools in
Italy. Here again the authors have employed twgestBEA method They calculated the
efficiency scores using bootstrapped BCC DEA maaiedl then used Tobit regression to
measure the effect of exogenous factors.

It is clear from the previous literature that Datanvelopment Analysis has been used in
numerous areas to estimate efficiency of units/Didpkscially where there are multiple inputs
and multiple outputs and where it is not possibleambine these multiple inputs and outputs.
The advantages of DEA as pointed out by many asithwake it a suitable candidate to
measure efficiency of working capital managementhérs have suggested the use of two-
stage DEA to analyse the factors that influencedfiigiency of units. Moreover the use of

bootstrapping has been suggested to reduce thelsdnas problem of DEA.

2.5 Determinants of Working Capital Management

2.5.1 Determinants of Trade Credit

Nadiri (1969) was one of the first to study the determinantsade credit and used data from
US firms. He found that user cost like depreciatioat, carrying cost and credit standard of the
borrower are important determinants of trade crellibreover even the monetary policy
indicator like change in money supply has significaffect on trade credit. The study further
found that the components of net trade creditreeeivables and payables are affected by

different factors and therefore should be analysgzarately.

Herbst (1974)also studied the determinants of trade credit infitiSs however the study was

restricted to lumber and wood products industry. tdend that receivables are more
determined by sales, linear trend etc. In contiashe earlier study by Nadiri (1969), Herbst
found that money supply and interest rates aresigoificant determinants. He also found that
current obligation on long-term bank loan affedte tevel of payables and the level of

purchases and capital requirements also have efifegayables.
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Belt and Smith (1991)surveyed 144 Australian firms on the working calpinanagement
practices and found that the Australian firm p@egi were quite different in comparison to
those of USA. They found that Australian firms ladgbehind US firms in inventory
management and credit and collection managemewver the payment management system
was much more efficient in Australian firms. Thesgwe that though the management of
working capital might differ but firms in both cowes face similar liquidity management
problems. They suggest that there is need to améiygsworking capital management practices
in other parts of the world to help understand glgtractices and develop better theories of

working capital management.

Ricci and Di Vito (2000)too used survey method to also study working chpitmagement in

200 UK firms and found that there is moderate l@fedophistication in the cash and liquidity
management of the firms. The study shows that nmodead efficient ways of fund transfer
leading to more efficiency working capital managameas slowly gaining popularity back in

2000 suggesting that in developing countries tipeaetices may take further time to catch up.

Filbeck and Krueger (2005)have used a survey in working capital managemeiintyse
performance of working capital management and hdgeovered that working capital
management differs significantly and the measufe$V&M exhibit distinct levels across
industries and also the measures vary significaatipss time. The study implies that it is
essential to analyse working capital managemeeagch industry separately in order to avoid
bias.

Delannay and Weill (2005)investigate the determining factors of trade credi®300 firms
belonging to nine transition countries of centnadl &astern Europe. Their results indicate that
both financial and commercial motives have sigaifiiceffect on the levels of credit taken and
given by a firm. Their main conclusion was that tleterminants vary from country to country
depending upon their legal system, economic candtiand there is not generalised pattern.
However overall they found that in general large arnofitable firms provide larger credit to
their customers. However the clients also tendxiaodt the vulnerability of suppliers if it is
suffering from decrease in sales. Moreover betteess to back facilities also has effect on

trade credit and thus there is substitution effettveen the two.

Huyghebaert (2006) studied the dynamics and determinants of tradéitcie firms but
focussed specifically on start-up firms. He fouhdttstartup firms make use of trade credit
more when they face financial constraints, i.e. mwtaking credit from suppliers has financial

advantage over loans from banks and also whenaitdos costs are significant. He used
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EBITDA/Assets and cost of bank debt as measuratefnal and external financial constraints.
The study found that high growth in the firm’s irstity also affects the use of trade credit by
firms. Moreover firms that belong to industries imgvhigher failure rates seem to borrow more
from their supplier in comparison to other firmshub the study suggests that industry
characteristics are important determinant of tra@elit. Moreover the study found that firm’s

age and its transaction cost are significant detemnts of trade credit. There were also

evidences that inventory turnover effect the usteaufe credit.

Paul and Wilson (2007)used survey method to study the determinantsaafetrcredit 355
firms in UK. The paper analyses many reasons fer damand of trade credit including
financing cost, transaction cost, financial benefiperational considerations, asymmetric
information, marketing conditions etc. They foumaitttrade credit is affected by the level of
inventory kept by firms. It was also found thatfs with lower credit scores and therefore
facing higher financial risk tend to increase tisage of receivables. They suggest that trade
credit is used for both supplementary and compliargrpurposes. It is thus affected by short
and medium term loans held by firms, factoring sy used and preferential credit terms
provided by the suppliers of the firm. They altmtesthat there is strong influence of suppliers’
relationship with the firm and suppliers tend teast in firms by allowing them longer credit

than the agreed terms and conditions.

Dorsman and Gounopoulos (2008)have studied working capital management of
multinational firms in major European countries. eyJhanalysed the working capital
components receivables, payables and inventorygusigtrics like ratio of inventory to total
assets, inventory turnover, receivable turnoveio raf receivables to total assets and ratio of
payables to total assets. The study stresses #Htetnehave an effective inventory control so
that raw material and work in progress are quickbnverted to finished good, proper
monitoring of receivables and payables and castr@lamsing cash pooling in order to have an
efficient working capital. They found that natiodavel differences do matter when the firms
are managing working capital. Moreover, local modifion and adjustments are needed to
made by the firms

Garcia-Teruel and Martinez-Solano (2010)studied a large number of SMEs (47,197) in
Europe and their results seemed to support the gligcrimination theory since firms with
higher margins were found to grant more credithi@rtcustomers. They found that the firms
increased granting of credit in order to arredirfglsales. They also found that firms which are
larger in size, having greater growth opportuniaesl larger investments in short term assets
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are likely to receive more and better credit faei from suppliers. They also found some
evidence of substitution effect i.e. when the firtresse the option to receive finance from
alternative sources they are less likely to usedgefinancing. The study also found evidence
of variation in trade credit across European coestwhich can be explained due to difference
in financial market structure across countries. ewsv they found that across all countries
firms which have better access to external finagpagnant more credit to their customers.

Vaidya (2011)is one of the very few studies that have expléoheddeterminants of trade credit
in Indian context. The study found that firms thave higher profitability tend to receive and
grant less trade credit. It was also found thatdithat have more bank loans tend to take more
trade credit from others. Vaidya also finds evideti@at holding more liquid assets has positive
effect on both receivables and payables. Overall dtudy found evidences of inventory
management motive for offering trade credit i.ee tlims try to reduce their finished goods
inventory by offer more lenient credit terms. Moreo when the inventory levels of raw
materials and finished goods increases, the firemgl tto postpone payments to suppliers.
Unlike earlier studies, this study found that firmgh more access to bank credit do not pass
on the benefit by grant more credit to buyers. @W¥ehe results show that the relationship of
determining factors of trade credit in India isydifferent in comparison to other countries.

Guy and Mazra (2012)analysed a small sample of 65 Cameroonian firmhenyear 2006.
The authors have used financial, transactionalsaet cultural variables to measure the joint
effect of all types of explanatory variables. Theults showed positive significant relationship
between rationing and trade credit. Company, sage of firm, rationing, leader ethnicity,
number of suppliers, turnover, debt, cash discosimbyt-term bank were important variables
that were tested. They found evidence that firntk Wwetter reputations with banks tend to get
more credit from the suppliers and the paymentogers influenced by the amount and
frequency of transactions. Cost of bank debt arel dmount of short term loans have
significant effect on the level of trade credit.elfresults were in agreement with the results of

compromise financing but were contrary to the pples of pecking order theory.

Overall the literature on determinants of trade diteshows that there is a variety of factors
that influence the receivables and payables andeths considerable variation in their

relationships across the countries. There have bemg limited study in this area in Indian
context and more research is needed to get a betigerstanding.
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2.5.2 Determinants of Overall Working Capital Management

Kim et al. (1998)were one of the first to analyse the determinahts/erall corporate liquidity

in a large panel of US firms between 1975 and 19%ir results supported the trade-off
theory as the authors state “The optimal amounliquiidity is determined by a trade-off
between the low return earned on liquid assetgt@btenefit of minimizing the need for costly
external financing”. They found that investmenturrent assets increases with increase in cost
of outside financing, increase in volatility of baslows and expected return on future
investment opportunities. They also found evidethes firm’s size, market to book value and
return on investments of physical assets tend e Bagnificant influence on a firm’s liquidity.
Moreover they found evidence of significant inflagerof expected future economic conditions
on a firm’s liquidity.

Chiou et al. (2006)studied the determinants of working capital usmgasures net liquid

balance and working capital requirements using Q%r8n quarter data of Taiwanese firms
during 1996 to 2004 and applied regression analydmey predicted that working capital
management is not only affected by firm-specifictéas but also by a number of outside
factors. They study found that debt ratio and ajregacash flows do effect the working capital
management. However the study failed to find arfgoefof industry and business cycle on
working capital management. Moreover the studynditifind any consistent evidence on effect
of firm specific factors like growth rate, size afancial performance of firm on the working

capital of firm.

Moussawi et al. (2006)studied working capital management in US firmsiyurl990-2004
and found that firms tend to over invest in workicepital which in turn reduced the firm’s
market value as the market recognises the ovesimaent and discounts for it. On further
investigation they found that firm’s size, expectetiire sales growth, CEO compensation and
corporate governance practices have significamicefin the management of working capital.
The found that there is an important role of boewghitoring in controlling working capital
management of the firm. Moreover they stress thditistry norms are critical in determining

the level of working capital and efficiency of itamagement.

Nazir and Afza (2009)analysed 132 manufacturing firms in 14 industaeBakistan listed on
Karachi Stock Exchange during 2004-2007. Using waylcapital requirement as dependent
variable the authors analysed the affect of let@oonomic activity, debt, firm’s growth, size,
return on assets, cash flows, industry and Toldhthe working capital management of firm.

They found that a Tobin’s Q, leverage and profligb{(ROA) were significantly influencing
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the working capital requirement of firms. Anotherportant finding was that the management
practices of working capital are influenced by thdustry norms. Nazir and Afza found no

significant effect of economic conditions on therlng capital requirements. The results of
the study are mostly in agreement with the resfit€hiou et al. (2006). They observed that
although working capital management is an importanhigher shareholder returns but it has
not gained much attention of the researchers.

Smith and Fletcher (2009)investigated working capital management practicesdustrial
firms of South Africa and utilised data of 103 fenduring the years 1998-2007. The firms
were further divided into 12 industries for anadysin this study also working capital
requirements and net liquid balance were used@sgw for working capital management. The
authors tested these proxies for possible influexidadustry, leverage, cash flows, return on
assets and turnover and found that out of all theables tested turnover had the most
significant influence on working capital managemdrite study found that no other variable
tested was found to be a significant determinanivoifking capital management. They also
suggested that subgroups within variables showd bé tested to give more meaningful and

correct results and may be ignoring underlyingti@heships between variables.

Taleb et al. (2010)analysed 82 firms listed at Amman Stock Exchanig@oodon during a
short period of 2005-2007. A number of factors ulohg both financial and economic were
used in study to explore the determinants of warkiapital management. The study used
factors like economic activity level, debt ratianf’s growth rate, cash flows, size, ROA and
Tobin’s Q. Their results indicate that cash flosales growth, Tobin’s Q, return on assets and
size of firm had significant effect on working cegbimanagement. They stress the importance
of proper corporate governance by stating “The @we appears to emphasize the role of
board monitoring of management and management'geonsation in its control of the firm’s
working capital”. The study also stresses the irtgyare of industry practices as determinant of

working capital management.

Garcia-Teruel and Martinez-Solano (2010used a large sample of 3589 small and medium
sized firms in UK during 1997-2001 to analyse tl¢edminants of accounts receivables. They
used panel data model and GMM estimate for theyaisalThe results of the study indicate that
firms have a target level of payables and thusWolpartial adjustment model. Moreover it was
found that firms which are larger in size and hbe#er access to financing facilities (internal
of external) use less credit from suppliers and tave lower level of payables. This suggests
that firms follow principles of pecking order thgoit was also found that firms having higher
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growth opportunities tend to use more credit frarp@iers in order finance their sales growth.
The authors also stress that the level of econantwity indicated by GDP growth has

positive effect on accounts payables

Gill and Mathur (2011) studied the factors affecting corporate liquidiyanagement in

Canada firms using a sample of 164 firms duringydars 2008-2010. Their results showed
that the liquidity holdings are affected by therfis size, short term debt, internationalisation of
firm, investment and the industry. While the sizgernationalisation, and industry was found
to be positively related, short term debt was fotomde negatively related to liquidity holdings.
However they also found evidence that the factadstheir relationship with liquidity holdings

differed in manufacturing and service industry &mel authors suggest that liquidity holdings
and their determinants vary from country to counfrige study also found that the liquidity
levels are adjusted by the management as the maeagdeels the need to have more
liquidity. A small sample size and considerationdata for only 3 years are major limitations

of the study.

Gill (2011) is another study by Gill where in he has analys&8 Canadian firms listed on

Toronto stock exchange during the period 2008-201e study explored the factors that
influence the working capital requirements and fbthmat return on assets, growth rate of firm,
firm’s size and internationalisation of firm affedihe working capital. The authors also found
evidence that the factors differed in service ammhufiacturing industry and also differed from
country to country. The results were somewhat imtremliction to results of previous studies.
While factors like debt ratio, internationalizatiand Tobin’s Q affected only manufacturing

industry on the other hand factor like sales groaffacted only the service industry.

Palombini and Nakamura (2012)have analysed the key factors affecting workingitea
management in Brazilian firms using a large sangfl@976 companies during 2001-2008.
They use cash conversion cycle as the dependaableaand have applied fixed effect paned
data model for the analysis. They found evideneg fibms with higher level of debt generally
have lower levels of working capital. The resulsahowed that ownership concentration and
compensation structure has significant influencewanking capital. Further free cash flows
and growth rate were found to negatively affect waeking capital levels. They found no
evidence of the effect of past behaviour of workaagpital management on current levels of
cash conversion cycle. They suggested that futtudies should try to look for alternate

measures of working capital and should try to exantihe impact of external factors.
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Saarani and Shahadan (2012ahave examined the determining factors of workiagital in
Malaysian firms using sample of 285 Enterprise BEB0Q) firms during 2006 to 2008. They
have applied to structural equation modelling (SE&thnique for the analysis and have used
net liquid balances and cash conversion cycle @sqrfor working capital management. Their
results indicated that tangibility of assets, legs, profitability and non-debt tax shield were
the main factors that affected the working capitelnagement of firms in Malaysia. They
failed to find any relationship of firm’'s growth,jze and age with the working capital
management of the firm and unlike previous studiesmpact of industry was found. The

study was constrained with small sample and sho# frame.

Abbadi and Abbadi (2013)analysed the determinants of working capital ireB@ian firms
using an extremely small sample of 11 firms listedPalestinian stock exchange. They used
data during 2004-2011 and tested for variables gtarn on assets, cash flow, leverage and
size. The results indicated that ROA and operattagh flows have significant positive
relationship with working capital requirements. @ other hand leverage and size of firm
have a significantly negative affect. Moreover #wnomic variables GDP growth rate and
prevailing interest rates did not have any sigaiiiceffect. They stated that the results were
consistent with results from studies from otheredeping countries. They also estimate that
the long cash conversion cycle in Palestinian fimmsy due to conservatism and unstable
political and economic environment. They concludledt since most factors that influence
working capital are within firm’s control, it cananage them more effectively for efficient

management of working capital.

Ali (2013) examined both firm-level and environmental factdnat might influence the
working capital management efficiency using noraficial Pakistani firms. He analysed a
small sample of 32 firms using data during 20008Q0sing panel regression the author found
that cash flows, debt ratio, growth of firm andesare significant in paper industry, whereas
size and profitability had significance in cememdustry. Leverage, growth and performance
were important in tobacco industry while in jutelustry growth, financial performance and
size were found to be significant. The study alsonfi some influence of macroeconomic
factors like unemployment, economic production lese working capital efficiency of firm.
An important outcome of the study was significamdesectorial differences in influencing

working capital of a firm.

Mathuva (2013) studied the determining variables of inventorydnad) in Kenyan firms using

a small sample of 28 firms during 1996-2008. Thaults indicated that size of firm had some
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influence on the levels of inventory holdings. Heirid evidence that the firms maintained a
target (optimal) level of inventory but the adjustmh towards the target is not quick. This
according to Mathuva can be explained by the s&iahaature of inventory management. The
study further found that the firms which had highbapacity to invest in capital expenditures,
had more internal resources, higher growth oppdrésnand large size tend to invest more in
inventory. Moreover firms which had less volatility sales and higher net profit margin hold
lower levels of inventory. Debt, age and macroeatinofactors were found to have limited

effect on working capital. Mathuva suggests needhofe research in the area to investigate

more determinants of inventory.

Naser et al. (2013)studied non-financial firms listed on Abu Dhabi seties exchange to
explore the factors that affect the working capitelnagement of firms. They used data from
the year 2011and all firms excluding firms provglifinancial services were included in the
sample. They used cash conversion cycles as proxyvbrking capital management and
analysed six factors for their influence. The deieant factors analysed were industry,
operating cash flows, debt, size, sales growthratdn on equity. The results showed that the
efficiency of working capital was influence by anfis size, sales growth and leverage. While
sales growth and size of firm had negative relatigm with cash conversion cycle, leverage
had positive influence. According to them “Largemgaanies have better negotiation power
over their customers as well as their suppliersd eney therefore have lower cash conversion

cycle.

Mongrut et al. (2014) used an unbalanced panel data analysis to an#igséactor that
determine working capital management of Latin Awesmi firms. They have used data from
Argentina, Brazil, Chile, Mexico and Peru for theripd 1996-2008. Cash conversion cycle
was used as the dependent variable and size of firaportion of tangible assets, expected
sales, country risk and market power firms weredus® independent variables. The results
from the study indicate that size of the firm hasemative relationship with the CCC and
expected sales growth has positive relation withCC@ was also found that the industry
practices and country risk too significantly affédo¢ cash conversion cycle. The study suggests
need of more exhaustive study to have better utadetimg of the determinants of working

capital management efficiency in Latin America atiger countries.

Overall a number of studies have tried to analysedffect of different types of factors on the
working capital management of firms. The resultsmfr most studies indicate that the
determining factors differ from country to countagd from industry to industry. The proxy
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variables used to measure working capital managerakso differ across the studies. Most of
the studies also suffer from problems of small darsize and short period of study. There are
number of shortcomings/gaps in these studies whidhde: not considering macroeconomic
factors as determinants of working capital, usingraall sample size, not controlling for
industry effect, using only one of the componeftsvarking capital and using only cash
conversion cycle or its constituents as efficiemmasure which may give suboptimal results.
Moreover there has been very limited study on datents of working capital management
efficiency in Indian firms. There is therefore neddstudy to fill the gap in literature which
thoroughly analyses the internal and external deieants working capital management
efficiency of Indian firms across industries ancesisecent data from a sufficiently large

sample.

2.6 Impact of Change in WCM Practices

Smith (1980)was one of the first researchers to highlightttaee-off between liquidity and
profitability acting as two goals of working capitamanagement i.e. maximising liquidity
reduced profitability and vice-versa. He states tharking capital management is important
because it has effect on profitability, risk andréfore on its value.

Shin and Soenen (1998)sed as large sample of 58,985 US firms duringng period of 20
years (1975-1994) to analyse the relationship betweet trade cycle and profitability. They
found a strong negative relationship between releticycle and profitability. They also found
that shorter net trade cycle is related to highecksreturns (risk-adjusted). They found that in
addition to net trade cycle other measures likeeturratio were too negatively related to the
firm’s profitability, however the stock returns (asared using Jensen's Alpha) depend upon
the industry of the firm. The study also found thia¢ real benefit from reducing the NTC
would come on decreasing the current assets anbynioicreasing the current liabilities. The
study suggests that the focus of financial managfessld be shorten net trade cycle in order to

create shareholder’s value.

Deloof (2003)explored the relationship between working capit@nagement and corporate
profitability using a sample of 1009 Belgian firrdaring a short period 1992-1996. He used
various types of working capital days and cash ewien cycle as measure for working capital
management. Similar to previous study by Shin andngn (1998) this study finds that
reducing the receivables and inventory can incréaserofitability of firms. Moreover it was

also found that less profitable firms take longerdpay payables and thus have higher payable
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days. Overall the study stresses the importanceduafcing investment in current assets in order
to improve shareholders’ wealth.

Eljelly (2004) used current ratio and cash conversion cycle pboex the relationship between
working capital management and profitability in egieg economy. He uses a tiny sample of
29 firms from Saudi Arabia over 1996-2000. Eljefbund significant negative relationship
between the measures of working capital manageiwethtprofitability and the relationship
becomes more evident in case of long cash convecside or higher current ratios. The study
stresses that between the two measures, CCC idtex beeasure to check the effect on
profitability, however CCC loses its importance @ase of service industry. The study
highlights that techniques like JIT system, factgriand credit insurance can improve the

management of working capital and therefore prbiiita.

Lazaridis and Tryfonidis (2006) used a sample of 131 firms listed on Athens swaihange
and analysed them for relationship between worldagital management and profitability
during a short period of 2001-2004. They show thate is a significant relationship between
gross operating profit and cash conversion cycleyTsuggest that by optimising the cash
conversion cycle the mangers can improve the jatafity of the firm. They also found that
less profitable firms wait longer to pay their sliggs and there is negative relationship of
inventory and receivable with profitability. Thestdts of the study were in agreement with the
earlier studies by Shin and Soenen (1998) and D&20O3).

Padachi (2006)analysed the trends in working capital managemedtits relationship with
the firm’s performance using a small sample of Bl manufacturing firms in Mauritius for
the period 1998-2003. The study found that higheestment in inventory and receivables may
result in lower levels of profitability. In the sty the authors have used receivable, payable and
inventory days along with the cash conversion cyake measures of working capital
management and return on assets as measures & fiemiormance. Panel data fixed effect
model was applied for the analysis. The resulte aidicate that buyer-seller relationship is
important. Padachi stresses the need to undertakbef research in working capital

management of small firms and use of large sampée s

Vishnani and Shah (2007was one of the first studies to analyse the imp&watorking capital
management on the corporate performance in India. duthors have used data from a very
small sample of 23 firms of consumer electroniausiry during the period 1995-2005. The
results of the analysis were mixed, however théa@ststate that in majority of the firms the

relationship between liquidity and profitability s/@ositive. From the correlation analysis the
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authors concluded that there is no uniform con@iabetween the profitability and liquidity.
Overall the authors conclude that there is no fixethtionship between liquidity and
profitability of firm and different firms within sae industry show different relationship.
However the study confirms that there is significefiect of working capital management on
the performance of a firm and the managers shaddsf more on liquidity management in

order to improve firm’s performance.

Mathuva (2009) examined the influence of working capital manageiman profitability of
firms. He used a small sample of 30 firms listed\@robi stock exchange (Kenya) during the
period 1993-2008. The results indicate that theme megative relationship between receivable
collection period and profitability and a positivelationship between payable period and
profitability. Both of these results are in agreateith results of previous studies. However
the study also found there was a positive relatetween inventory holding period and
profitability which was in contrast with previoussults. Overall the results established that

there was significant influence of the componefitsarking capital on performance of firm.

Nazir and Afza (2009)analysed the impact of aggressive working capitahagement on a
firm’s profitability. The authors used data fronsample of 204 non-financial firms across 17
industries listed on Karachi stock exchange forpgbkgod 1998-2005 and applied panel data
analysis. The authors used return on assets anoh’$dD as measures of performance and
found that there is a positive relationship betwienamount of current assets and profitability.
The study also found evidence of a negative ralahi@p between total current liabilities and
profitability. Both the results indicated that lemggressive working capital management leads
to higher financial performance. However it wasoaisund in the study that investors give
higher preference to those forms which have hitghazls of current liabilities. Over the results
were mixed as one hand the study stresses needsoagigressive WCM for better profitability
and on the other it suggest that firms the higheels of current liabilities are assigned higher

values by investors.

Zariyawati et al. (2009) used panel data of 1628 firm years from firmselison Bursa
Malaysia for the period 1996-2006. They used datass six sectors and used cash conversion
cycle as measure of working capital management.y Tioeind evidence of a negative
relationship between cash conversion cycle anditpbotity. The results of the study were
consistent with previous research (Shin and Sodf688) and Deloof (2003)) and stress
towards reduction of cash conversion cycle in ortierimprove the profitability and
performance of firmZariyawati et al. state “in purpose to create dhalder value, firm
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manager should concern on shorten of cash convecside till optimal level is achieved”.
They further stress that working capital managemsna crucial component of financial

management and should be focussed more to createvalue.

Charitou et al. (2010) analysed a sample of 43 firms listed on Cypruskstxchange to

examine the effect of working capital managemericigs on financial performance of firm.

The period of the study is 1998-2007 and multitari@gression analysis was applied for the
analysis. The results indicate that cash conversimte and all its components (inventory,
receivable and payable days) significantly influieice performance of firm measured using
the variable return on assets. It was found thatfihancial health of a firm has negative
relations with cash conversion cycle and its coneptg Charitou et al. state that efficient
utilisation of a firm’s short term resources wou&hd to increased profitability and lower

volatility which in turn may reduce the risk.

Danuletiu (2010) has analysed the relationship between the effigiesf working capital
management and profitability of firm using a vemadl sample of 20 firms of Alba Country.
The time period of the study was 2004-2008. Henébthat although weak there is a negative
relationship between the efficiency of working ¢apimanagement and profitability. The
study also found that around half of the firms gesedl followed aggressive working capital
management and half followed conservative so thene equal mix of both types of firms.
The study had limitation of a small sample siz@ffirms scattered across different industries

which might have resulted in weak relationships.

Erasmus (2010)made use of the measures net trade cycle anah retuassets to examine the
relationship between working capital management @oditability of a firm. He used a large
sample of South African firms listed on Johanneglt&ecurities Exchange for the period 1989
to 2007. The results of the study indicate thatrehie a significant negative relationship
between the working capital management and pralitialtBoth the measures NTC and current
ratio confirmed this relationship however it wasaafound that if those firms that got delisted
from exchange during the period were considered there was no evidence of a significant
relationship between working capital management pnaditability. Overall Erasmus states
that the managers need to focus more on workingatapanagement to ensure that there is no
overinvestment in working capital and should wanwards reducing the investment in order to

increase the shareholders wealth.

Gill et al. (2010)used a sample of 88 US firms listed on New Yodcktexchange during a

relatively short period of 3 years (2005-2007) twlgse the relationship between a firm’s
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working capital management and profitability. Usicgsh conversion cycle and gross profit
margin the study found that by optimising cash @wawn cycle and accounts receivable a firm
can earn more profits. The study found a negatslationship between receivables and
profitability but found no significant relation pfofitability with inventory levels. The payable

levels were found to be positively related to gaddility, but overall there was evidence of a

positive relationship between cash conversion cgalke financial performance. The study had
limitation of limited sample size and duration ath@ authors stress for need to extend the

study by using a larger sample and more variables.

(2010) analysed working capital management’s impact enpdrformance of firms listed in
Malaysia. They studied firm’s performance from therspective of profitability and market
value using data of 172 firms for the period 20082 They used cash conversion cycle,
current ratio and current to total asset ratio/i€M and Tobin’s Q, return on assets and return
on invested capital as measures of firm’'s perfogeahey found that there is significant
negative relationship between working capital managnt measures and measures of firm’s
performance. Mohamad and Saad thus stress the taemperof working capital management
and suggest that firms should improve its efficien€¢ WCM to improve market value and
profitability. They suggest the use of a largampke size and more measures of WCM and

performance to further analyse the relationshigvbeh the two.

Enqgvist et al. (2011)examined the impact of working capital managenwenprofitability of
firms during the different business cycles. Theharg used data from a sample of Finland
firms over 18 year period 1990-2008. They found th&ing downturns the impact of WCM
on profitability is more prominent in comparisonttee impact during economic upturn. The
results show that during economic crisis period significance of efficient inventory and
receivable management increases. Overall the sesrdtconsistent with the results of previous
studies and indicate existence of a negative cglship between CCC and firm performance.
The authors further suggest that “investing in virggkcapital processes and incorporating
working capital efficiency into everyday routines @ssential for corporate profitability” and
therefore financial planning of firms should alswlude working capital management as an

essential component.

Lingesiya and Nalini (2011)analysed the relationship between working capitahagement
and firm’s performance in small sample of 30 Smkan firms for the period 2006-2010. The
authors used a variety of measures like cash celmvecycle, current ratio, quick ratio etc. to
measure working capital management and used reiurassets to measure performance of
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firm. The results from panel data analysis confdmesults from earlier studies that higher
investment current assets lead to lower levels rofitpbility and that the relationship is
significant. Lingesiya and Nalini state that fine@esults of a firm can significantly improve
if the firm is able to manage it working capital macefficiently. The study has limitation of
using a very small sample and short duration ars alsing only return on assets as

performance measure.

Pimplapure and Kulkarni (2011) have used just one Indian firm’s five year da@0@2010)

to analyse the impact of working capital managen@ntfirm’s profitability. A number of
variables including quick and current ratio, cutrassets to sales, current asset to total assets,
inventory, receivable and payable turnovers etaeweed as measures of working capital
management. In addition Pimplapure and Kulkarndusgurn on investment as measure of
profitability. They concluded that “increase in thefitability of the company is less than the
proportion to decrease in working capital throughtbwe study period.” The study is however
severely constrained due to sample size of justfomeand therefore its results cannot be

generalised for other firms in India.

Raheman et al. (2011)studied a number of sectors for performance ofkuagr capital
management and profitability. They found that thesetors which had performed well in
working capital management also had higher findnge@aformance. The sectors which as
whole were laggards in working capital managemeatsures had low levels of operating
profitability. They further state that in manufachg sector as a whole working capital
management should an important concern as propeageaent of receivables and inventory
can convert a laggard industry into a performing.ddverall the study stressed that managers
can create value for shareholders by reducing d@sb conversion cycle and net trade cycle its
components but each component of CCC and NTC (towgnreceivables and payables) must

be dealt individually with separate policy.

Sharma and Kumar (2011)was one of the first comrehensive studies to asesimpact of
working capital management on profitability. Thadst uses a sample of 263 firms from BSE
500 index and data for the period 2000-2008. Tisellte were somewhat contradictory to
results of previous studies and to the theoretmatdation. Sharma and Kumar found that cash
conversion cycle had positive relationship with grefitability of firm. In other words, as the
cash conversion cycle reduces profitability alsesgga@own. The study found a positive
relationship between payables and profitability aisb between inventory and profitability. It
also found a negative relation between receivabiws performance. The study suggests that
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due the unusual and strange results obtained flemanalysis there is feed to do further
research by taking a larger and broader sample.

Akinlo (2012) uses a small sample of 66 Nigerian firms for teequ 1997-2007 to explore
the relationship between working capital managena@uit profitability. The author used cash
conversion cycle and its components (inventoryeirable and payable days). The study found
that as the lengthening any of the three daysnventory, receivable and payable days reduce
the profitability of the firm and shortening thenggh of cash conversion cycle as a whole
improves the profitability of firm. Akinlo stresséisat the results are able clearly underline the
importance of working capital management in a fi@verall the results of the study are in
agreement with the previous literature and estabtizat efficiency of working capital

management has a direct association with the finbperformance of a firm.

Ashraf (2012) also studied Indian firms for effect of working dap management on
profitability of firms using a very small sample 6 firms listed on Bombay stock exchange
for the period 2006-2011. The study used a varadtyneasures including cash conversion
cycle, components of CCC, current ratio etc. agyaod working capital management and used
net operating profitability for firm’s performanc@he results were in concurrence with the
earlier literature (Shin and Soenen (1998) and @fg2003)) but in contrast to the results of
Sharma and Kumar (2011) and indicated that theaenisgative relationship between working
capital management and profitability of the firmshkaf concludes that “managers can create
value for their shareholders by reducing the numbkrdays, accounts receivable and

inventories to a reasonable minimum.”

Bafos-caballero et al. (2012jocussed on small and medium scale enterprisesxjgloring
the relationship between working capital managenagt profitability. The authors used an
unbalanced sample of 1008Spaning SME firms forpieod 2002-2007. The results of the
study were different from the results of previowsdges and showed that instead of linear
negative relationship between working capital managnt and profitability, there is a concave
relationship between the two. This indicates thatrd¢ is an optimal level of working capital
which balances the benefits and cost of the investrand thus maximises the profitability of
the firm. Overall the study stresses the importasfoeffective management of working capital
management in improve the performance of firm. Bag€aballero et al. advise that close watch
should be kept on working capital cycle to keeptian optimal level and thereby maximise

firm’s profitability.
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Barine (2012)also conducted a study on Nigerian firms to stiln#yrelationship between cost
and benefit of working capital investments. Usingnaall sample of 22 firms from different
industries and using data only for the year 20E0atithor found that the cost of investment in
working capital is much more than the returns frtme investment and this affects the
profitability of the firm. Barine suggests thatnfis should optimise investment in working
capital in order to avoid over investment in theneaHowever the he also point out “proper
management requires trade-off of risks of and nstuior financial efficiency of firm’s
operations which is not evidenced from results oatgd Nigerian firms”. Overall the results
though reiterate the results from previous liter@tinowever such a small sample and duration

cannot be generalised.

Baveld (2012)studied a sample of 37 public listed firms fromtigland and used two sets of
periods from 2004 to 2006 which was non-crisisgaeand 2008 to 2009 which was financial
crisis period. He found that there exist negatelatrons of account receivable, inventory and
account payables with the profitability of the firih was also found that these relationships
somewhat change during the crisis period. e.g.ndurcrisis there was no significant
relationship between receivables and profitabdityl there was a stronger negative relationship
between inventory and profitability. In case ofltasnversion cycle Baveld found that though
its relationship with profitability is negative, Wwever during crisis there is no significant
relationship between the two. He suggests thatdutesearch should expand the study for data

from other developing countries of the world.

Bhunia and Das (2012)explored the Indian steel firms during the year 2@010 using a

sample of 100 small to medium sized firms. Theyfbthat there is week relationship between
working capital management and profitability buerégn was no evidence of an impact of
working capital management cycle on profitabilitifislm. They stress inspite of the results
working capital management is a crucial componédrinancial management. However the
study is limited to only steel industry and take®iconsideration only small and medium sized

firms and thus the results cannot be generalisedllfandustries.

Garcia et al. (2012)have conducted a comprehensive study of Europeaa bn the impact of
working capital management on the firm’s profitékil They used large sample of 2974 firms
across 11 European stock exchanges during thedp2888 to 2009. The study was able to
confirm the results of previous literature and founsignificant negative relationship between
receivable, payable and inventory days and als@dkl conversion cycle with profitability of
the firm. Similarly a negative relation was founetween the current ratio and profitability. As
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the study is comprehensive in nature, its resait thompanies can improve their profitability
by reducing their cash conversion cycle.” can beegalised for at least European countries.
However, Garcia et al. suggest that sector wisé¢ysisashould be carried in future to have a

more robust result.

Kaddumi and Ramadan (2012)have used a small sample of 49 Jordanian firmedisn
Amman stock exchange for the year 2005-2009 toysthd relationship between working
capital management and profitability. They havedusevariety of variables as proxy for
working capital management and performance and hppéed fixed effect and OLS model
for the analysis. They found negative relation oflection period and inventory with firm’s
profitability and positive relationship between phie period and profitability. The results
show that there is a significant effect of workiocgpital management on the profitability of
firms and shareholders’ wealth can be increasedhoytening the cash conversion cycle and
net trade cycle. However the results also showttiexe was a positive relation between ratio
of current assets to total assets and profitabilityis according to them can be attributed to

“conservative investment policy in working capitélf Jordanian firms.

Owolabi and Obida (2012)is another study on Nigerian firms which analydesirelationship
between a firm’s liquidity management and profilié§oi The authors used a tiny sample of 12
firms for the period 2005-2009. It was found thquidity management has significant impact
on corporate profitability and a firm can increase profits by improving credit policy and
shortening the cash conversion cycle. The studylades that if the managers focus and
handle cash conversion cycle carefully they caatergood profits for the firm. According to
the authors “Managers can create value for thairedtolders by reducing the number of days
of accounts receivable and inventories to a reddermainimum”. The results of the study are

agreement with earlier studies on Nigerian firms.

Sabri (2012)studied a sample of 45 Jordanian firms listed am#an Stock Exchange for the
period 2000 to 2007. He examined whether there amgsdifference in profitability between
firms that had long cash conversion cycle and tivasieh had short cycle. It was found that
there was significant difference in profitability firms depending upon the length of their cash
conversion cycle. The results show that the ralati is inverse i.e. firms with shorter cash
conversion cycle have higher profitability and viersa. The results also indicated that there
was negative relationship between accounts receivabd profitability and also between
account receivable and profitability. The secondtir@nship is counter intuitive, however Sabri
explains that “when a company delays the paymentobunts payable, this may expose them
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to a fine of delay and harm their reputation and/nead to loss of cash discount and then

reduce their profitability”.

Vural et al. (2012) analysed the importance of working capital managegmand its
performance of firms in Turkish firms. They usedngde of 75 manufacturing firms listed on
Istanbul Stock Exchange for the period 2002-2008 applied dynamic panel data analysis
technique. They used Tobin’s Q and gross operaiofit as measures of firm’s performance.
The results of the study show that by shortenimgcitilection period and thus the overall cash
conversion cycle, a firm can improve its performan¢ural et al. also found that relationship
of other components of cash conversion cycle (pagaénd inventory) with the performance
of firm is statistically insignificant. In additiont was also found that leverage too had

important influence on profitability of the firm.

Bafos-Caballero et al. (2013examined as sample of UK firms for association leetw
working capital management and firm’s performanidee results of the study were slightly in
contrast to those of previous literature as thé@stfound evidence of an inverted U shaped
relationship between working capital managementpertbrmance. It suggests that here exists
an optimal level of working capital which maximisttte benefits and minuses costs and thus
maximises firm’s value. Any investment in workingpital below or beyond this level leads to
reduction in value of firm. The results also shdattthis optimal level is lower for firms that
are financially constrained. The study suggestat“tinanagers should be concerned about
working capital, because of the costs of movingyafmam the optimal working capital level.”

Bolek (2013)studied a sample of Polish firms listed on Warsteck exchange for the period
1997-2007 to test the theory that higher liquidésds to lower levels of profitability. He did
not find any significant relationship between trggidity measures and profitability measures
measured using return on assets and return onye@dtek explains this as following “The
lack of relationship between working capital indara (measured using ratio of current assets
and current liabilities to total assets) and padiility ratios may indicate weak and not
integrated management in the field of liquiditgkriand profitability in companies listed on the
Warsaw Stock Exchange”. Bolek further concludest theore market and knowledge
development in Poland may change this relationghifuture as the Polis economy is still

developing and there is shortage of managerialrézpe

Goel (2013)analysed the Indian retail industry using a tiaynple of five firms for the year
2009 to 2011. The explored for relationship betweenking capital management (and its

components) with the profitability of the firm. Thesults of the study are not clear; however
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the Goel states “proper working capital managerhelys in efficient utilization of resources”.
His results also indicate that firms which haveceght working capital management are able to
capture large market and grow fast due to theicieficy. Also it was found that firms which
have less than proportional growth in assets asgpaced to growth in sales tend to manage

working capital more efficiently and are more sissfel.

Kaur and Singh (2013a and 2013b)s another exhaustive study of Indian firms which
examines the relationship between working capi@hagement and profitability. They used a
sample of 164 firms of BSE 200 index for the ye@®@@to 2009 and used measures like cash
conversion cycle and operation cycle days for thalyesis. The results of the study were in
agreement with earlier studies that efficient mamagnt of working capital leads to higher
profitability. The results suggest that firms shibédcus on reduction in investment in current
assets which would reduce the cost of financingretur assets and thereby improve
profitability. Kaur and Singh suggest that plannwwgrking capital in advance and proper
controlling it will help in creating shareholdenrsealth. The results were however in contrast
to another Indian study Sharma and Kumar (2011)xkviiound opposite relationship. The
study concludes that “Working capital managemenhisrefore, one of the important facets of
a firm’s financial management effecting both itefgability and efficiency.”

It can be observed there are a large number ofistud/hich have analysed the relationship
between working capital management and firm peréoce. The results of these studies are
however not consistent. While many found that redudhe liquidity leads to higher
performance, on the other hand some studies fourdexrse relationship and still some others
found no association between the two. Most of tisasdies have used profitability as main
indicator of performance, however since a firm’snais to maximise shareholder’s wealth
therefore market performance too should be includsne of the performance indicators.
Overall the shortcoming in the studies include $reainple size, using cash conversion cycle
or other possibly suboptimal measures of workingited not controlling for industry effect
and not analysing effect on market performance. édwer, there are very few studies on
Indian firms and the few which are present havesgigontradictory results. There is lack of
comprehensive study which analyses the effect déingocapital management efficiency on
firms’ financial and market performance in the ladicontext using large sample and recent

data.
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2.7 Corporate Cash Holding Pattern

Opler et al. (1999)was one of the first studies to examine the caddimgs of firms and
analysed both determinants and implications of @@fe cash holdings of US firms for the
period 1971 to 1994. Their results supported thdetroff model and indicated that firms that
have high growth opportunities and volatile casbwgl tend to hold more cash. On the other
hand it was also found that firms which are largd have high credit ratings hold less cash.
The results also show that firms that perform vaeNe tendency to hoard more cash. Opler et
al. did not find significant effect of excess castidings on dividend payouts, spending on
acquisitions and capital expenditures. They coreltitht “management accumulates excess

cash if it has the opportunity to do so”.

Faulkender (2002)analysed small firms in USA using a sample of 463s for cash holding
patterns. Using data from a survey in 1993 the aaufbund that firms with high cost of
financial distress and having higher debt hold moesh. Firms that perceive higher
information asymmetries hold more cash in comparisn other firms. Moreover firms that
have had difficulty in raising capital in the pashd to keep lower cash but older firms, even
though they have better access to capital tendltbrhore cash. It was also found that the cash
holding tend to decrease with increase in sizarof but managerial ownership effect on cash
holding was not significant. Faulkender suggesas these findings “confirm the presence and

impacts of financial frictions on the cash holdirgsmall firms”.

Dittmar et al. (2003) conducted a cross country analysis of cash hatduging sample of
more than 11,000 firms across 45 countries. Thesults suggest that firms in countries where
there is little shareholder protection tend to halthost double the cash held by firms in
countries where the rights are protected. They dotlmat other factors of cash holdings like
investment opportunities and asymmetric informati@come less important if there is poor
shareholder protection in the country. They alsmtbthat because of agency costs, firms hold
more cash if it is easier to access funds. Thegesigthat there is need of more research in
implications of excess cash. The study overall satgthat cash holding pattern varies with

country due to the changes in laws, economy anret attmditions.

Ferreira and Vilela (2004) studied firms in EMU (Economic and Monetary Uni@mountries

and reaffirmed the results of Dittmar et al. (2008t firms in countries where there are
superior investor protection laws hold less caskaspared to firms in other countries. This
according to author supports the principle of maniad discretion agency cost. However they

suggest that development of capital markets in dbentry have negative affect on cash
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holdings of firms. Their results also suggest tagh holdings of firms are positively affected
by cash flows and investment opportunity set buelage and size tend to negatively affect the
cash holdings. They suggest that their finds aresistent with the trade-off theory and also
somewhat support he principle of pecking order mhémit are in contrast to principles of free

cash flow theory.

Ozkan and Ozkan (2004)used a sample of 1029 UK firms to investigatedegerminants of
cash holdings in firms. The study found that cdskwg$, growth opportunities, liquidity and
debt significantly affect the cash holdings of fenThere were also evidences that firms follow
a target level of cash holdings. It was also fotlrat ownership structure too has an important
role to play in determining the cash holdings. THeynd that as managerial ownership
increase the cash holdings decrease but beyondnf pay further increase in managerial
ownership increases the level of cash holdingsdittion it was also found that firms owned
by families hold more cash. Overall the findingggest “unobserved firm heterogeneity, as

reflected in the time-constant fixed effects, gndicant in affecting cash-holding decisions”.

Faulkender and Wang (2006)examined the marginal value of cash holdings bmdiin US.
They found that marginal value of cash decreasdls mwcrease in cash holdings and higher
debt. They also decrease with better access ttataparket but increases if the firm choses to
distribute cash through dividends instead of shapairchase. They stress that market values
liquidity and rewards firms with higher valuatidrthey hold more cash. The market perceives
the friction that makes raising capital from ouésabstly. According to the study “for the mean
firm-year in the sample, the marginal value of casB0.94.” However with increase in cash
this value goes down and it suggests that theam igptimal level of cash which is the upper

bound.

Nguyen (2006)analysed the cash holdings of firms in Japan tongxa whether firms hold
cash due to precautionary motive and to reducevthatility of operating earnings. Their
findings suggest that cash holdings increase witlrease in firm risk but decrease with
increase in industry risk. Increase in firms sirel aebt tend to decrease the level of cash
holdings and but increase in profitability, growdtospects and dividend payout ratio tend to
increase the cash holdings. The increase in invagtopportunity and earnings volatility tend
to increase the level of cash holdings. Overallrgsilts of the study support the principles of
precautionary motive of holding cash and the imgare of firm level risk mitigation. The
results of the study are partially consistent witimciples of trade-off theory and pecking order
theory.
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Saddour (2006)investigated the determinants of cash holdingguisisample of French firms
for the year 1998 to 2002. Their results show fthrats tend to increase their cash holdings
when their business is risky and when they havh bagh flows. It was also found that larger
level of debt decreases the amount of cash holdingghat growing firms hold more cash than
others. It was found that the relationship of chsldings with firm characteristics is different
for growth and mature firms. For growing firms sizejuidity and short term debts have
negative relationship with cash holdings. On theepthand for mature firms increase in size,
payout to shareholders and investment level inese#ise cash holdings and amount of trade
credit and R&D expenses decrease the cash holdsagislour also found evidence that Tobin’s

Q of firm increases with the cash levels of firms.

Drobetz and Gruninger (2007)examined the cash holdings in Swiss firms durheg geriod
1995 to 2004. The results showed that Swiss firold BImost twice the level cash held by
firms in US and UK. They found that size of firmdam tangibility has negative effect on cash
holdings and leverage has a somewhat non-lineacteffhey also found that there is positive
effect of dividend payments and level of operatitagh flows on corporate cash holdings. Their
results also showed that there was some effectogdocate governance practices on cash
holdings of the firm. They conclude that most o€ithfindings can be explained using

transaction and precautionary motive of holdindhcas

Han and Qiu (2007)examined a sample of publicly traded firms fron$Ufor the period 1997

to 2002 to test for precautionary motive firm’'s leasoldings. They found that cash flow
volatility affects the cash holdings but the impdepends upon financial constraints. If a firm
is financially constrained it increases its casldimgs when there is increase in cash flow
volatility. For firms that are not financially camained there was no evidence of significant
relationship between cash flow volatility and casbldings. Han and Qiu further stress
“decrease in future cash flow uncertainty by hedgill reduce the incentive for the

precautionary cash holdings”.

Garcia-Teruel and Martinez-Solano (2008)nvestigated a large ample of 860 Spanish small
and medium sized firms for the period 1996 to 20He results showed that firms follow a

target optimal level of cash and try to convergehis level. The speed of convergence was
found to be higher than the speed found in prevgiudies. This target level was found to be
higher for firms with higher growth opportunitiesdalarger cash flows. On the other hand the

target cash holdings is lower for firms which hagher leverage and have higher level of
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cash substitutes. In cash of macroeconomic vagaioierest rate was found to effect cash
holdings wherein an increase in interest ratesedsed the level of cash held by firms.

Bates et al. (2009¥tudied US firms during the period 1980 to 2006t@stigate the reason of
cash holdings by firms. The authors found thatctegh to total assets ratio had increase during
the period of the study and it has reached to lededre a firm can pay off all of its debt by
using its cash holdings. The authors suggest tita¢ase in cash holdings may be the result of
increased volatility and riskiness of cash flowbkey also suggest that this might be because
now firms hold less inventory and receivables aadehincreased R&D expenses. The study
concludes that precautionary motive plays a sigaifi role in explaining increase in cash

holdings and there was little evidence to sugdestdle of agency conflicts.

Denis and Sibilkov (2010)examined the relationship between financial camsty cash
holdings and its value. Using a sample of 74,34i-fjear observations during the period
1985-2006 the authors found that “greater cashifgddare associated with higher levels of
investment for constrained firms with high hedgimgeds and that the association between
investment and value is stronger for constraineasithan for unconstrained firms”. Their
results suggest that large cash holdings makediaboonstrained firms to undertake profitable
projects that might otherwise not have been unkientaThey also found that a few financially
constrained firms keep a low level of cash holdibgsause of persistently low cash flows.
Overall they suggested that greater cash holdirgg@od for financially constrained firms as

it increases their value.

Dittmar (2010) used a huge sample of 4,285 US firms for the det@65 to 2006 to analyse
the dynamics of cash holdings in firms. He foundttirms have target cash ratio and they
actively adjust towards this target. Dittmar howealso found that the speed of adjustment is
varies across firms and there is large dispersiadjustment speed. He suggests that the cause
of this variation is the cost of adjustment. Healodes that “firms do manage their cash ratios
but do so imperfectly in the presence of adjustnoests”. Dittmar also found that firms that
experience high volatility in cash flows do keepremecash if adjustment costs are high and

there is no relation between cash flow volatilihdacash holdings if the adjustment cost is low.

Ferreira and Leal (2010)compared cash holdings in Brazilian and US firkw. US firms the
authors found that firms with low ROA have highltasnd as ROA increases the levels of cash
decreases but for firms with highest ROA the casldihgs are again high. They further found
that Brazilian firms keep a lower level of cashcomparison to US firms and as the ROA of

firm decreases the level of cash holdings come ddviney attribute this difference to high
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interest rates in Brazil. The analysis of markdueandicated that higher cash holdings are
associated with higher market to book value in hbéhmarkets.

Fresard (2010)analysed the cash holdings in US firms duringpgeod 1973—-2006 and found
that keeping larger cash in comparison to peedsléa gain in market share. This effect was
found to be more pronounced when the competitars femancial constraints and when there
are higher strategic interactions among the congstiHe stresses that “results suggest that

cash policy comprises a pre-emptive dimensionithpacts rivals’ actions.”

Simutin (2010) examined a sample of US firms between 1960-2006rdtation between
excess cash holdings and stock returns. Overall sty found that there is positive
relationship between corporate cash holdings ahddustock returns. However Simutin also
found that during economic downturns firms with @ss cash performs worse than other firms
and thus it can be said that such firms have higktas. He suggests that firms keep cash in
anticipation of future investment needs. Duringangion firms with more cash have readily
available funds and thus are able to expand faster.also found that “find that future
investment activity is strongly and positively field to excess cash” but found no relation

between excess cash and future profitability.

Kim et al. (2011) examined the cash holding levels of 125 US reatdauiirms between the
period 1997 and 2008. The study found that firmthwmnore investment opportunities keep
more cash. Moreover firms that are large in sizaclvhave high levels of other liquid assets,
firms that make higher capital expenditures ande¢hahich pay dividends hold less cash. Kim
et al. suggest that both precautionary and tralmsacmnotive help in explaining the
determinants of cash holdings and more or lesdinldéeng support the trade-off theory. They
further suggest that future studies should studyr@hationship between cash holdings and firm

value.

Kushadi and Wei (2011)examined a large sample of firms across the géofzkfound that
firms from those countries where legal protecti®istrong tend to decrease their cash holdings
with increase in cash flows and this relationshgpriore evident in financially constrained
firms. The authors however did not find any relasioip of cash holdings with financial
development of the market. The authors suggestniaamiagers of international firms should
take into consideration the level of legal protectin the country of operation before deciding
on the cash holding policy and optimal cash managerof the firm. The results show that

country level effect is important determinant o$lednolding dynamics.
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Lee and Powell (2011)examined 1817 Australian firms representing 13,7iB&-years to

study the determinants of cash holdings. Thedlifigs indicate that the trade-off model best
explains the pattern of cash holding in firms. Hu¢hors also found that firms with transitory
excess cash earn significantly excess returns fbtlitei excess cash is persistent then it is
penalised by the market. Thus the marginal valueash declines with increase in cash
holdings and longer holdings of excess cash. Leak Rowell stress that “The results are

consistent with agency costs associated with thairfgpof excess cash for extended periods.”

Lian et al. (2011) analysed Chinese firms for effect of financialsigion corporate cash
holdings using data 1999 to 2009. They found thatirms tend to increase their cash holdings
during the time of financial crisis in comparisanrormal times. When firms face financial
constraints and when they have more investmentropputes they hold more cash. Moreover
it was found that firms that have lower levels @bt lower level of net current assets and
lower capital expenditures tend to increase tlesiell of cash holdings. The study suggests that
Chinese firms are cautious with respect to cashextnibit properties similar to the firms in
us.

Martinez-Sola et al. (2011 )studied the relationship between corporate castirgs and firm

value using sample of 472 US industrial firms fbe tperiod 2001- 2007. They tested for
existence of optimal cash holdings that may maentlse value of firm and whether any
deviation from this level has negative impact omfs value. The results indicated that there is
a concave relationship between cash holdings amdvalue. This indicated that there exists an
optimal level of cash where the firm value gets mmsed and any deviations from this level

reduces the value. The study suggests that thm§isaf the study support the trade-off theory.

Venkiteshwaran (2011)analysed US firms to examine process of adjustn@mards the
optimal level of cash holdings. The author founat tiypical firms follow a trade-off model and
thus have a target optimal cash level. Such firmsstantly try to converge towards this
optimal level and in general take two years to €lttee gap. It was also found that excess cash
takes longer to converge to optimal level in conguar to firms with deficit cash. The study
further indicated that small firms generally hoktess cash but are quicker in correcting the
deviations from the optimal level than large firmi$is according to Venkiteshwaran suggests
that it is more expensive for financially constednfirms to operate at a suboptimal level of

cash in comparison to other firms.

Gill and Shah (2012) have investigated the determinants of corporath daoldings in

Canadian firms taking a sample of 166 firms listedToronto stock exchange for the period
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2008 to 2010. Their results showed that varialde tiash flows, leverage, size of firm, board
size, net working capital and market value to beakue do significantly affect the cash
holdings of firms. They also found that corporatve&ynance indicators like board size and
CEO duality increase the cash holdings in Canafitars. According to Gill and Shah, their
findings support the trade-off theory and also supthe precautionary and transaction motive
of holding cash. The study is limited to Canadiamg$ with a relatively small sample size and

thus it findings cannot be generalised for firmmirother countries.

Iskandar-Datta and Jia (2012)studied the trends in cash holdings across seventges for

the period 1991 to 2008. The results in indicaked there has been rise in cash holdings across
all countries except Japan where there decline wlaserved. It was also found that
determinants of cash holdings varied from countrgduntry and firm-specific variables were
able to explain changes in cash holdings only foeme countries. The results point to
individuality in cash holding decisions in each oty.” Iskandar-Datta and Jia also found that
firm level attributed that effect cash holdings éashanged over the years. According to
authors “corporations in these industrialized cdeathave undergone major changes, which

have driven firms to elevate their cash balancegrfecautionary purposes.”

Islam (2012) is one of the few studied that have analysed th&h cholding of firms in
developing economies. He examined the determinaintsish holdings in Bangladeshi firms
for the period 2006-2010. Islam found that operntimcome, leverage, size, cash flow and
tangibility have significant effect on cash holdnghereas Tobin's Q, working capital and
cash flow volatility did not have significant eftean cash holdings. He also found that firms
keep a high ratio of cash to total assets (apdrb%). He concludes that the results are more or
less similar to result from developed and othemtess and support he principle of trade-off
theory.

Lau and Block (2012)investigated the effect of presence of controlimgnders and families
on the level of cash holdings. The authors fourad thunder firms held higher level of cash in
comparison to family held firms. The authors sugiffest in the presence of strong shareholder
protection, it is difficult for controlling sharelters to hoard cash at the expense of minority
shareholders. Moreover it was also found that presef controlling family as owners and
managers do not change the relationship betwednhmdings and firm value suggesting that
this does not increase the agency costs. The auttmrclude that “economic incentives,
psychological commitment and firm specific knowledgf founders help to mitigate the
agency cost of cash holdings”.
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Noguera and Trejo-Pech (2012kxamined the cash holdings in firms from Latin Aicen
countries during the period 1995 to 2007. The tdadicate that Latin American firms did no
increase their holdings during the period of stadyopposed to US firms which hoarded more
cash during the same period. However, the detentsrat cash holdings were same as in US
firms since increase in capital expenditure, wagksapital and debt decreased the level of cash
holdings in firms while increase in growth oppoities increased the cash holdings. However,
it was also found that firm size and dividend pagteancreased the level of cash and cash
flow volatility was not found to have any effect eash holdings. These according to them

were contradicting to the theoretical expectations.

Song and Lee (2012kxamined the effect of Asian financial crisis ¢ tcash holdings of
firms in Asian countries. The results indicate thir crisis firms try to increase cash holdings
by decreasing the investments. The authors fouatddine to crisis the sensitivity to cash flow
risk increased and that explained the increasash boldings. Thus the study suggests that the
crisis completely changed the cash holding polici#se results further suggest that
precautionary motive is dominant in explaining tdash holding pattern and the firms become
more conservative after experiencing financial &hddis according to Song and Lee suggests

that financially constraint firms should hold maassh.

Sodjahin (2013)examined the relationship between cash holdingsstotk returns using data

from US firms for the period 1965 to 2010 and fouhdt “a change in a company’s cash-
holding policy predicts subsequent stock returfigie results also showed that firms which
exhibit positive change in cash holdings earn higeck returns in comparison to firms which

have negative change in cash holdings. He foundthiearelationship between change in cash
holdings and stock returns is significant and uwlciional whereas relationship between cash
holdings and stock returns is conditional on sizé etio of book value to market value. The

effect or the relationships are stronger in smegll firms and cash constrained firms.

Tong (2014)recently conducted an exhaustive study usinggelaample of 10,264 firms for
the period 1985 to 2005 to examine the trade-adoith of cash holdings. He divided the cash
holdings into optimal and deviation from the optirfevel. The results of the study indicated
that deviations from the optimal levels of cashdketo lower marginal value of cash, which is
at its highest at optimal level of cash. Tong sstge¢hat value of cash to the shareholders is
higher when the change reduces the deviations thamoptimal level of cash. He concludes
that results clearly suggest that there is an @dtlavel of corporate cash holdings and there is
support for the trade-off theory of cash holdings.
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It is essential that while analysing the workingpital management of Indian firms, focus
should also be given on the dynamics of cash hgldscash forms an integral part of working
capital. It is observed that very recently in tteestl 4-5 years corporate cash holdings has
caught the attention of researchers. A number wdiss have been recently conducted on the
pattern of cash holdings by firms, their determitsaand implications. However most of these
studies have used sample from firms in developadtges and research in the area on firms
from developing economies is still scant. Thereli®en almost no study that has analysed the

cash holdings in Indian firms.

Results from earlier studies suggest that the dadding pattern and its effect on market
performance of firm varies from country to courdnyd from period to period. Moreover there
are contradictions on the applicability of theoridsat can explain the cash holding and its
change and different authors have suggested differetives of holding cash. There is thus
need of a study which can analyse the dynamicasif bholdings in Indian firms and examine

its effect on performance.

2.8 Research Gap and Conclusion
Analysis of available literature shows that thea@dnbeen a large number of studies conducted
on working capital management, its efficiency, deieants and impact on performance.

However, still a number of research gaps remainashelimg need of further research the area.

The traditional measures of WCM efficiency haverbesticised and thus there is need of new
measure which can overcome the existing problends paovide effective measurement of
WCM efficiency. The trend and determinants of WCNcency need to be analysed in the
Indian context since there is lack of robust redean the area. Most of the existing research
either suffer from some shortcomings or are notiegiple to developing economies like India.
The impact of changes in WCM efficiency on perfonme also demands further examination
since existing studies have ignored many aspedisnofperformance. Moreover most of these
studies suffer from problems like small sample ,semall time period, insufficient factors,
suboptimal measures, etc. which makes the resefts &pplicable universally. The cash
holdings pattern which forms a critical elementwairking capital has not been analysed for

Indian firms and thus there is strong requiremémésearch in the area.

The literature also suggests that frontier analysibniques are recognized as an effective way
for efficiency measurement. The non-parametric [Eataelopment Analysis has been proven

to be easy, simple and has been widely appliedeasnre the overall technical efficiency in
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numerous areas. Moreover, regression has beenstadges a suitable technique for second
stage analysis of determinants of efficiency chafddms approach though successful in other

area has so far not been applied for working chmtamagement efficiency.

The discussion on reviewed literature brings fdtl gaps in the literature and discusses the
various research issues. This chapter lays the dation for the theoretical and empirical
background of subsequent chapters. It will servea agiideline for theoretical and literature
support to develop an analytical framework of mdtiiogy and techniques to address the

research questions and objectives of this study.
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CHAPTER 3
RESEARCH DESIGN

Preview
This chapter discusses the overall research desifirihis study based on the
research questions that will be empirically studi€tis chapter discusses systemdtic
description of the research methodology and liskwith the research objective.
Stage wise description of research methodology tedojn this study along with th

B
size and composition of the sample and data soweepresented in the chapter. |A

D

detailed description of variables used and statédtimodels & tools applied hav

been discussed in this chapter.
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CHAPTER 3
RESEARCH DESIGN

3.1 Introduction

The objective of this study is to perform a comgretive evaluation of working capital
management efficiency in the Indian manufacturiegter. Using both traditional and new
measures of WCM efficiency, the study aims to asalhe efficiency and its changes in Indian
firms. The study further aims to explore the fasttinat influence the efficiency and also
examine the linkage between WCM efficiency andritial performance. The study is carried
in systematic stage wise manner. In the first staige study evaluates the efficiency and
efficiency changes using both traditional and neeasures. In the second stage the study
explores the factors (both firm-specific and macos®mic) that influence or affect the WCM
efficiency of firms. In the third stage, the studyplores the empirical association between
efficiency (and productivity measures) and perfarmoe measures. In addition this study
examines the pattern of cash holdings in Indianuferturing firms. Since each stage requires
different samples, variables, models and technigtresefore the research design has been

discussed in separate subsections according te stamalysis.

3.2 Stage 1 — Measurement and Analysis of Workingdpital Management Efficiency

3.2.1 Introduction

This study has adopted a combination of traditionaasures and new measure for calculating
and analysing the efficiency of working capital ragement in firms. A new measure based
non-parametric DEA technique has been adopted timate efficiency in working capital
management in Indian manufacturing sector The ticadil measures that have been widely
used and suggested in literature (as discusselapter 2) are cash conversion cycle (CCC)
and net trade cycle (NTC). This study has theretdse used CCC and NTC to gauge the
working capital management efficiency. Further DBAsed MPI has been used to analyse
efficiency gains/ losses during the time periodtileé study. Using these measures both
graphical and statistical analyses have been daoig¢ to examine the trend/pattern in the
WCM efficiency.
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3.2.2 Variable Specification

The traditional measures CCC and NTC require alnsosilar variables to estimate the
efficiency. In case of CCC, three types of days elgnmventory days, receivable days and
payable days are required to be calculated. Invemtays is calculated using variables cost of
goods sold and average inventory, receivable dayslculated using the variables net credit
sales and average receivables and lastly payalyke idacalculated using net purchases and
average payables. For calculating NTC inventorgeiraable and payables figures along with
net sales are required. In case of the new medmsed on DEA the efficiency is calculated
using a set of inputs and outputs. Following NT@ firoposed DEA based measure uses
inventory, receivables and payables as inputs egdines sales and cash flow from operations
as outputs (discussed in the latter sections). déteils of all the variables used in various

measures of WCM efficiency are given below.

Inventory Inventory is one of the most important constituehworking capital and includes
business assets invested in raw materials, wopkadgress and finished goods. Since this study
measures the efficiency of working capital managentieerefore inventory held by firms in
each year is a critical variable. This study calted inventory value by summing all raw

materials, work in progress, spares and finishextigo

ReceivablesReceivables also referred as debtors are anotipartant constituent of working
capital and includes the money owed to the firmchgtomers. These mainly constitute the
payments yet to be received for goods sold on casdl are generally short term in nature.
Selling on credit has become almost essential tstheales and therefore the money blocked to

debtors is considered as part of investment in imgrkapital (Singh et al., 2013).

Payables:Payables are also referred as creditors and umientory and receivables they are
part of current liabilities. Payable refers to theney owed by the firm to others (generally
suppliers). These mainly constitute the paymentsoybe made by the firm for the goods it has
purchased on credit. Payables have been usedadulaign of WCM efficiency since it is an

extremely important part of working capital. Payablallow a firm to delay payments to

supplier and therefore help the firm in reducing tequired investment in working capital.

Net SalesNet Sales are the total amount of sales generatedevating revenues earned by a
firm through its primary business after accounfimgreturns, discounts, damaged products etc.
Net sales represent the total scale of operatidres fom and thus can be used as output of

investments made in working capital. NTC measurectly uses net sales as output where as
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CCC measure utilises it indirectly. The proposedADEased measure too directly uses net
sales as one of the outputs. The study directlg tise net sales figure given in the profit and

loss statement of firms.

Cash Flow from Operationdt has been suggested by many researchers tirat’'a dperating
efficiency is not dependent on liquidation valuatsfassets but rather on cash flow generated
by those assets (Shin & Soenen, 1998). Thus ortaeofmportant aims of working capital
investment is to generate cash from operating iiesv A firm generating higher cash flow
from operations with same level of working capitallestment can be considered more
efficient. This study therefore selected cash ffowwn operations (CFO) as an output variable
in the new DEA based efficiency measure. CFO isuated by adjusting net income for
depreciation and other non-cash charges. CFO figaredirectly available from the database
(CMIE Prowess).

Cost of goods sold (COGSJOGS is the cost that is incurred in manufactutive product and
includes direct labour and material costs. COGSi\@lwith inventory value are used to

calculate inventory days. COGS figure was alsolalbls from the database.

Net credit sales and net purchasediet credit sales value is required for calculatthg
receivable days (used in calculating CCC). The @ata&redit sales is not available publically
and most researchers have used net sales asxts ptos study too uses the value of net sales

as proxy for net credit sales. Net purchases vialuequired for calculating payable days.

3.2.3 Data and Sample

Sample

Firms can be broadly divided into manufacturingteeand non-manufacturing sector (which
includes service and financial firms). Becausehaf mature of product and business it is the
manufacturing sector firms which are required tekenventory of raw material, work in
progress and finished goods. Since the aim of tbhdysis to study the working capital
management efficiency of firms, therefore it isesgml that the sample of firms considered
should be such that their balance sheet has altibeents of working capital. Moreover,
working capital is more critical for manufacturifigns in comparison to service firms. This

study therefore selected only the manufacturingpsdcms in the sample of study.

Since the private limited companies are not reguicepublish their results publicly therefore
there is unavailability of data for most privaté firms. Therefore only the public Itd firms are
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selected for analysis. Moreover, since most ofdhiesns are listed on stock exchanges it
would enable further analysis of market performance

The study is restricted to 10 years (2004- 2013} ams found that the period is sufficiently
long to cover the different market/economic comatis. The period 2004-2007 covers the pre-
crisis period when the economy was rising and was &ll boom till end of 2007. From 2008
to 2010 there was global financial crisis and fattering 2011-2013 there was recovery and

growth of economy.

In the study each year of the analysis includesesaumber of firms as this would be more
meaningful while assessing the growth or declinetle performance of the Indian

manufacturing sector over the study period. Theesfioe sample consisted of only those firms
for which the required data was available for lad years under consideration. A total of 1244
manufacturing firms were found which had data améd for all variables. The firms were

further divided into 11 industries to make the canmgon only among peers. The sampling is
classified as restrictive population sampling asdtudy covered the entire population with the
required restriction of balanced panel and avditglof data for all variables. Table 3.1 shows
the list of 11 industries and the number of firmsach of them. The complete list of firms is

given in Appendix I.

In case of DEA the sample size is an important eonsince DEA is sensitive to sample size
and to the number of inputs and outputs adoptedhfoistudy. This is because DEA measures
efficiency relative to the peers in the sample. @&t al. (2007) provides two rules of thumb

to assess the adequacy of sample size and camplessad as follows
N = max{x X y,3(x + y)}

Where N = number of DMUs; x = number of input vates and y = number of output

variables.

In our case (as discussed late 3 andy = 2 (max), thereforgxy = 6 and 3{+y) = 15. Thus
each industry should have a sample of more thdirrhS for DEA to give correct results. As it

can be observed from Table 3.1 all the 11 industreere a sample size much greater than 15.
Data Collection

The required data was collected from the annuahftral statements of listed companies in the
Indian manufacturing sector using Centre for Mamitp Indian Economy (CMIE) Prowess

database. There was no need for further data gdcause published report data is expected
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to be free from measurement errors or noise anibexddequate reliability. Time period of the
study is 2004 to 2013 (10 years) and all the fifarswvhich data were available for all the ten
years were considered in the sample. As stateddéfi@ balanced panel data set includes

equal number of cross-sectional units across thgeh0 period of study.

Table 3.1: Industry wise number of firms in sample

Industry Number of firms
Food and Agro Products (Food) 139
Textiles (Text) 163
Drugs and Pharma (Drug) 104
Plastics and Polymers (Plas) 90
Other Chemicals (Chem) 130
Consumer Goods and Electronics (Cons) 87
Construction and Infrastructure (Infr) 84
Metals (Meta) 142
Machinery (Mach) 109
Transport Equipment (Tran) 107
Miscellaneous Manufacturing (Misc) 89
Total 1244

3.2.4 Tools and Techniques

The traditional measures and the new proposed Dds&dmeasure is used for measurement of
WCM efficiency.

3.2.4.1 Traditional Measures

Cash Conversion Cycle

The cash cycle concept was introduced by Gitma@4Ll%ho proposed to measure the time
period from the time payment is made for raw matsrio the time goods are sold. Later this
measure was extended by Richards & Laughlin (198® incorporated account payables and
gave the concept of Cash conversion cycle (CCCltiams also called Net working capital
cycle (NWC). CCC/NWC is a WCM efficiency measureiegthmeasures the efficiency in

terms of days.

Cash Conversion Cycle = Inventory Days + Receivable Days — Payable Days

69



where

Inventory

Inventory Days = ( ) X 365

Annual Cost of Sales

recoivable b <Accounts Receivable) 365
_ X
ecelvable bays Annual Sales
, bie D (Accounts Payable) 365
_ X
ayabte bays Annual Purchases

CCC is an efficiency measure that measures theimgitapital management efficiency of a
firm. CCC measures the duration from the point stweent is made for purchasing inventory to
the time it is converted back to cash. In otherdsoit measures the time for which the cash of
the firm is tied up in short term assets. The athgmof CCC is that it is easy to calculate and
gives an intuitive view of the liquidity positionf éirm. CCC serves as a good measure for
comparing a firm to its peers and for comparing fin@’s liquidity position over time. A
shorter CCC is desirable as it indicates thatra f8 managing its working capital effectively
and means that firm’s funds are tied up in curr@sgets for shorter duration. Most of the
studies related to working capital have used CC@asnain measure to gauge the efficiency
of WCM.

There are however few shortcomings of the CCC meagpwinted out by researchers.
Hrishikesh Bhattacharya (2004) and Shin & Soen&9§]) point out that CCC calculation is
mathematically incorrect. They argue that as akaehcomponents of CCC (inventory days,
receivable days and payable days) have differembrdenators thus they cannot be added in a
straight forward manner. The measure assumesratory days in all three components are

universal and comparable which is mathematicaltpirect.

Bhattacharya (2004) also argues that the concepegsdtive working capital cycle is absurd as
there is not a logical interpretation of this résAlnegative CCC can indicate that there is high
WCM efficiency, but cannot explain its meaning. Amer shortcoming of the net working
capital cycle concept is that it only focusses ba kngth of time that funds are tied and
ignores the amount of funds tied up (Gentry etl#190). Another problem with the measure is
that equal weights are assigned to each comporfemorking capital. Since the level of
liquidity attached with each components of workicapital may not be the same therefore
assigning equal weights to them may result in lbiasesuboptimal results.
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Despite the criticism, cash conversion cycle remdwy far the most popular measure for
assessing working capital management efficiencynm@sy authors have pointed out, this is
because the CCC measure, to a large extend dogsbtbéestimating the efficiency of WCM.

This study therefore has also used CCC along witleromeasures for assessing working

capital efficiency of Indian manufacturing firms.
Net Trade Cycle

Researchers like Shin and Soenen (1998) and Era@0L8) proposed an alternative measure

Net Trade Cycle.

365

Net Trade Cycle = (I t Receivables — Payables) X ————
et Trade Cycle = (Inventory + Receivables — Payables) Not Sales

NTC measures WCM efficiency by calculating net wiogk capital per unit of sales. It
measures the number of “days sales” the firm hessted in working capital and how much
more funds will be required in case of change lassa.g. if NTC of a firm say ABC is 40 and
the sales of the firm increases from 10 billion1® billion then ABC requires additional
(40/360)*(15-10) = 0.55 billion just for working p#al requirements. Similar to CCC, smaller

the value of NTC higher is working capital managetredficiency of the firm.

NTC improves on CCC by measuring all three comptsas percentage of sales. CCC’s
shortcoming of adding three different ratios witiree different denominators is therefore
solved in NTC and the calculation is no longer reathtically flawed. The results of NTC are
very similar to that of CCC i.e. if the firms ar@nked according to CCC and NTC the ranks
will be similar (Goel and Sharma, 2014). Anothevattage of NTC is that it is straight
forward and easy to calculate.

However, there are some shortcomings in the NTCsareatoo. Here again like CCC equal
weights are assigned to each component of workagtal e.g. it is assumed that Rs. 10
million worth of inventories is having same liquiias Rs. 10 million worth of payables and
thus can cancel each other. Each firm has diffelewel of liquidity attached with each
component of working capital and thus the compaer@nnot be simply added without
assigning some weights. Moreover, it may be easgdme firms to liquidate inventory while
for others it may easier to recover receivables #ngs assigning same weights is not
appropriate. Another shortcoming of NTC is thael&€CC it may also give negative values.

The negative results indicate that the efficiensyvery high but do not give any logical
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interpretation. However, after CCC, NTC is now bmotg a popular measure for measuring
WCM efficiency as it is easier to calculate angbasresearchers gives comparable results.

3.2.4.2 New DEA based Measure

Data envelopment analysis (DEA) is a linear programg technique developed by Charnes et
al. (1978) which evaluates the relative efficienty subject or decision making unit (DMU) in
a group. DEA is used to calculate efficiency of jeats also called decision making units
(DMUs) especially in cases where there are sevemlts and outputs and where it is not
possible to aggregate these multiple inputs (osjpuato one input (output). In DEA relative
efficiency is measured using the ratio of aggregeegghted outputs to aggregate weighted
inputs; however the weights are not allocated waade. Here the weights of individual inputs
and outputs are not fixed and are allowed to vahyough linear programming the weights are
assigned to the outputs and inputs such that edb & able to get the highest possible
efficiency score. The restriction is that no DMahchave ratio of weighted outputs to inputs
more than unity. The DEA score ranges between &ome and determine the benchmarks
with the best practicing units in a peer group. MWDis labelled efficient if it has efficiency of
1.0. The DEA measure is based on building an efiicirontier. This efficient frontier works as

a frontier that connects the most efficient DMUsd a@nvelops all other DMUs.

Charnes et al. (1978) developed the initial CCR @hadhich assumes a constant return to
scale. The BCC model given by Banker et al. (1984¢nds the CCR model for technologies
that exhibit variable returns to scale (VRS). This done by making the efficient frontier a
convex hull instead of a straight line. The VRS eidd widely applied in the literature as it is

based on a more practical aspect of market conditio

These two models can further be divided into twpety namely input oriented model and
output oriented model depending upon whether wdrgieg to minimise inputs or maximise

outputs. There is no consensus on the choice atsrgnd output in the literature.

As stated in chapter one, the basic DEA efficiemmdel is given by the following expression

Zr U1Y10 T U2Y20 T+ + UsYso
Zi Vi1X1o T VX0 + "+ UpXimo

max 8 (u,v) =

subject to

U1Y1j + o+ UsYsj
lelj + b + Umxm]

<1forj=1,..,n,
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U, v; =20foralliandr.

This form is also called the primal form. Hgrand x epresent outputs and inputs respectively.
u andv are weights assigned to outputs and inputs. Tér@®outputs anan inputs. The same
linear programming model can also be representés idual form (Cooper et al., 2007). The

following expressions give the dual form of basEACCR models (Cooper et al., 2011):

Input Oriented Model

min 6
Z < Ox;, i=12,..,m (D

N
Z > Vo r=12,..,5s; (2)
A =0 j #o (3)

Output Oriented Model
max @

S. tle])‘.] < Xio = 1,2, e, M,

Zyrjlj > OVro r=12,..,s;

A =0 j #o

Wherex;; is theith input for DMUj andy,.; is therth output for DMUj

Xio andy;, are input and output values, respectively, oMU under evaluation.
0 represents inverse of efficiency score

@ represents the efficiency score.

A represents the weights attached to different DMUs.

There are s outputs and m inputs for all N DMUs

By adding the condition
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n
j=1

Both input oriented and output oriented CCR modalsbe converted into the BCC model.

The number of constraints of the primal dependsiipe number of DMUs, while the number
of constraints of the dual depends upon the nuraberputs and outputs. The computational
efficiency of linear programming codes depends tgreater extent upon the number of
constraints rather than on the number of variablles typical DEA exercise, about 5 inputs
and 5 outputs are considered, while the numbenit$é bbeing compared is much larger (of the
order of hundreds or even thousands). Hence, thé fdumulation is computationally more

efficient than the primal. The dual form is thugdidy most software for calculating the DEA

based efficiency.

The computations in DEA are unit free and do naoune price information of inputs and

outputs or weights (Charnes et al., 1984). Thedaoswn the operational efficacy of DMUs and
hence DEA is appropriate to measure the WCM efiiyeestimates of Indian manufacturing
sector. The deterministic nature of DEA ignoresstze disparity of DMUs and this one is the
notable advantage of this study as Indian manufiacfisector comprises of a large variety of
firms each having different size and other charéasttes.

Data Envelopment Analysis (DEA) because of its maalyantages like non-parametric

approach, relative measurement and flexibility twase different weights of inputs and

outputs make it particularly suitable for measurafficiency (Marschall and Flessa, 2011). It

has been used in numerous studies to examine sgaypes of efficiencies, e.g. efficiency of

banks (Staub et al., 2010), university librarie®iiN2011), airports (Tsekeris, 2011), hospitals
(Medin et al., 2011), etc. However in case of wogkcapital management DEA has not been
applied and its efficiency is still measured uding traditional measures.

Present study uses the two-stage DEA model to smalge WCM efficiency of Indian
manufacturing sector firms. Here in the first sStMy€M efficiency is calculated and in the
second stage the effect of various exogenous Vasiain the calculated efficiency scores are
determined. By measuring WCM efficiency using DH#e tstudy intends to overcome the
problems of traditional measures like mathematyaaltorrect calculation, assignment of fixed
weights to constituents and ordinal scale of mesmant etc and hence aims to measure WCM

efficiency more effectively.
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Similar to NTC measure inventory, receivables aagaples are used as inputs and net sales
value is used as output variable in the DEA modeladdition since a firm’s operating
efficiency is not dependent on liquidation valuatsfassets but rather on cash flow generated
by those assets (Shin & Soenen, 1998) therefoteftas from operations was also selected as

an output variable.

Since, payables reduce the amount of firm’'s owrd$urequired to be tied up in working
capital, therefore higher level of sundry creditigrpreferable and thus payables are not normal
inputs. They are reverse inputs and thus lineastceamation given by Seiford and Zhu (2002)

is used to transform reverse inputs into normalisp

Knox Lovell and Pastor (1995) state that an outpignted BCC DEA model is translation
invariant with respect to inputs and vice versanc8iin our case one of the inputs (sundry
creditors) has been translated (modified) therefoutput oriented BCC DEA model is used to

preserve the invariance property.
Bootstrapping

Since DEA measures the relative efficiency whem sample size is generally small, it is
argued that firms that are not considered/omittedhe sample may lead to biased results
(Hawdon, 2003). Since the comparison is among fimthe sample, a number of authors have
argued that DEA efficiency scores will change fregample to sample and thus cannot be
trusted. To overcome this problem Simar and WilE899) propose a bootstrap method and
this has also been advocated by researchers likegtem (1998) and Hawdon (2003). The
bootstrap method “draws a random sample with rephent from the observed values in the
original sample, (and) it can be treated like a @andrawn from the underlying population
itself” (Ray, 2004). It then carries smootheningthieve final bias corrected efficiency scores.
The bootstrapping thus removes the bias by resampdrge number of times from the given
sample to create the effect of entire populatibmesampling and smoothening are carried out
quite a large number of times, the DEA efficiencgres of DMUs are found to be closer to the
values that would have been assigned to them ifstm@ple contained all firms in the
population. A number of researchers including Cunsnet al. (2003), Hawdon (2003) and
Staat (2006) have advocated and used bootstrappinglculate bias free efficiency scores.

This study thus also used bootstrapping to actogtenal and correct efficiency measure.
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3.3 Stage 2A — Determinants of WCM Efficiency

3.3.1 Introduction

This stage of study analyses the proposition ti@torking capital management efficiency of
Indian manufacturing firms are significantly affedtby firm-specific variables and macro-

economic variables.

Firms operate in global competitive environment &&ack various threats and opportunities.
They try to minimise their weaknesses and utiliegirtstrengths to compete and thrive in the
market. Therefore, both internal and external flactdfect a firm’s operations and change the
way a firm performs and the extent to which itlideato achieve its objectives. In other words,
both firm-specific, micro-economic variables andcneaeconomic conditions influence the
efficiency and productivity of an organisation. iEkncy of working capital management too
may get influenced by the dynamic forces of firne@fic and macro-economic conditions.
Thus, the efficiency of a firm’s WCM cannot be dpldetermined by the set of inputs-output
only and there might be significant influence ofigas other factors. There can be mainly two
categories of these influencing factors namely {f&pecific and macroeconomic. The
investigation of these influencing variables playsimportant role in assessment of efficiency
and investigating its change. Figure 3.1 showsrétetionship between WCM efficiency and

determining variables.
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Productivity
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Figure: 3.1: Relationship model between WCM efficiacy and explanatory variables

A number of studies including Mukherjee et al. (2p@nd Simar and Wilson (2007) suggest
the use of a two stage DEA process where the efiftdes obtained from first stage of DEA
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model are regressed on exogenous variables tondatethe impact of these variables on the
efficiency scores. Therefore this two-stage DEA almo be used to measure WCM efficiency
of Indian manufacturing firms and analyse its exmges determinants. However for higher

robustness of the results this study not only tkedfficiency scores obtained through the new
DEA based measure but has also employed the traditiwWCM efficiency measures CCC and

NTC for analysis.

The literature has used a number of variables &onéxe their influence on working capital. A
number of previous studies on determinants of wayltapital were examined and the key
variables used in these studies were analysedsilitkes considered included Delannay and
Weill (2005), Chiou et al. (2006), Moussawi et @006), Smith and Fletcher (2009), Garcia-
teruel and Martinez-solano (2010), Taleb et al.1@0 Palombini and Nakamura (2012),
Saarani and Shahadan (2012), Abbadi and AbbadBj28-id Naser et al. (2013). Based on the
importance given in literature some variables welortlisted for examination of their
influence on WCM efficiency. Most common firm-spgcifactors discussed in literature were
age, size, ratio of fixed to total assets, deldraales growth, return on assets and ratio df cas
to total assets. The macroeconomic factors thae weund to be important were Gross

Domestic Product (GDP) growth rate, interest rates inflation rate.

The efficiency scores obtained in the first staggeased in the second stage to analyse the
exogenous factors affecting efficiency. For theoselcstage of the two-stage DEA, some of the
studies have used ordinary least square regre§Sib8) and others use Tobit regression but
there is still no settlement on which method igdretHowever, Hoff (2007) states “OLS may
actually in many cases replace Tobit as a sufficeeeond stage DEA model” and thus this

study used OLS in analysis.

3.3.2 Variable Specification

The first step was to identify the factors that mighfluence working capital level of firms.
Following the previous literature the following iasles were shortlisted for investigation of

their influence on working capital management &ficy.

Firm-Specific Variables

(i) Age:
Age of firm is measured as:
Age of firm = Year under study — Year of incorporation
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Age can be one of the important influencing factors WCM efficiency. Many authors
including Garcia-teruel and Martinez-solano (20a0)f Guy and Mazra (2012) have found
significant relationship between age of firm and é#fficiency of working capital management.
On the other hand other like Chiou, et al. (200&) &aarani and Shahadan (2012) have not
found any significant relationship between the twge may have two opposite effects on
efficiency of working capital management. Firstugger firms maybe more aggressive in
managing short term assets in comparison to ofhdsfisince they generally have shortage of
funds and may thus try to a) minimise their investimin working capital and b) increase the
current liabilities. Therefore young firms may mgeavorking capital more efficiently leading
to inverse relationship between WCM efficiency agg. On the other hand, age may provide
experience to old firms enabling them to handle wueking capital more effectively and
efficiently which may be not be there in young fnHence it's also possible that age may

have a positive relationship with the WCM efficignc
(i) Size:

Size of firm is measured as:

Size = In(Total assets)

Size of firm is one the most examined determindnwarking capital management efficiency
in literature. A large number of authors have asedlythe impact of firm’s size on WCM.
While many studies including Delannay & Weill (200%Zariyawati et al. (2009) and
Palombini & Nakamura (2012) found a significanteeffof size, on the other hand authors like
Chiou et. al. (2006) and Nazir & Afza (2009) didt imd any association of size with WCM
efficiency. A well-established firm generally hadaage size. Such a firm may use its size to
influence it's a) suppliers to give large and larrgdit and b) buyers to pay up quickly and
reduce the receivables. Both of these would leaihtoeased WCM efficiency. There is
however a possibility of opposite effect too. Agarfirm may have sufficient financial stability
and thus may like to keep large inventory at hankieep up with the future demands and may
also not mind extending large credit to customermaintain its market leadership. Thus it's
also possible that WCM efficiency of firm may dexse with increase in size of firm.

(i) Fixed assets ratio:

Fixed assets ratio is measured as:

Fixed assets to total assets ratio = Net fixed assets /Total assets
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Fixed asset ratio represents the amount of invegtmade by firm in plant, machinery and
equipment. A number of authors have shown thaktieesome effect of this investment on the
management style of working capital and on theididy level maintained by the firm. Authors
like Moussawi et al., (2006), Uesugi & Yamashird@8), Vaidya (2011), Gill & Mathur
(2011), Mongrut et al. (2014) found effect of fixadset ratio on management of working
capital. Higher proportion of fixed assets in taabets implies that the firm’s product portfolio
requires large investments. It is expected that fisn makes more investments in fixed assets,
it may experience shortage of funds available fmestment in working capital. Such firms
may thus try to manage their working capital mdfeciently (by reducing current assets and
increasing current liabilities) to reduce the regdiinvestment. Thus ratio fixed asset to total

asset may have positive effect on WCM efficiency.
(iv) Debt ratio:

Debt ratio is measured as:

Debtratio = Total Borrowings /Total Assets

The amount of debt held by a firm affects its ngkfile and thus might affect its decisions on
liquidity levels to be maintained. A large numbémeevious studies including Chiou, Cheng,
& Wu (2006), Appuhami (2008), Nazir & Afza (200Qariyawati, et al. (2009), Gill (2011)
and Valipour, et al. (2012) have found significeglationship between debt levels and working
capital management. With the increase in the |lefetlebt, a firm faces increased risk of
bankruptcy (Adams et al., 2003). Such firms mayttryavoid any further financial risk and
may thus become more risk averse to avoid finamiisatess. It is expected that such firms may
keep large amount of current assets to increasdighielity and may keep small amount of
current liabilities to reduce the possibility offdelt. It is therefore expected that debt ratio may
have negative relationship with WCM efficiency.

(v) Sales Growth:

Sales growth is measured as:

Sales growth = (Salesin current year — Sales in past year) /Sales in past year

Firms with high sales growth tend to be more aggvesin managing working capital which
may have significant effect on WCM efficiency. Nuimes previous studies like Kim, Mauer,
& Sherman (1998), et al. (2006), Zariyawati, et24109), Gill (2011) and Valipour et al. (2012)
have found that there is effect of sales growtlth@nworking capital management efficiency.

However, while some of these studies found a p@sitlation others found the relationship to
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be negative; on the other hand others like Appul@008) and Nazir & Afza (2009) have not
found any evidence of sales growth influencing WQHigh sales growth may make a firm
anticipate higher sales in future. This may push fims to make maximum use of their
available resources to scale up the operations fiues may increase the level of payables by
pushing the suppliers to give more credit. Moreoseppliers too feel more confident in
lending to firms with higher sales growth. Howet@s may also lead to increase in inventory
due to higher purchase of raw materials in antt@peof higher future sales. In addition higher
sales growth leads to decrease in levels of finigh®ods inventory due to higher sales. It is

therefore expected that sales growth may havefgignt impact on WCM efficiency.
(vi) Return on Assets (ROA):

Return on assets is measured as:

Return on Assets = Profit after tax /Total assets

Return on assets is an efficiency measure whichsuanea the firms’ efficiency in generating
returns from its assets. It is therefore possihée this efficiency measure may have significant
effect on the efficiency of working capital managem Authors like Chiou, et al. (2006),
Nazir & Afza (2009), Mohamad and Saad (2010) andipdar et al. (2012) have found
significant relationship between ROA and WCM measuHowever Appuhami (2008) found
that there is no significant relationship betwebe two. Higher return on assets indicates
higher efficiency in overall assets utilisation amehce may also indicate higher efficiency in
utilisation of short term assets (when the compariss among firms belonging to same
industry). Moreover higher ROA in a firm builds apnfidence of its suppliers and they may
agree to give higher and linger credit to firms.idt therefore expected that a positive

relationship may exist between ROA and WCM efficygn
(vii) Cash and Bank Balance to Total Assets:

Cash holding is measured as:

Cash holding = Cash and marketable securities/Total Assets

Cash holding of a firm indicates its liquidity peeénce. The liquidity preference in turn affects
the working capital level maintained and may afféicé efficiency of working capital

management. Authors like Love et al. (2007), Uesargll Yamashiro (2008) and Gill and
Mathur (2011) have significant relationship betwdbe cash holdings level and working
capital management. On the other hand Garcia-temelMartinez-solano (2010) state that

there is no relationship between the efficiencyofking capital and cash holdings. Cash and
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banks balances are the most liquid assets andtaneadives to other current assets (inventory,
receivables etc.). Firms which keep large amouhtsish may have to reduce the investment in
other current assets like inventory and receivabites thus expected that proportion of cash

and bank balance may have a positive effect oeffimency of working capital management.
Macroeconomic Variables
(i) Gross Domestic Product (GDP) growth:

GDP growth rate measures the change in level afigo@ activity and serves as a proxy for
economic conditions. High GDP growth rate indicatesease in economic growth (Bartleet
and Gounder, 2010) which may lead to increased oifgpdo produce goods. Since
improvement or deterioration of economy can effeqtidity and it management therefore,
higher GDP growth may have significant effect om thorking capital management and its

efficiency.
(i) Interest Rate:

Interest rates are indicators of the borrowingsaevalent in the market. Higher interest rates
in the market may force the firms to switch froombdinance to other sources of finance like
sundry creditors for short term credit. An increasdevel of sundry creditors will improve
WCM efficiency; therefore higher interest rates ni@gd to increase in efficiency of WCM.
The interest rates may thus have a significanttioglship with the efficiency of working
capital. This study uses average interest ratesenfral government (Indian) securities as
indicators of prevailing interest rates.

(iii) Inflation Rate:

Inflation rate reflect the rate of increase in prievels of goods and services. An increase or
decrease in inflation might change the amount ofifuavailable to a firm for investing in
working capital which may in turn change the batano€ current assets vs. current liabilities. It
Is therefore expected that inflation may have digamt effect on the efficiency of working

capital.
(iv) Financial Crisis:

The financial crisis of 2009-10 broke many firmslamost others suffered financial crunch and
slowdown in demand. It is expected that such dragtange in economic conditions would

have affected the management style and efficieh@ynos. Since working capital management
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efficiency depends upon the liquidity managememraeqach of the firm, it is expected that the
WCM efficiency would have been significantly affedtin the period of financial crisis.

Table 3.2 shows the list of variables selectedafalysis of their influence on WCM efficiency

along with their brief description.

Table 3.2 Variables examined for influence on WCM féiciency

Variables Description
Age Age of firm from the date of incorporation
Size Size of firm in term of natural log of totaisats
. - Fixed asset ratig Ratio of net fixed assets td tstsets
Firm-Specific i :
_ Debt Ratio Ratio of total debt to total assets
Variables :
Sales Growth Growth in sales
ROA Ratio of net profit to total assets
Cash holding Ratio of cash holding to total assets
GDP Yearly GDP growth rate of India
Macroeconomic | Interest Rate Interest rates of government seesriti
Variables Inflation Whole sale price index

Financial Crisis | Dummy equals 1 for all observations during 200708,
2008-09 and 2009-10.

3.3.3 Tools and Techniques

To analyse the determinants of WCM efficiency, gtisdy adopts graphical analysis and panel
data regression model.

Panel data is pooling of observations on a crossese of individuals, countries, firms,
household over several periods (Baltagi, 2008)ePdata in general is termed as longitudinal
data which illustrate the observations of a numiifecross-sections such as individuals and
respondents in time-series. Therefore, panel datades set of data on several units at two or
more points in time. Panel data set incorporatesdimensions of data set i.e. cross-sectional
and time-series and hence enhances the determipstrer of sample as it receives multiple
observations on each unit in the sample. It demchierarchical structure or more complex
clusters of multilevel data (Hsiao, 2006; Luke, 200

Panel data accounts for random error and unobsdrettogeneity of observations which is
difficult to measure precisely. Socio-economic ¢ast cultural factors and other dimensions

which vary over time but not across the cross-easti(GDP, inflation and qualitative
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regulatory practices) are difficult to measure @mely. Panel data provides multi-level
structures suitable for hierarchical modelling ahdrefore has several advantages over the
single cross-sectional or time-series data (Hs2883). Considering its multiple advantages,

panel data analysis is widely being used in théataad economic studies.

If all the cross section units have same numbdinad-series observations then such a panel is
called a balanced panel. On the other hand if tla@ee unequal numbers of time-series
observations then such panel is termed as unbalgeareel. This study collected data such that
all firms have same number of years of observat@ams thus adopts balanced panel data
analysis. Using panel data regression allows wshdrol for unobserved variables which vary

with time but may not vary across entities.

Regression model establishes relationship betweperdlent and independent variables. A

simple Panel regression model can be expressedi@ass:
Yie = a+ BXi +uy,

i=12,..,N

Herei represents individual entity artdrepresents time period. Therefdfg represents the
dependent variable of entity att™ time. X;,is the independent observation ifrcross-section

in t" time period.N is the total number of entities afidis the number of time periods under
consideration. is a vector of coefficient which is to be estimateg denotes an error
component of the model. It can be expressed aswageer two-way form depending on
whether or not it considers time specific individluavariant component in addition to
unobservable cross-sectional specific time invangiect. u;; = u; + v;; is a one-way form of
the disturbancegy;refers to the unobservable cross-sectional spdatfie invariant effect and
v;; refers to the remainder disturbances (Baltagi, 200Be two-way form of error component
is considered an additional time specific individuevariant component and can be expressed

asu;; = u; + v + vir wherey,refers to individual invariant component.

Based on the role of error term in the model, paa¢h regression model can be classified into
two types namely fixed effect model and randomatfifeodel. Fixed effect model is used when
we are only interested in examining the impact aftdrs that vary with time and may be
invariant across cross section. “The fixed effectdel assumes that the slope coefficients of

the regressor do not vary across cross-sectionsjat@ti, 1982). On the other hand random
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effect model is used when we have some indicatiah the difference in entities across cross
section has some effect on the dependent variadddee unlike fixed effect, the model also

takes into consideration time invariant variables.

It is difficult to make a choice between both bése panel regression models. Results from
both of the models significantly differ in casefefv observations (Hsiao, 2003). The choice
between these two is based upon the assumptionmaikes about the likely correlation
between the cross-section specific error compogeand the X's regressors. If it is assumed
that the eand the X's are uncorrelated then random effeatssitable model however in case
of an assumption that the &d the X‘s are correlated then fixed effect mayvje better

estimations.
HO:E(uitlxit) =0

This study is mainly interested in measuring thfeatfof variables which vary with time, i.e.
there is little interest in time invariant factoldoreover, a test was developed by Hausman
(1978) to test whether fixed effect model is besi@ited or not. The underlying null hypothesis
is that the fixed effects and random effects edesiado not differ significantly. If null
hypothesis gets rejected, it suggests that theorareffect model is not suitable and fixed effect

model should be applied.

Considering its above mentioned benefits this stualyapplied panel data regression model to
examine the influence of various firm-specific am@croeconomic variables on the WCM
efficiency and MPI. The study also applied Hausrtest to choose between fixed effect and

random effect model.

In order to make sure that the data is suitablecéorying out panel data regression model,
there is need to test for stationarity, since itaigequirement for regression analysis. A
stationary series has the property that its meanance and autocorrelation are all constant
over time. If the series is not stationary thehas to be transformed by suitable technique to
make it stationary. Existence of unit root in aadaet leads to non-stationarity series. As a
general rule non-stationary data cannot be pretlict®delled or forecasted accurately. If such

data is used in the model, the results obtainedhintig spurious.

Since the data set in this study is panel in natueeefore there is need to conduct panel unit
root tests to check for stationarity in the datia $his study therefore adopts the unit root tests
advocated by Levin, Lin and Chu (LLC) (2002). ThieQ_test may be interpreted as pooled
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Augmented Dickey- Fuller (ADF), with differing ldgngths across the units of the panel and
applicable to both small and large panels.

This stage uses E-views statistical tool to appiydé? data regression model and requisite
tests. The specifications of Panel data regressiodels have been detailed in chapter 4 of this
study along with the empirical results.

3.4 Stage 2B: Measuring WCM Efficiency Change usinlylalmquist Productivity Index
(MPI)

3.4.1 Introduction

In this stage Malmquist Productivity index and dgingponents pure efficiency, scale efficiency
and technology change (as given by Fare et al 4)1&® used to examine the change in WCM
efficiency of Indian manufacturing firms over thedy period. In addition, change in a number
of firm specific and macroeconomic determinants examined for their influence on WCM

efficiency change.

Malmquist (1953) initially conceptualised the Malonst productivity index and the idea was
later further developed by Caves et al. (1982)eFRémd Grosskopf (1992) and Fare et al.
(1994). Productivity is defined as the ratio betwégo efficiencies, as calculated by the DEA,
for the same production unit in two different timeriods (Odeck, 2000). MPI makes use of the
efficiency scores calculated using DEA to analyse thange in efficiency. It is used to
measure the change (progress or regress) in eifici@f DMUs along with change in

technology over time.

3.4.2 Variable Specification

Productivity index can be decomposed into its twairmcomponents, technical efficiency
change which reveals the convergence or divergeicBMUs from the best practicing
frontier; and the technological change which depichprovement or deterioration in all
DMUs. Fare et al. (1994) (FGNZ) decomposed the Maiist productivity index into three
parts, representing (i) change in pure efficier®efg)( (ii) change in scale efficiency (SE) and
(iif) change in technology (TC). PE and SE togetheasure change in the technical efficiency
of firm. TC is the change in efficiency due to cbaror improvement in technology due to

which there may be change in efficiency of all &rm

PE measures the change in technical efficiencyMtJD.e. improvement in efficiency due to

improvement in the process. On the other hand SEsumes change in efficiency due to
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improvement in scale of operations. The dependantbles were MPI, PE and SE of the
current year (as detailed in section 3.4.3). Thaabées (inputs and outputs) used to calculate

MPI1 and its components were same as that useddulating DEA based WCM efficiency.

The variables that have been used to examine theeirce on WCM efficiency are almost
same as those used in stage 2A. However sincestdge examines the influence of various
variables on ‘efficiency change’ instead of effiroiy therefore change in values of the
determining variables are used as independentblesiaThat is, the difference between value
of variables in previous year and this year arel @eindependent variables. The independent
variables were age change (AGEC), size change (Sk&@nge in fixed assets to total assets
ratio (NFAC), debt change (DEBC), change in salesvth (SLGC), change in cash and bank
balance to total assets (CASC) and change in returassets (ROAC). Since change in age of
firm will always be one year therefore this vareBAGEC) was eliminated from the analysis.
In addition, macro-economic factors change in GD&wh rate (GDPC), change in interest
rate (INTC) and change in inflation rate (INFC) wetso tested for possible influence on MPI

and its components pure efficiency (PE) and sdéilgency (SE).

3.4.3 Tools & Techniques

Here MPI and its components pure efficiency, seffieiency and technology change are used
to analyse the WCM efficiency change over time. fitaghematical representation of MPI is as

follows.
We define:

C;; = Efficiency at time i relative to technology at tijmassuming CRS
V;; = Efficiency at time i relative to technology at tijassuming VRS;

The Malmquist productivity index (MPI) is defineg b

C C 1/2
MPI = (ﬁ X ﬁ)
Cll ClZ

Here 1 and 2 are first and second period of stadgeactively.

If the MPI value is greater than 1 then it implikat the efficiency has improved with time, if it
is less than 1 it means deterioration in the efficy of firms and a value of 1 implies no
change in efficiency. If technical efficiency chasgare greater than the technological change,
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it implies that the productivity progress is dueimnarease in efficiency of firms known as
“catching—up” effect. On the other hand higher teatbgical change “innovation” is due to the

technological innovation in the firms (Cummins ket 2999).
The efficiency change or productivity can be decosaal as follows:
MPI = (Technical Efficiency Change) x (Technolodi€dange).

Here technical efficiency change is further decosagointo pure efficiency change and scale
efficiency change.

Technical Efficiency Change = (Pure Technical Edincy Change) x (Scale Efficiency
Change)

Malmquist productivity index can be broken intoethrparts, representing (i) change in pure
efficiency (PE) (ii) change in scale efficiency (S&nhd (iii)) change in technology (TC) and

each part can be calculated as follows:

V
PE = 22
Vig

— CZZ/VZZ
Cll/Vll

SE

1/2

Cy1 Cﬁl)
_x_

o= (
CZZ ClZ

MPI along with its components PE, SE and TC hawnhesed by many researchers to study
the change in efficiency in various areas. Howewespite of its effectiveness in analysing the

efficiency change none of the studies have empldjetito examine WCM efficiency change.

This study used Efficiency Measurement Software $EMby Holger Scheel) to calculate
efficiency without bootstrapping as it also prowdelist of benchmark DMUs (discussed later)
an output. However, since EMS software does noe hlag facility for bootstrapping therefore
the study used the FEAR package by Paul W. Wil§dihspn, 2008) to calculate bootstrapped
DEA efficiency. FEAR is also used to calculate Mainst productivity index and its
components pure efficiency change, scale efficieabginge and technology change. The
software is able to directly calculate MPI and tlmne doesn’t have to first calculate DEA

based efficiency and then go on to calculate MPI.

This stage uses MPI along with its components BEai®l TC to analyse the change in WCM
efficiency. Initially MPI, PE, SE and TC values aralculated for all firms and for all years.
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Subsequently average industry wise values are lesdcland analysed. The cumulative WCM
efficiency change is also examined to check thareabtf change in WCM efficiency over the

years.

Thereafter various firm specific and macroeconovaigables were tested for their influence of
WCM efficiency change. Graphical examination alomigh panel data regression model as
detailed in Stage 2A is again used for this analyldowever, unlike in stage 2A, pooled data

from all industries is used for the study.

Hence in this stage WCM efficiency change or WCbtlpctivity is analysed using MPI and its
components and then the influence of change inowuarifirm-specific and macroeconomic

variables on this efficiency change is examinedgigraphical and statistical analysis.

3.5 Stage 3: Impact of WCM Efficiency on Firm Perfeomance

3.5.1 Introduction

This stage investigates the empirical associatietwéen WCM efficiency and performance
indicators of Indian manufacturing firms. In thisage the study examines whether the
efficiency of working capital management impacts tverall performance of the firm. As a
firm improves its efficiency in managing liquid ass, it is expected that this improvement in
working capital management performance would ganhdiated into improved financial
performance. Few authors like Mathuva (2009) dtaé decisions which focus on maximising
profitability reduce the chance of appropriate ity and decisions that focus too much on
liquidity tend to reduce a firm’s profitability. Abors like Zariyawati et al. (2009) state that it
is not easy for firms to efficiently manage theaydo day liquidity and at the same time run
business operations smoothly and profitably. Thes way working capital is managed can
have a significant impact upon both the liquiditydaprofitability of the company (Shin and
Soenen, 1998).

Some of the researches like Padachi (2006), G#ll.ef2010) and Sharma and Kumar (2011)
have found that there exists a positive relatignsgl@tween cash conversion cycle and firms’
profitability. That is as firms improve their worlg capital efficiency their profitability tends to
go down. On the other hand studies like Charitoal.g2010), Lazaridis and Tryfonidis (2006),
Vural et al. (2012), Mohamad and Saad (2010) anaddderi and Muhammad (2012) have
found that there is significant negative relatiapdbetween cash conversion cycle and firm’s

performance. That is as the efficiency of workingpital in firm improves the financial
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performance of firm also improves. However, stilher studies like Danuletiu (2010) and
Chandrabai and Rao (2011) have found non-significalationship between WCM efficiency

and performance of firm. Thus there is no agreeroerihe relationship between the two.

In almost all of the previous studies, cash conwarsycle has been used as the main measure
for estimating working capital management efficenGiven the limitations of CCC, using it
as the only measure for WCM efficiency may not giesults that are reliable. This study thus
adopts three measures of working capital manageeféntency: traditional measures cash
conversion cycle and net trade cycle and the new B&sed WCM efficiency calculated in the
previous section. The WCM efficiency calculated aiséd in previous sections were used for
further analysis in this section. The results oi®diare thus expected to be more reliable and

applicable to manufacturing sector in general.

Moreover, almost all the previous studies have ysefitability or return on assets as the main
measure of firm’s performance. A firm’s performarsigould not only consider accounting
performance that is evident from its annual regmut should also consider the market
performance of the firm’s stock (Soana, 2011). T$tisdy thus also employs a number of
performance measures which includes both accouatidgmarket performance ratios. Firm’s
performance is estimated and the study developstesid statistical models for linkages

between firm’s performance and WCM efficiency.

3.5.2 Variable Specification

The following measures are utilised to gauge firpeformance:
Return on Equity (ROE):

ROE is measured as:

B Net Profit
"~ Book Value of Equity

ROE

ROE measures the performance by measuring thensegignerated from investments made by
equity investors. ROE was used as performance atalidoy Danuletiu (2010) for assessing
impact of WCM efficiency on performance. ROE isoadsh efficiency measure which measures
the efficiency of firm in earning profits from eachit of investment made by shareholders in
the form of equity. It is expected that increaseefficiency of working capital management
may lead to higher efficiency in utilisation of séholders fund and therefore there may be

some relationship between the two.
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Return on Sales (ROS):
ROS is measured as:

_ Net Profit

ROS = Net Sales

Also referred as profit margin, ROS is one of thestncommonly used measure to measure
performance of firm. It is an accounting based grenbnce measure and is one of the
profitability measures. A few authors like Kaur &ishigh (2013) have used ROS for assessing
impact of WCM. ROS gives an indication of how wilé firm is able to control its cost and
earn higher profit on each unit of sales. Thusr#tti® gives information about the performance
and management quality of a firm. It is expecteat #nfirm which has higher control over its

costs will manage it working capital much diffedgnh comparison to its competition.
Tobin’s Q (TQ)
Tobin’s Q is measured as (Chung and Pruitt, 1994):

_ (Market value of (Equity + Preferred Stock + Debt))
B Total Assets

TQ

Tobin’s Q has been used by many studies includingdhad and Saad (2010) and Vural et al.
(2012) for measuring firm’s performance while examg impact of WCM. Tobin’s Q is a
measure of the market performance and long terrformpeance (Srivastava and Laplume,
2014) of firm. If the ratio’s value is less thanitlsuggests that market is undervaluing the firm
and this may be due to bad perception about the fn the other hand, a value greater than 1
suggests that the firm is overvalued. Thus ovéhallratio is an indication of the valuation of
firm. It is expected that change in WCM efficienoyay change the investors’ perception

towards growth aspects and future performancef dind may thus impact its Tobin’s Q.
Price to Earnings Ratio (PE)

PE is measured as:

PE = Price per share
~ Earnings per share

PE gives an indication of the amount that the itorssare willing to pay per dollar of firm’s

earnings. PE is also considered an indicator af'§irmarket performance as firms which are

expected to perform well in future are valued highye investors and thus enjoy higher PEs. If
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the PE of a firm goes up it may indicate improvearket performance and market perception.
It is expected that change in liquidity managemantt WCM efficiency may affect the

investor’s perception and thus have effect on Ria.ra

Market Value Added (MVA)

MVA is measured as:
MVA = (Market value of equity + debt) — (Book value of equity + debt)

MVA is widely used as a proxy variable for stockure and wealth creation. MVA is closely
related to economic profit and defined as the diffiee between a firm’s market value and
capital invested. A positive value of MVA indicatiést firm has created market value whereas
a negative value denotes destruction in the masklele of the firm. MVA is widely used as a
proxy variable for stock return and wealth creatiostudies like Finegan, (1989), Kramer and
Pushner (1997), Elali, (2006) and Cheng et al. T2@hd can be a good measure to test for
association with new DEA based WCM efficiency measit is expected that an improvement
or deterioration in the WCM efficiency would havarse impact on the market performance of
firm. An improvement in WCM efficiency may be se& a positive sign by the investors and
therefore the market value may improve. However es@uthors like Bafos-Caballero et al.
(2013) have also suggested that there exists amalpievel of working capital investment at
which the performance of firm is at its highestefigfore it is hypothesized that there would be

a significant relationship between WCM efficieneyddirm’ performance.

CCC, NTC and the new DEA based measure are usettasures of WCM efficiency. Table

3.3 lists the firm performance measures used irstingy.

Table 3.3 Description of measures of firm’s perforrance

Variables Description

ROE Measures returns with respect to equity investm
ROS Measures accounting profit with respect tossale
TQ Measures market value of firm

PE Measures market value with respect to earnings
MVA Measures creation/destruction of value
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3.5.3 Tools and Techniques

The objective of this stage was to investigate hethere is significant influence of change in
efficiency on the performance of the firm i.e. wieatthere is any link between working capital

management efficiency and financial performanciriof.

Here the data for WCM efficiency was availablehe form of values of CCC, NTC and DEA

based measure. This data was available from theopiestage for all firms and for all years.

Similar to stage 2, panel data having both cros8@®l and time series data is available here.
As stated in the previous section that this studg mterested in analysing the effect of time
varying factors and want to control for time inwant factors, panel data regression is the most
suitable. Thus this study applies panel data regresmodel using the working capital
management efficiency measures as independentbiegiaand the firm’'s performance
measures as dependent variables. Each model ha@neasures of firm’s performance as
dependent variable and one of the WCM efficiencyasoees. A set of firm specific variables
were also used in the model as control variablesuskhan test was applied to check the
suitability of fixed effect model over random effedoreover, as in stage two, tests for
stationarity (Levin, Lin and Chu, 2002) was alsarie@l out to check whether or not the data is

suitable for applying panel data regression model.

Here also the data was collected from the annuantial statement of firms using CMIE
Prowess database for the duration 2004-2013 aniittie were divided into 11 industries.

This section also uses E-views statistical toolapply Panel data regression model and
necessary tests. The specifications of Panel datgession models have been detailed in
chapter 5 of this study along with the empiricaduts.

3.6 Dynamics of Corporate Cash Management

3.6.1 Introduction

Two major theories have been used by researchergptain the cash holding by firms: trade-

off theory and pecking order theory.

The trade-off theory states that there are coddsbamefits of holding cash. Firms adjust their
cash holdings such that they are able to maximiee Henefits and minimize the costs.
According to Levasseur (1979) the main benefito@ased with holding cash is the safety as

the firms are not forced to raise external fundendver there is a need to finance the growth
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opportunities. This was termed by Keynes as trdissacost motive. Moreover, if liquid funds
are available then the firm does not have to ligtadts assets to finance its operations and
investment activities. This is termed as the prgocaary motive. On the other hand, the major
cost associated with holding cash is lower retdiroi the fund that could have been invested
more profitably elsewhere. Another cost is thaagéncy cost which arises if the managers are
not maximizing shareholders wealth and are juseesing the assets under their control.

The pecking order theory states that the cash mplidivel is just the result of investment and
financing decisions. It states that it is expensoefirms to raise capital through the issue of
new equity due to information asymmetry and theeetbe firms follow the following order to
raise funds: internal funds, debt and finally eguy®addour, 2006). When there are surplus
funds, the firm may accumulate cash and pay ba&k tlebt when due. In conditions of crisis,
it first decreases cash and then if needed raisbs @@pler et al., 1999). Thus internal
resources cause change in cash holdings andntligerent whether these internal funds are

used to accumulate cash or to repay debt.

The Cash holding pattern has recently caught thterast of researchers and lately many
authors have investigated the behaviour of firnashcholdings. Studies conducted in various
countries have come up with a number of determsarftcash accruals and have found
evidence in support of both trade-off and peckindeo theories. Almost all the past studies
have concentrated on firms in developed econoniigsen though results from some studies
suggest that the cash holding pattern and its tefieenarket performance varies from country
to country, but still very few studies has beendiated to analyse the cash accruals in a
developing economy like India. To fill this gap tine literature this study analysed the cash

holdings and its dynamics in the context of Indmanufacturing sector firms.

3.6.2 Methodological Framework

This study analyses the cash holding levels ofamdirms and then investigated for evidences
of mean reversal in cash accruals i.e. examinesxistence of a target/optimal of cash. It then
models and calculates the optimal level of casllihgk and studies the pattern of deviances
from this level. Lastly, it analyses the impactofding excess cash on the market performance
of the firm's stock. The data was again collectasihgg CMIE Prowess database and the
duration of the study was 2004-2013. Due to unatdity of data of some variable the sample

size was reduced to 924 firms.
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A number of studies have shown that firms holdgaificant portion of their assets as cash and
bank balance. For example Dittmar and Mahrt-Sn#007) found that US firms kept 13% of
their total assets as cash and marketable sesurKialcheva and Lins (2007) found that
internationally firms kept 16% of their assets asls and Ferreira and Vilela (2004) calculated
this ratio to be 15% for EMU countries. This stuahalysed the cash holdings level in Indian
firms and how these differed from firms of develdp®untries.

One of the major objectives of the study was tockhwhether the cash holdings of firms
follow trade-off theory. A number of authors havsoafound evidences that firms follow a
target level for cash accruals and continuouslytdrgdjust their accruals towards this level. It
has been found that firms’ responses to changeash holdings are dynamic in nature and
they try to readjust their cash accruals towartlg@et level. This was an important outcome as
it proved that there is a target optimal level a$lt accruals which the firms try to achieve by
adjusting their holdings. There is however no ssithly in Indian context and hence there is
need to investigate whether such behaviour of tadgeash holding is exhibited by Indian

firms.

This study investigates this problem by first asaly the tendency of accruals to return to any
target level, i.e. whether there is any proof omeeversion. Any evidence of mean reversion
would suggest that firms do follow a target optirgadel of cash holding. Using both graphical

analysis and regression analysis the study inwagstigthe existence of any relation of current

cash holdings levels with previous cash holdingsle

After it was established that firms are followinggageted level of cash holdings the study then
used previous studies’ variables to estimate a hfodeptimal level of cash holdings. Taking
clues from past studies like Opler et al. (199%d®ur (2006), Venkiteshwaran (2011) and
others, the study employed the following variablesdetermine the optimal cash holding
levels: cash flow, borrowings, net working capitalceivables, demand shock measured by the
proxy variable ‘lagged median change in salesg sieasured by the natural log of total assets
and growth opportunities measured using price toiegs ratio (PE). Both pooled data model
and panel fixed effect panel data regression nwdet employed. Cash deflated by total assets
was used as dependent variable, while the abovéianed variables were used as independent
variables. The results not only would provide vatimodel for estimating optimal level of cash
holdings, but would also help in confirming the atednship of various firm specific
characteristics on the cash holdings of firm, Itudoalso help in analysing which of the two

theories (pecking order or trade-off) better expathe cash holdings in Indian manufacturing
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sector. This study goes on to further analyse, bHmvfirms move towards the optimal cash
level and how much time was required by a firm emegral to eliminate the gap between actual

and optimal cash holding.

Some of the past studies have also concentratedeoimplications of cash holdings by firms
and found that there is a significant relationdbepween change in cash holdings and change in
performance. It is clear from the previous studied there is an association between a firm’s
cash holdings and its performance. This study fbezeexplores the relationship between the
cash levels and the market performance of the ftamel data regression model was employed
to estimate the association. For this analysis, dtuely employed market to book value
(MVtoBV) as dependent variable and used cash hgld@ash/Assets) and square of cash
holdings (Cash/Assefsis independent variables. In addition, a few @bntariables were

employed for controlling the effect of other firmpegific characteristics.

After estimating effect of cash holding on markelue of firm, the study investigates the

perception of market/investor towards excess camdtirigs (cash in excess of optimal cash
level) i.e. whether there is any proof of excessketareturn on firm’s stock due to excess cash
held. To analyse this, the study employs panel dagaession model. It uses excess return
measured as the difference between return fromk sbbdirm and return from benchmark

market index as dependent variable. The independmmbles used were change in excess
cash (in comparison to last year) and change wmaacash. In addition, yearly change in assets
(size), change in cash flow, change in sales aadg#in debt (borrowings) were employed as

control variables.

This section analyses the dynamics and patternogbotate cash holdings and examines
various aspects of firm’s cash holdings rangingrrdeterminants to implications. It uses E-
views statistical tool to apply Panel data regressimodel and necessary tests. The
specifications of Panel data regression models Haaen detailed in chapter 6 of this study

along with the empirical results.
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CHAPTER 4

ANALYSIS OF WCM EFFICIENCY AND
ITS DETERMINANTS

Preview

This chapter analyses the WCM efficiency of Indi@anufacturing firms, its treng
and its determinants. The chapter is divided iht@é sections. Section A introducks
the proposed new DEA based measure for assessirlg &fiCiency and discussqgs
its advantages over the traditional measures. Tde@stion also calculates anp
analyses the efficiency scores calculated using ribes technique. Section B
examines the trend in WCM efficiency with the haflgraditional and the DEA

)

based measure. Finally Section C investigatesrifieence of various firm-specifi
and macroeconomic factors on WCM efficiency wite thd of graphical and
statistical analysis. Here again both traditionahch the DEA based efficiendy

measures are used for the analysis.
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CHAPTER 4
ANALYSIS OF WCM EFFICIENCY AND ITS
DETERMINANTS

4.1 Introduction

The objective of this chapter is to effectively @@ and analyse the efficiency of working
capital management in Indian manufacturing firmisisTstudy consideres both traditional and
new DEA based measures for measuring the efficieiayorking capital management. The
new methodology for calculating the new DEA base®@M efficiency measure is first
explained along with its benefits over traditiona¢asures. Thereafter the study analysed the
efficiency scores obtained using the new measuendranalysis of WCM efficiency over the
past ten years is carried out with the help of limdlditional and new measure using graphical
and statistical analysis. In order to examine these of changes in the WCM levels across
years the study examined the influence of variouns-$pecific and macroeconomic factors on

WCM efficiency using both graphical and statistiaahlysis.

The Chapter is divided into three sections. Seciareals with measures of WCM efficiency
and explains in detail the proposed DEA based nteags benefits and analyses the efficiency
scores obtained using the new measure. SectioralB déth trend analysis of WCM efficiency
and examines its variation over the years. Sectbrexamines the firm specific and

macroeconomic factors that influence WCM efficienfyirms.

4.2 Section A- WCM Efficiency Measurement and Analgis
This study uses both traditional WCM measures (GGG NTC) and the new proposed DEA
based WCM efficiency measure to analyse the workiagital management in Indian

manufacturing sector.

4.2.1 Traditional Measures of WCM Efficiency:

Cash Conversion Cycle:

CCC is the most popular measure among researchérsmdustry for assessing the efficiency
of working capital management. CCC measures thatidar between the time investment is

made in purchasing inventory and the time whes @onverted back to cash. In other words, it
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measures the time for which the cash of the firtre up in short term assets.

Cash Conversion Cycle = Inventory Days + Receivable Days — Payable Days

where

Inventory Days = (Inventory/(Annual Cost of Sales)) X 365
Receivable Days = ((Accounts Receivable)/(Annual Sales)) x 365
Payable Days = ((Accounts Payable)/(Annual Purchases)) x 365

Net Trade Cycle:

NTC is another measure which has gained importancepopularity in the recent research.
NTC measures WCM efficiency by calculating net wiogk capital per unit of sales. It

measures the number of “days sales” the firm hassted in working capital.

Net Trade Cycle = (Inventory + Receivables — Payables) X 365/(Net Sales)

4.2.2 New DEA Based WCM Efficiency Measure:

In DEA relative efficiency is measured using théiaaof aggregate weighted outputs to
aggregate weighted inputs. The weights are notdddciin advance but are calculated
dynamically with the help of linear programming Bubat each DMU is able to get the highest

possible efficiency score.

Similar to any efficiency measure DEA too requieeset of inputs and outputs. In case of
WCM, a firm which requires lesser funds to be tgdin net current assets to achieve the same
level of operations/sales, or, which achieves higbaes with the same amount of funds
blocked in working capital, can be termed as mdfeient. Thus for WCM efficiency,
components of net current assets may act as imatscale of operations may act as output.
This is similar to the NTC measure where value eff current assets is used as percentage of
sales to measure WCM efficiency. Thus in a way,gteposed DEA based WCM efficiency
measure extends the NTC measure, but unlike NT@lawvs input and output variables of
each firm to have different weights.

Inputs: Inventory (raw materials, work in progress andistied goods) and receivables
constitute major portion of the investment in warkicapital and are the most important
components of current assets. This study therekmiected both inventory value and

receivables as inputs.
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Sundry creditors are sources of short term finaamog this financing reduces the amount of
firm’s own funds that are required to be tied upvorking capital. That is, presence of sundry
creditors significantly reduces the value of natrent assets. Hence sundry creditors value is
used as the third input variable. However, therea imodification required before sundry
creditor can be used as an input. Since, sunddjtore reduce the amount of firm’s own funds
required to be tied up in working capital, therefdnigher level of sundry creditors is
preferable. Thus, sundry creditor is different frother inputs and is a reverse input (Lewis
and Sexton, 2004) or an undesirable input (Zhu &KZ@007). In case of such inputs a higher
value is desirable and leads to higher efficiefitys is opposite to normal inputs where higher
levels lead to lower efficiency.

Most DEA software accept only normal inputs anddfae there is need to modify/transform
sundry creditor values before it can be used. 8kitmd Zhu (2002) have given a linear
transformation approach for DEA models to transfoeverse inputs. Here reverse inpptre
transformed to normal inputusingx, = —x; + v = 0 , where v is a translation vector that
makesx, > 0. This study implemented this transformation btfifinding the largest value
among sundry creditor in a particular industry (gaythen multiplying sundry creditor values
of all firms by -1 and then adding+ 1 to the resultant value. In this way the modifieddny

creditor will now be higher for less efficient firemd vice versa.

Table 4.1 shows partial data from Plastic and Pelyimmdustry for the year 2004-05 to
demonstrate the above described method. It care®e that the maximum value of sundry
creditor among the sample is 571.9. 1 is adddtiisovalue to make it 572.9 and all sundry

creditor values are subtracted from this numbeetahe modified sundry creditor value.

Table 4.1: Input and outputs of Plastic and Polymeindustry 2004-05 (partial data)*

DMU Inventory Receivables| Sundry Modified CFO Sales
1 20 40.3 31.4 541.5 26.9 150.2
2 32.2 69.4 20.3 552.6 2.5 125.9
3 95.5 247.2 45.2 527.7 -42.5 943.3
4 6.5 22.6 5.7 567.2 3.6 91.2
S 27.3 86.4 16.5 556.4 -26 184.3
6 489.9 560.2 571.9 1 39.6 2340.2
7 625.6 2221 478.5 94.4 67.7 6385.1
8 74.8 60.3 132.6 440.3 178.4 731.6
9 48.5 72.3 22.6 550.3 13.8 406.5

10 56.7 63.9 30.5 542.4 16.1 2255
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Output: It is known that investment in working capitahmade essentially to have uninterrupted
operations/sales. A higher level of sales for séemel of working capital investment means

higher WCM efficiency. Thus, like NTC, net salesuaais selected as an output variable.

In addition, literature suggests that a firm’s @tierg efficiency is not dependent on liquidation
value of its assets but rather on cash flow geadrhy those assets (Shin and Soenen, 1998).
One of the important aims of working capital invesht is to generate cash flow. A firm
having higher cash flow from operations for sameelleof investment in working capital is
more efficient. This study therefore selected désk from operations (CFO) as second output

variable.

NTC on which the DEA based measure is based, udgsales as output. The addition of the
variable ‘cash flow from operating activities’ as autput in the proposed measure is based on
judgement (and not on results from previous stydikerefore for ensuring robustness, this
study calculates two different DEA based WCM eéiwy scores. The first efficiency score
uses only net sales as output variable and thendeases both net sales and cash flow from

operating activities as output variables.

Lovell and Pastor (1995) state that an output te@BCC DEA model is translation invariant
with respect to inputs and vice versa. Since inaase one of the inputs (sundry creditors) has
been translated (into modified sundry creditor€réfore it is essential to use output oriented

BCC DEA model to preserve the invariance property.

Since DEA measures relative efficiency and the sarsige is generally small, it is argued that
firms that are omitted from the sample may leadbiased results (Hawdon, 2003). To
overcome this problem Simar and Wilson (1998) psepa bootstrap method and this has also
been advocated by researchers like Lothgren (1&9@Hawdon (2003). The bootstrap method
“draws a random sample with replacement from thgepked values in the original sample,
(and) it can be treated like a sample drawn froenuhderlying population itself” (Ray, 2004).

It then carries smoothening to achieve final biagected efficiency scores. The bootstrapping
thus removes the bias by resampling large numbemefs from the given sample to create the
effect of entire population. This study uses bafgping with 2000 iterations as suggested by

Simar and Wilson (2007) to achieve a bias freeiefficy measure.

It is important to mention that working capital & vary with industry. Each industry has
different requirement and different establishednmoifor working capital investment. Since
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DEA is a measure which measures a firm’'s efficienehative to other firms in the group
therefore it becomes essential that we calculatéMé@iciency separately for each industry in
order to avoid any industry bias. It is also efiaéno calculate efficiency for each year

separately to neutralise the effect of exogenoci®is.

To summarise, for a particular year WCM efficierafyany firm relative to a sample of firms
belonging to the same industry is calculated bylyapg bootstrapped output oriented BCC
DEA model using inventory, receivables, modifiechdty creditors as inputs and net sales as
output. Thus two DEA based WCM efficiency were calculatéd\ [Efficiency 1 (DEA Eff 1)
(output variable: net sales) and DEA EfficiencyDEA Eff 2) (output variable: net sales and
cash flow from operations).

Efficiency Measurement Software (EMS) (by Holgeh&al) is used to calculate efficiency
without bootstrapping as it is also able to provedist of benchmark DMUs (discussed later)
in output. However, since EMS software does noehée facility for bootstrapping therefore
FEAR package by Paul W. Wilson (Wilson, 2008) i®dido calculate bootstrapped DEA

efficiency.

4.2.3 Benefits of the New DEA based WCM efficiendyleasure

Measuring WCM efficiency using DEA provides a numbé benefits. These advantages and
how they help in making DEA based WCM efficiencybatter measure over traditional

measures are explained below.

a) No mathematical fallacy

As mentioned before, there is a mathematical flawthe concept of CCC measure
(Bhattacharya, 2004). The concept assumes thahtornedays, payable days and receivable
days can be added, i.e. days in all three are tsalv@nd comparable. This assumption is
incorrect, all the three have different denominatand simple addition may not give correct
results. Moreover, CCC can sometimes take negea#iees, i.e. negative working capital days,
which is an absurd result and has no real intempogt (Bhattacharya, 2004).

The new DEA based measure solves these issuestem@dficiency is calculated using ratio
of weighted outputs to weighted inputs through dingprogramming and thus ensures
mathematical correctness (Ramanathan, 2003). Thloohds not dependent on units of
inputs/outputs. Cooper el al. (2006) proved thaateher be the units of measurement of inputs
and outputs the efficiency measure will remain sgprevided these units are same for all

firms).
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b) Higher measurement scale of efficiency measure

There are mainly four types of measurement scaagely nominal, ordinal, interval and ratio.
Since CCC is calculated by adding three ratios wiiffierent denominators therefore the
measure is not a ratio scale and at best is arvattecale measure. This makes the measure
unsuitable for division and multiplication operaiso For example a CCC value 10 is better
than CCC value 20, but it cannot be quantified ttat much better. It cannot be said that 10
days of CCC makes the firm twice as efficient &gm with 20 days CCC. The DEA based
measure removes this problem as it directly caleal®CM efficiency of the firm using ratio
of weighted outputs and inputs. The measure is thuatio scale and hence suitable for
performing all major mathematical operations. Hé@an be directly inferred that a firm with
efficiency measure 0.62 is twice as efficient disra with measure 0.31. This property may be

extremely useful to managers for benchmarking analy

c) Variable Weights

Another problem with earlier measures like CCC & is that they give fixed and equal
weights to each input and output. This implies tiyatinventory days are as liquid as 'y’
receivable days. This is not true as for differiambs different level of liquidity is associated
with each component of working capital. For somméi it may be easier to liquidate inventory
while for others it's may be easier to recover restgles and thus assigning equal weightage to

all components is a restricting condition.

The DEA based measure is flexible as it allows daohto have different weights for each of
its inputs and outputs (such that it maximisesfitme’s efficiency score) making the measure
more realistic. For example, if the firm is effiotein receivable management it will assign
higher weight to receivables in order to maximiserall efficiency. Table 4.2 presents an
example of the result from DEA WCM efficiency outpar a DMU (CPCL). It shows different
weights assigned to different inputs. These weiglds enable a firm to know that which of the
inputs is being managed more/less efficiently. SIDEA tries to maximise weighted output to
weighted inputs, therefore the input which is asstyhigher weight is the one being managed
more efficiently. For example in the case of CR@teivable management is most efficient

and creditor management is least.

Table 4.2: DEA output showing weights assigned taputs (DMU from Plastic and
Polymer Industry 2004-05)

DMU Efficiency | Inventory | Receivabl | Modified Sundry Creditor
CPCL 0.6409 0.4205 0.4554 0.1241
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d) Benchmarking Analysis

Unlike traditional measures benchmarking analysipassible with the help of DEA based
WCM efficiency measure. Two types of benchmarkingpimation are obtained from the
output of DEA based efficiency (using EMS software)

(i) For a DMU say X with efficiency less than 1]ist of benchmark DMUs along with the
weights is obtained as output. These benchmark Ditgsfficient firms (efficiency score of
1) and the DMU X can become efficient if it reducks inputs to a value given by
multiplication of weights of benchmark firms andsxoriginal input. Table 4.3 shows part
output (from EMS software) and shows efficiency @edchmark of two firms. Here DPL is an
inefficient firm and has DMU number 50 and 61 asdbenarks. If DPL reduces it's input to
0.67 times of its original input then this firm Widecome efficient and will lie on the efficient
frontier determined by DMUs 50 and 61.

(i) For a DMU say Y with efficiency equal to 1 {efent DMU), the output shows the number
of DMUs for which DMU Y acts as benchmark. In Ta#l8, FIL is an efficient firm and has 4

firms in the sample for which this firm acts as tiemark.

Therefore in addition to providing efficiency, tBEA measure also provides the information
about how much to improve to reach benchmark wlsalot available in measures like CCC
and NTC.

Table 4.3: DEA output showing benchmarking informaton (DMUs from Plastic and
Polymer industry 2004-05

DMU Efficiency Benchmarks
DPL 0.3157 50 (0.67) 61 (0.33)
FIL 1 4

e) Flexibility and modifiability
The DEA based WCM efficiency measure is flexiblel aman be modified according to the
requirements.
(1) Restrictions on weights: This study used unret®td weights in the measurement of
WCM efficiency where the weights of inputs and au$pcan take all values between 0 and 1.
However, DEA allows us to put restrictions on weggbf inputs and outputs to restrict the
weights to a minimum or maximum value. Conditiomé e put on weights of inputs and
outputs like e.g. Weights of receivabte2.5 x Weights of sundry creditors etc. This flebip
permits measurement of efficiency in all types ofnditions especially when it is desirable to
give more weight to one input/output in comparismother input/output.
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(i) Change in return to scale: This study usedialde return to scale model for
measurement, but other models like constant, naredsing and non-increasing return to scale

can also be used according to the requirement.

4.2.4 Analysis of WCM Efficiency Scores

In the next part of analysis, DEA based WCM efficig scores were analysed to examine their
pattern. For each firm and for each year WCM edficly was calculated relative to other firms

in the same industry. Due to huge space requirenti@iststudy does not present here WCM

efficiency of each firm. However, for all indussi@nd for each year from 2004 to 2013 max
and min efficiencies are presented in Table 4.4ragdn and median efficiencies are shown in
Table 4.5. In each table part (a) gives resulCfBA EFF 1 and part (b) gives results for DEA

Eff 2.

Table 4.4: Minimum and maximum values of DEA WCM eficiency

(a) DEA Efficiency 1

Industry Efficiency 2004 12005 | 2006/ 2007 2008 200901D 2011 2012 2013
Food and AgroMin 0.02% 0.025 0.04€ 0.01€ 0.022 0.02€ 0.025 0.02% 0.03C 0.024
Products Max 0.7370.684 0.8590.662 0.708 0.707 0.713 0.707 0.703 0.943
Textiles Min 0.03€ 0.04C 0.04= 0.05z 0.04Z 0.02% 0.025 0.03€ 0.015 0.039

Max 0.7880.860 0.8450.8150.8510.7350.7400.812 0.807 0.807
Drugs and Min 0.02Z 0.05€ 0.05€ 0.13€ 0.091 0.154 0.08€ 0.167 0.094 0.015

Pharma Max 0.8230.754 0.917 0.866 0.788 0.825 0.857 0.90& 0.860 0.887
Plastics and Min 0.05% 0.054 0.125 0.062 0.07z 0.045 0.01C 0.037 0.051 0.127
Polymers Max 0.7730.767 0.8450.7330.7520.867 0.707 0.825 0.834 0.868
Other Min 0.10C 0.075 0.077 0.067 0.03€ 0.055 0.08C 0.082 0.114 0.140

Chemicals Max 0.7950.842 0.798 0.899 0.900 0.887 0.892 0.795 0.827 0.84¢&

Consumer Min 0.055 0.07C0 0.01€& 0.061 0.04€ 0.06z 0.04€ 0.05€ 0.007 0.013

Goods Max 0.8160.7870.6750.768 0.786 0.711 0.750 0.8690.771 0.786
Construction Min 0.05C 0.080 0.065 0.07Z 0.055 0.04£ 0.061 0.077 0.04€ 0.024
and Infra Max 0.7190.8000.7300.7850.7210.7050.7730.827 0.7900.731
Metal Min 0.06C 0.093 0.125 0.127 0.10% 0.061 0.064 0.10C 0.10€ 0.089
products Max 0.7860.7790.8600.8330.8990.804 0.7390.794 0.884 0.757

Machinery Min 0.037 0.06€ 0.09€ 0.07€ 0.09z 0.101 0.072 0.09€ 0.05€ 0.04z
Max 0.8740.8280.887 0.9030.8720.787 0.856 0.870 0.852 0.920

Transport Min 0.01% 0.011 0.025 0.03% 0.03€ 0.014 0.007 0.015 0.00€ 0.03%
Equipment Max 0.6730.7020.736 0.71§ 0.766 0.686 0.8190.789 0.823 0.797
Misc Min 0.071 0.03€ 0.14C 0.054 0.135 0.125 0.055 0.024 0.004 0.000

Manufacturing Max 0.781.0.7510.8310.769 0.853 0.821 0.788 0.831 0.749 0.697

Average Min
Average Max

0.04& 0.056 0.074 0.070 0.067 0.065 0.04§ 0.065 0.049 0.050
0.77¢0.778 0.817 0.795 0.80€ 0.77€ 0.785 0.82(C 0.80€ 0.822
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(b) DEA Efficiency 2

Industry Efficiency [2004 | 2005 | 2006| 2007 2008 200901 |2011| 2012 2013
Food and Agro/Min 0.024/0.032/0.056/0.0190.025/0.032/0.025 0.033/0.0290.034
Products Max 0.8270.7950.8440.768/1.0000.8350.868/0.811/0.8220.756
Textiles Min 0.037/0.044/0.049 0.063/0.042/0.025/0.023 0.048/0.015/0.060
Max 0.7450.794/0.8590.837/0.8430.809 0.733/0.896/0.846/0.859

Drugsand  |Min 0.022/0.061/0.076/0.137/0.108/0.153 0.153 0.181/0.0950.042
Pharma Max 0.8230.811/0.814/0.8430.827/0.876/0.810/0.8850.851/0.839
Plastics and | Min 0.071/0.054/0.121 0.063/0.073/0.040 0.009 0.038/0.055/0.126
Polymers Max 0.7930.731/0.841,0.772/0.748/0.8150.720/0.794/0.844/0.845
Other Min 0.0990.076/0.077,0.0650.037/0.053 0.098 0.126/0.1490.139
Chemicals — y1ay 0.8730.810/0.821/0.89310.863/0.8690.900/0.857/0.889/0.883
Consumer  Min 0.1080.071/0.0710.104/0.084/0.064 0.054 0.059/0.0530.012
Goods Max 0.8890.839/0.785/0.793/0.761/0.719 0.745/0.752/0.759/0.742
Construction | Min 0.052/0.106/0.066/0.0720.057/0.047/0.062 0.1100.054/0.058
and Infra Max 0.7790.816/0.8180.798/0.798/0.698 0.825/0.781/0.758/0.743
Metal products Min 0.0600.0930.122 0.128/0.105/0.061 0.066 0.097/0.107/0.086
Max 0.8400.818/0.859/0.7800.868/0.8350.751/0.809/0.839/0.810

Machinery  Min 0.0480.0690.106/0.0790.096/0.101/0.074 0.094/0.058 0.046
Max 0.8440.826/0.855/0.815/0.825/0.737/0.7490.833/0.854/0.837

Transport Min 0.021/0.052/0.0450.0380.057/0.016/0.009 0.018/0.0130.036
Equipment oy 0.7100.642/0.7110.723/0.7800.609 0.707/0.697/0.7430.816
Misc Min 0.1390.084/0.136/0.0580.157/0.141/0.054 0.024/0.021/0.011
Manufacturing 0.8680.827/0.827/0.793/0.844/0.822,0.773/0.823/0.801/0.792
Average Min 0.062/0.067/0.084/0.075/0.076/0.0670.057,0.075/0.059/0.059
Average Max 0.817/0.792/0.821/0.801/0.832/0.784/0.780 0.813/0.819/0.811

From Table 4.4 its can be seen that in all indestrithere is a vast difference between
maximum and minimum efficiencies. The maximum valaee in the range of 0.70 — 0.80 and
indicates that in all industries some firms do apemt higher level of efficiency. The minimum
values are in the range of 0.05-0.06 and in sordasimies it is as low as 0.02. This indicates
that in all industries, there are firms which ardremely inefficient in managing working
capital. The minimum values of WCM efficiency il imdustries are approximately 7-8% of
the maximum values which clearly indicates that mest inefficient firms are not even in

competition in comparison to efficient ones. Theer@ average min and max values have
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shown slight changes over the years, which indith#t the range of WCM efficiency of

industries has not undergone any prominent change.

Table 4.5: Mean and median values of DEA WCM effi@ncy
(a) DEA Efficiency 1

Industry Efficiency, 2004 2005 200€ 2007 200§ 2009 2010 2011 2012 2013
Food and Agro Mean 0.2810.2700.2960.2650.2580.2490.2580.2590.2510.239
Products Median | 0.2340.2100.2280.2240.2080.1900.2030.1970.1890.159
Textiles Mean 0.3400.3550.3560.3200.3290.2850.2930.4050.3670.393

Median | 0.3080.3240.3100.2720.287/0.2620.2600.3870.3520.377
Drugs and Mean 0.4290.3860.4630.4500.4300.4800.4600.5130.4830.438

Pharma Median | 0.40%0.3530.441/0.4230.4130.4700.4290.4940.4610.411
Plastics and | Mean 0.3560.3430.4670.3210.3130.4010.2990.4410.4360.405
Polymers Median | 0.3230.3140.4590.3000.267/0.3820.244/0.4060.4130.368
Other Mean 0.4700.4290.4230.5240.4730.4830.4840.4170.4500.473

Chemicals Median | 0.4570.4150.3920.5100.4400.4640.461/0.3890.4120.472
Consumer Mean |0.3410.3460.2820.3160.3000.2840.3050.3960.3650.333

Goods Median | 0.3040.3170.2600.2860.2630.2440.2830.3670.3060.275
Construction Mean 0.3280.3790.3250.3450.3090.3230.3380.3940.3780.327
and Infra Median | 0.30%0.3300.274/0.2680.2520.2530.2820.3830.3600.292

Metal products Mean 0.4200.3970.4740.3710.3760.3840.2720.3380.4120.337

Median | 0.3920.3640.4630.3310.3500.3730.2500.3040.391/0.303
Machinery Mean 0.4600.3800.4680.4330.4390.3480.3770.4210.3880.386

Median | 0.42%0.3370.4470.4090.397/0.3070.3550.4000.3540.354
Transport Mean 0.1910.1850.1950.2430.2500.1980.2170.2020.2470.239
Equipment Median | 0.1480.1370.151/0.2000.1940.1540.1700.1540.1800.191
Misc Mean 0.3990.2990.5000.3720.4590.3870.3780.4250.3140.223
Manufacturing |Median | 0.3870.2910.4920.3540.4280.3420.3270.3890.2820.188

Mean of Means 0.3650.3430.3860.3600.3580.3470.3350.3830.3720.345
Median of Medians |0.3230.3240.3920.3000.287/0.3070.2820.3870.3540.303
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(b) DEA Efficiency 2
Industry Efficiency | 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Food and Agr(Mean 0.3300.3310.3390.3400.326,0.3160.3290.3020.2780.271
Products Median |0.279/0.2730.2620.296/0.2650.247/0.2630.2320.1990.175
Mean  0.3750.4200.4080.357/0.3440.3390.3150.4210.3950.433
Median 0.344/0.389(0.361/0.304/0.296/0.308/0.2700.3990.3710.403
Drugs and Mean  0.4550.4200.4740.4700.4780.5290.4980.5350.5250.484
Pharma |Median |0.4440.3780.4460.4390.4750.5180.476/0.517,0.5000.439
Plastics and Mean  0.4390.3840.4840.357/0.346/0.4450.3930.4520.4600.427
Polymers |Median |0.4010.3490.4780.313/0.2990.414 0.337/0.4150.4200.389
Other Mean  0.4960.4570.4560.5360.4950.5380.5090.4600.5050.517
Chemicals |Median |0.4850.4480.4380.531/0.456/0.544 0.4930.4210.467/0.498
Consumer |Mean  0.4100.406/0.3160.3700.3260.3180.3320.4190.394.0.340
Goé’lgita”d Median |0.3790.3590.2810.3400.2800.2720.302/0.396 0.3740.287
Construction Mean  0.3900.4240.3940.376/0.3590.3440.3710.4450.4140.395
and Infra |Median 0.3420.397/0.3620.332/0.291/0.275/0.301/0.4430.407,0.349
Mean  0.4520.4300.5130.3880.3870.414/0.2930.3500.4250.379
Median |0.4410.4230.4950.3460.3620.3900.254/0.3030.4150.340
Mean  0.4720.4450.4850.4700.4480.3730.3980.4500.4290.421
Median 0.4530.441/0.486/0.4500.4200.331/0.3810.4120.4080.395
Transport Mean  (0.2220.2200.2230.3020.2910.2410.2360.2310.2580.284
Equipment |Median 0.177/0.1550.1600.254/0.2160.1800.1750.1730.1980.217
Misc  Mean  0.5190.4080.5330.4290.5060.476/0.4400.4570.4370.342
ManufacturingMedian  |0.506/0.383/0.527/0.397/0.499 0.454/0.3780.4520.4080.286

Textiles

Metal products

Machinery

Mean of Means |0.415/0.3950.4200.4000.391/0.394/0.374/0.411/0.411/0.390
Median of Medians |0.4010.383/0.4180.3400.299 0.3310.3020.4100.408 0.349

From Table 4.5 it can be seen that the mean anthmedlues of WCM efficiencies are around
0.40 and indicate that the average WCM efficierscgriound 40%, which is somewhat on the
lower side. Since use of bootstrapping createsietifeentire population, therefore the results
suggest that Indian manufacturing firms are onlYo48ercent efficient. The table also shows
that in almost all industries individually and alseerall, the mean values are greater than the
median values. This indicates that the efficiencgraes are somewhat skewed to the right
which in turn means that there are more firms wilamh having WCM efficiency on the lower

side and the majority of the firms have WCM effrazg less than 0.40 (approx.). This also
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points out that a large number of firms are mamgadineir working capital inefficiently. The
mean and median values of overall sector and iddaliindustries show some variations over
the years, indicating that there have been few gésmimn the WCM efficiency of firms during

the last decade.

In addition, it is observed from mean and mediditiehcy values that some industries do have
consistently lower WCM efficiency in comparisondthers. Thus greater efforts by regulators
may be required for improvement of WCM efficiendyfioms in such industries. Moreover it
is also observed that in addition to changes iitieficy levels in individual industries, overall
means and median of the overall sector has alserskariation over the years and thus there
is need to further explore the same. This studg tiraphically and statistically analysed this in

subsequent sections.

4.3 Section B- Trend in WCM Efficiency

As mentioned in previous section there is neednalyse the variation in working capital
management efficiency in firm/industries over thestpyears. To achieve this objective this
section uses both traditional and new DEA basedsareao analyse the trend in the efficiency
over the ten year period (2004-2013). The trermhaysed using graphical analysis by plotting
the WCM efficiency against time. Since each indusias its own set of accepted norms and
requirements therefore each industry graph wasgaateparately. This section is divided into
three subsections which analyse the trend in eBd¥GM efficiency measure (CCC, NTC and
DEA based measure) separately.

4.3.1 CCC

Figure 4.1 (a) and (b) show the plots of mean armdliam cash conversion cycle of each
industry over the period 2004-2013. It shows that CCC in most industries have undergone
slight change over the years. In most industrieth Imean and medial CCC have somewhat
decreased over a period of 10 years. Part (a) aghgshows that except a few all industries
have shown a decrease in the average level of @asversion cycle. Though the decrease
doesn’'t seem to be much in part (b) of the graphifbane industry is considered at a time it
can be seen that infra, textiles, transport, famter chemicals and miscellaneous industries
each one has shown a decrease in the median léw&sb conversion cycle while other
industries have remained at almost same levehrtle inferred that there has been a slight
improvement in the overall WCM efficiency levelfaims across industries.
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Figure 4.1: Trends in cash conversion cycle

Since the graphical analysis revealed that there shght movement in the CCC values over
the study period further statistical analysis wagied out to test whether the changes were
substantial. One way ANOVA with repeated measusegénerally used to examine the
difference between groups when there are two oertttan two levels of the same factor and
when same entities are measured in different tiere@. This technique is most suitable for

this case as WCM efficiencies of the same 1244<fiame measured for each year during 2004
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to 2013. SPSS (by IBM) software is used to runrdpeated measures ANOVA model with
pooled data of all industries.

One of the most important assumptions of ANOVA sghericity Field (1998) defines
sphericity as “the equality of variances of thefatdénces between treatment levels”. This
assumption generally gets violated in repeated ureagechnique and has to be checked and
corrected. For this Mauchly's Test of Sphericitgasried out as shown in Table 4.6, where the
null hypothesis is that the sphericity assumptismot violated. The results show that the
significance value is lower than 0.05 (95%) indiegtthat the sphericity assumption has been

violated and therefore there is a need for comwacti

Table 4.6: CCC: Test of sphericity

Mauchly's Test of Sphericity

Mauchly's W | Approx. Chi- | df | Sig. Epsilon
Square Greenhousg Huynh- Lower-
e-Geisser | Feldt bound
Year | 0.094 2824.163 44/ 0.000 0.622 0.625 0.111

The result of one way ANOVA with repeated measiseshown in Table 4.7. Here two major
types of results are presented. The row with tbdericity assumed’ gives the ANOVA result
without any correction for sphericity. Since itkisown from the Mauchly’s test that there is a
violation of the sphericity assumption therefore @A significance values in the row titled
‘Greenhouse-Geisser’ need to be taken. ‘GreenhGeseser’ corrects the ANOVA result for
violation of sphericity assumption. The significanc@lue here is lower than 0.05 which shows
that within-subject effect is significant, i.e. teas significant variation in levels of CCC in the
years 2004-2013. This confirms the earlier graphaaalysis conclusion that the WCM

efficiency levels do vary significantly over theays.

Table 4.7: CCC: Within-subject effect

Tests of Within-Subjects Effects
Source Type Il Sum of df Mean F Sig. Partial Eta
Squares Square Squared
Year Sphericity | 445020.013 9 49446.66| 8.757 0.000 0.007
Assumed
Greenhous 445020.013 5.600 79470.23 8.787 0.0p0 0.007
e-Geisser
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4.3.2 NTC

A similar analysis was carried out for the meaduife€. Figure 4.2 (a) and (b) show the plots
of mean and median net trade cycle of each indostey the period 2004-2013.
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(b) Median Net Trade Cycle

Figure 4.2: Trends in net trade cycle

Figure 4.2 indicates that although NTC values heh@wvn variations over the years, but most

industries have almost same NTC levels in 2013 lwkiiey had 10 years back. Some of the
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industries have shown drop in the NTC values inrthedle years but have not been able to
keep the NTC low, which has climbed back to thgioal level in the last 1-2 years. The mean
NTC plot shows that mostly the industries have lsgpbe level though there have been ups and
downs over the years. The median NTC plots inditiaé there has been some drop in the

NTC levels and thus there has been some improveimém efficiency levels.

Again to confirm the graphical results, one wayepd measures ANOVA was applied.
Mauchly’s test for sphericity was applied to chélk& sphericity condition as shown in Table
4.8. Table 4.8 shows that p value (sig.) is less .05 indicating that sphericity condition is
violated. Therefore in the ANOVA results the resuihder Greenhouse-Geisser row has to be
checked. Table 4.9 shows the results of ANOVA (imiubject effect). The significance value
here is lower than 0.05 which shows that withinjeab effect is significant, i.e. there is
significant variation in levels of NTC in the yea204-2013. This confirms that the NTC

measure has undergone significant change overQlyedr period.

Table 4.8: NTC: Test of sphericity

Mauchly's Test of Sphericity?

Within Mauchly's |  Approx. df Sig. Epsilof

Subjects w Chi-Square Greenhous| Huynh- | Lower-
Effect e-Geisser | Feldt bound
factorl 0.000 14031.386 44  0.0Q0 0.227 0.227 0.111

Table 4.9: NTC: Within-subject effect

Tests of Within-Subjects Effects
Source Type lll df Mean F Sig. Partial Eta
Sum of Square Squared
Squares
Year Sphericity | 1217275.06 9 135252.785 4.388  0.000 0.004
Assumed
Greenhous | 1217275.06| 2.042  596108.733 4.388 0.012 0.004
e-Geisser

In both CCC and NTC (as shown in Figure 4.1 andiféigt.2) the graph of median values has
been plotted along with mean values since the naelres of CCC and NTC are more liable to
be affected by extreme values. Thus the mediarhgrage somewhat more trustworthy. In both
the figures the difference in working capital masmagnt efficiency levels of different
industries is clearly depicted. The industries sashdrug and machinery have the highest
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values of both CCC and NTC indicating that theyendnger cycles and that the funds are
blocked in these industries for longer durationsilarly industries like transport equipment

and food have lowest levels of CCC and NTC whichdates that these industries require WC
investments for a shorter duration and thus théedyme is shorter. The study found that there
Is quite a large difference in the levels of bofiNand CCC among industries and thus taking
average or median of pooled data may not make anses The industries which have higher
levels of NTC and CCC have values in the range26 130 while those having lower levels

have in the range of 60-70. The industries morkess maintain their efficiency values in the

range and there are almost no sharp movemensgseVident from the graphs that the industries
which have lowest levels of NTC and CCC remairhatlowest levels all throughout the years

and those with high levels remain at the top.

4.3.3 DEA Efficiency

In the next step the study analysed the trend iA DBEsed WCM efficiency measure. The
study plotted the graphs of mean and median WCNMtieffcy measured using DEA. As
mentioned earlier two types of efficiencies werdcdated; first with only sales as output
variable (DEA Eff 1) and second with both sales aagh flow from operations as output
variables (DEA EFF 2).

Figure 4.3 (a) and (b) shows the plot of mean whfeboth DEA based efficiency measures.
Since the DEA based measures are relative andbsoiwde, therefore there are no extreme

values and thus there no need to have separagegflntedian values.

Figure 4.3 indicates that the WCM efficiency of abhall industries have improved over the
past ten years. Except a few industries like famhsumer goods and miscellaneous which
have shown a slight decline all other industriesehshown some improvement. Here since
efficiencies of all industries are ranged betweean@ 1 therefore unlike CCC and NTC the
plots of DEA efficiency plots intermingle and crasach other suggesting that there is as such
no defined range of efficiency for individual indysand that the efficiencies vary over a large
range. Overall the plots indicate that though thHeaee been ups and downs but the average

efficiency in most industries has improved overpleod of study.

113



0_6- .................................................................

Misc
Transport
Machinery
Metal

Infra Material

¢ B ¢4

Consumer Gd
Other Chem
Plastic

Mean Dea Eff 1

Drug

Textiles
Food

% |
,d’-
¢ ¥ o

Misc
Transport
Machinery
Metal

Infra Material

EERER,

Consumer Gd
Other Chem
Plastic

Mean DEA Eff 2

Drug
Textiles
Food

%o .
\-"o,o |
\-"077 |
7>
%
¢ ¥t

(b) Mean DEA Efficiency 2
Figure 4.3: Trends in DEA based WCM efficiency
The DEA based efficiency scores of all industriess @omparable since they all fall within a
defined range (0-1). Moreover due to bootstrappéagh efficiency score represents efficiency
relative to population. This allows for calculatiai overall mean and median values of
efficiency scores. Mean and median efficiency ssavk all firms in the sample were thus

calculated and plotted against time to examineotlezall trend in the efficiency. Figure 4.4 (a)
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and (b) shows the mean and median plot of DEA b&g€d/ efficiency scores (DEA EFF 1
and DEA Eff 2).
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Figure 4.4: Trends in DEA based WCM efficiency (Poled Data)
From the figure it can be observed that there leas lbarge variation in the WCM efficiency of
firms over the period of study. The mean plot shdéavger variations, but the median plot

shows less extreme movements. However, both phoisate that the overall efficiency is in
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the range of 0.30 — 0.40. There seems to be andigGM efficiency during the period 2008-
2010. This dip might be the result of global fin@hcrisis due to which the firms might have
experienced lower sales and also there might haea karge stock of unsold inventory stuck
with the firms. During this period there was finearunch and there was also shortage of
credit available from suppliers (account payablé)s could also have resulted in lower levels
of working capital management efficiency. After tbesis was over in 2011, the efficiency
levels in 2011 came back to their 2007 levels. $lght decrease in efficiency in 2012 and
2013 may be attributed to slowing down of Indiaoreamy which must have again created a

problem similar to that of the financial crisis dedd to decreased efficiency.

A point to remember here is that in case of CCCMME higher values indicate lower levels
of WCM efficiency and in case of DEA Efficiency Iigr values indicate higher levels of
efficiency. Therefore a dip in graph of CCC and NiBCdesirable whereas in case of DEA
efficiency graph a spike is desirable.

Similar to the case of CCC and NTC, in order tofconour visual analysis from the graphs,
one way ANOVA with repeated measures was appliezthézk whether there exists significant
difference in efficiency scores across the peribd®years. Table 4.10 shows the results of
Mauchly’s test for sphericity and Table 4.11 shdles results from one way repeated measure
ANOVA.

Table 4.10: DEA Efficiency: Test of sphericity

Mauchly's Test of Sphericity
Within Mauchly's | Approx. | df | Sig. Epsilof
Subjects w Chi- Greenhou | Huynh- Lower-
Effect Square se-Geisser| Feldt bound
DEA Eff 1 0.196 2022.921 44 0.000 0.683 0.687 0.111
DEA Eff 2 0.249 1724.203 44 0.000 0.706 0.710 0.111
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Table 4.11: DEA Efficiency: Within-subject effect

Tests of Within-Subjects Effects
Source Type lll Sum| df Mean F Sig. Partial Eta
of Squares Square Sqr

DEA Eff1 | Sphericity 3.078 9 0.342 29.428 0.000 0.0p3
Assumed
Greenhouse- 3.078| 6.148 0.501 29.428 0.000 0.023
Geisser

DEA Eff 2 | Sphericity 2.247 9 0.250 16.292  0.0Q0 0.013
Assumed
Greenhouse- 2.247| 6.353 0.354 16.292 0.000 0.013
Geisser

The results show that for both types of DEA efindg (1 and 2) the sphericity condition gets

violated. Therefore there was need to correct thEOXA results by observing results under
Greenhouse-Geisser head. The results here ararstmthose obtained from CCC and NTC confirming
that there has been significant variation in tHiciehcy level of firms across the period of study.
2004-2013.

Overall the results from graphical analysis and AMOmodel of CCC, NTC and DEA based
efficiency all suggest that though each industrg lita own accepted norms for working capital
management level but still the efficiency levehadrking capital management of firms does vary with

time. This might be the result of several firm-sfieand macro-economic factors.

The analysis from previous section poses the geastion: what are the factors that influence
and cause changes in the efficiency level of waylkiapital management of firms over a period
of time? To answer this question the next sectimalyses the extent of influence of a number
of probable determinants of working capital managenefficiency.

4.4 Section C- Determinants of WCM Efficiency

This section investigates the influence of varidesermining factors (both firm-specific and
macroeconomic) on the working capital managemdidieficy of firms. The first step was to
identify the factors that might influence workingpatal level of firms. Thereafter graphical and
statistical analyses were carried out to exploeeréiationships between various variables and
WCM efficiency.

4.4.1 Variables Used

Previous studies on determinants of WCM efficiemeyeal a number of important factors

which have been found to significantly influencéiren’s working capital level. A number of
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previous studies on determinants of working capitate studied and the key variables that
were used in these studies were analysed. The staglies considered were Delannay and
Weill (2005), Chiou et al. (2006), Moussawi et @006), Smith and Fletcher (2009), Garcia-
teruel and Martinez-solano (2010), Taleb et al.1@0 Palombini and Nakamura (2012),

Saarani and Shahadan (2012), Abbadi and AbbadBj28-id Naser et al. (2013). Based on the
importance given in literature the following varied were short listed to study their influence

on WCM efficiency.

A) Firm-Specific Variables
(i) Age of firm (AGE):

Age of firm = Year under study — Year of incorporation

(i) Size (SI2)

Size = In(Total assets)

(i) Fixed assets to total assets ratio (NFA):
Fixed assets to total assets ratio = Net fixed assets /Total assets
(iv) Debt ratio (DEB):
Debtratio = Total Borrowings /Total Assets

(v) Sales Growth (SLG):

Sales growth = (Salesin current year — Sales in past year) /Sales in past year

(vi) Return on Assets (ROA):

Return on Assets = Profit after tax /Total Assets

(vii) Cash and Bank Balance to Total Assets (CAS):

Cash and Bank Balance to total assets = Cash amnldB&ance/ Total Assets

B) Macroeconomic Variables

(i) GDP growth (GDP):
Indian GDP growth rate at constant prices have bised for analysis.

(ii) Interest Rate (INT):
Average interest rates of central government (Imdseecurities have been used as indicators of

prevailing interest rates.
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(iii) Inflation Rate (INF):

Average yearly wholesale price index (WPI) (all coadities) has been used for inflation rate.

(iv) Financial Crisis (CRS):
Dummy variable with value 1 for the years 2008, 2@dd 2010 and value O for other years
have been used to measure the influence of finlacrises on WCM efficiency.

4.4.2 Graphical Analysis

In the first step, graphical analysis was emploj@danalysing the determinants of WCM
efficiency. For each determining variable, averAy€M efficiency values of firms with
highest and lowest values of that variable (sepbatvere taken and plotted on a graph. For
each year top 25% firms in each industry with hgghalues of that determining variable were
taken and this was repeated for each industry. Birerage WCM efficiency of all these firms
were calculated (for each year separately) andguaobn graph against time. Similarly this
process was repeated for bottom 25% firms. Sinceraeaonomic variables are same for all
firms in a particular year therefore the graphiealalysis only focused on firm-specific
determinants. This was carried out for both type®BA based WCM efficiency i.e. DEA
Efficiency 1 and DEA Efficiency 2. Figures 4.5 tol4 show the plots of graphs where 1
represents DEA Efficiency 1 and 2 represent DEAckhcy 2. For Example Large Size 1
represents average DEA efficiency 1 of largestdsiimens. Small Size 2 represents average
DEA Efficiency 2 for smallest sized firms. In ale graphs from Figure 4.5-4.11, the X-axis

represents the years and Y-axis represents the \&fidiency.
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Figure 4.5: Effect of age of firm on WCM efficiency
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Figure 4.5 shows the relation between age of fam$ WCM efficiency. The figure shows that
for all years the plot of High Age 1 is above tHetf Low Age 1 and similarly plot of High
Age 2 is above the plot of Low Age 2. This showatths age of firms increase the WCM
efficiency of firms also increases. Thus age hastipe relationship with WCM efficiency.
This may suggest that with increase in age thesfibacome more expert and efficient in
handling working capital.

Figure 4.6 shows the relation between size of fiend WCM efficiency. Here it was found
that for all years the plot of Small Size 1 is ab@lot of Large Size 1 and plot of Small Size 2
is above plot of Large Size 2. This indicates Hsathe size of firms increase they become more
relaxed and less aggressive in managing workingatafVhen firms are smaller in size they
tend to be more aggressive and efficient in mampgiorking capital. Therefore there seems to

be a negative relation between size and WCM effoye
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Figure 4.6: Effect of size of firm on WCM efficieny
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Figure 4.7: Effect of proportion of fixed assets oWCM efficiency

Figure 4.7 shows the relationship between workimgital management efficiency and
proportion of fixed assets. Here the figure shohat fplot of High NFA 1 remains always

above plot of Low NFA 1. Similarly plot of High NF2 is always above plot of Low NFA 2.

This indicates that as firms increase their investimin fixed assets they become more
aggressive in managing working capital and tryeduce the net investment in working capital,
thus making them more efficient. Hence there se@mbe positive relationship between
proportion of fixed assets and WCM efficiency.

Figure 4.8 shows the relationship between debt \M@M efficiency of firms. The graph
indicates that the debt has negative relationslitip the WCM efficiency. It is clear from graph
that plots of Low Debt 1 and Low Debt 2 are higtieam plots of High Debt 1 and High Debt 2
respectively. This shows that as proportion of delat firm increases, it become more cautious
and risk averse in managing working capital. It niays prefer more liquidity and less risk

which can be achieved through increase in curresgta and decrease in current liabilities.
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Figure 4.8: Effect of debt ratio on WCM efficiency

Figure 4.9 presents the relationship between gpesth rate and WCM efficiency. The figure

shows that in most years higher sales growth hasiy® effect on WCM efficiency. Except for

the initial two years (2004 & 2005) in all subsequsgears, higher sales growth leads to higher
WCM efficiency. The plot of High SLG 1 and High SL%are above the plots of Low SLG 1

and Low SLG 2 in all years except the first two rgedt can be inferred that as firms

experience higher sales growth they also become mificient in managing working capital.

This may be due to increased usage of receivahkksealuction in inventory due to increase in

sales. Thus a positive relationship is observedden sales growth and WCM efficiency.
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Figure 4.9: Effect of sales growth rate on WCM effiiency
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Figure 4.10 shows the relationship between WCMiefficy and return on assets of firm. The
graph indicates that higher ROA may lead to high'€M efficiency of firms. For all years the
plots of High ROA 1 and High ROA 2 are higher th@ats of Low ROA 1 and Low ROA 2
respectively. Higher ROA signifies higher efficignn asset utilisation and thus may also
positively affect the efficiency in utilisation ghort term funds. Thus ROA of firm has positive

relationship with WCM efficiency.
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Figure 4.10: Effect of return on assets on WCM efiency
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Figure 4.11: Effect of Cash and bank balance on WCMfficiency

Figure 4.11 shows the relationship between cash lzank balance of firm and WCM
efficiency. The cash and bank balance are liqusktasand are considered alternatives to the
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current assets. The plot of High Cash 1 is highantplot of Low Cash 1 and similarly High
Cash 2 is higher than Low Cash 2. Therefore thera positive relationship between Cash
holdings and WCM efficiency. This shows that ag'@ fincreases its cash holdings, it reduces
its investments in current assets which may leadh¢oease in efficiency of WCM. Cash

Holdings are analysed separately in Chapter 6.

4.4.3 Statistical Analysis

The graphical analysis gave some idea about thetioeships between working capital
management efficiency and several firm-specifiadexc To confirm that these relations are

significant, the relationships also need to beys®al statistically.

The efficiency scores obtained in the first staggeased in the second stage to analyse the
effect of exogenous factors. For the second stégkeotwo-stage DEA, some of the studies
have used least square regression (LS) and otlserd obit regression but there is still no
settlement on which method is better. However, Haff07) states “LS may actually in many
cases replace Tobit as a sufficient second stage id&del” and thus LS regression is used in
the analysis. The structure and working capitaliegnents of each industry is different and
therefore each industry is analysed separatelyl(l eseparate regressions). For each firm there
are 10 years of data and there are more than onerfieach industry, therefore the data is in

the form of panel data and hence panel data ragresedel has been used for the analysis.

4.4.3.1 Model Specification:

The primary aim is to analyse the effect of vao@atin several exogenous variables on the
WCM efficiency of firms across the time period efidy. Thus the requirement was to study
the effect of time varying factors on the WCM effiecy of firms. Fixed effect model is
suitable for such type of analysis since it onlpsiders the effect of time varying factors. This
model is also suitable in cases where there ardtemmindependent variables in the model.
Since efficiency of WCM may be affected by sevestier factors in addition to the ones
considered by us, therefore fixed effect model &khbe more suitable. However in order to be
sure, Hausman test has been applied which tessuitability of fixed effect model vs random
effect model. The data was tested for problems wuficollinearity and autocorrelation in order
to achieve a bias free result. Further, Generalizealst Squares (GLS) with cross section
weights were used to account for heteroscedassaitye “the assumptions of GLS allow for
heterogeneous variance within the residuals” (Barke Term, 2010). For executing panel data
regression model, EViews software package has biseoh
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Table 4.12: List of determinants tested for influece on WCM efficiency

Independent Variable (Abbrev. Used)
Age of firm (AGE)
Debt Ratio DEB)

Fixed Assets to Total AssetNKEA)
Return on AssetiROA
Sales Growth§LQG
Size S12
Cash and Bank Balance (CAS)

GDP GDP)
Interest RatelNT)
Inflation Rate (INF)
Financial Crisis (CRS)

Table 4.12 gives the list of independent variables their abbreviations used in the model.

Thus, the regression model used was
Efficiency = a + B,AGE + B,DEB + B3NFA+ B4ROA + BsSLG + B¢SIZ + [,CAS
+ BgGDP + BoINT + B1oINF + B;,CRS + e

This model was termed &%od 1.

The presence of macroeconomic factors may distmtdctual relationship between firm-
specific factors and WCM efficiency. To get a cledea of the effect of firm-specific
determinants, another regression model with ontyn fspecific variables as independent

variables was also employed.

Efficiency = a + B,AGE + B,DEB + B3NFA+ ,ROA + BsSLG + B¢SIZ + [,CAS
+e

This model was termed &40d 2.

Both DEA Eff 1 and DEA Eff 2 were used as dependemiable to ascertain the relationships.

The regression equations/models used in the asaysigiven in Table 4.13.
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Table 4.13: Regression models for analysis of detaimants (DEA Eff 1 and DEA Eff 2)

Dependent Model

Variable
DEA Eff 1 = a+ BLAGE + B,DEB + B;NFA+ B,ROA+ BsSLG + B¢SIZ
(Mod 1) + B,CAS + BgGDP + BoINT + B;oINF + S;,CRS + e
DEA Eff 1 = a+ BAGE + B,DEB + B;NFA+ B,ROA+ BsSLG + B¢SIZ
(Mod 2) + B,CAS +e
DEA Eff 2 = a+ BAGE + B,DEB + B3;NFA+ B,ROA+ BsSLG + BeSIZ
(Mod 1) + B,CAS + BsGDP + BoINT + B;oINF + B1,CRS + e
DEA Eff 2 = a+ BAGE + B,DEB + B;NFA+ B,ROA+ BsSLG + B¢SIZ
(Mod 2) + B,CAS +e

In Mod 1 and Mod 2p; represents coefficients of the independent vaegbihde represents
residual error.

Thus two structures of regression model were engappne, having both firm-specific and
macroeconomic determinants as independent varialéssecond, having only firm-specific

variables as independent variables.

4.4.3.2 Analysis and Discussion:

Table 4.14 shows the descriptive statistics oftadlindependent variables used in the model. It

can be observed that there is considerable vamiatithe sample which is good for analysis.

Table 4.14: Descriptive statistics of determinants

Variables Mean Median Std. Dev.
AGE 34.255 27.000 20.616
SIZ 6.940 7.247 2.647
NFA 0.347 0.334 0.168
DEB 0.356 0.314 0.441
SLG 0.191 0.137 0.680
ROA 0.049 0.040 0.194
CAS 0.051 0.024 0.078
GDP 0.079 0.086 0.016
INT 0.075 0.079 0.009
INF 0.065 0.066 0.030
CRS 0.300 0.000 0.458

Hausman test was carried out for each case i.e. Manad Mod 2 with dependent variables as
DEA Eff 1 and DEA Eff 2 separately and found thateiach case the the null hypothesis that
random effect model is better suited for the madesd ejected. This thus confirmed that fixed-
effect model is most suitable for analysis. In #ddi LLC Panel unit root tests for all

regression variables were carried out to test tatiaarity of individual data sets. The results
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of LLC unit root test as given Table 4.15 showedt tthe probability values of all variables
were less than 0.05 which rejected the null hypaghat 95% confidence and proved that all
the variables are stationary and thus suitabletoded in regression.

Table 4.15: LLC unit root test results

Statistic Prob.
AGE -278.243 0.000
LNSIZE -35.193 0.000
NFA2TA -38.329 0.000
DEB -228.221 0.000
SLG -165.007 0.000
ROA -71.864 0.000
CAS -59.031 0.000
GDP -72.051 0.000
INT -51.405 0.000
INF -77.340 0.000
CRS -2.688 0.004

In order to avoid problem of multicollinearity, eelations between all pairs of independent
variables were calculated. Table 4.15 shows theeladion matrix of independent variables
using pooled data of all industries. A correlati@aue of above 0.50 or below -0.50 indicates
high correlation between the independent variablésch may lead to the problem of

multicollinearity. Though multicollinearity doesnhhave much influence on the explaining
power of the model but may create serious problemsffect of individual variables. The

results from Table 4.16 indicate that no two inawe®nt variables are highly correlated and

thus the problem of multicollinearity does not &xisthe sample.

Table 4.16: Correlation matrix of determinants

Correl. |AGE |[SIZ |NFA |DEB |SLG |ROA |CAS |GDP |INT |[INF |CRS

AGE 1

SIZ 0.1272 1
NFA -0.109 -0.007 1
DEB -0.08Q 0.00§ 0.197 1

SLG -0.036 0.006 -0.006 0.001 1

ROA 0.023 0.005 -0.09Q -0.106 0.027 1

CAS 0.04Q0 0.034 -0.305 -0.140 0.003 0.103 1

GDP -0.068 -0.053 0.017 0.01§ 0.039 0.054 0.027 1

INT 0.112 0.111 -0.085 -0.035 -0.043 0.004 0.02Q -0.144 1

INF 0.057 0.054 -0.039 -0.028 0.01Q 0.018 0.013 0.309 0.234 1

CRS 0.014 0.0246 -0.009 -0.014 -0.05Q 0.023 0.00§ 0.131 0.14Q 0.007 1
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Further in order to be sure that there is no praldé multicollinearity variance inflation factor
(VIF) in each model (for each industry) was calteda The rule of thumb is that a VIF value
of 10 or more is an indication for existence of tiwallinearity. VIF has been calculated only
for Mod 1 since the model incorporates all variakded the presence of multicollinearity in
this model automatically confirms the presenceaofhe problem in the other model. Table 4.16
shows the values of VIF in each industry. It cansben that VIF values for each variable in
each industry is below the critical value of 10.YOn case of AGE, GDP and INT it reaches a
high value of approx. 8 but in all other cases ivell below the danger zone. It can be safely

concluded that there no serious issue of multicedrity in the model.

Table 4.17: Variance inflation factor of independenvariables

Dependent Variable: DEA Efficiency 1

AGE |CAS |DEB |SIZ |NFA |ROA |SLG |GDP |INT |INF |CRS

Food | 7.589 1.092 1.158 2.567, 1.070 1.234 1.028 7.439 7.584 5.159 1.248

Text | 7.377, 1.062 1.125 1.806 1.174 1.102 1.033 7.496 7.550 5.153 1.295

Drug | 7.944 1.123 1.305 3.231 1.126 1.073 1.354 7.420 7.529 5.163 1.250

Plas 7.538 1.080 1.108 2.480 1.258 1.086| 1.031 7.459 7.538 5.180 1.239

Chem | 7.758 1.106 1.102 3.184 1.235 1.329 1.045 7.426 7.406 5.189 1.256

Cons | 7.504 1.092 1.203 2.359 1.106 1.216 1.048 7.383 7.620 5.138 1.256

Infr 8.170 1.264f 1.156| 3.082 1.389 1.161 1.035 7.500 7.653 5.142 1.341

Meta | 7.541 1.045 1.028 2.822 1.070 1.014 1.026 7.414 7.583 5.159 1.256

Mach | 8.414 1.055 1.439 3.704 1.070 1.614 1.262 7.471 7.637, 5.089 1.336

Trans | 7.360 1.091 1.275 3.434 1.246 1.242 1.200 7.409 7.776 5.280 1.279

Misc | 7.655 1.133 1.112 2.316 1.198 1.087| 1.040 7.444 7.595 5.158 1.277

Dependent Variable: DEA Efficiency 2

AGE |CAS |DEB |SIZ NFA |ROA |SLG |[GDP |INT |INF |CRS

Food 8.130 1.076 1.156( 3.761 1.067) 1.199 1.010 7.525 ;714 5.200 1.247

Text 7.289 1.067 1.176 1.687 1.169 1.142 1.043 7.446 ;g7 5.138 1.281

Drug 8.229 1.080 1.322 3.657| 1.157) 1.250 1.051 7.499 4 gg7 5.200 1.27Q

Plas 7.475 1.146 1.086 2.452 1.405 1.056 1.030 7.455 ;g1 5.195 1.250

Chem | 7.889 1.088 1.246 3.378 1.172 1.190 1.053 7.401 5444 5.185 1.257

Cons 7.625 1.082 1.260 2.546 1.139 1.213 1.068 7.433 4,49 5.188 1.270

Infr 8.015 1.280 1.191] 3.294 1.605 1.176/ 1.088 7.534 4,74 5.175 1.347

Meta 7.593 1.048 1.018 2.887) 1.059 1.012 1.051 7.447) 4 ga5 5.189 1.261

Mach 8.316 1.080 1.219 3.727) 1.098 1.292 1.201 7.474 4553 5.096 1.317

Trans | 7.319 1.102 1.238 3.345 1.198 1.255 1.184 7.493 ;39 5.207) 1.273

Misc 7.784 1.047 1417 2126 1.230 1.180 1.081 7.524 4 gn5g 5.233 1.306
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Autocorrelation is another serious problem thathaxist in regression models and can distort
the results. Durbin-Watson statistics for a modedg indication of autocorrelation in a model.
The Durbin-Watson statistics should be close tof@o autocorrelation. In general, values
between 1.5 and 2.0 for large samples are acceptablrule out any major effect of
autocorrelation. Therefore Durbin Watson statistiere calculated to test for problem of
autocorrelation in the models. Table 4.18 showsthebin-Watson statistics and Adjusted R-
square values for regression models of all indestrit can be seen that Durbin Watson
statistics of all regression models are betweeratidb2.0. Thus, it confirms that the models do
not suffer from autocorrelation problem. The adgdsR-square values in all regression models
are in the range of 50% to 65%. This indicates tina independent variables and the model as
a whole has high explanatory power and is ablexfdagn approximately 50% to 60% of the

variation in WCM efficiency.

Table 4.18: Adjusted R-square values and Durbin Waton Statistics of regression models

Adjusted R-Square Durbin Watson Statistics
DEAEff 1 DEA Eff 2 DEA Eff 1 DEA Eff 2
Mod 1 Mod 2 Mod 1 Mod 2 Mod 1 Mod 2 Mod 1 Mod 2
0.654 0.658 0.658 0.665 1.607 1.613 1.705 1.709
0.514 0.496 0.496 0.469 1.670 1.525 1.770 1.643
0.556 0.524 0.609 0.598 1.630 1.700 1.661 1.699
0.551] 0.576 0.589 0.607 1.893 1.935 1.866 1.863
0.576 0.581] 0.591] 0.602 1.736 1.694 1.800 1.753
0.565 0.557] 0.596 0.602 1.526 1.509 1.609 1.602
0.643 0.635 0.635 0.625 1.617 1.612 1.649 1.604
0.504 0.484 0.520 0.518 1.849 1.862 1.748 1.763
0.608 0.612 0.590 0.649 1.761 1.748 1.740 1.728
0.652] 0.664 0.628 0.649 1.493 1.519 1.693 1.682
0.548 0.569 0.571 0.534 1.919 1.967, 1.838 1.931

Thus both the models Mod1 and Mod 2 were both @isedach industry using DEA Eff 1 and
DEA Eff 2 separately as dependent variables aretifeffect regression model was employed.
Table 4.19 and 4.20 shows results from the regregsiodel. For each industry the first row
shows the value of coefficients obtained by empigyWod 1 and second row shows the values

of coefficients obtained using Mod 2.

In regression analysis, +ve or —ve sign attachedokfficient of an independent variable
represent its relationship with the dependent wéiaThe relationship is of importance in
model only if the variable is statistically sigw#int in that model. Therefore, for any industry,

there is need to analyse only those variables wdnielsignificant in that industry.
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In Table 4.19 and 4.20 the highlighted or shadezffmeent values are those which have been
found to be significant at 95% confidence.

Table 4.19: Coefficients of independent variablesiiMod 1 & Mod 2 (Dependent
Variable: DEA Eff 1)

AGE |CAS |DEB |SIz NFA |ROA |SLG |GDP [INT |INF |[CRS
Food -0.004 0.071 -0.003 0.006 0.051 0.046 0.010 0.355-0.137 0.021 0.004
-0.005 0.041 -0.001 0.00§ 0.050 0.064 0.01d
Text 0.003 0.194 -0.00§ -0.024 0.214 0.037 0.017°0:8250.8520.126| -0.06/
0.006 0.202 -0.001 -0.037 0.16Q 0.027F 0.0171
Drug 0.032 0.03§ 0.003 -0.031 0.074 0.064 0.012 2.726-3.19§-0.986 -0.004
0.011 0.033 0.005 -0.021 0.07Q 0.076 0.014
Plas 0.040 0.114 0.01Q 0.015 0.097 0.064 0.031 3.682-8.070-1.903 -0.056
0.002 0.08§ 0.011 0.010 0.181 0.054 0.024
Chem 0.003 0.314 -0.006§ -0.01 0.175 0.112 0.022-0.263 1.051-0.116 0.017
0.006 0.296 -0.003 -0.015 0.162 0.109 0.024
Cons -0.004 0.317 -0.033 -0.01§ 0.131 -0.002 0.009-0.964 0.748 0.755-0.031
0.00Q 0.299 -0.042 -0.020 0.124 -0.009 0.02d
Infr 0.008 -0.057 -0.015 -0.027 -0.04Q -0.007 0.006 0.293-1.452 0.262-0.037
0.006 -0.083 -0.009 -0.03§ -0.003 -0.028 0.006€
Meta 0.001 0.149 -0.012 -0.026 0.004 0.004 0.004 1.178 0.925-1.220-0.046
-0.004 0.136 -0.009 -0.029 -0.012 0.00Q 0.009
Mach -0.003 0.169 -0.07¢g -0.033 0.089 0.241 0.01§ 0.071 1.229 0.244-0.034
0.001 0.138 -0.080 -0.039 0.080 0.224 0.034
Trans -0.014 0.179 -0.047 -0.073 0.061 0.086 0.003-1.549 4.61¢ 0.544 0.00%
0.002 0.152 -0.043 -0.073 0.033 0.09§ -0.001
Misc 0.013 0.022 -0.128 -0.001 0.072 -0.005 -0.002 3.766-3.234-1.181 0.004
-0.014 0.108 -0.14 0.014 0.0874 0.011 -0.004
Number of industries in which the independent variable is significant along with thelirection of
the relationship
Mod 1 7 8 5 9 10 7 5 7 6 6 3
(Sig at 95%) +ve4 +vel +ve(Q +vel +ve9g +vel +ved +ve 4 +tve d +ve 4 +ve (
-ved -vel -vej -veqd -vel -vedq -ve(q -ve3 -ve4 -ve4 -ve 3
Mod 2 8 6 5 10 8 5 8 - - - -
(Sig at 95%) +ved +ve§y +ve(d +ved +ve§ +vely +ve§ - - - -
-ved -vel -vej -ve 8 -vel -ve( -ve( - - - -
Relationship,
with WCM Mixed| PositiveNegative Negative Positive Positivg Positive Mixed| Mixed| Mixed| Insig
Efficiency 1
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Table 4.20: Coefficients of independent variablesiiMod 1 & Mod 2 (Dependent
Variable: DEA Eff 2)

AGE |[CAS |[DEB |[SIzZ NFA |ROA |SLG |GDP |[INT |[NF [CRS
Food -0.003 0.013 -0.0127 0.013 0.055 0.068 0.002 0.259-0.395 0.054 -0.004
-0.004 0.026 -0.010 0.011 0.052 0.065 0.00Z
Text 0.003 0.182 0.00Q -0.01§ 0.144 0.043 0.022-0.735 0.806 0.269 -0.06(
0.004 0.201 -0.003 -0.029 0.074 0.030 0.03(
Drug 0.043 0.105 0.013 -0.049 0.147 0.031 0.147 4.042-5.126-1.379 -0.02(
0.012 0.137 0.00§ -0.039 0.163 0.033 0.159
Plas 0.043 0.099 0.004 0.003 0.024 0.071 0.041 4.201-6.761-2.249 -0.083
0.004 0.12Q 0.000 0.00Q 0.048 0.076 0.037
Chem -0.005 0.185 -0.017 -0.030 0.151 0.196 0.029-0.95§ 2.442 0.324 0.022
0.005 0.178§ -0.014 -0.029 0.135 0.195 0.02¢9
Cons -0.003 0.311 -0.022 -0.024 0.087 0.047 0.013-0.727 0.40q 0.646 -0.033
0.002 0.287 -0.025 -0.017 0.074 0.037 0.024
Infr 0.006 -0.007 -0.059 -0.022 0.025 0.045 0.006 0.248-1.078 0.257 -0.029
0.006 -0.017 -0.047 -0.031 0.05§ 0.025 0.00€
Meta 0.00Q 0.184 -0.013 -0.032 -0.00§ 0.003 0.004 1.143 1.613-0.93§ -0.044
-0.003 0.179 -0.01q -0.0327 -0.027 0.002 0.004
Mach 0.001 0.201 -0.032 -0.02§ 0.056 0.199 0.039 0.625 0.486-0.014 -0.027
0.00Q 0.184 -0.039 -0.032 0.07Q 0.197 0.054
Trans -0.014 0.121 -0.049 -0.055 0.051 0.049 0.016-1.254 3.742 0.52§ 0.004
0.003 0.117 -0.032 -0.054 0.00 0.066 0.017
Misc 0.026 -0.025 -0.127 -0.015 0.033 -0.004 0.008 6.021-5.068-1.611 -0.00¢
-0.014 0.081 -0.160 0.014 0.07Q 0.002 0.004
Number of industries in which the independent vamble is significant along with the direction of]
the relationship
Mod 1 5 7 4 10 7 9 9 9 6 9 10
(Sigat95%) +ve4 +ve?d +ved +vel +ve?d +veqg +veq +veq +ved +veq§ -ved
-vel -ved -ve4 -ve9 -ved -ve(Q -ve(q -ve4 -ve3 -ved +Ve?
Mod 2 10 8 5 10 8 8 9 - - - -
(Sigat95%) +ve?7 +ve?l +ved +ved +ved +ved +ved - - - -
ve3d -vel] -veH -ve§ -ve(Q -ve(Q -ve( - - - -
Relationship,
with DEA |Positive Positivg Negative Negative Positivg Positivg Positivg Mixed| Mixed| Mixed| Negativg
Efficiency 2

The total number of industries in which each vdadab significant is calculated and mentioned
in the tables. Moreover the direction of the relaship (+ve or —ve) out of this total number is
also mentioned. If a variable is significant indethan 5 industries, it is considered as

insignificant If a variable is significant in more than 5 inthies but has approximately equal
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mix of negative and positive relationship with WCafficiency, then its relationship is
consideredmixedand it means that there is no clear direction ®fr@ationship with WCM
efficiency. In other cases when a variable is sigant in 5 or more industries and there is clear
indication of the direction of the relationshipeththe relationship is marked as eithesitive

or negativedepending upon the nature of relationship.

From the results in Table 4.19 and Table 4.20 it ba seen that the results from both
dependent variables DEA Eff 1 and DEA Eff 2 are enar less similar. The type of
relationships of independent variables with WCMiogdihcy is somewhat consistent across
both dependent variables. It can be seen that QOW&, ROA and SLG have consistent
positive relationship with WCM efficiency where &Z and DEB have consistent negative
relationship with the efficiency measures. AGE @snd to have mixed relationship with a
bend towards positive relationship in case of DE#& E but was found to have almost
consistent positive relationship in case of DEA EffMacroeconomic factors GDP, INT and
INF were found to have mixed effect on the WCM@éncy as for some industries they had
positive relation and for others the relationshigswegative. The variable CRS was found to
be insignificant in case of DEA Eff 1 but was foutadhave a consistent negative relationship
with DEA Eff 2.

Further, there was need to confirm the relatiorstbptween various variables and WCM
efficiency obtained using the new DEA based meastre relationships obtained required to
be double checked to ensure that there any flatvamew efficiency measure had not distorted
the relationships. In order to achieve this obyegtitraditional measure of WCM efficiency

namely CCC and NTC were employed as dependentolesiand Mod 1 and Mod 2 were used

execute the regression model. Table 4.21 showstuels used.

Table 4.21: Regression models for analysis of detaimants (CCC and NTC)

CCC = a+ BAGE + B,DEB + BsFTA+ B,ROA + BsSLG + B¢SIZ + B,CAS + BgGDP
(Mod 1) + BoINT + By1oINF + B11CRS + e

CCC = a + BAGE + B,DEB + BsFTA+ B,ROA+ BsSLG + B¢SIZ + B,CAS +e
(Mod 2)

NTC = a+ BAGE + B,DEB + BsFTA+ B,ROA + BsSLG + B¢SIZ + B,CAS + BgGDP
(Mod 1) + BoINT + By1oINF + B11CRS + e

NTC = a + B,AGE + B,DEB + BsFTA+ B,ROA+ BsSLG + B¢SIZ + B,CAS + e
(Mod 2)
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Table 4.22 and Table 4.23 show the results fromessgon models using CCC and NTC as

dependent variables respectively.

Table 4.22: Coefficients of independent variablesiiMod 1 & Mod 2 (Dependent
Variable: CCC)

AGE |CAS |DEB |SIZ |NFA |ROA |SLG |GDP |INT INF [CRS
|Food -1.52 -39.7% 16.3% 12.3¢ -32.22 -23.92 -2.3Q 10.5D -482.92 2.3% -3.79
-2.48 -44.84 10.30 10.99 -25.89 -17.6B -2.69
Text -2.24 -46.1% 10.40 13.02 -88.83 -10.6B -16.31 98.68-174.91 -1.38 -0.2(
-2.90 -45.69 10.62 12.5¢ -90.51 -10.04 -15.41

|Drug -13.61 -32.4Pp  1.25 55.73-166.8¢ -97.88 -27.34-341.38 20.5% 52.8D0 -4.78§
-10.9% -34.26 5.2 48.46-153.24 -85.30 -28.13

|Plas -3.63-157.71 -22.88 18.7% -64.12 -22.73 -16.00 -25.4P -263.99 13.13 -4.99
-4.11-167.84 -22.80 19.1% -59.00 -25.10 -14.14
Chem -8.30 -78.54 -4.54 19.73 -48.8% -61.57 -37.73-162.601005.5Y 67.91 3.3
-5.82 -87.2% -18.34 23.57 -75.7% -76.69 -39.74
Cons 0.56-150.38 60.68 12.68 -97.22 -14.7p -49.71 -322.011 -268.22 12.04 -7.3(
3.17-167.90 52.37 1.8 -57.28§ -44.89 -49.82
Infr -2.24 18.7f  2.02 24.07 -55.22 -34.84 -28.43 -86.6¢-1006.8% -18.35 -4.49
-3.04 16.6p 12.47 14.57 -53.50 -53.22 -29.04
[Meta 243 -2558 26p 8.42 -192 -0.0/ 0.042208.0% -607.22 -70.04 -4.66
0.24 -23.438 3.10 6.8 051 -046 -0.04

[Mach -0.25-112.49 86.80 11.27-101.89 -42.03 -44.39 -3.8}-1119.4% -63.81 -4.0]
-2.72-128.21 81.38 6.28§ -88.23 -59.27 -46.87
Trans -1.58 -117.94 97.41 11.27-105.71 -14.45-55.66 68.74-436.37 3.5l -2.33
-2.90 -105.9p107.51 11.5¢-101.89 -9.6B -56.49
[Misc 150 23.4f 64.22 -14.82 -83.32 -63.91 -13.66 -365.88-147.9% 152.28 -5.43
3.64 31.0p 66.9¢ -22.14 -82.27 -75.44 -13.69

Number of industries in which the independent varble is significant along with the direction
of the relationship

=

Mod 1 5 1 1 11 10 b 10 2 4 0 6
(Sigal +vel +vepD +velo +ve]lO0 +vg0 +veO +yeO +ye l+ve ( 0 +ved
5%) -ve4 -ve] -vel -ve|]l -vell0 -v¢6 -vg10 -Vye 1-ve4 0 -ved
Mod 2 9 4 8 1( 10 7 ¢) - - - -
(Sigat +vel +veD +vel6 +vel9 +veO0 +vp0O +4e O - - - -
95%) -veqd -vef -veP -ve|ll -vell0 -v¢7 -ve9 - - - -
Relation
with|Negative¢ Negatiie Positiye Positjve Negalive Negativeadtieg Insig Insig InsigNegativeg
CCC
Relation
Wvé'm Positive PositivilegativiNegativq Positive Positive Positiye  Ingig Insid  Insig Positivg
Eff.
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Table 4.23: Coefficients of independent variablesiiMod 1 & Mod 2 (Dependent
Variable: NTC)

AGE |CAS |DEB |(SIZ NFA |ROA |[SLG |GDP |INT INF |CRS
Food 1.0 -44.89 1458 8.43 -39.12 -5.77 -3.37 41.29-344.10 31.66 -3.54
0.28§ -59.61 14.24q 7.6 -42.39 -4.61 -3.11
Text -0.58 -44.5Q0 10.91 14.6 -99.59 347 -6.74 157.76-135.67 44.28§ 0.60
-1.31 -43.79 9.01] 16.0Q -99.55 3.10 -5.16
Drug -6.69 -46.39 44.48 46.94-125.03 7.30 -20.14-168.51-261.68 -5.09 -6.671
-6.69 -45.84 33.10 44.774-107.86 -14.69 -16.66
Plas -1.94 -156.44 -8.25 20.54 -73.9§ -11.21 -15.43 129.09-401.09 38.5Q -3.53
-3.29 -167.1g -8.39 22.62 -75.01 -10.84 -12.27
Chem -1.49 -71.64 16.16 12.04 -27.27 -12.90 -8.04 65.93 134.96 -4.90 -7.12
-1.49 -74.03 16.85 11.49 -26.92 -11.40 -6.27
Cons 3.15-126.79 44.35 6.45 -55.20 -5.37 -28.19 -71.64-331.73 10.01 -7.64
2.61-124.17 41.8§4 5.31 -64.58 -15.84 -27.94
Infr -2.071 8.37 33.03 12.89 -49.94 809 -6.34-216.76-287.91 92.25 -9.18
-1.39 -1.40 36.84 7.4Q -34.3Q -0.19 -5.49
Meta 273 -2499 0.90 1035 -16.35 1.58 0.3§ 155.43-706.56 13.7Q -3.16
0.74 -30.54 1.0 896 -13.15 1.39 0.49
Mach -1.9q -153.32 70.01 24.16-123.82 -60.43 -25.34 -132.20-635.08 5.61 -4.3(
-2.44 -153.12 73.29 20.01-104.03 -65.81 -25.77
Trans 0.15 -88.48 60.62 40.18 -73.47 2.3¢9 -31.43 29.01-231.14 31.08 -4.87
-0.43 -86.24 63.24 40.22 -72.64 2.90 -25.74
Misc 0.77 -31.83 59.69 12.75 -65.76 22.9 -10.53-233.42-282.51 52.5¢4 -11.14
152 34.74 69.89 10.04 -88.6Q 24.09 -5.04
Number of industries in which the independent vamble is significant along with the direction of]
the relationship
Mod 1 4 8 10 11 11 2 9 0 3 0 10
(Sigat +ve?d +ve(Q +veq +vell +ve(q +ve( +ve(q +ve(q +ve( +ve(q +ve(
95%) -ve2 -ved -vel -veq -vell -ved -ved -ved -ve3d -ve( -ve 1(
Mod 2 10 9 10 10 11 2 9 - - - -
(Sigat] +ve3d +ve(qQ +veq +velQ +ve(q +ve(q +ve( - - - -
95%) -ve7 -veq -vel -ved -velQ -veZ -ved - - - -
Relatio Negati\ Negati\ Negatiy
n with Negative Positivg Positivg Negative  Insig Insig Insig| Insig 9
e e 6
NTC
Relatio
n with " .. | Negatiy NegatiV " . . : : . .
WCM Positivea Positive e e Positivg  Insig| Positive Insig Insig| Insig| Positivg
Eff.
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A point to remember is that higher values of CC@ &TC mean lower levels of WCM
efficiency. Therefore, the relationships obtainedaegression models using CCC and NTC as
dependent variables need to be reversed in ordeoteon the correct relationship with WCM
efficiency. Therefore the second last row in Tabl22 and Table 4.23 show the relationship
with CCC and NTC whereas the last row shows theshcelationships.

Table 4.24 shows the summary of the relationshigtgimed using various dependent variables.
For each industry the table shows the relations¥ith WCM efficiency obtained using the
various WCM efficiency measures. The last columrowsh the final resultant overall
relationship obtained after taking into accountrmults from all WCM efficiency measures.

Table 4.24: Relationship of determinants with WCM Eficiency measures

Determinant WCM Efficiency Measure

DEAEff 1 DEA Eff 2 CCC NTC Overall
Firm-specific variables
AGE Mixed Positive Positive Positive Positive
CAS Positive Positive Positive Positive Positive
DEB Negative Negative Negative Negative Negative
SIz Negative Negative Negative Negative Negative
NFA Positive Positive Positive Positive Positive
ROA Positive Positive Positive|  Insignificant Positive
SLG Positive Positive Positive Positive Positive
Macroeconomic variables
GDP Mixed Mixed | Insignificant| Insignificant| Inconclusive
INT Mixed Mixed Insignificant|  Insignificant| Inconclusive
INF Mixed Mixed Insignificant|  Insignificant| Inconclusive
CRS Insignificant Negative Positive Positive| Inconclusive

Table 4.24 shows that all of the firm-specific detmants were found to have consistent
relationships with WCM efficiency across all thdi@éncy measures tested. The variables
which were found to have positive (negative) relaship in case of DEA Eff 1 and DEA Eff 2
were also found to have positive (negative) retesiop with traditional measures. However the
relationships of all macroeconomic variables withCM efficiency were found to be
inconclusive. It was found that their relationshipsre either mixed or their effect was not
significant in most industries. The overall anaysf impact of various determinants is given
below.
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AGE was found to have a positive relationship vittie WCM efficiency. Except in case of
DEA Eff 1, were it exhibited mixed relationship etihelationship with all other measures was
positive. This indicates that as a firm become®ltlbecomes expert and more efficient in
handling working capital. With time a firm may blel@to learn the tricks of the trade and thus
is able to keep a better control on its level afent assets. Moreover, firms which have been
operating in the market for longer duration mayabée to build up a good reputation which
may permit them to obtain longer and larger cré&diin their suppliers. Older firms are hence
able to get better deals for short term credit #tms able to keep higher levels of payables.
This allows such firms to increase their level offrent liabilities more in comparison to
increase in current assets and hence improve W€ efficiency. The results are similar to
those of Garcia-Teruel and Martinez-Solano (201@)dve in contrast to those obtained by
Chiou et al. (2006).

CAS showed a consistent positive relationship hth efficiency of WCM. It can be inferred
from this result that as firms increase their levetash and bank balances, they tend to reduce
their investments in other liquid assets which @sh alternatives. Firms have limited funds
that can be kept liquid and used in day to dayatpsrs. Hence when firms increase their cash
holdings they may be forced to reduce their stackeentories and receivables. This would
lead to decrease in current assets and thus iecnedlse WCM efficiency. Moreover it is also
possible that as firms become cash rich, the senspfeel safer in extending larger credit to
these firms. Such firms may thus be able to negpotietter terms for credit purchases and
hence increase their level of current liabilitiesieth may also lead to an increase in WCM

efficiency of firms.

DEB exhibited a negative relationship with the W@Hiciency of firms. It can be deduced
that as firms increase their level of debt, thelCM efficiency goes down. An increase in level
of debt increases the risk of firm and it increaeschances of distress and bankruptcy. Such
firms may want to avoid further risk and may thesitclined to keep a lower level of current
liabilities (to reduce short term debt). Besidesytimay also desire to keep a higher level of
current assets to maintain higher liquidity andidvany illiquidity risk. Both the actions
(decreasing current liabilities and increasing entiassets) would result in decrease in the level
of WCM efficiency. Moreover, some portion of theeiease in debt may be used by the firm to
finance its current assets resulting in reductionthe need of financing through current

liabilities. This may also be responsible for negatrelationship between debt and WCM
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efficiency. Our results are similar to the resutstained by Naser et al. (2013) but were in
contrast to the results obtained by Nazir and A2099).

SlIZ was found to have a negative relationship WitGM efficiency. This suggests that as the
total size of firms increase they become less iefficin managing working capital. This

phenomenon may be due to the fact that with inereassize, the firm doesn’t need to be
aggressive in managing liquidity. When firms areablem in size they tend to be more
aggressive and efficient in managing working capitarder to save costs. As a firm becomes
larger, its objective may change from aggressivd afficient management of funds to

increasing market share and attaining market |shger A large firm may have sufficient

financial stability and thus can keep large stocksnventory for future demands and ready
availability of products. It may also not mind extiing large and longer credit to customers to
maintain its market share and leadership. Thisess® in current assets (inventory and
receivables) would result in decrease in WCM eéficly. Chiou et al., (2006) had obtained

results similar to this study but the results aietdiby Naser et al. (2013) were in contrast.

NFA was found to have a positive effect on WCMa@éncy. This implies that as firms invest
more in their fixed assets, they become more agiyes managing working capital resulting
in higher WCM efficiency. It is possible that wharnlarge amount of investment has already
been made by the firm in the form of fixed ass#te,management of such firms may become
more vigilant and aggressive in managing workingitedso as to minimise the investments in
current asset. Such firms may try to increase tleeel of current liabilities to finance short
term assets and to free up firm’s own funds. Whemsf make large investments in fixed
assets, higher value of funds are at stake and fihas feel the pinch to improve their
efficiency in fund management and may thus pushhigher efficiency in WCM. These
results are in agreement with the results obtamedther studies including Moussawi et al.
(2006).

ROA showed a positive relationship with the WCMa@&é&ncy measures. This indicated that as
the return on assets of firm improves, its efficiein managing working capital also improves.
Return on assets may also be considered as aieeffjcmeasure and increase in ROA implies
an increase in overall efficiency in asset util@mat Increase in ROA may thus also imply
increase in efficiency in the utilisation of curtaassets resulting in higher WCM efficiency.
Moreover, an increase in ROA may also boost théidemce of firm’s suppliers and they may

be inclined to extend larger and longer crediti firm. This will increase the level of current
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liabilities, reduce the required investment in wogk capital and in turn increase WCM
efficiency. Vaidya (2011) obtained similar resulbsit results of Delannay and Weill (2005)

were in contrast to ours.

SLG too exhibits a positive relationship with WCMigency. It indicates that as there is an
increase in sales growth of firms, the efficieneyrtanage working capital is also improved. As
stated earlier high sales growth may make a firticigate higher sales in future. Such firm
may try to make maximum use of its limited resoarte scale up operations and thus may
increase the level of payables by pushing the sensptio give more credit. Although firms may
also infuse more funds in current assets but th&éfimanagement would want that increase in
current liabilities should be higher than the is® in current assets. Moreover, suppliers too
feel more confident in lending to firms with highgales growth. All this will lead to a higher
increase in current liabilities and therefore wotgdult in improvement of WCM efficiency.
The results were similar to the results obtainedPhlombini and Nakamura (2012) and Naser
et al. (2013).

In case of macroeconomic variables, none of therdehants depicted any consistency in the
relationship with WCM efficiency. It can be seewrfr Table 4.24 that GDP, INT and INF
showed mixed relationships with WCM efficiency whBEA based measures were used as
dependent variables. However in case of CCC and ti€éGleterminants were not even found
to be significant in most industries. CRS showetfetBnt results with different WCM
measures. While financial crisis showed negatitecebn DEA based WCM efficiency, on the
other hand there were evidences of a positiveioalavith WCM efficiency measured using
CCC and NTC. The outcome is that the relationshigs tremains inconclusive. Overall no
conclusion can be drawn about their effect on WQGftiency. However, it can be said that
different industries are affected by the macroeaundactors in different manner. While an
increase in these factors may improve the WCM iefficy of some industries, for others it may

have opposite effect.

It can be concluded that in the sample of firmsetkshe firm-specific variables are found to
have significant effect on working capital managetedficiency whereas the macroeconomic
factors failed to show any significant effect. #incbe inferred from the results that few of the
factors that impact WCM efficiency are directly Wit the firm’s control while few can be

fine-tuned indirectly. However, it is clear thafien’s actions do have bearing on the liquidity
management and thus management should take dectsiking into consideration its impact

on efficiency of WCM.
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This chapter examines the WCM efficiency of firgiagia new approach. It then analyses the
change in efficiency and the determining factofiuencing this change. The efficiency scores
indicated that the average WCM efficiency is arod@8bo, and that there is a vast difference
between maximum and minimum efficiencies. The teatysis indicated that efficiency level
of working capital management of firms does varthwime which might be the result of
several factors. The results also suggest thatwbeking capital management efficiency of
firms do get influenced by a number of factors, énmv not all the factors are within a firm’s
control. The next chapter tries to further analyse change in WCM efficiency of firms using

Malmquist Productivity Index.
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CHAPTER 5

ANALYSIS OF WCM EFFICIENCY
CHANGE AND LINKAGES BETWEEN
FIRM PERFORMANCE & WCM
EFFICIENCY

Preview
This chapter examines the change in WCM efficieaoy also explores th¢
relationship between WCM efficiency and firm parfance. This chapter is dividgd
into two parts. Section A analyses change in efiicy of working capita
management using Malmquist Productivity Index (M&d its constituents purg
efficiency (PE), scale efficiency (SE) and techgplohange (TC). It also examings
the influence of change in various firm-specifiadamacroeconomic variables on
MPI, PE and SE. Section B explores the linkagewdxt WCM efficiency and firm
performance. Using a variety of firm performanceaswes, the section analyses the

impact of change in WCM efficiency on accountind ararket performance of firm
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CHAPTER 5

ANALYSIS OF WCM EFFICIENCY CHANGE
AND LINKAGES BETWEEN FIRM
PERFORMANCE & WCM EFFICIENCY

5.1 Introduction

This chapter focuses on objectives 4 and 5 of tildysand aims to carry out further analysis of
WCM efficiency measured in previous chapter. Hdre study analyses the structure and
pattern of change in WCM efficiency of Indian maatiiring over the past 10 years. For this
DEA based Malmquist productivity index and its caments (pure efficiency, scale efficiency
and technology change) are used. Further, it exesnimow the variation in WCM efficiency
influences the accounting and market performancasuores of firms. A variety of performance

measures have been used for robust analysis.

Thus this chapter focuses mainly on two aspectsisiriderefore divided into two sections:

Section A deals with analysis of efficiency chamg&VCM over the years and examines the
structure of the change using Malmquist produgtivitdex. This section also analyses the
influence of change in various variables on MPI @accomponents. Section B examines the

linkages between WCM efficiency and performancérof.

5.2 Section A - Analysis of WCM Efficiency Change

5.2.1 Malmquist Productivity Index

Malmquist Productivity Index (MPI) makes use of tbfficiency calculated using DEA to
analyse the change in efficiency. It is used to sueathe change (progress or regress) in
efficiency of DMUs along with the change in techogy} over time. Productivity is defined
here as the ratio between two efficiencies, asutatied by the DEA, for the same production
unit in two different time periods (Odeck, 2000aré€ et al. (1994) (FGNZ) decomposed the
Malmquist productivity index into three parts, repenting (i) change in pure efficiency (PE)
(i) change in scale efficiency (SE) and (iii) clgann technology (TC).

As mentioned in chapter 3, PE measures the chamgechnical efficiency of DMU i.e.

improvement in efficiency due to improvement in g@cess. Since the firm becomes more
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technologically capable, it is able to gain mangddés (Srivastava and Gnyawali, 2011) (Zhou
et al., 2014). On the other hand SE measures changiiciency due to change in scale of
operations. The combination of PE and SE is calkethe catching up effect and they together
measure the change in technical efficiency of fifiure efficiency change measures the
relative ability of operators to convert inputsoirdutputs while scale efficiency measures the
extent to which the operators can take advantagetoms to scale by altering the size towards
optimal scale”(Neupane, 2013). TC is the changefficiency due to change or improvement
in technology which affects the efficiency of alinfis. In other words it is the change in
variable return to scale (VRS) reference technaloglgerefore, a productivity index is
decomposed into its two main components, techref@tiency change which reveals the
convergence or divergence of DMUs or any firm frdme best practicing frontier; and the
technological change which depicts improvementeteoration in DMUs (Casu et al., 2004).
If MPI1 or any of its components has a value grettian 1.0, it indicates that there has been
improvement or increase in efficiency whereas aiedéss than 1.0 indicates a decrease in

efficiency. A value of 1.0 indicates no change.

MPI along with its components PE, SE and TC hawnhesed by many researchers to study
the change in efficiency in various areas. Howewrerspite of its effectiveness in analysing
efficiency change, none of the studies have empldy®l1 to study WCM efficiency. In this
chapter, MPI along with its components PE and Sksel to study the change in efficiency of
WCM in Indian manufacturing sector over ten ye@@®@0@-2013). The focus is on PE and SE
because the study is interested in studying ordycdiching up effect of efficiency change.
This is because PE and SE are changes which atéicpe the firm and aid in analysing the
performance of specific firms. This chapter alsalgses the determinants of changes in PE

and SE to study the causes of WCM efficiency change

The second section of the chapter deals with tteioaship between WCM efficiency and
performance of firm. Here a number of firm performo@ measures are tested for their
association with WCM efficiency and its change. Terformance indicators considered

constitute of both accounting performance indicatord market performance indicators.

5.2.2 Efficiency Change Analysis

The DEA based WCM efficiency was calculated usingADEff 2 i.e. inputs consisted of
inventory, receivables and modified payables anguiwconsisted of sales and cashflow from

operations. The inputs and output variable selewotete used to calculate the DEA based
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WCM efficiency using BCC model. These efficiencyres were then used to calculate MPI
and its components as follows.

Using following notations:

For eachi,j=1,2 where 1 and 2 are first andsd@eriod of study respectively

C;; = Efficiency at time i relative to technology at tijmassuming CRS
V;; = Efficiency at time i relative to technology at tijassuming VRS;

The Malmquist productivity index (MPI) is then dedéd by

C C 1/2
MPI] = (ﬁ x ﬂ)
€11 Cyp

Malmquist productivity index is divided the intorée parts, representing (i) change in pure

efficiency (PE) (ii) change in scale efficiency (Sahd (iii) change in technology (TC) Fare et

al. (1994).
V.
PE = 22
V11
Cyz V.
SE = 22/ 22
Cll/Vll
C C 1/2
TC = (ﬁ x g)
CZZ ClZ

MPl = PE XSE XTC

It has been pointed out by many previous studias thquirements and norms of working
capital management differ with industry. Moreovarce DEA estimates efficiency of a firm

relative to other firms in the group therefore twaon correct results and avoid industry bias,
WCM efficiency needs to be calculated independefly each industry. Moreover, the

efficiency needs to be calculated separately fahegear in order to avoid any bias due to
effect of exogenous factors. The MPI and its caomstits PE, SE and TC are calculated for
each industry and for each successive pair of yiear2004-05, 2005-06 etc. Therefore there
are nine sets of data (2004-05 to 2012-13) for dadlistry depicting change in WCM

efficiency in each year. ‘FEAR’ package by P.W. 8@ is used to calculate Malmquist
productivity index and its components: pure efficg change, scale efficiency change and
technology change. The software is able to direzalgulate MPI and there is no need to first
calculate DEA based efficiency and then MPI. Tdhleshows the average values of MPI and
it components PE, SE and TC for each industry eyesay. The last column shows the overall

average values for each year.
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Table 5.1: Average MPI, PE, SE and TC values

Food| Text | Drug ‘ Plas | Chen{ Cons| Infr ‘Meta ‘Mach| Tran ‘ Misc

Avg

AverageMPI

2004-05

1.274

1.044

1.054

1.036

1.082

1.162

1.403

1.152

1.126

0.966

1.117

1.129

2005-06

1.228

0.956

1.188

1.305

1.008

1.099

1.148

1.007

1.182

1.056

1.079

1.114

2006-07

1.146

1.695

1.273

1.118

1.108

1.191

1.195

1.113

1.154

1.130

1.120

1.204

2007-08

1.198

1.738

1.045

1.060

1.055

1.131

1.057

1.015

1.076

1.304

1.123

1.164

2008-09

1.434

1.193

1.152

1.285

3.274

1.228

1.103

1.230

1.025

1.176

1.240

1.395

2009-10

1.085

1.155

1.158

0.993

0.985

2.604

1.093

0.991

1.231

3.077

1.041

1.401

2010-11

1.178

1.037

1.302

1.008

1.038

0.985

1.348

1.017

0.998

0.989

1.168

1.097

2011-12

1.201

1.117

1.086

1.073

1.060

1.034

1.220

1.119

1.908

1.128

1.167

1.192

2012-13

1.715

1.049

1.049

2.769

1.091

1.103

1.068

1.761

1.014

1.097

1.026

1431

Average

PE

2004-05

1.217

1.207

1.019

0.916

0.975

1.077

1.367

1.015

1.009

1.095

0.892

1.072

2005-06

1.146

0.982

1.177

1.377

1.060

0.838

0.973

1.268

1.150

1.072

1.458

1.136

2006-07

1.119

1.181

1.075

0.823

1.248

1.251

0.994

0.826

1.039

1.553

0.892

1.091

2007-08

1.103

1.040

1.051

1.041

0.965

0.944

1.014

1.026

1.026

1.125

1.348

1.062

2008-09

1.196

1.077

1.168

1.467

1.152

1.055

1.046

1.144

0.874

0.928

1.029

1.104

2009-10

1.220

1.163

0.988

0.992

0.998

1.074

1.168

0.843

0.946

1.055

0.999

1.041

2010-11

1.075

1.461

1.126

1.259

1.001

1.442

1.315

1.271

1.259

1.020

1.113

1.213

2011-12

1.049

0.927

1.055

1.074

1.181

0.997

0.976

1.256

1.041

1.233

1.164

1.087

2012-13

1.133

1.171

0.985

1.089

1.068

0.927

1.143

0.984

1.063

1.172

0.920

1.060

Average

SE

2004-05

1.020

0.944

0.975

1.140

1.052

0.989

1.173

1.004

0.965

0.971

1.004

1.021

2005-06

1.040

1.049

1.070

1.218

1.023

1.007

0.975

1.031

1.063

1.002

1.160

1.058

2006-07

1.023

1.062

1.012

0.990

1.050

1.032

1.065

1.013

0.988

1.048

0.999

1.025

2007-08

1.110

1.040

0.973

1.006

0.985

1.109

0.965

1.020

1.034

1.061

1.001

1.028

2008-09

1.052

1.006

1.015

1.029

1.014

1.130

1.192

1.048

1.027

1.035

1.004

1.050

2009-10

0.989

0.957

1.024

0.990

1.014

0.984

1.044

0.982

1.073

0.998

0.975

1.003

2010-11

1.042

1.101

1.026

1.040

1.017

1.013

1.014

1.058

1.006

1.033

1.155

1.046

2011-12

1.002

0.997

0.970

1.010

1.333

0.986

1.127

0.976

0.990

1.029

0.983

1.037

2012-13

0.993

1.007

0.991

0.998

1.014

1.044

0.932

1.005

1.010

1.013

1.200

1.019

Average

TC

2004-05

1.134

0.940

1.083

1.071

1.119

1.062

0.960

1.164

1.230

0.971

1.257

1.090

2005-06

1.030

0.957

0.938

0.823

0.986

1.330

1.247

0.802

0.998

0.992

0.768

0.988

2006-07

1.039

1.136

1.100

1.491

0.900

0.948

1.185

1.386

1.145

0.783

1.277

1.126

2007-08

1.047

1.694

1.021

1.004

1.123

1.134

1.133

0.996

1.023

1.117

0.881

1.107

2008-09

1.181

1.193

0.985

0.974

3.136

1.089

1.040

1.081

1.152

1.270

1.195

1.300

2009-10

0.968

1.104

l1.161

1.070

1.039

2.548

0.938

1.279

1.150

3.061

1.059

1.398

2010-11

1.118

0.676

1.094

0.812

1.117

0.736

1.132

0.795

0.826

0.984

0.929

0.929

2011-12

1.247

1.304

1.081

1.008

0.833

1.059

1.142

0.936

1.903

0.910

1.053

1.134

2012-13

1.698

0.911

1.117

2.700

1.200

1.172

1.112

1.816

0.965

0.957

1.882

1.403

144




From Table 5.1 it can be observed that on an aedatsgyMPI values vary between 1.0 and 1.4.
This indicates that the WCM efficiency of firms hasproved each year and on an average
there is around 20 to 25 percent improvement iear.yHowever, it can be observed that the
pure efficiency change in not very high. The averaglue of PE ranges from 1.0 to 1.2 with
most values being around 1.0. This indicates thagtrfirms have only marginally improved
their efficiency and thus have moved only slightwards the efficient frontier.

Similarly it can be observed that the scale efficiealso has average value of around 1.0. This
again indicates that the scale of operations ohdithas improved only slightly over the
duration of the study. In fact if PE, SE and TC eoenpared it can be seen that the lowest
average values are for SE. This shows that theowapnent in WCM efficiency as observed
from MPI values is not due to the improvement ialsmf operations. Thus most firms of the
sample have only slightly changed their scale aratons towards the optimal size and thus
over the years the average value of scale effigibas remained at around 1.0.

The technology change (TC) values have shown magition with values ranging from 0.98
to 1.4. This shows that the improvement in WCMaiéincy (MPI values) is mostly due to the
overall change or improvement in technology andstthere has not been much change in

relative performance.

To further analyse the change in WCM efficiencymnalative values of MPI, PE, SE and TC
were calculated and plotted on a graph. The cummalaalues were calculated by taking the
average values of MPI, PE, SE and TC (from lastirool of Table 5.1) and then multiplying
the value of each year. e.g. from MPI the cumudatralue of each year were calculated as
shown in Table 5.2. Similar method was used toutale cumulative change in PE, SE and
TC.

Table 5.2: Calculation of cumulative MPI

Year Avg. MPI Calculation Cumulative MPI
2004-05 1.129 =1.129 1.129
2005-06 1.114 =1.114*1.129 1.258
2006-07 1.204 =1.258*1.204 1.514
2007-08 1.164 =1.514*1.164 1.762
2008-09 1.395 =1.762*1.395 2.457
2009-10 1.401 =2.457*1.401 3.443
2010-11 1.097 =3.443*1.097 3.777
2011-12 1.192 =3.777*1.192 4.502
2012-13 1.431 =4.502*1.431 6.442
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The cumulative values calculated were plotted @nagh as shown in Figure 5.1. The figure
shows that there is almost continuous improvemeefficiency over the years and the overall
efficiency in 2013 is more than four times to whawas in 2004. As inferred from Table 5.1

much of this change is due to change in technotwgiyontier change as the graph of TC is
steepest among all components of MPI. This is Yadid by PE plot which shows that pure

efficiency of firms has almost doubled in the Ia8tyears. This clearly depicts that firms have
become almost twice as efficient in handling wogkaapital and this may be mainly attributed

to more efficient working capital management preces

The plot of SE shows that there has been only dl smmeunt of increase (1.4 times) in scale
efficiency and indicates that as inferred from tkeults of Table 5.1, the improvement in
efficiency due to change in scale of operationyeasy small. Hence the overall change in
efficiency is mainly due to change in technologyickhhas shown the highest jump among the
components of MPI.

Overall it can be inferred that MPI has grown diigantly over the last 10 years signifying a
large change in overall WCM efficiency of firms. Wever most of this change is due to the
change in technology which has affected all firsmssmall amount of WCM efficiency change

is due to the improvement in technical efficiendyiraividual firm. An almost insignificant

change in WCM efficiency is due to improvementgale of operations.

4.500
4.000

3.500

3.000
2.500 MPI
2.000 PE
1.500 = SE

1.000 +— TC

0.500

0.000 . . . .

Figure 5.1: Cumulative values of MPI and it componets
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5.2.3 Determinants of WCM Efficiency Change

The next part of the analysis focuses on examithegassociations between change in various
firm-specific variables and MPI components purédntecal efficiency (PE) and scale efficiency
(SE). The variables used were the same as usea wwhelysing determinants of WCM
efficiency in chapter 4. However since the analysidor determinants of change in WCM
efficiency (and not WCM efficiency itself) there®orchange in values of variables in
subsequent years were used as independent variéblether words, the difference between
value of variables in previous year and this yearemused. Thus the independent variables
used are, age change (AGEC), size change (SlZ@hgehin fixed assets to total assets ratio
(NFAC), debt change (DEBC), change in sales gro(@hGC), change in cash and bank
balance to total Assets (CASC) and change in ragarassets (ROAC). Since change in age of
firm will always be one year therefore this vareBAGEC) was eliminated from the analysis.

The dependent variables used were MPI, PE and 8teaurrent year.
Graphical Analysis

In the first step graphical/visual analysis wagiedrout to get an idea of the overall cause of
change in WCM efficiency. In this the data of adbustries were pooled and was sorted in
increasing order of each independent variable émeewvalue). e.g. the firms were sorted in
order of lowest average increase in size to higiestage increase in size. The firms were then
divided in to deciles (10 parts) and average vatdesimulative PE and SE were calculated for
each decile. These average values for each deeile plotted on graph. Figure 5.2 to Figure
5.7 depict the various relationships.

L el
B, N R O 0 N

PE

SE

Cumulative Efficiency Change

©c o o o
N B O

o

Changé in Size

Figure 5.2: Relation between efficiency change anthange in size
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Figure 5.2 shows the relationship of PE and SE wlidinge in size of firm. It can be observed
that overall there seems to be a negative relatfarhange in size with both PE and SE. The
relation of change in size with scale efficiencyde is not very clear although there has been
drop in cumulative SE 1.8 to 1.1 in the first 8 ngeaSimilarly in case of PE the cumulative
values have shown an almost continuous decline fr@1o 1.0. Thus it can be inferred that as

there is increase in size of firms, the increagauire and scale efficiencies decline.

Figure 5.3 shows the relationship of PE and SE walithnge in proportion of net fixed assets.
The graph shows that there is no clear trend atiogiship but the overall the PE graph shows
an upward drift. This indicates that as there isr@ase in proportion of fixed assets, the
efficiency of firms also improves. The scale effiety also shows that an overall upward shift
but the trend in not consistent. This indicates @a increase in NFA improves the scale

efficiency but the relationship is not consistent.
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Figure 5.3: Relation between efficiency change arthange in proportion of fixed assets
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Figure 5.4: Relation between efficiency change archange in debt

Figure 5.4 shows the relationship between changkelr and cumulative change in efficiency.
From the figure it is clear that although the tremdnore prominent in PE, both PE and SE
have shown a downward trend. This shows that a® tiseincrease in debt, efficiency gets
hampered. Thus firms which on an average have laveegase in debt are able to improve the
WCM efficiency more than those which experiencehbigincrease in debt during the same

period.

Figure 5.5 shows the relationship between changgranwth rate of sales and the WCM
efficiency change (PE and SE). The figure doesshotv any clear trend and both PE and SE
plots remain at more or less same position. Theigitaphical analysis is not able to predict any

explicit relationship between efficiency change ahdnge in sales growth.
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Figure 5.5: Relation between efficiency change anthange in sales growth

Figure 5.6 shows the relationship between changeash holdings and WCM efficiency
change. The graph presents a somewhat upwarditrdrath PE and SE with increase in cash
holdings change. This indicates that firms withheigincrease in cash and bank balances
experience a higher increase in both pure and sféiteency over the period. For PE the
cumulative value is around 1.0 for low average daslling firms as against around 1.4 for
high holdings. The increase is not considerablesbggests that there is slight improvement of
15-20% in WCM efficiency over a period of 10 yearghose firms which increase their cash

and bank balances.
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Figure 5.6: Relation between efficiency change arshange cash holding
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Figure 5.7: Relation between efficiency change archange in ROA

Figure 5.7 shows the relationship between changeOw and cumulative change in WCM
efficiency. The plots of both PE and SE show arclgavard trend indicating a significant
increase in efficiency change with increase inmeton assets. The relationship shows that
firms which experience a higher increase in ROA als able to increase their WCM

efficiency more and this is true for both pure ta@chl and scale efficiency.

The graphical analysis presents an overall ideth@ftype of relationships between change in
various variables and change in WCM efficiency. Tieat subsection of the study carries out

statistical analysis in order to confirm these obseé relationships.
Statistical Analysis

The relationships inferred from the graphical as@lywere further examined using the
statistical analysis in this section for confirneati Similar to the analysis in chapter 4, here too
the data is in the form of panel data. Thereforeepaata regression analysis is applied to
examine the relationship of MPI, PE and SE with ¥laeous firm-specific factors i.e. size
change (S1ZC), change in fixed assets to totaltassdio (NFAC), debt change (DEBC),
change in sales growth (SLGC), change in cash an& balance to total assets (CASC) and
change in return on assets (ROAC). In addition maconomic factors i.e. change in GDP
growth rate (GDPC), change in interest rate (IN8@J change in inflation rate (INFC) were
also tested for possible influence on MPI andaspgonents PE and SE.

Hausman test was applied and it was found thatptibdability value was less than 0.05

indicating that the fixed-effect model was mostadnie (macroeconomic variables needed to be
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removed from the model to apply Hausman test sihegest failed because of cross section
test invariance). The correlation matrix was ol#dito check for problem of multicollinearity
in the model. Table 5.3 shows the correlation tafleorrelation value of above 0.5 or below -
0.5 indicates high correlation and can cause nallithearity problem. It was found that there is
high correlation between GDPC and INFC (0.690\vds therefore necessary to remove one of
the variables to remove the problem. INFC was foeseremoved from the analysis and only
two macroeconomic variables GDPC and INTC were usé¢dde model. The variance inflation
factors were calculated for the remaining varialideseach model (dependent variable MPI, PE
and SE) to check for any further multicollineanoblem. Table 5.4 shows the VIF values and
it can be observed that the VIF values are welhlwehe danger zone of 10. This confirms that
the model is free from any multicollinearity proimleGLS weights with cross section weights

were used in the model to avoid heteroscedaspedilem.

Table 5.3: Correlation table of independent variabés

Correlation | CASC | DEBC | NFAC | ROAC | SIZC | SLGC | GDPC | INTC |INFC
CASC 1

DEBC -0.029 1

NFAC -0.184| 0.044| 1.000

ROAC 0.052| -0.467| -0.057| 1.000

SIzC 0.083] 0.046| -0.136| -0.027| 1.000

SLGC -0.007| -0.005| -0.005| 0.027| 0.086| 1.000

GDPC 0.039 -0.022| -0.058| 0.042| 0.113| 0.014| 1.000

INTC 0.017| 0.008| -0.075| 0.017| 0.102| 0.021| 0.364| 1.000
INFC 0.009| -0.027| -0.047| 0.040| 0.060| 0.027| 0.690| -0.200 1

Table 5.4: VIF values for regression model

MPI PE SE
CASC 1.053 1.066 1.040
DEBC 1.292 1.285 1.263
NFAC 1.074 1.091 1.096
ROAC 1.297 1.297 1.239
SIZC 1.110 1.121 1.177
SLGC 1.049 1.050 1.069
GDPC 1.170 1.178 1.182
INTC 1.169 1.175 1.170

Thus the regression model used was

Efficiency Change
= a+ B,CASC + [,DEBC + [3NFAC + B,ROAC + [5SIZC + L¢SLGC
+ ;GDPC + [gINTC + e
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The model was namédod 3for reference.

MPI, PE and SE were used as dependent variableasures of Efficiency Change.

Table 5.5 shows the results of the analysis forélgeession model with MPI, PE and SE as

dependent variables.

Table 5.5: Results from regressiood 3

MPI PE SE
Ine/(;?i(;rgtlj;nt Coefficient | Prob. | Coefficient | Prob.| Coefficient | Prdb.
CASC 0.808 0.000 0.378 0.000 0.004 0.741
DEBC -0.139 0.000 -0.141 0.000 -0.017 0.019
NFAC 0.211 0.000 0.256 0.000 -0.015 0.088
ROAC 0.214 0.000 0.016 0.49 0.036 0.000
SIZC -0.337 0.000 -0.183 0.000 -0.009 0.021
SLGC 0.214 0.000 0.079 0.000 0.009 0.000
GDPC -1.121 0.000 0.172 0.205 -0.049 0.160
INTC -3.355 0.000 3.706 0.000 -0.022 0.840
C 1.308 0.000 1.116 0.000 1.070 0.000
Adjusted R-squared 0.123 0.010 0.054
D“gg&gf‘ggo” 2.367 2.478 2.498

From Table 5.5 it can be observed that the Durbatséh statistics in all the three cases were
around 2.4. This value is somewhat high but id afithin the required range of 1.5 - 2.5.
Therefore it can be safely assumed the all theethegressions are free from problems of

autocorrelation.

The adjusted R-squared values were on the lowerwith the maximum value of 0.123 for

MPI1 and minimum of 0.01 for PE. The low value ofusmied R-squared for PE suggests that
change in pure efficiency is caused by improvenrem¢chnical process of the firms and only
slightly affected by other exogenous factors. THpisted R-squared value in case of SE is
slightly higher at 0.05 which suggests that chaimgscale efficiency is more effected by the

selected determinants in comparison to change ia pfficiency. The result is on expected

lines because the scale of operations may be nfteeted by various internal and external

factors in comparison to pure efficiency which nhairreflects the efficiency of the

management and is generally less affected by @utators.
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Table 5.5 also shows the coefficients of varioudependent variables along with their
probability values. The coefficients which were riduto be significant at 95% confidence
interval have been highlighted. The sign of coéfits indicates whether there is negative or
positive relation with the dependent variable. Hogre the direction of relationship is

important only if the variable is statistically sifjcant in the model.

In case of MPI, it was found that all the indepenideariables were significant. The variables
CASC, NFAC, ROAC and SLGC were found to have atpasrelationship with MP1 whereas
DEBC, SIZC, GDPC and INTC exhibited negative relaship. The direction of the
relationships of firm-specific variables was sansetlaose found in previous chapter (in the

analysis of WCM efficiency determinants).

In case of PE not all the variables were foundeaignificant. While CASC, NFA, SLGC and
INTC were found to be positively related to PE, dontrast, DEBC and SIZC exhibited
negative relationship. ROAC and GDPC were not founbe statistically significant (at 95%).
The variables that were significant in the moddiibited same direction of relationship as in

case of MPI.

Only four variables were significant in case of JEOAC and SLGC exhibited positive
relationship whereas DEBC and SI1ZC showed negagihaionship. CASC, NFAC, GDPC and
INTC were found to be insignificant.

Overall following can be inferred about each indefent variable:

Change in cash has positive influence on overadngk in WCM efficiency. The effect is
however statistically significant only in MPI and&PBoth graphical and regression analysis
suggests that when firms experience higher increasash holdings, there is an accelerated
increase in working capital management efficienis is consistent with the earlier findings
in chapter 4 where a positive relationship was olesk between WCM efficiency and cash
holdings. Since current assets such as inventatyreceivables are liquid alternatives of cash
therefore it is expected that firms which increttsgir cash may decrease their investment in
other current assets. This would result in a graateease in WCM efficiency if the sales and
cash flow from operations remain same. Howeveeffisct on improvement in scale efficiency

was not found to be significant.

Change in debt exhibited negative effect on WCNtefhcy change and the variable was foun
to be significant in MPI along with its constituenPE and SE. The graphical analysis

suggested a negative relation and this was condirbyethe results of regression analysis. The
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results suggest that increased use of leveragdendyto negative change in WCM efficiency.
This is consistent with the earlier results wherenegative relationship between WCM
efficiency and leverage was observed. Since iner@asilebt increases the risk exposure of
firms therefore if there is a large increase intdebn such firms would try to reduce other risk
exposures. Such firms would like to maintain suéfit liquidity and may not push for increase
in current liabilities or for reduction in curreassets. Thus the efficiency of WCM in such
firms may show sluggish improvement. Although iteigpected that firms which take higher
debt may exhibit improvement in scale of operatidus to larger availability fund. However,
SE exhibited a negative relation with debt changijch suggests that higher scale of
operations is not translating into higher scalegghcy in this case.

Change in net fixed assets exhibited a positivatimiship with change in WCM efficiency.
The results from the graphical analyses suggebte@xistence of somewhat positive influence
of NFAC on PE and inconsistent effect on SE. Thgregsion confirmed these results since
NFAC was found to have significant effect on MPU&PE but insignificant effect on SE. This
suggests that increased investment in fixed askeds not necessarily improve the scale of
operations towards the optimal level. The resulticate that when there is large increase in
fixed assets, firms may experience shortage of duadd thus forced to reduce their
investments in current assets and increase thpendience on current liabilities. Hence it may
lead to increase in efficiency of WCM due to reductin net current assets. The results are
also in line with the results obtained in chaptexhlere a negative relationship between debt
and WCM efficiency was observed.

Change in ROA was found to have a positive infleenn WCM efficiency change. The
graphical analysis exhibited a strong positive treta of ‘ROA change’ with PE and SE.
However in regression analysis ROAC was found tsigeificant only in case of MPI and SE.
It was expected that an increase in ROA suggestease in overall efficiency in asset
utilisation and thus would lead to higher cumulatimcrease in pure efficiency. The results
however show that though overall efficiency chamg@ositively affected by an increase in
ROA but PE remains insignificantly affected. Impeavent in ROA was found to significantly
improve the scale efficiency, indicating that impgment in ROA enables the firm to increase

its scale of operations towards the optimal level.

Change in size exhibited negative effect on the We€Miciency change. The effect was
evident from the graphical analysis and was alsafigcned statistically by the regression
analysis. This suggests that when there is largease in size of firm, it has negative effect on

155



the increase in WCM efficiency. This phenomenon meylue to the fact that as firm increase
in size they become less aggressive in managingdlty. The results from chapter 4 also
exhibited similar relationship where size was fouttd have negative effect on WCM
efficiency. As stated earlier, as a firm becomegdaits objective may change from aggressive
management of funds to increasing of market shaceatainment of market leadership. A
large firm may have sufficient financial stabileyd thus can keep large stocks of inventory for
future demands and ready availability of produtitsnay also not mind extending large and
longer credit to customers to maintain its marketre and leadership. It was expected that an
increase in size would positively affect the soafleoperations and thus would have positive
effect on scale efficiency. However the resultsvgtivat SE too gets negatively affected when

there is an increase in size of firm.

Change in sales growth exhibited a positive retataith WCM efficiency change. The
graphical analysis suggested that firms that haghkeh increase in sales growth experience
higher increase in WCM efficiency. The regressioalgsis confirmed that an increase in sales
growth rate positively influences MPI along with BEd SE. The results are on expected lines
since the increase in sales growth would increaseales of firms. This would result in higher
WCM efficiency if the level of current assets amablilities remain same. Increase in sales
growth creates high expectation for future sales thie firm may thus try to make maximum
use of its limited resources by pushing the supplie giving more credit in order to scale up
operations. Moreover, an increase in sales gromdteases confidence of suppliers as they feel
more assured in lending to such firms. Thus chamdmth technical and scale efficiencies are

positively affected by increase in sales growth.

Similar to the results obtained in chapter 4, nohéhe variables showed consistent effect in
case of macroeconomic variables. Change in GDPbagtinegative effect on MPI but in case
of PE and SE it was found to be insignificant. Mxwer the direction of the relationship was
also inconsistent. Thus the effect of GDP chang®V/&@M efficiency change cannot be stated
with confidence. Similarly change in interest ravess found to have negative influence on
MPI but exhibited positive effect on PE and wasnidio be insignificant in case of SE. The
impact of interest rates are thus also not clean fthe analysis.
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5.3 Section B - Linkages between WCM efficiency anfirm performance

5.3.1 Introduction

Improvement in efficiency of management is benafionly if it gets translated into improved
performance. Similarly, any improvement in the @éncy of working capital management
must result in improved firm’s performance. Sintéas been established that manufacturing
technology intensity and its structure affect enfg performance (Gupta et al., 1997), therefore
it is also expected that as firms become moreiefftan managing working capital, they would
perform better and this would be evident in thaicial results and stock returns.

In this section the focus is on examining the assion between the WCM efficiency measures
and firm’s performance measures. It is clear from analysis in chapter 2 that there are very
few studies that have explored the relationshipybeh WCM efficiency and financial
performance of firms. The studies which tried t@mine this have mostly used accounting
based ratios as measures of performance. It isssageto include both market ratios and
accounting measures for accurate assessment offos' $eeffect on firm’s performance (Soana,
2011). Moreover most of the studies have utilise@dremely small sample of firms and thus
the results cannot be generalised for the wholestig. Even the results were found to be
mixed and contradictory to each other. Althoughasgé number of studies have been
conducted using data from other countries but tlesiults cannot be reliably applied to Indian
firms. Therefore, this section of the thesis triesexamine if the performance of firm is

significantly influenced by the efficiency of worg capital management.

5.3.2 Methodology and Analysis

To examine the influence of WCM efficiency, the nBlA based measure (DEA Eff 2) along
with the traditional measures were used for appnaxing WCM efficiency. The results in
previous chapters indicated that the charactesisidEA Eff 1 and DEA Eff 2 do not differ
significantly and since DEA Eff 2 had more outpatiables therefore DEA Eff 2 was chosen
for the analysis. Both accounting and market perémce measures were used for estimating

firm performance.
The following measures were used for assessinfirthis performance:

Return on Equity (ROE)ROE = (Net Profit)/(Book Value of Equity)
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ROE measures the returns earned on investments loyaglguity shareholders. Its relationship
with WCM efficiency would indicate, whether an inopgement in efficiency of WCM

translates into improved earnings per unit of gguwestment.
Return on Sales (ROS}0S = (Net Profit)/(Net Sales)

ROS is the most common performance measure anceassumes the efficiency of firm in
generating returns from its sales. Improvement fiiciency of WCM may result in cost

savings which may improve the profitability of firm
Tobin’s Q:TQ = (Mkt value of (Equity + Preferred Stock + Debt))/(Total Assets)

Tobin’s Q is an indicator of market performancdioh and shows the valuation position. Its
relationship with WCM efficiency measures would whahether the improvement in WCM

efficiency improves the perceived value of firmthg investors.
Price to Earnings Ratio (PE)E = (Price per share)/(Earnings per share)

PE is another valuation measure and is an indicatahe perceived value of firm. It is
expected that any positive change in the WCM dficy of firm may improve the investors’

perception and hence they may be willing to payenior each dollar of firm’s earnings.

Market Value Added (MVA):
MVA = (Mkt value of (equity + debt)) — (Book value of (equity + debt))

MVA is used as proxy for wealth creation/destructad value. The relationship between MVA
and WCM efficiency would indicate whether changesfficiency of WCM affects the wealth
creation. It would indicate whether the improvedicefncy gets translated into improved
market value of firm’'s assets. MVA deflated by t@tssets is used in the analysis.

Thus the analysis comprises of two accounting nreaswf performance, two market

performance measures and one wealth creation neeasur

To analyse the relationship between various firmigpenance measures and WCM efficiency
measures, regression models were used with WCMieitty as independent variable and
firm’s performance as independent variable. In @oldifew firm specific characteristics were
also used as control variables. Separate models wssad for each performance measure and

for each WCM efficiency measure.

Thus the regression model has the following gerferai:
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Firm Performance = a + B(WCM Efficiency) + )/Z(firm characteristics) + €

This model is termed ddod 4

Where

a represents intercept.

B represents coefficients of WCM efficiency

y represents coefficients of control variables amdpresents residual error.
Firm performance is measured usR@E, ROS, TQ, P& MVA

WCM Efficiency is measured usingEA EFF 2, CCQr NTC

And firm characteristics compriseslofAGE), In(Total Assets) and Debt Ratio

Table 5.6: Regression models for relation betweeirrin performance and WCM efficiency

1 ROA = a+ B(DEAEFF 2)+ )/Z(firm characteristics) + €
2 ROS = a+ B(DEAEFF 2) + )/Z(firm characteristics) + €
3 TQ = a+ B(DEAEFF2)+ yE(firm characteristics) + €
4 PE = a+ B(DEAEFF 2)+ yZ(firm characteristics) + €
5 ROE = a+ B(DEAEFF 2)+ yZ(firm characteristics) + €
6 ROA = a + B(CCC) + )/Z(firm characteristics) + €

7 ROS = a+ B(CCC) + yE(firm characteristics) + €

8 TQ = a+ B(CCC) + yE(firm characteristics) + €

9 PE = a+ B(CCC) + )/Z(firm characteristics) + €

10 ROE = a + B(CCC) + yZ(firm characteristics) + €

11 ROA = a+ B(NTC) + yZ(firm characteristics) + €

12 ROS = a+ B(NTC) + )/Z(firm characteristics) + €

13 TQ = a+ B(NTC) + yE(firm characteristics) + €

14 PE = a+ B(NTC) + yE(firm characteristics) + €

15 ROE = a+ B(NTC) + )/Z(firm characteristics) + €
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Since each industry may have different charactesisherefore regression analysis was carried
out for each industry separately. In each industrtgh of the firm performance measure (total
5) was regressed on each of WCM Efficiency mea@otal 3) and hence a total of (5x3)15
regression models were applied for each industapld’5.6 shows the list of the 15 regression
models used in each industry.

The fixed effect regression model was applied ideorto examine the effect of only time
varying factors. Hausman test was carried out suenthe suitability of fixed effect model
over the Random effect model. For all the regressimodels it was confirmed through
Hausman test that fixed effect model was more Bl@itdn addition LLC Panel unit root test
for regression variable was carried out to teststationarity of individual data sets. Table 5.7
gives the results of LLC unit root test and sholet &l the variables are stationary.

The fixed effect regression model was applied viihS weights to avoid the problem of
heteroscedasticity. Moreover Durbin-Watson stasstas calculated for each of the model to
ensure that the problem of autocorrelation is mesgnt. It was found that the Durbin Watson
statistics of all models were between 1.5 and ri&dicating absence of autocorrelation problem.

The adjusted R-squared values and Durbin-Watsadistgta is given in Annexure 1.

Table 5.7: LLC unit root test results

Statistic Prob.
MVA -43.29 0.000
PE -54.25 0.000
ROE -41.01 0.000
ROS -95.55 0.000
TQ -40.41 0.000
DEA Eff -61.06 0.000
CCcC -42.95 0.000
NTC -41.63 0.000

The results of the regression analysis were setgégato three parts with each part showing
results of one WCM efficiency measure. Table 5.8,&5.10 show the results for DEA Eff 2,
CCC and NTC respectively. In each of these tabtefficient values of WCM efficiency
measures are given. The shaded cells represetiicer@s which were found to be significant
at 95% confidence. Each table also shows the twtaiber of industries in which the WCM
efficiency measure was found to be significant gach performance measure). The interest of
study mainly lies in the direction of the relatibis The overall direction of the relationship is
confirmed if the direction of relationship is sarftg more than 5 industries. If less than 5
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industries show one direction of relationship thdse relationship has been marked as
insignificant.

Table 5.8 shows the values of coefficients andctiva of the relationship between DEA Eff 2
and various firm performance measures. It showsthiieaDEA EFF 2 has positive relationship
with four out of the five performance measures usaaly in the case of PE, the relationship
was found to be insignificant. This shows that kb#haccounting measures viz. ROS and ROE
are positively influenced by WCM Efficiency (as rsaeed by DEA Eff 2). In addition the
market performance measure TQ and wealth generatieasure MVA is also found to
increase with improvement in WCM efficiency. Ovéthk results of Table 5.8 suggest that the
firm performance is improved when there is increes®EA Eff 2 (WCM efficiency). The
results also show that DEA Eff 2 is a good meastid/CM efficiency since it has significant

relationship with firm performance.

Table 5.8: Regression results: Firm performance an®EA Eff 2

ROS TQ PE MVA ROE
Food 0.051 0.458 -1.617 0.395 0.328
Text 0.012 0.046 -6.580 0.148 -0.050
Drug 0.025 0.110 1.453 0.133 0.016
Plas 0.042 0.029 -4.648 0.007, 0.028
Chem 0.000 0.028 -0.723 0.068 0.000
Cons 0.040 0.377 0.478 0.240 0.172
Infr 0.007 -0.195 -1.402 -0.013 0.500
Meta 0.003 0.010 -9.363 -0.085 0.102
Mach 0.086 0.406 -0.170 0.456 0.229
Tran 0.011 0.199 7.088 0.201 0.045
Misc 0.074 0.019 -1.058 0.268 0.243
Number of industries in which DEA Eff 2 is sign#ict along with the direction of the relationship
Sig at 95% 6 7 3 9 5
+ve 6 tve 7 +ve 0 +ve 8 +ve 5
-ve O -ve O -ve 3 -ve 1 -ve O
Relation with Positive Positive  Insignificant Positive Positive
DEA Eff 2

Table 5.9 shows the relationship of CCC with vasidum performance measures. It can be
seen from this table that three out of five perfance measures were found be significantly
related to CCC. CCC was found to significantly effROS, TQ and MVA while its effect on
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PE and ROE were inconsistent. Thus one accountarfprmance measure, one market
performance measure and wealth creation measue faend to be significantly affected by
CCC. In all these measures the relationships wetmd to be positive between WCM
efficiency and firm performance. The results areilgir to the results obtained in Table 5.8 and
again suggest that with increase in WCM efficietttgre is improvement in returns as well as
firm valuation. However unlike case of DEA Eff 2 ere ROE exhibited positive relationship

with WCM efficiency, the relationship in case of C@as inconclusive.

Table 5.9: Regression results: Firm performance an€CC

ROS TQ PE MVA ROE
Food -5.26E-05 -1.00E-03 3.48E-02 -3.93E-04 6.75E-04
Text -4.13E-05 -8.41E-06 3.15E-02 -1.22E-04 4.90E-09
Drug -1.67E-04 7.10E-05 2.26E-03 3.17E-05 -3.99E-05
Plas -1.12E-04 -8.78E-05 1.50E-03 -2.29E-04 -1.62E-04
Chem -1.10E-04 -8.80E-06 -6.20E-04 -5.83E-05 -6.97E-05
Cons -1.70E-04 -1.50E-04 -3.31E-04 -1.47E-04 -1.92E-04
Infr -1.21E-04 -1.31E-05 -3.29E-03 7.94E-04 -3.18E-04
Meta -1.37E-04 -4.19E-04 2.50E-02 -9.68E-04 -5.62E-04
Mach -2.47E-04 -5.37E-04 -7.99E-03 -9.59E-04 -3.41E-04
Tran -1.41E-06 -6.72E-08 2.34E-04 -9.50E-07 -7.73E-07
Misc -6.16E-03 9.71E-05 2.27E-04 5.72E-08 8.77E-03

Number of industries in which CCC is significamrd) with the direction of the relationship

10 5 3 6 6
Sig at 95% +ve 0 +ve 0 +ve 3 +ve 0 +ve 2
-ve 10 -ve 5 -ve 0 -ve 6 -ve 4
Relation with
CCC . . N . -
Negative Negative Insignificant Negativeg Insignificant
Relation with
WCM Eff . . N . N
Positive Positivegl  Insignificant Positive  Insignificant

Table 5.10 shows the relationship between NTC aartbws firms’ performance measures.
Here only ROS and MVA showed consistent relatiomskith NTC and none of the market

valuation measure was found to be significantlgetifd by NTC. The relationship of both of
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these measures was positive which again confirras ahpositive change in working capital

management efficiency does positively affect tme fperformance. The results suggest that a

positive change in NTC will surely improve the metsiand would promote wealth creation but

the effect on valuations is not confirmed.

Table 5.10: Regression results: Firm performance ahNTC

ROS TQ PE MVA ROE
Food -5.95E-05 5.68E-05 2.08E-02 -2.07E-04 5.16E-04
Text 2.50E-04|  -2.46E-04]  -4.93E-02] -1.27E-04 1.51E-03
Drug -1.27E-04 -9.05E-05 7.58E-03]  -1.28E-04 1.90E-04
Plas -1.09E-04|  -2.91E-04 1.34E-02]  -6.64E-04]  -1.80E-04
Chem 1.79E-04)  -8.90E-05|  -1.08E-03] -6.81E-04|  -3.43E-04
Cons -1.89E-04 -1.36E-04|  -1.94E-04] -1.35E-04]  -1.40E-04
Infr -5.45E-04  -2.66E-04]  -458E-03] -4.19E-04|  -1.11E-03
Meta -9.12E-05 -3.20E-04 2.82E-02|  -1.09E-03 2.85E-04
Mach -3.14E-04|  -1.12E-03]  -1.73E-02] -1.87E-03]  -9.04E-04
Tran 1.57E-05 -1.20E-04 2.07E-02|  -8.92E-05 -1.35E-06
Misc 1.39E-05 8.35E-05|  -1.75E-03]  1.05E-04|  -2.10E-04

Number of industries in which NTC is significanbag with the direction of the relationship

i 0,
Sig at 95% 7 4 4 7 5
+ve 1 +ve 0 +ve 3 +ve 1 +ve 2
-ve 6 -ve 4 -ve l -ve 6 -ve 3
Relation
with NTC
Negative| Insignificant| Insignificant Negative| Insignificant
Relation
with WCM
Eff Positive| Insignificant| Insignificant Positive| Insignificant

The overall relationships between the various messof WCM efficiency and different

measures of firm performance are given on Tabl&.3tXan be clearly observed that DEA Eff

2 is significantly related to most of the perforrmarmeasures. In general it can be observed

that if a performance measure is significantlyteddao any of the WCM efficiency, it would be

definitely related to DEA Eff 2. The only measubhattwas not found to be related to any of the

WCM efficiency measure was price-earnings ratiol éther performance measures were

related to at least one WCM efficiency measuresTgives a clear indication that WCM

efficiency does have effect on the performance\aidation of firms and that improvement in
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WCM efficiency would to a large extent help in imping the performance and valuation of

firms.

Table 5.11: Relationship of WCM Efficiency measuresvith firm performance

Performance Efficiency Measure
Measure
DEA CCcC NTC Overall
ROS Positive Positive Positive Positive
TQ Positive Positive Insignificant Positive
PE Insignificant Insignificant Insignificant Insignificant
MVA Positive Positive Positive Positive
ROE Positive Insignificant Insignificant Insignificant

Overall the observations for relationship betwee@MVefficiency and firm performance can
be inferred as follows:

Return on sales (ROS), which is the most commoséduneasure to gauge the performance of
firms is found to be positively affected by WCM ieféncy and most importantly all the
measures of efficiency show consistency. A totab,010 and 7 industries were found to have
significant relationship of ROS with DEA Eff 2, CChd NTC respectively. Zariyawati et al.
(2009), Sharma and Kumar (2011), Kaur and Singi3p@nd others have found similar
results in studies on different industries and ¢oes. The results of the study are robust as
three different WCM efficiency measures are tesfédwe results suggest that an improvement
in efficiency of WCM can significantly improve thprofitability of firms across most

industries.

Return on Equity (ROE) is another accounting basexhsure which measures the return
earned per unit of shareholders’ funds. It is fotlmt ROE is more or less significantly related
with DEA Eff 2 but is not found to be significanthglated to any other WCM efficiency
measure. Actually, ROE is found to be affected WyQCand NTC in 5 and 6 industries
respectively but the direction of the relationshigs found to be mixed and thus no inference
could be drawn from these results. In case of DEA2EROE was significantly affected in 5
industries and the direction of the relationshipswadso consistent. This also proves the
superiority of the new DEA based measure sincedlagionships appear to be more consistent.

Overall the result indicates that ROE is not sigaiftly affected by WCM efficiency in a
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consistent way but roughly there is a positive tr@hship. The results are similar to those
obtained by Danuletiu (2010).

Tobin’s Q (TQ) measures the market valuation orkaiaperformance of firm and is found to
be significantly positively related to two out dfet three measures viz. DEA Eff 2 and CCC.
TQ was found to be significant in 7 and 5 industniespectively in case of DEA Eff 2 and
CCC with all industries suggesting a positive tielaghip between WCM efficiency and TQ. In
case of NTC too, the direction of the relation veasne but was significant in 4 out of 11
industries. The overall inference from the residtghat with improvement in efficiency of
WCM, the market valuation of the firm improves. §imdicates that WCM efficiency is valued
highly by the investors as they assign more vaduirins which efficiently manage their short
term assets. Mohamad and Saad (2010) and Vurhl(@042) obtained results similar to those

obtained here.

Price to earnings ratio (PE) is another valuaticasure which measures the value assigned by
investors in comparison to the earnings of the fiithis is the only performance measure
which showed insignificant relationship with alfieiency measures and most industries. Even
in the few industries where the relationship wamisicant, the direction of the relation was
mixed. Thus no specific conclusion can be drawmftbe results. It is possible that since an
increase in WCM efficiency improves both marketuagion and earnings, therefore the ratio
(market price to earnings) might not undergo sigaift change and hence the relation of PE
with WCM efficiency is found to be inconsistent. @all in can be inferred that PE is not

affected by change in WCM efficiency.

Market Value Added (MVA) is market performance megasand measures the wealth creation
by firm. MVA showed significant relationship withl ghe three WCM efficiency measures and
exhibited significant relationship in 9, 6 and dustries in case of DEA Eff 2, CCC and NTC
respectively. This suggests that an improvemenhénutilisation of short term assets aids in
wealth creation and improves market valuation ohfiSince MVA is roughly the difference

between market and book value of debt and equitindicates how much value has been
created due to the functioning of firm. It can Inéeired here that an improvement in the
efficiency of working capital management improvies bverall functioning of firms and hence

leads to creation of value/wealth and higher vadmalby investors.

Overall it can be inferred that an increase iInW¥€M efficiency is an essential ingredient for

improvement in the performance of firm. Both acdmum based performance measures and
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market valuation based measures exhibit significalationship with WCM efficiency. In other
words not only the firm shows improvement in finah@erformance but even its perceived
value by the investors is improved if the workirapital is managed more efficiently. These
results while on one hand highlight the significanaf efficient management of working
capital, at the same time they stress for gredtentzon to short term funds management by the
managers for fulfilling the objective of sharehoklewealth maximisation. Thus Indian
manufacturing firms which rank low on WCM efficignanust pull up their socks and improve

their liquidity management process if they aim émpete in the global market.

Present chapter dealt with two aspects of WCM ieffey. In the first section the chapter

explored the structure of WCM efficiency change M\&ficiency change was analysed using
MPI and its components PE, SE and TC. It was olesketlvat some of the determinants had
influence on only one of the component of WCMieffioy like pure efficiency change or scale
efficiency change while others had effect on athponents of WCM efficiency. The second
section dealt with WCM efficiency’s influence amfs performance. It was observed that most
of the measures of firm’s performance were sigaifity improved when there was increase in
efficiency of WCM. This indicated that firm’s acoting performance, market valuation and

wealth creation improves when short term capitahsnaged efficiently.
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CHAPTER 6

ANALYSIS OF CASH HOLDINGS
DYNAMICS

Preview
This chapter analyses the dynamics of corporateh casldings in Indian
manufacturing firms. It examines the pattern ofhchsldings and compares it wit

results from previous studies. It analyses the mesarersion property of cas

optimal cash holding level and examines the pattérdeviations from this optim
level. Finally the chapter analyses the impact barge in cash holdings on th

market performance of firms.

holdings and examines the existence of an optirash devel. It then models t!e
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CHAPTER 6
ANALYSIS OF CASH HOLDINGS DYNAMICS

6.1 Introduction

Modigliani and Miller state that in a perfect fir@al world, it is irrelevant whether or not firms
hold large amounts of cash. This is because in aupérfect scenario, firms can easily raise
funds from the markets with almost zero transactiost as and when required. However, it is
known that in reality there are substantial cost®lved in raising funds and therefore firms
hold some amount of cash to finance their futuredselt thus becomes important to study the

cash holdings pattern, its optimal level and its@fon performance of firm.

A number of studies, including Opler et al. (199addour (2006), Ferreira and Vilela (2004),
Lee and Powell (2011), Kusnadi and Wei (2011), bad Block (2012), Tong (2014) and
others have analysed the cash holding of firmsanous countries. These studies mainly
examine two aspects: the determinants of cashrgddand the effect of cash holding on the
firms’ market performance. Few studies like Dittm@010) and Venkiteshwaran (2011)
examine the adjustment behaviour and the adjustoesttof cash accruals. However, almost
all the authors have limited their study to develbgconomies like USA (Opler et al., 1999),
Australia (Lee and Powell, 2011), EMU countriesr(Eea and Vilela, 2004) and France
(Saddour, 2006).

Firms from growing economies are expected to behaneh differently than those of
developed economies due to different macroeconodynamics, unreliable corporate
governance (Saibaba and Ansari, 2011& 2013) andugton (Saha and Gounder, 2013).
However, very few studies have been conductedrarsfirom such countries to study the cash
holding pattern and its implications. Xingquan ahd (2007), Yifeng et al. (2008) and few
others have analysed corporate cash holdings inaCiut the Chinese economy has moved
ahead of most other growing economies and thuseShifirms may operate much differently

in comparison to firms from other developing ecoresn

A few studies have also found that cash holdings @ueir pattern differ from country to

country. Ferreira and Vilela (2004) compared thehcholdings across a number of EMU
(Economic and Monitory Union) countries. They fouthét capital market development and
investor protection provisions do significantly edt the cash holding levels. Drobetz and
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Gruninger (2007) too proved that cash holding pasteignificantly vary across countries and
found that Swiss firms hold about twice the levietash as held by US and UK firms. Kusnadi
and Wei (2011) have found evidence that corporagh dolding in countries where investor
legal protection is weak differs from those wherns strong. The results of Ferreira and Vilela,
Drobetz and Grininge and Kusnadi and Wei suggestlie cash holding models applicable to
firms of one country has little applicability inh@r countries since the market development and
law enforcement scenarios differ. The results fitbese studies suggest that the cash holding
pattern of firms from developing countries like imdvhich is still in early stages of corporate
governance (Arya et al., 2006) (Kumari and Pattakag0l4a and 2014b) may differ from
pattern of other countries and hence there is teedamine the same. It is therefore important

to study the cash holding practices, their dynararg$ impact in the Indian scenario.

This chapter focuses on analysing the corporate kaklings in Indian firms. The study first
examines the cash holding levels in Indian manufawy firms. It then investigates for
evidences of mean reversal and proof of existefi@target/optimal of cash. The study then
models and estimates the optimal level of cashihgddand analyses the pattern of deviations
from this optimal level. In addition, the impactadsh holding and excess cash holdings on the

market performance of firm is analysed.

6.2 Descriptive Statistics

The study is focused on manufacturing sector filmesause according to Venkiteshwaran
(2011), investment friction is more relevant infsdicms. The sample was same as that used in
earlier chapters and comprised of all those firrhese data were available for all the 10 years
(2004-2013). However due to unavailability of mdrllata and missing values in some of the
variables the sample size had to be reduced. Alganing the data for outliers 924 firms were
left in the sample, thus there were a total of 9 x 10) observations. Table 6.1 exhibits

the descriptive statistics of the cash holdingsdaoled sample.

Table 6.1: Descriptive statistics of cash holdings

Minimum | Maximum | Mean Median | Std. Dev.
Cash/Assets 0.00 0.78 0.04 0.02 0.06

It can be seen from the above table that the malue \of cash holdings in sample firms is 4%.
This is much lower than the values reported by \teskwaran (2011) and Dittmar and Mahrt-

Smith (2007) who reported mean values of 19% artd B2spectively. Similarly the median
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value in the sample is 2% which is considerablydothan those reported by the above studies
(9% and 6% respectively). Ozkan and Ozkan (2004 )éported mean cash holding of 9.9%
and the median value to be 5.9%. It is felt thas dhfference is due to differences in the
macroeconomic environment. Previous studies had samples of US and UK firms while
this study considered a sample of Indian firms @msl known that the economic environment
differs vastly. Moreover, Indian firms rank hightime Global Manufacturing Competitiveness
Index (GMCI) and high competitiveness may be onthefother reasons to keep low operating
cash so that more investment can be made in expaastivities. Another reason may be that
in comparison to developed economies, interess @t significantly higher in India making it
more expensive to hold cash. Any combination ofdbeve reasons may be responsible for
holding of significantly lower cash by Indian maadturing firms in comparison to their

counterparts in USA and other developed countries.

Two major theories explain the cash holdings bydir The trade-off theory states that there are
costs and benefits of holding cash. Firms adjusir ttash holdings such that they are able to
maximize the benefits and minimize the costs. Gndther hand, the pecking order theory
states that the cash holding level is just the lresiuinvestment and financing decisions.
Therefore according to the theory, the prefereimée of firms (among sources of funds)

governs the cash holdings.

A few authors like Venkiteshwaran (2011) have sstggbthat firms have been found to follow
a target cash level. This cash level is the leve&ltach the firms are most comfortable and if
there is any deviation from this level, the firmng to bring their holdings back to this target.
This phenomenon of bringing the cash holdings ladks target level by reducing deviations

is known as mean reversion.

6.3 Mean Reversion Property of Cash Holdings

Ozkan and Ozkan (2004) surveyed UK firms and foemalence that firms’ responses to
changes in cash holdings are dynamic in naturetlaag try to readjust their cash accruals
towards a target level. This was an important aue@s it proved that there is a target optimal
level of cash accruals which the firms try to agkiby adjusting their holdings. Garcia-Teruel
and Martinez-Solano (2008) used a sample of SMisfim Spain and found that the firms
have a target level of cash to which they try tovayge. Dittmar (2010) also found evidence in
support of a target level of cash and found tha&t $peed of adjustment shows a large
dispersion across firms. Venkiteshwaran (2011) atsalied US firms and found that firms’
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behaviour is somewhat consistent with trade-ofbtiieHe estimated that firms dynamically
correct deviations from their target cash leveld antypical firm eliminates the gap in two
years. Lee and Powell (2011) investigated cashitgddin Australian firms and found
evidence that the trade-off model is able to expilae level of cash holdings in firms. Recently
Tong (2014) also analysed US firms and found tiat faintain a target level of cash holding
and that there is evidence in support of the tifiéeory. There is no such study in the Indian
context and hence there is need to investigatehehsuch behaviour of targeted cash holding
is exhibited by Indian firms.

This phenomenon was investigated in this study tglysing the holdings for tendency to
return to a target level, i.e. whether there was@oof of mean reversion. For this, the method
given by Venkiteshwaran (2011) was followed. Thegie firms were sorted into deciles of
cash holdings (from low to high cash holdings) egear. Thereafter, change in cash holdings
in subsequent years for each decile was obsergeedhe percentage change in cash holding
from last year was measured. Mean and median \@ltigis change was calculated for each

decile of cash holdings and was plotted on grapthas/n in Figure 6.1.
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Figure 6.1: Change in cash holdings in the subsequteyear

In Figure 6.1, the Y-axis represents the percentelggnge in cash holding and X-axis

represents deciles of cash holdings in increasidgrolt can be observed from the graph that
firms with lower levels of cash holdings tend t@rease their cash holdings in subsequent
years whereas firm with high levels try to decreibs&€he quantum of subsequent increase in

cash holdings declines as one moves along the sx@axd in the last few deciles of cash
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holdings the change is negative, i.e. the cashimgdddecrease. Overall, firms which have
lower than average cash holdings tend to incrdsse ¢ash holdings in subsequent year while
those which hold higher than average cash teneédace it. The figure also shows that the
firms in fifth and sixth deciles do not change thablding in next year. This may be because
their holdings are approximately equal to the dekilevel of cash holdings. This clearly

indicates that firms try to readjust the cash huajdito a target level (which may be near about
the average cash holdings). In other words, ifdagh holdings deviate from the target level,
the firms attempt to correct the same in subsegyeats by increasing or decreasing the

holdings.

It can also be observed from the graph that peagenthange in cash holdings is higher in
firms with low cash holding levels as compared itm$ with high levels of holdings. This
indicates that firms which fall short of target ledsoldings put more effort in reducing the
deviations in next year than those firms which hexeess cash. This might suggest that firms
are more concerned when they have lesser castmpasson to when they have excess cash.

The result from graphical analysis is further exsd by employing an auto regressive
statistical model. Here, absolute value of “chaimgeash holdings’ is regressed on its lagged

value (previous year). The model used is givenwelo
ACash Holding, = a + B ACash Holding,;_1 + €

a represents intercepf, represents coefficient of independent varialleepresents residual
error. The cash holdings are measured by cashetiviiy total assets. As in earlier chapters
panel data fixed effect model is employed to cdritre effect of change in cross section and to
only concentrate on time varying effect. The resale shown in Table 6.2.

Table 6.2: Test results for mean reversion propertyf cash holdings

Dependent Variable: Change in Cash Holding

Variable Coefficient Std. Error | t-Statistic | Prob.
Lagged Change in Cash Holding -0.352 0.011 -32.501 0.000
Constant 0.000 0.000 4.087 0.000
Adjusted R-squared 0.070

The results shows in Table 6.2 were very similarthose of earlier studies, especially
Venkiteshwaran (2011) and Opler et al. (1999)slIbbserved that the coefficient of lagged

cash holding is negative and significant, indiogtihat the firms try to reverse the changes in
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cash holding to bring them to a target level. ih & inferred that cash holdings have mean
reversion property. As the cash holdings deviabenfa perceived optimal level, firms try to
reverse the change and bring it back to that I&vals the change in cash holdings is found to
negatively affect the future change in holdingsisTimeans that if a firm’s cash holdings
increased in a particular year, then in the neat yewill try to reduce the holdings to bring it
back to its desired level and vice versa.

Overall, the above results show that firms whickehkower levels of cash in a particular year
try to increase their cash holding in the subsegyear while firms with high levels try to
reduce them. The percentage increase in accruasgisubsequent year) tends to reduce as the
level of cash holdings increases. According totthde-off theory, firms try to balance the cost
and benefits of holding cash. This means that tisea@ optimal level of cash holding which is
targeted by firms. The firms are thus aware of dptimal level of cash accruals and
consciously try to reduce deviations from this ¢&hrtpvel. It suggests that firms adjust their
cash levels in order to balance the costs and hemakociated with the cash holding and thus

support trade-off theory.

6.4 Optimal Cash Holdings

After having established that firms try to bringithcash holding to a target level, there is need
of a model to estimate the optimal values of cadtihgs in Indian manufacturing firms. Opler
et al. (1999) were one of the first to study thehcholding pattern of firms and examined both
determinants and implication of cash holdings. Tfeezd that there is no clear cut distinction
between the trade-off theory and pecking orderrihdmut there is some evidence in support of
the trade-off theory model. They also state thamgi having higher growth opportunities and
uncertain cash flows hold comparatively higher lefecash. Faulkender (2002) studied small
firms in USA and found that firms having high dédd to have high cash holdings mainly for
preventive purposes. They also found that oldenditend to hold more cash and increase in
size of firms leads to decrease in cash holdingsiefda et al. (2004) analysed the cash flow
sensitivity of cash in US manufacturing firms ovlee period 1971-200 and found that cash

holdings of financially constrained firms increagieen increment in cash flows.

Saddour (2006) studied the determinant of cashitggdn French firms by dividing firms into
two groups namely growth firms and mature firmseylargued that since cash facilitates firms
to undertake profitable projects therefore firmsialihneed to grow would behave differently

than the mature ones. Their results show that pettking order and trade-off theory play
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significant roles in explaining the cash holdinglahat size, liquidity and short term debt do
affect the cash holding levels. Further, Batesl.e(2909) found that precautionary motive is
successful to a large extent in explaining the lkewé cash accruals. They found evidence that

reduction in inventory levels and the volatilityégash flows explain increase in cash holdings.

Thus a number of studies have tried to model themgp cash holdings in developed
economies and have used a number of variableshiorsame. Taking clues from the past
studies such as those by Opler et al. (1999), Sad(D06), Venkiteshwaran (2011) and
others, the following variables were shortlistecit@mlyse their effect and to model the optimal
cash holding levels.

Cash flow (CF):
Cash flow= Net cash flow from operations/Total Asse

It is expected that an increase in cash flows wdeddl to increase in availability of cash to
firm and therefore may result in increased caslklihgk. However, the trade-off theory states
that additional cash flows can be used as a sutesfior cash holding for making investments
and therefore should have a negative relationslitip @ash holdings. Hence there can be two

opposite effects of cash flows.
Leverage (DEB):
Leverage = Total Debt/Total Assets

There can also be two opposite effects of leverageerage increases financial discipline since
it discourages hoarding of cash by firms througittstnonitoring. On the other hand, leverage
can increase the probability of financial distres&irms, driving them to hold large amounts of
cash to reduce risk. The pecking order theory st#tat there should be negative relation
between debt and cash holdings since a firm is @ggdeto use debt funds only after it has

exhausted its own holdings.
Net Working Capital (NWC):
Net working capital = (Current Assets — Currentdiities)/Total Assets

Liquid assets can easily be converted into cashsantlis expected that firms which keep large
amount of net current assets or have higher liguould keep less cash. Therefore there
should be a negative relationship between the aadhiquid assets substitutes of cash.
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Receivables (REC):
Receivables = Debtors/Total Assets

Receivables are often seen as substitutes to thstefore a firm having high level of
receivables is expected to keep lesser amountssif since it anticipates cash inflows on
maturity of receivables. Thus, a negative relatiimss expected between the amount of

receivables and cash accruals.
Demand Shock (SLSCHNG):
Demand Shock = Lagged mean change in net salds (masts)

Demand shock was measured using the lagged meldage in sales. It is expected that a
firm with more demand shocks will not be able toccuanulate large amounts of cash.
Therefore, a negative relationship between theisvexpected.

Size (S12):
Size =In (Total assets)

Size was measured by the natural log of total as$air small firms it is relatively more
difficult and expensive to raise funds as and wheguired, in comparison to larger firms
which have easier access to funds. Thus small fianes expected to hold more cash for
precautionary purpose. Moreover, large firms mayehalower probability of financial distress
because of diversification and thus may keep leszgn. Thus, a negative relationship between

cash holding and size is expected.
Growth Opportunities (PE):
Growth Opportunities = Price to Earnings Ratio

Price to earnings ratio (PE) can be used as a piamxgrowth opportunities (Goyal et al.,
2002). Firms with higher growth opportunities haeeincur higher cost of cash shortage
because of costs associated with lost opportunitleseover, Ferreira and Vilela (2004) point
out that “firms with better investment opporturstigave greater financial distress costs because
the positive NPV of these investments disappedtsis therefore expected that the firms
having higher growth opportunities will keep larg@mounts of cash and thus there should be
positive relation between PE ratio and cash hokling
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Table 6.3 shows the descriptive statistics of theables described above which have been

used to model the optimal cash holdings.

Table 6.3: Descriptive statistics of cash holdingeterminants

Minimum | Maximum | Mean Median | Std. Dev.
Cash Flow/Assets -2.42 15.08 0.14 0.13 0.20
Net Working Capital/Assets | -0.92 0.75 0.05 0.06 00.2
Debt/ Assets 0.00 0.95 0.38 0.34 0.45
Log Total Assets 1.48 14.97 7.65 7.54 1.78
Receivables/Assets 0.00 0.87 0.19 0.17 0.13
Lagged mean change in sales -0.747 27.67 0.178 60.140.478
Price Earnings Ratio -29.29 97.98 10.67 7.38 14.69
Number of Observations 9240

Initially graphical analysis was carried out to argtand the relationship of cash holdings with
various firm characteristics. For each year thearfirms were sorted into deciles of cash
holdings (from low to high cash holdings). Mean aneldian values of the various determinant
variables were calculated for each decile of castihg and plotted them on a graph. That is
mean and median values of debt, cashflow, net wgrkapital etc. were calculated for each
decile of cash holding and a graph was plotted sipthese median and mean values for each
decile. All the graphs plotted didn’'t show a sigeaht trend and only those graphs which
exhibited some noticeable trend are presented Rkegare 6.2 shows three plots - (a) to (c),
each of these has deciles of cash holdings (cash#&dn increasing order on the x-axis, i.e.

moving from left to right, cash/assets increases.

From Figure 6.2 we can see that as cash holdinggedse, net working capital levels also
increase. This indicates that firms which keepdacgsh accruals also like to have a large

amount of current assets and small amount of culiedilities, i.e. they prefer higher liquidity.

Cash flow also shows an increasing trend with @negse in cash holdings. This is consistent
with the results of earlier studies and indicaked firms having higher cash flows are likely to

hold higher amounts of cash.

Price to earnings ratio also shows a somewhat upt@nd. This signifies that investors expect

higher growth from firms that hold more cash andsider them for attractive investments.

To obtain a statistical model for calculating th#imal level of cash holdings and to estimate

the relationship of various variables with the cheldings, regression analysis was employed.
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The model employed was:

Cash/Assets = a + B, Cashflow/Total Assets + [, Borrowings/Ttal Assets +

B3 NWC /Total Assets + B4 Receivables/Total Assets + 5 LaggedMedianSales/

Total Assets + fgLn(Total Assets) + [, PE Ratio + €

A correlation analysis of independent variablemesessary to ensure that the model is free
from the problem of multicollinearity. Table 6.4asts the correlation between the independent
variable used in model. It can observed that no vexdables have correlation value of more

than 0.5 or less than -0.5 and the correlation eetwhe variables is not significant and thus

model is free from multicollinearity problem.
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Figure 6.2: Change in firm characteristics with chage in cash holdings
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Table 6.4: Correlation between the independent vaables

Correlation CF DEB NWC PE REC SLSCHNG |[SIZ

CF 1.00

DEB -0.08( 1.00(¢

MV2BV 0.091 -0.117

NwWC 0.05%  -0.3471 1.00d

PE -0.011 -0.013 0.001 1.00d

REC 0.00y  -0.059 0.294 -0.023 1.000

SALCHANGE 0.026 0.005 0.042 0.044 0.057 1.00d

SIZz 0.015 -0.054 -0.113 0.011 -0.279 0.021 1.00d

In order to ensure robust analysis, both pooled daidel and panel fixed effect model using
cash deflated by total assets as dependent varainethe above mentioned variables as
independent variables were employed. Table 6.5 shibaresult from the models. It shows the
values of coefficients along with the probabilitsglwes for both pooled data and fixed effect

model

Table 6.5: Regression results for the optimal cagoldings model

Dependent Variable: Cash/Assets

Pooled Data Model

Fixed Effect Model

Variable Coefficient Prob. Coefficient Prob.
Cash Flow/Total Assets 0.0133 0.0000 0.0076 0.0017
Borrowings/Total Assets 0.0021 0.1561 0.0048 0.0030
NWC/Total Assets 0.0794 0.0000 0.1376 0.0000
Receivables/Total Assets -0.0603 0.0000 -0.1545 00mOo
Lagged Median Sales Chang6.0001 0.9686 -0.0013 0.2280
Log Assets -0.0004 0.3611 -0.0004 0.6324
PE Ratio 0.0001 0.0000 0.0001 0.0000
Constant 0.0486 0.0000 0.0657 0.0000
Adjusted R-squared 0.074 0.541

Table 6.5 shows that the sign of coefficients rermaame in both models. The only major
difference is that ‘borrowing’ was not significaat 95% in pooled data model, but became
significant in panel fixed effect model. It can bbserved that cash flow, borrowings, net

working capital and PE ratio have a positive relaghip with a firm’s cash holdings whereas

receivables, demand shock and size have a negalate®nship.
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It is also observed that barring net working cdpttee direction of relationships between cash
holdings and most independent variables were ieeagent with expectations. Net working
capital displayed a positive relation with cashdmgs as against the expected negative

relationship.

The adjusted R-squared value was 0.54 in casendl fiaed effect model as against 0.074 for
pooled data model. The panel data model was tHasted to calculate optimal cash holdings

for further analysis.

The graphical analysis (Figure 6.2) and regresaralysis (Table 6.5) aid in understanding the
relationship between cash accruals and other firanacteristics. Most of these results were in
agreement with trade-off theory; however, some Iteswere in contrast to the theory’s

principles.

Receivables which are considered by many firmsl@sest substitutes to cash were found to
bear a negative relation with cash. This was ctersisvith the trade-off theory which states
that cash substitutes serve as alternatives to @adhtherefore are negatively related. Firm
which have high receivables may not feel the neekeep high cash to maintain liquidity and

thus there is a negative relation between the two.

Negative relationship is observed between cashirnmldnd size of firm. According to the
trade-off theory, small firms have a higher proligbof financial distress and it is also more
expensive for them to raise borrowings. They magrefore keep higher amounts of cash in

order to avoid distress and reduce borrowing ex@ens

According to both trade-off theory as well as pagkorder theory, firms having strong growth
opportunities are expected to hold large amountsash. This aids the growing firms in
seizing on the investment opportunities (as andnwtieey come) thereby reducing the
probability of losing out the prospect. The resalt®ve also show a similar trend i.e. the PE
ratio which has been used as proxy for growth dppdies was found to be statistically

significant and positively related to cash holdings

The relationship of leverage with cash accrualsoisclear according to the trade-off theory as
two opposite effects influence this relationshijghér leverage increases market discipline and
therefore firms with less leverage can hold moghoaithout being subject to checks. On the
other hand, high debt increases chance of distnredstherefore may force the firms to keep

large amounts of cash in order to avoid the ridke Ppecking order theory however suggests
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that a firm would look for debt only when its im@t holdings have been exhausted and
therefore there should be a negative relation betveash holding and leverage. The regression
results suggested a positive relation between dethtcash and thus were not consistent with

pecking order theory.

A positive relation between cash flow and cash inglsl of firms was observed. The results
were in contrast to the trade-off theory which esathat cash flows are a substitute to cash
holding and hence there should be a negative oakttip between them. However, according
to the pecking order theory high cash flows resulfinancing profitable projects, repaying
borrowings and finally in cash accruals. Thus, adiog to the pecking order theory cash
holding and cash flow should have a positive refatind the results seem to be in agreement
with it.

Net working capital indicates the liquidity posiiimf a firm and the trade-off theory views

other liquid assets as substitutes to cash holdiftgsrefore, more liquid firms should hold less
cash. The results were not in agreement with théorty as both graphical and statistical
analyses show that more liquid firms are holdingencash. The explanation of this may be
that the firms that are holding more working cdp#iee somewhat risk averse and high cash
accruals help these firms to avoid risk of distrasd liquidity crunch. Such firms may also be
tempted to keep a high amount of other liquid asastpart of precautionary and risk avoidance

measures.

The trade-off theory specifies that demand shoeksch result in high volatility in revenue,
may force the firms to keep large amounts of casbrder to avoid the possibility of cash
shortage. However, our results did not find anyidigant relationship between demand shock

and cash accruals.

Thus out of seven determinants tested, the rekttips of four were found to agree with trade-
off theory, two determinant’s relationship agreeithvpecking order and one was found to be
insignificant. Overall it can be said that the gauff theory is able to explain most of the
behaviour of cash holdings, however some of the@spare not in agreement with principles

of the theory.

The regression model obtained above was used ¢alatd the optimal level of cash holdings

in firms and further to examine the deviation ituat holdings from this optimal level.
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6.5 Deviation from Optimal Cash Level

After development of model to estimate the optitaadfet level of cash holding the next step
was to examine the deviations from this optimakle¥irstly it was investigated that whether
those firms which hold comparatively higher levetash (in comparison to others), hold cash
in excess to the target/optimal level. Using tremults from Table 6.5 the optimal cash holdings
for all firms in each year were calculated. Furtlparcentage deviation of actual cash holdings
(Cash/Total Assets) from the estimated optimal lle\(€ash/Total Assets*) was estimated.

Hence, for all firms,

(Cash/Total Assets® — Cash/Total Assets)
(Cash/Total Assets)

was calculated. For each year the firms were tloeted into deciles according to the actual

cash holding levels (i.e. from low to high cashdwod level, as it was done in Figure 6.1).
Median and mean values of the deviation were catledl for each decile and for each year.
Thus there were 10 values for each decile correipgno each year. Thereafter an overall
average of mean values and median of median valasscalculated for each decile. Thus 10
values of mean and 10 values of median deviaticere \\eft, corresponding to the 10 deciles.
These values were plotted on graph with Y-axisesg@nting percentage deviation and X-axis
representing deciles of cash holding in increasirder. The plotted graph is shown in Figure
6.3.

Figure 6.3 shows that firms with low levels of césdtding fell short of target cash levels while
firms with the highest levels of holdings exceetlesltarget levels. It also shows that firms fall
short of cash targets much more than they exceedatiget. The figure indicates that firms
with lowest cash levels fell short by 16% whereas$ with highest cash levels exceeded
target cash levels by only 1%. This means thatdido not excessively exceed the target cash
level but can fall significantly short of the optfievel. This might suggest that exceeding the
target cash holding may be more costly than falihgrt of the target. Overall, it indicates that

cash shortfall (target - actual) is negatively tesdieto the cash holding level.
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Figure 6.3: Deviation of actual cash accruals fronoptimal level

Since firms try to achieve a target/optimal levekash, it is essential to examine whether the
firms try to close the gap between actual cashihgldnd target cash holding, i.e. whether they
try to reduce the deviations from the target leVel.study this, another regression model was

employed. Here the dependent variable used wastd@vifrom target, i.e. (Cash/Assats*

Cash/Assetg and lagged deviation from target i.e. (Cash/Asget Cash/Assets;) was used

as independent variables. Thus the model was neatai:
(Cash/Assets *,— Cash/Assets;) = o + 3(Cash/Assets *,_;— Cash/Assets;_4)

a represents intercepf, represents coefficient of independent variakleepresents residual
error. This model is expected to provide an undedihg of the relationship between present
level of deviation and previous level of deviatidhixed effect regression model was used to
control for effect of other time invariant factoie results of the analysis are shown in Table
6.6.

Table 6.6: Regression results for relation betweepresent and lagged deviation from
target

Dependent Variable: (Cash/Assets* Cash/Assets)

_ . Std. t-
Variable Coefficient Error Statistic Prob.
(Cash/Assets?®- Cash/Assets,) 0.7333 0.0076 96.2451| O
Constant -0.0006 0.0005 -1.2291 0.2191
Adjusted R-squared 0.5269
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Results shown in Table 6.6 indicate that the coeffit of lagged deviation from target is

positive, less than one and is statistically sigaiit. This suggests that the deviation from the
target level in the current period is smaller thia@ deviation in the previous period. Thus, it
can be inferred that in subsequent time periods)sfitry to reduce the difference between

actual and optimal cash holdings and thus moversviie optimal level.

Since it is clear that in general firms try to mdevards the optimum level and try to reduce
the deviation between actual and target cash leVhks next step of the analysis was to find the
adjustment rate by estimating the proportion ofialgwn that is adjusted in the subsequent

year.

To achieve this objective, another regression ma@al employed which used ‘change in cash
levels in the current year (t) from last year (t-1)e. (Cash/Assets - Cash/Assets;) as

dependent variable. For independent variable dewidtom target cash level in previous year
is used i.e. (Cash/Assets* Cash/Assets;). This model is expected to give information about

the proportion of last year’'s deviation (from targash level) that is covered/eliminated in
actual cash holdings change. Again the fixed effegtession model was employed and the
model used was:

(Cash/Assets; — Cash/Assets;_1) = a + (Cash/Assets *;_,— Cash/Assets;_;)

The result of the regression run is given in T&ble

Table 6.7: Regression results for relation betweetash change and lagged deviation from

target
Dependent Variable: (Cash/Assets- Cash/Assets.1)
Variable Coefficient | Std. t- Prob.
(Cash/Assets’- Cash/Assets;) 0.4963 "0.0009 | 50.2255| 0.0000
Constant 0.0004 0.0001 3.2431 0.0012
Adjusted R-squared 0.1912

Table 6.7 shows that the adjustefl Rlue is 0.1912 and lagged deviation from targed i
significant variable (at 95 % level) with a coeiiot value of 0.49. This shows that almost 50%
of the gap between target and actual cash leval®s®d in subsequent years. Thus it can be
expected that a firm will be able to eliminate tteviation and achieve the target cash level in
approximately two years. These results are verylairto that of Venkiteshwaran (2011) who
got the coefficient value at 0.52 witlf Ralue of 0.1955. Thus this phenomenon of elimimati
the deviation in two years is common in both depetband developing countries.
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Overall, the result from this section indicatedttha cash holding increase, the difference
between target cash and actual cash goes on degeasl it becomes negative for firms with
higher levels of accruals. This proves that theran inverse relationship between deviation
and actual holdings. Statistical analysis revedled during the course of time, firms try to
reduce deviations from the target level. It wasnfibuhat for an average firm, the deviation
from the target in a year is a fraction of its \eain the previous year, indicating that firms
move towards the target and reduce the gap in qubsé years. A Further investigation
revealed that the change in cash holding in oneigegimost 50% of the deviation from target
in the previous year, i.e. about half of the gapwieen the target cash level and the actual cash
level is covered in the next one year. This resait be used to predict that on an average, a

firm is expected to eliminate the deviation fromggt in two years.

6.6 Impact of Cash Holdings on Performance

Although there is still no clarity on reasons behstock market movements and studies like
Burton et al. (2003) have found non-existence of effect of financing announcements but
still studies like Faulkender and Wang (2006) artha more liquid firms are rewarded with

higher valuations by the market. Their results, &esv, also show that there is an upper limit
to cash holding and after crossing that limit, Wiadéue of firm starts declining. Similar results

were reported by Saddour (2006) who establishtieaimarket value of firms increases with an
increase in cash levels. Ferreira and Leal (2000phd that holding high levels of cash is

conducive for maximization of shareholder's weaBimutin (2010) have also documented
evidence of a positive relationship between futsteck returns and excess cash holding.
However, their results also indicate that thougmsi with excess cash invest more in future,
they do not experience high future profitabilitym8ar to Faulkender and Wang’s results Lee
and Powell (2011) also found that transitory excessh holdings are able to give higher
market return, but persistent excess cash is peubby the market. Their results show that the
marginal value of cash decreases with higher cashuals and longer period of holding.

Martinez-Sola et al. (2011) establish a concavaticglship between cash holdings and firm
value proving the existence of an optimum cashllévedjahin (2013) found that firms with

positive change in cash holdings result in highgt-adjusted returns in comparison to firms
with negative change in cash holdings. Recentlygr@014) found that from a shareholder’s
perspective, the marginal value of cash is highkerwthe cash holdings move towards the

optimum level.
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Since it is clear that firms try to bring their bdsoldings towards an optimal level therefore it
can be inferred that the variation in cash holdimg#el must have some effect on the
performance of firms. This subsection tries to stigate the effect of cash holding changes on
the market performance of the firm. To achieve tbgective, first the effect of cash holdings
on the market to book value of the firm was examindarket to book value (MV to BV) is
commonly used to measure the value of the firm {Mae-Sola et al., 2011) and higher market

to book value indicates that the investors assstatively higher value to the firm.

The cash holdings were sorted in deciles (incrgasider) and a graph was drawn by plotting

mean and median values of MV to BV ratio for eaehilé. The graph is shown in Figure 6.4.

Average MV to BV Median MV to BV
60

50 —

40

30 S~y

20

10

O T T T T T 1

1 2 3 4 5 6 7 8 9 10
Cash/Assets Deciles

Figure 6.4: Relation between MV to BV and cash hoidgs

Figure 6.4 shows that the plot has a somewhat upwand and thus with increase in cash
holdings the market value of firms increases. Adow to earlier studies, market value of
firms increase with increase in cash but too muotash holdings may result in lower market
value. The results from the graph above seem te giv incomplete picture as there no
evidence of decrease in MV2BV for excessive cashlihgs. Thus to further confirm the

relationship statistical analysis was carried out.

Market to book value (MV to BV) was used as depandeariable and cash holding
(Cash/Total Assets) was used as independent varibllowing Martinez-Sola et al. (2011),
the square of cash holdings (Cash/Aséeta} used as a second independent variable tmtest f
any nonlinear relationship between cash holding lMIto BV ratio. Further, the following
variables were used as control variables: cash {lmarly net cash flow as the ratio of total
assets), borrowings (total borrowings as the ratitotal assets) and size (log of total assets).

185



Panel data fixed effects regression model was eyaglfor the analysis to focus only on time

varying factors.

Thus the model applied was:

MVtoBV = a + ;(Cash/Assets) + B,(Cash/Assets)? + B;(CashFlow/Assets) +
Bs(Borrowings/Assets) + [s(In(Assets) )

a represents intercepf, represents coefficient of independent varialleepresents residual

error. The results from the regression model apgvahin Table 6.8.

Table 6.8: Regression results for relation betweeMV to BV and Cash

Dependent Variable: MV2BV

Variable Coefficient | Std. t-Statistic | Prob.
Error

Cash/Assets 21.098 2.090 10.097| 0.000

Cash/Assets Squared -20.944 3.936 -5.322| 0.000

Cash Flow 3.309 0.389 8.515| 0.000

Borrowings -1.264 0.249 -5.082| 0.000

Size 4.446 0.150 29.669| 0.000

C -10.363 1.169 -8.868| 0.000

Adjusted R-squared 0.748

In any regression model, a positive relationshiphef dependent variable with an independent
variable and negative relationship with the squarallie of the same independent variable
indicates that the value of the dependent varigiiieeases with an increase in independent
variable, but after a limit, any further increasethe independent variable results in decline of
the dependent variable. A similar relationship wapected between MV to BV and cash i.e.
increase in cash holding upto a level results ittebanarket performance but any increase

beyond this level may be detrimental.

Table 6.8 shows that the relationship between eamshmarket to book value was similar to
those obtained in previous studies. The model maddjusted Rvalue of 0.748 and all the
independent variables are significant at 95% cemiteé. The coefficient of Cash/Assets was
positive and that of (Cash/Assétalas negative. This indicates that investors attacte value

to a firm that has more cash. However, beyond a&lleany increase in cash holdings is
considered unnecessary hoarding and the valueedirth starts declining. Overall, it suggests
the existence of an inverted U shaped relation éetmthe value of the firm and cash accruals

as shown in Figure 6.5.
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Figure 6.5: Relation between market value and cadfolding

Next it was examined whether the firms which excemdet cash levels are rewarded by
investors with excess market returns. For thisyamalthe effect of increase in excess cash on
excess stock returns was observed. Yearly stodknetvere measured by RS - S.1) /S
where $and $; are stock prices at the end of years t and t{iesely, and. Then the excess
market return was estimated by subtracting thermston benchmark index from the stock
returns, i.e. R B; where Bis market return on benchmark index. For benchniadiex of
Bombay Stock Exchange (BSE) SENSEX was used. Musss market return was used as the

dependent variable in analysis.

For independent variable change in excess caslestiasated, i.e. .1 where Eand E; are
excess cash at times t and t-1 respectively (acasth holding minus optimal cash holding).

This measures the increase in deviation from targeh levels.

Change in actual cash holdings was used as secwi®phandent variable to measure the
influence of absolute change in cash holdings ooksteturns. Since the dependent variable

uses market value of firm as denominator thereddirandependent variables too were deflated

using the market value of equity. Thus excess dasmeasured as (Cash/Mkt.Value*

Cash/Mkt.Value) and increase in cash holding is suead as (Cash/Mkt.Valug-
Cash/Mkt.Value.;). In addition to these, change in total assdte)schange in cash flow,
change in sales and change in debt (borrowingsg weed as control variables. All these
variables were also deflated by market value oftggiihus the model used was:

Excess Market Returns = a + B,(AExcess cash) + B,(ACash) + B3(ASize) +

Ba(ASales) + Bs(ACashflow) + B¢(ABorrowings)

where
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AExcess Cash
= (Cash/Mkt. Value; — Cash/Mkt. Value;) — (Cash/Mkt. Value;_,
— Cash/Mkt. Value;_;)

ACash = Cash/Mkt. Value; — Cash/Mkt. Value;_;
ASize = Assets/Mkt. Value, — Assets/Mkt. Value,_;
ASales = Sales/Mkt. Value, — Sales/Mkt. Value,_,
ACashflow = Cashflow/Mkt. Value, — Cashflow/Mkt. Value;_;

ABorrowings = Borrowings/Mkt. Value, — Borrowings/Mkt. Value,_;
a represents intercepf, represents coefficient of independent variakleepresents residual

error. Panel data fixed effect model was applietditae results are shown in Table 6.9.

Table 6.9: Regression results for relation betweeexcess market returns, change in cash
and change in excess cash using equation

Dependent VariableéExcess Market Returns

Variable Coefficient | Std. Error| t-Statistic Prob.
AExcess Cash -0.180 0.029 -6.266 0.000
ACash 0.109 0.032 3.461 0.001
ASize 0.037 0.007 5.510 0.000
ACashflow 0.010 0.007 1.524 0.128
ABorrowings -0.022 0.008 -2.836 0.005
ASales 0.074 0.004 18.409 0.000
C 0.124 0.007 17.563 0.000
Adjusted R-squared 0.068

It is clear from Table 6.9 that bottExcess CashndACashare significant at 5% significance
level. The signs of their coefficients are howewgrposite. The positive coefficient afCash
signifies that an increase in cash holding is gahepreferred by the market and thus excess
market returns increase with an increase in casdfideHowever, the negative sign attached to
the coefficient oiAExcess Cashignifies that an increase in excess cash isotidered good
by the market and therefore there is a drop in &<ceturns. In other words, any increase in
deviations from target cash is not appreciatednvestors and results in lower stock returns.
Overall, these results show that although growthash accruals is appreciated and rewarded
by the market, but if the cash holding level ofiranfis already exceeding the optimal level,
then a further increase in accruals is consideegtldnd penalized by the market. Overall the
graphical and statistical analysis suggests the&t eacruals are positively related to the market

value of the firm. The results also revealed tteahcholdings are positively related to ratio of
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market value to book value and the effect is sigaift. However, the negative coefficient of

squared cash holdings signifies that the relatipnsh not linear in nature. The positive

relationship holds only up to a certain level o$ltdoldings and an increase in cash beyond
this level makes the relationship negative. This waconcurrence with the trade-off theory

according to which there are costs and benefitotafing cash and if the accruals are increased
beyond a limit, the costs will exceed the beneFktsther, the results pointed out that a positive
change in cash accrual did have a positive effecstock returns earned in excess of the
benchmark return. Moreover, it was also found #raincrease in excess cash (in comparison
to target level) had a negative effect on the rstugarned by investors. This indicated that
though the market reacts positively to an increasmsh holding, yet any increase past a level

is not appreciated by investors.

Though a number of studies have examined corparasé holdings, none of them have
comprehensively covered all aspects of cash dyreamian emerging economy like India. The
results of this study will help managers of bottiém firms and also foreign firms planning to
invest in the Indian manufacturing sector by acatieg them with the prevalent cash
management practices and helping them understandhese practices are different from the
developed countries.

This chapter examines various aspects of cash rgddi(ranging from determinants to
implications) by firms. It gives evidence that thgbuhe trade-off theory is instrumental in
explaining most of the dynamics of cash accrudis, hehaviour of some aspects of cash
holdings were consistent with the pecking ordepithelt was further found that a significant
portion of the changes made by firms in their césfels are done in order to achieve a
target/optimal level of cash. The target level ablt is expected to balance the costs and
benefits of holding cash, which is consistent i views of trade-off theory. Findings also
reveal that firms continuously adjust their holdsngnd display a mean reversion property in
order to achieve the target level. The study alsows that an increase in cash holdings is
viewed as a positive sign and consequently statkng and market value of firms improve.
This relationship however, holds only up to a certavel of cash accruals and any increase

beyond this may harm shareholder wealth.

189



CHAPTER 7

SUMMARY, CONCLUSION AND
IMPLICATIONS

Preview
This chapter presents the summary of the studygaldth major findings and thei
implications. It also presents the limitations bétstudy and discusses the possiple

areas of future research.
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CHAPTER 7
SUMMARY, CONCLUSION AND
IMPLICATIONS

7.1 Introduction

This chapter presents a summary of the entire sindydiscusses implications of the research
for various stakeholders. This study conducted rapigcal analysis of the working capital
management efficiency in Indian manufacturing sechoring the period 2004 to 2013. It
explores number of critical issues related to wagkcapital management and addresses the

following research objectives:

* To analyse the current measures of working capitalagement efficiency and suggest
an improved measure for robust and effective arsabfswvorking capital management.

e To analyse the working capital management effigreand its trend in Indian
manufacturing sector firms in current scenario.

* To explore the various factors that affect thecefficy of working capital management
in firms and analyse how these firm specific anadmaconomic variables influence the
WCM efficiency.

* To examine the structure/nature of WCM efficienbymge (productivity) in the Indian
manufacturing firms during the period 2004 to 2013.

* To analyse the relationship between WCM efficieang performance of firm.

* To examine the pattern of corporate cash holditigsr optimal levels and effect on

firms’ value.

With the exploration of these research issues, ghidy carries out comprehensive empirical
analysis of working capital management of the Indi@anufacturing industry and focuses on
enhancing the literature and understanding of WGfitiency. The study examines all the
major aspects of working capital management indgdiash holdings in order to carry out a

robust analysis of the subject in the context oémmerging economy.

This study followed a systematic approach to achigs objectives and the analysis was
divided into six main chapters. Chapter one intasdlithe topic and basic concepts of the

research area along with goals of the study. Chapte presented a comprehensive review of
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literature on various aspects of working capitalnagement, cash holdings and efficiency
analysis. Chapter three discussed the researcgndessthe study with description of the major
models adopted along with the tools and techniqisesl in the study. Chapter four presented
the empirical analysis of the first three objecsiva the study. Here the study adopts Data
Envelopment Analysis (DEA) to estimate efficiendywmrking capital management of firms
and discusses the various advantages of the nesuneeaver the traditional ones. It examined
the WCM efficiency scores and also analysed thedtiea WCM efficiency over the ten year
period (2004-2013). Moreover, this chapter examitiesl influence of various firm-specific
characteristics and macroeconomic variables onWIgM efficiency of firms. Chapter five
dealt with the objective number four and five of gtudy. Here Malmquist Productivity index
and it components pure efficiency, scale efficiemnd technology change were used to
examine the change in WCM efficiency. Further,¢hapter explored the relationship between
WCM efficiency and performance of firm. Chapter dealt with a different aspect of working
capital management and analysed the dynamics bfteading in Indian manufacturing firms.
Here the pattern of cash holding, its optimal ledelviations from optimal level and its effect

on firm was analysed.

The study analysed the data from Indian manufagguiirms during the period 2004 to 2013
which includes pre, during and post financial erigériod. Since norms and requirements differ
across industries therefore the entire sample 44 I2ms was divided into 11 major industries

for bias free analysis.

7.2 Findings
This section briefly discusses the findings frommas sections of the study.

7.2.1 Analysis of WCM Efficiency:

The traditional measures of WCM efficiency haverbesticised by a few previous studies due
to reasons like mathematical fallacy, equal weigatédo components, not consideration of
investment amount and only measuring the duratfornasking capital investment etc. Based
on previous studies on efficiency measurement udatg envelopment analysis, the present
study proposes a new measure based on data enezib@malysis to assess the WCM

efficiency of firms.

e The new measure was based on NTC measure and mgsutary, receivables and
modified sundry creditors as inputs and net satelscash flow as outputs. Bootstrapped

BCC DEA model is applied for measurement of WCMoghcy.
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* The new measure is found to be an improvement theetraditional measures because
of its benefits of having no mathematical falladyigher scale of measurement,
capability of benchmarking analysis and abilityb® flexibility and modifiable. This
new measure can aid in more effective measurenfdMCM efficiency which would
be useful to all stakeholders of firm in assessing quality of short term fund
management.

* The efficiency scores obtained using the new tephmiindicated that the average
WCM efficiency of Indian manufacturing sector i®and 40%, and that there is a vast
difference between maximum and minimum efficiencieseach industry. In each
industry there were firms that had efficiency ssonich was a small fraction of the
efficiency scores of industry leaders. This indésathat in all industries, there are firms
which are extremely inefficient in managing workicapital a lot of effort is required to
bring such firms at par with the leaders. Overak tWCM efficiency of Indian
manufacturing firms seems to be on the lower selgabse of a low average value of
40% and skewed nature of the efficiency scores.

e Graphical and statistical analysis was carried tmutexamine the trend in WCM
efficiency. Here both traditional and the proposedv measure was employed. The
results indicated that different efficiency measunedicate different trends but it is
clear that the efficiency level of working capitabnagement of firms does vary with
time and this might be the result of several micom®mic and macroeconomic factors.
The trend also indicated that there has been dagfficiency during the financial crisis
period. Results also suggest that though each tirydhas its own accepted norms for
working capital management levels and maintains piesition relative to other
industries but still the efficiency level varies@gs the years. The results stress the need

for examination of factors that might impact the We&fficiency of firms.

7.2.2 Determinants of WCM Efficiency:

From the results of previous section it was cleat the WCM efficiency of firms do vary with
time. Though a large percentage of this change Ineagiue to change in management policy
and management effectives, however previous stumdies indicated that various other factors
might also have impact on the WCM efficiency scorddis section examines a set of such
probable factors foe their influence on WCM effimg and found that most of the firm-
specific factors have significant influence wheréas macroeconomic factors were found to

have inconsistent effect.
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Age of firm has positive association with WCM eiéincy suggesting that experience
and reputation in market allow firms to handle idity more efficiently. As the age of
firms increase they become more established in ehaakd thus gain expertise in
handling working capital. Their established repotatvith the suppliers to help them in
improving WCM efficiency.

Cash holding positively affects WCM efficiency indting that cash acts as alternative
to other liquid assets. Since cash is the mosidigaset, therefore a firm holding more
cash requires lesser investments in other liquseétasand thus can manage with lower
working capital, which in turn increases its WCMi@&éncy.

Leverage has negative affect on WCM efficiency, gasting that risk of financial
distress forces firms to invest more in currenetsd-irms with higher debt, face more
risk of financial distress. Such firms may thus wanhave enough liquidity to reduce
the liquidity risk. This would require larger intggents in working capital, which in
turn may reduce WCM efficiency.

Increase in size of firm tends to reduce its WCHiteicy suggesting that larger firms
become less aggressive in managing working caftitabas found that as firms become
larger, their focus is more on gaining market shanel less on aggressive fund
management. Therefore larger firms keep largeridigu and grant more credit to
buyers. This may cause reduction in WCM efficiency.

Increased investments in fixed assets tend to nfiakes more efficient in WCM
indicating that higher investments in fixed assetgse investments in liquid assets to
be reduced. Limited availability of funds requitbe firms to choose between long term
and short term investments. Therefore firms chap$m make larger investments in
fixed assets may reduce the investments in liqesks. This would improve their
WCM efficiency.

Return on assets and sales growth have positieetesh the efficiency of WCM. This
suggests that improvement in sales and returnsoweprthe firm’s reputation among
the suppliers and encourages the firm to become mggressive in managing working
capital. Since ROA measures the efficiency of assiéisation, therefore increase in
ROA may also indicate improvement in utilisationstiort term assets and hence have
impact positive impact on WCM efficiency.

The macroeconomic variables had inconsistent effiedVCM efficiency and thus their
influence remains inconclusive. It was observed tm@st of the macroeconomic

variables test impacted different industries irffiedtdnt manners. In addition their impact
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was significant in only small number if industriddence it can be concluded that
macroeconomic conditions impact different industrie different ways and thus the
direction and significance of their influence rensinconclusive.

The results suggested that a variety of factolsientce the WCM efficiency of firms.
While few of these can be directly controlled by tmanagement, the others can be

tweaked in indirect manner to improve the WCM eéiicy of firm.

7.2.3 Analysis of Efficiency Change (Productivity):

In this section, WCM efficiency change (also callpdoductivity) was analysed using

Malmquist Productivity index (MPI) along with itsowstituents pure and scale efficiency

change and technology change.

The results indicated that the WCM efficiency haproved over the last 10 years and
it was found that the cumulative efficiency chahgs increased to almost 4 times of its
level 10 years back. It was found that most of tiange has been due to change in
technology and not due to improvement in techracal scale efficiency of firm.

The analysis indicated that during the study pepoce efficiency has almost doubled
and scale efficiency has improved to almost 1.3esmThis suggested that the
improvement in internal processes and improvenmestale of operations have caused
a small improvement in WCM efficiency over the tggars of study.

The determinants of MPI exhibited relationships @imsimilar to those obtained in
previous section (determinants of WCM efficiency)dathus confirmed the earlier
results. Changes in values of variables in suceesgars were used as independent
variables. It was found that change in cash anaigian net fixed asset has positive
influence on overall change in WCM efficiency. Cgann ROA and change in sales
growth also exhibited a positive relation with W@¥ficiency change whereas change
in debt and change in size were found to have negetfect.

Not all the variables test were found to be equsiliyificant in PE and SE. Change in
cash, proportion of fixed assets and sales grovette iound to be positively related to
PE. In contrast, change in debt and change in extgbited negative relationship.
Change in ROA was not found to be statisticallyngigant (at 95%). The variables that
were significant in the model exhibited same digatbf relationship as in case of MPI.
Only four variables were significant in case of SBange in ROA and Change in sales

growth exhibited positive relationship whereas geaim debt and change in size had
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negative relationship. Others like change in caslange in proportion of fixed assets
etc. were found to be insignificant.

Overall the results indicate that firms are abléntyease their WCM efficiency due to
various reasons. While some improve the technit@iency, others improve the scale
of operations. The results also suggest that nthaldeterminants of WCM efficiency

have significant impact on both pure and scaleiefficy.

7.2.4 WCM Efficiency and Firm Performance:

In this section the study explored the linkageswben firm's performance and WCM

efficiency to examine whether improvement in WCMicgéncy, would lead to improved

performance of firm. It was observed that:

Most of the performance measures are positivelgtedl to WCM efficiency which
suggested that improvement in the liquidity manag@mimproves the financial
performance of firms.

Return on sales which is the most commonly usefbpeance measure was positively
related to WCM efficiency and all the measuresfb€iency showed consistency in the
relationship.

Similarly market performance/valuation measure @ was found to be positively
related with the WCM efficiency measures. This ssjgd that increase in WCM
efficiency is valued by the investors and theygssnore value to such firms.

Another performance measure MVA (market value ayldelich is an indicator of
wealth creation showed positive relationship wittCM efficiency measures. This
suggested that improvement in the efficiency ofkiray capital management improves
the overall functioning of firms and hence it lead€reation of value/wealth and higher
valuation by investors.

However some other performance measures like retrassets and price to earnings
ratios exhibited inconclusive results as they wiexend to be significant only in few
industries..

The results were consistent with the previous stidind indicated that both accounting
and market performance is positively influencedVBgM efficiency. It thus essential
for management to focus on liquidity management stnge of efficient handling of

liquid assets.
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e Overall it can be inferred that an increase in WEM efficiency is an essential
ingredient for improvement in the performance oinfiand for achieving shareholder

wealth maximisation.

7.2.5 Cash Holdings Analysis:

The nature of cash is much different from otheuiligassets and thus required separate analysis
to understand its behaviour and pattern. Hence gshigion carried out a comprehensive
analysis of corporate cash holdings and its dynanmcthe context of Indian manufacturing
firms. The analysis examined cash holdings lewvblsir mean reversion nature, optimal Ivels
and their impact on firm. The analysis exhibitegrasting results.

* It was found that the mean cash holding level wasirad 4% which was much lower
than the values reported in developed countriegrbyious studies. This might be due
to the competitive environment and interest ratewvailing in India, which might be
much different than those in developed economies.

e It was observed that cash holdings have mean liemepsoperty i.e. the firms try to
achieve a target or optimal level of holdings asdre cash holdings deviate from the
level, firms try to reverse the change and brirfgpitk to the desired target level.

* It was observed that firms do not excessively eddbe target cash level but can fall
significantly short of the optimal level. This sagfis that exceeding the target cash
holding may be more costly than falling short of thrget.

* The cash holding pattern of Indian manufacturimm$é were found to be more or less
in agreement with the principles of trade-off thearhich suggests that firms try to
balance the costs and benefits of holding cash.

« The study modelled optimal cash holdings level gisiarious firm-specific variables
and analysed the deviations from this optimal level

e It was found that for an average firm, the deviafilom the target in any year is around
50% of its value in the previous year, indicatihgttfirms move towards the target and
reduce the gap (between actual cash holding anchalptash holdings) in subsequent
years.

e The results further indicated that a positive cleaimgcash holdings do has a positive
effect on excess stock returns earned i.e. thestoxe attach more value to a firm that
has more cash. However, it was also found that rmbyolevel, any increase in cash
holdings (increase in excess cash) is considerada@ssary hoarding and the value of

the firm starts declining.
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* Overall the study reconfirms the importance of mydi cash holdings and it effective

management for the success of firm.

7.3 Implications of the Study

This study examines the WCM efficiency of Indiannutacturing firms in an entirely new
perspective. This study performs an empirical eatadm of working capital management in
manufacturing firms with focus on its efficiencysoductivity changes, determining factors,
and linkage with the performance. It brings fortmamber of interesting results and novel

insights into the operations of manufacturing secto

The study proposes a new measure to gauge théeeéfycof working capital management.
This new measure is not only able to remove thdlpros of traditional measures but also
offers additional benefits. In addition, the measig flexible enough to accommodate for
various returns to scale and allows putting coadgion inputs/outputs. This new measure will
aid in effective measurement of WCM efficiency whiwill be useful to all stakeholders of

firms in assessing the short term fund managenfdirha

Valuable insights and analysis opportunities avemgiby the proposed new measure which will
aid financial managers to assess and benchmarkh@M performance within the industry in

a better way. This will also help the managers maarstanding the areas of weakness and
strengths in liquidity management and how muchaegffort is required in order to become as
efficient as their competitors. The new measuradéexible can be suitable modified for any
particular situation or industry for measuring W@fficiency in a desired manner. This would
aid the managers and analysts in more effectivesasgent of management efficiency under

different business conditions.

The study contributes to the existing literaturediying a new direction to the research on
analysis of WCM. The new DEA based measure operartiger opportunities to improve the
measurement of WCM efficiency since the study ptesia new base model on which future
researchers can build upon and develop a universgbiplicable model for effective

measurement of WCM efficiency.

The study is able to provide important insights the overall WCM efficiency of
manufacturing sector along with analysis of eactustry. This would aid the regulators and
government in getting a better understanding ofossccapability in managing liquidity and

would thus aid in framing of appropriate policies the development of sector. The results
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give information about the efficiency level of eandustry, enabling the regulator to assess the
relative strength of industries and frame poli@esordingly.

The study gives valuable information about thedramefficiency of the manufacturing sector
and the exogenous factors influencing it. The tesgive insights to managers regarding the
factors that influence WCM efficiency and what dgmns should be taken to improve it. The
results suggest that some factors are outsidermfsficontrol and thus cannot be managed;
however others like investment in fixed assets,hchsldings, leverage etc. are within

management’s control and thus can be suitably tac&d improvement of WCM efficiency.

The results also indicate that macroeconomic facafiiect each industry differently and thus
management must consider the economic conditioftsebenaking liquidity related decisions.
The determinant analysis will also aid the govemine making better incentive policies for

the development of the manufacturing sector as@enmnd for each industry separately.

Results from productivity analysis using MPI sudgest WCM efficiency of industries may
change due to one or more of the following reaspnscess improvement, improvement in
scale of operations or change in overall technoldtpne trend and causes of change in pure and
scale efficiency is examined and the results pmwdeful insights into WCM productivity.
Thus the study provides better understanding oetheiency change in various industries and
this can be utilised by analysts, managers andlatgsa in examining the cause of WCM

efficiency change and the extent of change in @adnstry/firm.

The study offers evidence that increase in WCMcedficy leads to improvement in
performance. It was found that not only the accognperformance but even the market
performance and wealth creation of the firm shawgrovement when there is positive change
in WCM efficiency. The results of the study indieahat return on assets, Tobin’s Q and
Market Value Added show significant improvement wiwCM efficiency moves in positive

direction.

The results strengthen the earlier belief thatethier positive relation between the WCM
efficiency and firm performance and provide evidehar the same in an emerging economy.
Earlier studies had indicated that India ranks agrtmwsitom in WCM efficiency since managers
in India do not consider WCM to be a critical issligs expected that the results will motivate
managers to pay more attention towards effectivanagament of WC. The study will
encourage the management of firms to focus morggaidity management as it would result

in performance improvement which in turn would tesuincrease of shareholder’s wealth.
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The study provides important insights into the veta and subtleties related to cash holdings
of manufacturing firms in a developing economy llkdia. The results of the study will help

managers of foreign firms planning to invest in théian manufacturing sector by acquainting
them with the cash management practices prevalemt &nd helping them understand how

these practices are different from the ones in ld@eel economies.

The study will aid managers in understanding tlotofs that affect the cash holding pattern.
The results indicates that firms try to achieveaét level of cash holdings and deviations
from this level are generally eliminated in two ggalt was also found that excess cash
holdings do not result in excess market returng. §thdy suggests that holding too less and too
much of cash is harmful for the firm’s market valiée results thus stress the importance of
having an optimal level of cash holdings in orderimprove the valuation of firm. The
findings will aid the practitioners in achievingethiarget of maximizing shareholder wealth
through proper cash management.

This study provides new evidences for a better stdeding of the short term financial
behaviour of firms in developing economies likeitnd This study complements the existing
empirical research on working capital and adds he growing literature on liquidity

management by modern firms.

7.4 Limitations of the Study

This study has certain limitations which arise raifue to its scope, methodology and tools

applied in the analysis. Broad limitations of thedy are as follows:

e The study considered balanced panel data onlylarédfore, an equal number of firms
are included in each year of analysis. This batap@xcluded a) several new firms
from the study which started their operations mltter years of the study period and b)
many old firms which ceased to exist during thelysis period.

* The study included firms which were operating tlyloout the analysis period. This
limitation restricted the number of firms to be luabed in the study and therefore the
sample size was limited and smaller than the pdipula

* There is a possibility of having survivor bias Iretsample as the only firms which were
operating in all the years were considered. Moreosice small firms have higher

chance of failures therefore, the sample may beebigdowards large firms.
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» Sectors other than manufacturing have not beenidenesl in the study due to lower
importance of working capital in these sectors. Eeev, excluding them may have
resulted in biased results.

» Since the study is limited to public limited compntherefore private companies have
been excluded from the analysis. This may haveodinited biased results of the
analysis since there is a large number of privatesfin India and they may operate
much differently than public firms.

* The major limitation of the DEA based measure @t flh cannot be calculated on a
standalone basis. That is, in order to know a BritvCM efficiency, information about
all its peers is needed and this may be a diffjolit

* The study suffers from the limitation of DEA thais only possible to estimate relative
efficiency and it's not possible to get an ideathbé maximum possible level of
performance.

* Since the DEA measure is relative in nature, tloeegfin spite of using bootstrapping
the results may be somewhat sample sensitive. Miians that it is possible that a
different sample could produce different results.

e The study is limited to ten years i.e. 2004-2018hdugh the analysis period is long
enough to include most economic and business condit(pre, during and post
financial crisis period), however still there mag ome bias due to the limited period
of the study.

e The macroeconomic variables do not take into camattbn ethe ffect of public
governance and transparency in the country. Thase bhanged over the years and
have important effect on business (Chipalkattil.e2807).

* The study may suffer from the limitations inheranthe statistical tools like panel data,
regression analysis etc..

« The analysis of non-cash current assets and cddimg¢g® are carried out separately and
not in an integrated manner.

* The generalisations of results are very much wetti to Indian scenario and thus
cannot be generalised for other countries.

Many of the limitation of the study can be overcoara can form the agenda for future
research.
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7.5 Future Research

This study focuses on efficient management of waylgapital in Indian manufacturing firms
which includes effective management of both cagshram-cash assets. Considering the scope

and limitations of this study, future research barextended in the following ways:

» Since working capital management is most impoffianimanufacturing sector therefore
this study has considered only public Itd manufaety firms for analysis. Future
research may include data from sectors other thamufacturing and may also include
both private and public Itd companies to carry autnore exhaustive analysis of

working capital management practices in Indian $irm

e This study considers a reasonably long period ofydérs (2004-2013) for analysis,
however future research may consider a larger piered for more robust analysis and
may also include firms which operated for only partial duration of the study, in order

to remove any chance of survivor bias.

* This study analyses the working capital manageraéitiency of Indian firms only.
The study can be replicated with data from othemntwes and the efficiency results can
be compared with our results to examine the diffees in working capital management
efficiency across countries. Reasons for differance/CM efficiency across different

countries can also be examined.

e This study focuses on a limited number of input antbut variables to examine the
determinants of WCM efficiency. Future work maylude including more input and
output variables to determine DEA based WCM effickeand may incorporate more
firm-specific and macroeconomic factors in secotajes. More types of economy

indicators may be incorporated in the study.

* Enterprise resource planning (ERP) systems helpsutomating and connecting the
various processes of a firm (Gupta, 2000). It isgide that implementation of ERP
systems in a firm may also have influence on its MV@olicies and performance.
Future research can explore the effect of ERP mstanplementation on WCM

efficiency.

e This study relies totally on secondary data ansalyfiuture research may include
opinions of managers (primary data study) of edffitifirms to understand and highlight

their practices which make their firms efficientworking capital management. Such
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study may also contrast the practices of efficiantl less efficient firms for better
understanding of the difference.

e This study introduced DEA for measuring WCM effiody. Future research may use
other modern techniques (other than DEA) to mea¥u@M efficiency and compare
the results with this study’s results. Other frentanalysis technique like stochastic
frontier analysis (SFA) may also be tested. Sityilather measures of WCM like core
working capital concept given by Bhattacharya (90®ay also be empirically tested.
This would further confirm the state of efficieney WCM of Indian firms.

e This study analysed cash and non-cash componentgoing capital separately.
Future research may try to analyse both in an rated manner in order to get a
consolidated picture of liquidity management inmf& This will aid in better
benchmarking and identification of firms which mgaaboth cash and non-cash

components of working capital efficiently.

» This study has used a number of financial perfogaaneasures to analyse the impact
of WCM efficiency. Future research may also anatieeimpact of WCM efficiency on
reputation of firms from the point of view of custers, suppliers and other stake

holders.

Thus this study opens a number of avenues for redse® and provides new directions for

further research in the vital area of working calpihanagement.
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ANNEXURE |

INDUSTRY WISE LIST OF FIRM

S

Food and Agro Products

A D F Foods Ltd.

India Sugars & Refineries Ltd

&igugar Co. Ltd.

AV T Natural Products Ltd.

JV L Agro Inds. Ltd.

oBsell India Ltd.

Adani Wilmar Ltd.

Jagatjit Industries Ltd.

Ruchfdastructure Ltd.

Agro Dutch Inds. Ltd.

Jay Shree Tea & Inds. Ltd.

cRiLsoya Inds. Ltd.

Agro Tech Foods Ltd.

Jayant Agro-Organics Ltd.

E B Sugar Ltd.

Ajanta Soya Ltd.

Joonktollee Tea & Inds. Ltd.

Sdbmindia Ltd.

Andrew Yule & Co. Ltd.

K C P Sugar & Inds. Co.. Ltd

Sakthi Sugars Ltd.

Anik Industries Ltd.

KLRF Ltd.

Sayaji Industriesd.

Anil Ltd. K M Sugar Mills Ltd. Scottish Assam (Iradi Ltd.
Avanti Feeds Ltd. KR BL Ltd. Shree Renuka Sudaas
B & A Ltd. K S E Ltd. Simbhaoli Sugars Ltd.

B CL Ind. Ltd. K S Qils Ltd. Simran Farms Ltd.

Bajaj Hindusthan Ltd.

Kanoria Sugar& Mfg. Co.Ltd.

ir Shadi Lal Enterprises Ltd.

Balrampur Chini Mills Ltd.

Kesar Enterprises Ltd.

ri Shamundeswari Sugars Ltd|.

Bambino Agro Inds. Ltd.

Khaitan (India) Ltd.

Srialsa Hatcheries Ltd.

Bannari Amman Sugars Ltd.

Kohinoor Foods Ltd.

Siil@tarch & Chemicals Ltd

Blossom Industries Ltd.

Kothari Ferment & Biochemd L

L Super Bakers (India) Ltd.

Britannia Industries Ltd.

Kothari Sugars & Cheméchtd.

Tasty Bite Eatables Ltd.

C C L Products (India) Ltd.

Kwality Ltd.

Tata Coffé.td.

Cadbury India Ltd.

Lakshmi Energy & Foods Ltd.

T&mbal Beverages Ltd.

Chordia Food Products Ltd.

Manjushree Plantatidds L

Terai Tea Co. Ltd.

D F M Foods Ltd.

Marico Ltd.

Thiru Arooran SugarsiL

Dalmia Bharat Sugar & Inds.

Mawana Sugars Ltd.

akribgar Industries Ltd.

Devon Plant. & Inds. Ltd.

Milkfood Ltd.

Tirupati &tch & Chemicals Ltd.

Dhampur Sugar Mills Ltd.

Modi Naturals Ltd.

TrivelBhgineering & Inds. Ltd

Dharani Sugars & Chem Ltd.

Mohan Meakin Ltd.

Ugag& Works Ltd.

Diana Tea Co. Ltd.

Monsanto India Ltd.

Umang Daiti¢d.

Divya Jyoti Inds. Ltd.

Mount Ever Mineral Water Ltd

United Breweries Ltd.

Dwarikesh Sugar Inds. Ltd.

Mount Shivalik Inds. Ltd

United Nilgiri Tea Est Co. Ltd.

E | D-Parry (India) Ltd.

N T C Industries Ltd.

Ued Provinces Sugar Co. Ltg

Flex Foods Ltd.

Neelamalai Agro Inds. Ltd.

Unitgulrs Ltd.

Foods & Inns Ltd.

Nelliampathy Tea & Prod Ltd.

Uarsal Starch-Chem All. Ltd|

Freshtrop Fruits Ltd.

Nestle India Ltd.

Upper Gan§eigar & Inds. Ltd.

G M Breweries Ltd.

Norben Tea & Exports Ltd.

Utt&ugar Mills Ltd.

Gayatri Bioorganics Ltd.

Oudh Sugar Mills Ltd.

VTSndustries Ltd.

Gayatri Sugars Ltd.

Parrys Sugar Industries Ltd.

diaIndustries Ltd.

Glaxosmithkline C.H. Ltd.

Peria Karamalai Tea&Ptdd.

Venky'S (India) Ltd.

Gobind Sugar Mills Ltd.

Piccadily Agro Inds. Ltd.

ij&y Solvex Ltd.

Godfrey Phillips India Ltd.

Ponni Sugars (Erodej Lt

Vikas Granaries Ltd.

Godrej Agrovet Ltd.

Prima Agro Ltd.

Vikas W S P Ltd

Golden Tobacco Ltd.

Prima Industries Ltd.

Vimal ®iFoods Ltd.

Goodricke Group Ltd.

Radico Khaitan Ltd.

Vishnu Suilills Ltd.

Gujarat Ambuja Exports Ltd.

Rajshree Sugars & Chdn

Zydus Wellness Ltd.

Harrisons Malayalam Ltd.

Rana Sugars Ltd.

Hatsun Agro Products Ltd.

Rasoi Ltd.

Heritage Foods Ltd.

Rasoya Proteins Ltd.

| F B Agro Inds. Ltd.

Ravalgaon Sugar Farm Ltd.

| T C Ltd.

Rei Agro Ltd.
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Textiles

A | Champdany Inds. Ltd.

Indian Acrylics Ltd.

Prdersini Ltd.

A P M Industries Ltd.

Indian Card Clothing Co. Ltd.

Pushpsons Industries Ltd.

Aarvee Denims & Exports Ltd.

Indo Count Inds. Ltd.

RS WM Ltd.

Acknit Industries Ltd.

Indo Rama Synthetics Ltd.

gRavir Synthetics Ltd.

Ambika Cotton Mills Ltd.

J B F Industries Ltd.

RSR8pg. & Wvg. Mills Ltd.

Anjani Synthetics Ltd.

J J Exporters Ltd.

Rainboeniin Ltd.

Arora Fibres Ltd.

JRi Spg. & Wvg. Mills Co. Ltd

Rpalayam Mills Ltd.

Arvind Ltd. Jasch Industries Ltd. Raymond Ltd.

Ashima Ltd. K G Denim Ltd. Reliance Chemotex Indl.
Aunde India Ltd. K G Petrochem Ltd. Rishi Techtes.L

B SLLtd. K S L & Industries Ltd. Rupa & Co. Ltd.

Banswara Syntex Ltd.

K-Lifestyle & Industries Ltd.

S N S Textiles Ltd.

Bengal Tea & Fabrics Ltd.

Kamadgiri Fashion Ltd.

P & Industries Ltd. (Delhi)

Bhandari Hosiery Exports Ltd.

Kanco Enterprises Ltd

S R F Ltd.

Binayak Tex Processors Ltd.

Kewal Kiran Clothingl.Lt

S T I India Ltd.

Blue Blends (India) Ltd.

Khator Fibre & Fabrics Ltd

S T L Global Ltd.

Bombay Dyeing & Mfg. Co. Ltd

| Kitex Garments Ltd.

Salona Cotspin Ltd.

Celebrity Fashions Ltd.

Lakshmi Mills Co. Ltd.

Saanidam Spinning Mills Ltd.

Century Enka Ltd.

Lambodhara Textiles Ltd.

Sanghdid) Ltd.

Cheslind Textiles Ltd.

Loyal Textile Mills Ltd.

Staram Spinners Ltd.

Cheviot Co. Ltd.

Mafatlal Industries Ltd.

Santoshd~Fab Ltd.

D CM Ltd.

Mahalaxmi Rubtech Ltd.

Sarla Performafdares Ltd.

Damodar Industries Ltd.

Maharaja Shree U. Mills.Ltd

Seasons Textiles Ltd.

Deepak Spinners Ltd.

Malwa Cotton Spg. Mills Ltd.

hatmar Wires Industries Ltd.

Dhanlaxmi Fabrics Ltd.

Mangalam Ventures Ltd.

Shiexyarn Ltd.

Digjam Ltd.

Maral Overseas Ltd.

Shree Rajasthantéyhtd.

Eskay K'N'lt (India) Ltd.

Maxwell Industries Ltd.

h# Dinesh Mills Ltd.

Eurotex Ind. & Exports Ltd.

Mayur Uniquoters Ltd.

hrsJagdamba Polymers Ltd.

Fairdeal Filaments Ltd.

Minaxi Textiles Ltd.

Siyargilk Mills Ltd.

Filatex India Ltd.

Modern Threads (India) Ltd.

Sofrextiles & Inds. Ltd.

Flora Textiles Ltd.

Mohit Industries Ltd.

Spentadmational Ltd.

G T N Industries Ltd.

Nahar Industrial Enterpriséd.

Spentex Industries Ltd.

Ganesha Ecosphere Ltd.

Nahar Spinning Mills Ltd.

icS&islands Apparels Ltd.

Ganges Manufacturing Co. Ltd

Naihati Jute Mills. Ctal.

Sri Ganapathy Mills Co. Ltd.

Gangotri Textiles Ltd.

Orbit Exports Ltd.

Sri LakshSaraswathi T. Ltd.

Garden Silk Mills Ltd.

Oswal Spin. & Wvg. Mills Ltd

Sri Nachammai Cotton Mills Ltq

.

Garware Marine Inds. Ltd.

P B M Polytex Ltd.

SrirRakrishna Mills Ltd.

Garware-Wall Ropes Ltd.

Page Industries Ltd.

Surirektstries Ltd.

Gini Silk Mills Ltd.

Pasupati Acrylon Ltd.

Super 1Ba India Ltd.

Ginni Filaments Ltd.

Pasupati Spin. & Wvg. Millsd.

tSuper Spinning Mills Ltd.

Gloster Ltd.

Patspin India Ltd.

Supertex Industtith

Grasim Industries Ltd.

Pioneer Embroideries Ltd.

préme Tex Mart Ltd.

Gravity (India) Ltd.

Prakash Woollen Mills Ltd.

SurTextile Mills Ltd.

Guijarat Raffia Inds. Ltd.

Pranavaditya SpinningIMiltd.

Suryajyoti Spinning Mills Ltd.

H P Cotton Textile Mills Ltd.

Prashant India Ltd.

urgalakshmi Cotton Mills Ltd.

Himatsingka Seide Ltd.

Precot Meridian Ltd.

Suryal8pinning Mills Ltd.

Hind Syntex Ltd.

Premco Global Ltd.

Suryavanshin®@mg Mills Ltd.

Hindoostan Mills Ltd.

Premier Synthetics Ltd.

T 1dL
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Thanjavur Spinning Mill Ltd.

Vardhman Polytex Ltd.

Winsome Textile Inds. Ltd.

Trident Ltd.

Vardhman Textiles Ltd.

Wires & Fabrif&.A.) Ltd.

Uniroyal Industries Ltd.

Virat Industries Ltd.

ZémiExports Ltd.

V M T Spinning Co. Ltd.

Vogue Textiles Ltd.

Zenitibres Ltd.

V T X Industries Ltd.

Voith Paper Fabrics India Ltd

Zodiac Clothing Co. Ltd.

Valson Industries Ltd.

Welspun India Ltd.

Vardhman Acrylics Ltd.

Welspun Syntex Ltd.

Drugs

Aarti Drugs Ltd.

Hiran Orgochem Ltd.

Samrat Pharhsam Ltd.

Abbott India Ltd.

Ind-Swift Laboratories Ltd.

Sarghi Paranteral Ltd.

Advik Laboratories Ltd.

Ind-Swift Ltd.

Sanofi Indlad.

Ahlcon Parenterals (India) Ltd.

Indoco Remedies Ltd

Shasun Pharmaceuticals Ltd.

Ajanta Pharma Ltd.

Ipca Laboratories Ltd.

ShilpadMare Ltd.

Albert David Ltd.

J B Chems & Pharmas Ltd.

Smru@inganics Ltd.

Alembic Ltd.

Jagsonpal Pharmaceuticals Lt

d. Spagbostics Ltd.

Ambalal Sarabhai Ent. Ltd.

Jenburkt Pharmaceuticals

Strides Arcolab Ltd.

Amrutanjan Health Care Ltd.

Kamron Laboratories. Ltd

Sun Pharmaceutical Inds. Ltd.

Anglo-French Drugs & Inds. Li¢

IKerala Ayurveda Ltd.

Surya Pharmaceutical Ltd.

Anuh Pharma Ltd.

Kilitch Drugs (India) Ltd.

Suveifd_Sciences Ltd.

Arvind Remedies Ltd.

Kopran Ltd.

Syncom Formulasiohtd.

Astrazeneca Pharma India Ltd.

Lupin Ltd.

T T K Heere Ltd.

Aurobindo Pharma Ltd.

Lyka Labs Ltd.

Themis Medechtd.

B D H Industries Ltd.

Makers Laboratories Ltd.

TJemt Pharmaceuticals Ltd.

Bal Pharma Ltd.

Mangalam Drugs & Organic L

tdnichem Laboratories Ltd.

Biocon Ltd.

Marksans Pharma Ltd.

Unjha Formulatibtts

Cadila Healthcare Ltd.

Medi-Caps Ltd.

Venus Remedid.

Caplin Point Laboratories Ltd.

Medicamen BiotecH.Lt

Vikram Thermo (India) Ltd.

Cipla Ltd.

Merck Ltd.

Vimta Labs Ltd.

Claris Lifesciences Ltd.

Morepen Laboratories Ltd.

Vista Pharmaceuticals Ltd.

Colinz Laboratories Ltd. Mylan Laboratories Ltd. iteury Ltd.
Diamines & Chemicals Ltd. N G L Fine-Chem Ltd. Waotl td.
Divi'S Laboratories Ltd. Natco Pharma Ltd. Wockharul.
Dr. Reddy'S Laboratories Ltd. Natural Capsules Ltd. Wyeth Ltd.

East India Pharma Works Ltd.

Nectar Lifescienceb Lt

Zenotech Laboratories Ltd.

Emami Ltd.

Neuland Laboratories Ltd.

Emmessar Biotech & Nut Ltd.

Novartis India Ltd.

Everest Organics Ltd.

Nutraplus India Ltd.

F D C Ltd.

Ortin Laboratories Ltd.

Fermenta Biotech Ltd.

Panacea Biotec Ltd.

Gennex Laboratories Ltd.

Parenteral Drugs (Indid) L

Glaxosmithkline Pharmas Ltd.

Pfizer Ltd.

Glenmark Pharmaceuticals Ltd

Piramal Enterprigds L

Godavari Drugs Ltd.

Plethico Pharmaceuticals Ltd

Granules India Ltd.

Ranbaxy Laboratories Ltd.

Gufic Biosciences Ltd.

Resonance Specialties Ltd.

Gujarat Themis Biosyn Ltd.

Roopa Industries Ltd.

Hester Biosciences Ltd.

S M S Pharmaceuticals Ltd.
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Plastics and Polymers

A P T Packaging Ltd.

M I L Industries Ltd.

Acrysil Ltd.

Machino Plastics Ltd.

Apcotex Industries Ltd.

Mahindra Composites Ltd.

Arcee Industries Ltd.

Mangalore Ref. & Petroche.L

id

Arrow Coated Products Ltd.

Manjushree Technopadk Lt

Bajaj Steel Inds. Ltd.

Marvel Vinyls Ltd.

Balmer Lawrie-Van Leer Ltd.

National Plastic Indsd.

Bhansali Eng Polymers Ltd.

National Plastic Teath. Lt

Bharat Petroleum Corpn. Ltd.

Nilkamal Ltd.

Bilcare Ltd.

Numaligarh Refinery Ltd.

Bloom Dekor Ltd.

O K Play India Ltd.

Bright Brothers Ltd.

Pankaj Polymers Ltd.

Caprihans India Ltd.

Peacock Industries Ltd.

Chemplast Sanmar Ltd.

Pearl Polymers Ltd.

Chennai Petroleum Corpn. Ltd

Poly Medicure Ltd.

Cosmo Films Ltd.

Polycon International Ltd.

Deccan Polypacks Ltd.

Polylink Polymers (India).Ltd

Deco-Mica Ltd.

Polyplex Corporation Ltd.

Dhunseri Petrochem & Tea Ltd|.

Polyspin Exports Ltd.

Dutron Polymers Ltd.

Premier Polyfilm Ltd.

E P C Industrie Ltd.

Prima Plastics Ltd.

Ecoplast Ltd.

Raj Packaging Inds. Ltd.

Essel Propack Ltd.

Reliance Industries Ltd.

Ester Industries Ltd.

Resins & Plastics Ltd.

Fenoplast Ltd.

Rubber Products Ltd.

Finolex Industries Ltd.

Safari Industries (IndiajylL

G R P Ltd.

Shaily Engineering Plastics Lt

p -

Garware Polyester Ltd.

Sharp Industries Ltd.

Graphite India Ltd.

Shree Rama Multi-Tech Ltd.

Guijarat Craft Inds. Ltd.

Sintex Industries Ltd.

Gujarat Petrosynthese Ltd.

Sonal Adhesives Ltd.

Hindustan Fluorocarbons Ltd.

Stylam Industries Ltd.

Hindustan Petroleum Corpn. Ltdtyrolution A B S (India) Ltd.

Hitech Plast Ltd.

Supreme Industries Ltd.

Hydro S & S Inds. Ltd.

Supreme Petrochem Ltd.

Indian Oil Corpn. Ltd.

T P L Plastech Ltd.

Infra Industries Ltd.

Tokyo Plast International Ltd

International Conveyors Ltd.

Uflex Ltd.

lykot Hitech Toolroom Ltd.

V | P Industries Ltd.

Jai Corp Ltd.

Vinyoflex Ltd.

Jain Irrigation Systems Ltd.

Wim Plast Ltd.

Jalpac India Ltd.

Xpro India Ltd.

Jindal Poly Films Ltd.

Jumbo Bag Ltd.

Kalpena Industries Ltd.

Kanpur Plastipack Ltd.

Kemrock Ind & Exports Ltd.

Kriti Industries (India) Ltd.
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Other Chemicals

Aarti Industries Ltd.

Guijarat Organics Ltd.

Prentisplosives Ltd.

Adi Finechem Ltd.

Guijarat State Fert. & Chem Lid.unfb Alkalies & Chem. Ltd.

Aditya Birla Chemicals Ltd.

Gulf Oil Corpn. Ltd.

Rjab Chem & Crop Pro. Ltd.

Aimco Pesticides Ltd.

Gulshan Polyols Ltd.

Ralhgib Ltd.

Aksharchem (India) Ltd.

Haryana Leather Chemicatk ||

. Rama Phosphates Ltd.

Alkyl Amines Chemicals Ltd.

Hikal Ltd.

Rashtriya @micals & Fert Ltd.

Amines & Plasticizers Ltd.

Hindustan Organic Chéual.

Refnol Resins & Chemicals Ltd.

Andhra Petrochemicals Ltd.

| G Petrochemicals Ltd.

Rhodia Specialty Chem Ltd.

Andhra Sugars Ltd.

| O L Chem & Pharma. Ltd.

Ritedkrnational Ltd.

Atul Ltd.

|V P Ltd.

Sabero Organics Guijarat Ltd.

Avon Organics Ltd.

India Carbon Ltd.

Sah Petroleluas

Bagadia Colourchem Ltd.

India Gelatine & Chem. Ltd.

Savita Oil Technologies Ltd.

Balaji Amines Ltd.

Indian Farmers Fert. Co-Op. L

t8hiva Global Agro Inds. Ltd.

Basant Agro Tech (India) Ltd.

Indian Toners & Depdrs Ltd.

Southern Gas Ltd.

Bayer Cropscience Ltd.

Indo Borax & Chemicals Ltd.

Sree Rayalaseema Chem Ltd.

Bhagiradha Chem. & Inds. Ltd.

Inox Air Products Ltd

Sree Rayalaseema Hi-S H. Ltd|

Bharat Rasayan Ltd.

Jayshree Chemicals Ltd.

SteBiatech Ltd.

Bodal Chemicals Ltd.

Jubilant Life Sciences Ltd.

d&shan Chemical Inds. Ltd.

Bombay Oxygen Corpn. Ltd.

Kanoria Chemicals & Indsl.

Sunshield Chemicals Ltd.

Borax Morarji Ltd.

Keltech Energies Ltd.

Syngentaib Ltd.

C J Gelatine Products Ltd.

Khaitan Chem. & Fentl. Lt

Tamilnadu Petroproducts Ltd.

Camphor & Allied Products Ltd

Kilpest India Ltd.

amfac Industries Ltd.

Castrol India Ltd.

Kothari Industrial Corpn. Ltd.

afb Chemicals Ltd.

Chambal Fertilisers & Chem Lt

f_iberty Phosphate Ltd.

Teesta Agro Inds. Ltd.

Chembond Chemicals Ltd.

Lime Chemicals Ltd.

Thirlan@€hemicals Ltd.

Chemfab Alkalis Ltd.

Link Pharma Chem Ltd.

Tide \&fa®il Co. (India) Ltd.

Continental Petroleums Ltd.

Madras Fertilizers Ltd.

Transpek Industry Ltd.

Coromandel International Ltd.

Manali Petrochemidats

Tuticorin Alkali Ch. & Fert Ltd.

D I C India Ltd.

Mangalore Chem & Fert. Ltd.

U A.id.

Dai-Ichi Karkaria Ltd.

Mysore Petro Chemicals Ltd.

Ultramarine & Pigments Ltd.

Deepak Fert.& Petroch Co. Ltd

Narmada Gelatinés Lt

Venlon Enterprises Ltd.

Deepak Nitrite Ltd.

National Fertilizers Ltd.

VidBlyestuffs Manuf. Ltd.

Dhanuka Agritech Ltd.

National Oxygen Ltd.

Vinatiganics Ltd.

Dharamsi Morarji Chem Co. Lt(

iNational Peroxide Ltd.

Vivid Global Inds. Ltd.

Dynamic Industries Ltd.

Navin Fluorine Intl. Ltd.

Excel Crop Care Ltd.

Nikhil Adhesives Ltd.

Excel Industries Ltd.

Nirma Ltd.

Fert. & Chem Travancore Ltd.

Nitta Gelatin IndialLt

Fischer Chemic Ltd.

Organic Coatings Ltd.

Foseco India Ltd.

P I Industries Ltd.

GHCL Ltd.

Panama Petrochem Ltd.

Goa Carbon Ltd.

Phillips Carbon Black Ltd.

Godrej Industries Ltd.

Phyto Chem (India) Ltd.

Govind Poy Oxygen Ltd.

Pidilite Industries Ltd.

Grauer & Weil (India) Ltd.

Pioneer Distilleries Ltd

Gujarat Alkalies & Chem. Ltd.

Plastiblends IndialLt

Gujarat Fluorochemicals Ltd.

Poddar Pigments Ltd.

Gujarat Narmada Val. F&C Ltd

Pondy Oxides & Chemicals Ltd.
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Consumer Goods

Aplab Ltd.

Moser Baer India Ltd.

Aquamall Water Solutions Ltd.

Mro-Tek Ltd.

Archies Ltd.

Navneet Education Ltd.

Asian Electronics Ltd.

Opto Circuits (India) Ltd.

Asian Star Co. Ltd.

Panasonic Energy India Co. L

Astra Microwave Products Ltd.

Pee Cee Cosma Sage Lt

Avantel Ltd.

Philips Electronics India Ltd.

BPLLtd.

Pond'S Exports Ltd.

Bajaj Electricals Ltd.

P&G Hygiene&Health Care Ltd.

Bata India Ltd.

Relaxo Footwears Ltd.

Bharat Electronics Ltd.

Repro India Ltd.

Bhartiya International Ltd.

Rexnord Elect & Congdltd.

Butterfly Gandhimathi Appl. Ltd

Ruttonsha Intl Rectifier Ltd.

Centenial Surgical Suture Ltd.

S P E L Semicondulctd.

Centum Electronics Ltd.

S R Industries Ltd.

Colgate-Palmolive (India) Ltd.

Sambhaav Media Ltd.

Continental Controls Ltd.

Sandesh Ltd.

Cosmo Ferrites Ltd.

Schneider El. President Sys L.td

Cyber Media (India) Ltd.

Shantivijay Jewels Ltd.

Dabur India Ltd.

Shree Pacetronix Ltd.

Daikaffil Chemicals India Ltd.

Shrenuj & Co. Ltd.

Eveready Industries (India) Ltd

Smartlink Netw@¥stems Ltd.

F C | Oen Connectors Ltd.

Sovereign Diamonds Ltd.

Fine-Line Circuits Ltd.

Starlite Components Ltd.

Godrej Consumer Products Ltd.

Suashish Diamonds Ltd

Goldiam International Ltd.

Super Tannery Ltd.

Golkunda Diamond & Jewel Ltq

ISuperhouse Ltd.

Gujarat Poly-Avx Elect. Ltd.

Swelect Energy Systdrith

H T Media Ltd.

Symphony Ltd.

Hawkins Cookers Ltd.

T C P L Packaging Ltd.

Hind Rectifiers Ltd.

T V S Electronics Ltd.

Hindustan Unilever Ltd.

Titan Company Ltd.

Hipolin Ltd.

Trend Electronics Ltd.

Hitachi Home & Life Sol. Ltd.

V X L Instruments Ltd

Honeywell Autom. India Ltd.

Vaibhav Global Ltd.

| F B Industries Ltd.

Valiant Communications Ltd.

Incap Ltd.

Value Industries Ltd.

Indo- National Ltd.

Whirlpool Of India Ltd.

Jagran Prakashan Ltd.

Worldwide Leather Exports Ltd

Jocil Ltd.

Kaycee Industries Ltd.

Krypton Industries Ltd.

Lakshmi Elect. Control Sys. Ltd.

Liberty Shoes Ltd.

Lloyd Electric & Engg. Ltd.

M P S Ltd.

Mirc Electronics Ltd.

Mirza International Ltd.
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Construction & Infrastructure Equipment

A C C Ltd. N C L Industries Ltd.

Aksh Optifibre Ltd. O C L India Ltd.

Akzo Nobel India Ltd. Orient Abrasives Ltd.
Ambuja Cements Ltd. Orient Bell Ltd.

Anjani Portland Cement Ltd. Panyam Cem & Mineral. lotd.
Apar Industries Ltd. Paramount Communications Ltd.
Aro Granite Inds. Ltd. Pokarna Ltd.

Asian Paints Ltd. Polycab Wires Pvt. Ltd.
Berger Paints India Ltd. Precision Wires India Ltd.
Bheema Cements Ltd. Raasi Refractories Ltd.

Birla Corporation Ltd. Ram Ratna Wires Ltd.

Birla Ericsson Optical Ltd. Ramco Cements Ltd.

Cable Corpn. Of India Ltd. Ramco Industries Ltd.
Carborundum Universal Ltd. Regency Ceramics Ltd.

Century Plyboards (India) Ltd. Restile Ceramics.Ltd

Century Textiles & Inds. Ltd. Sagar Cements Ltd.

Cera Sanitaryware Ltd. Sanghi Industries Ltd.
Chettinad Cement Corpn. Ltd. Sarda Plywood Indd. Lt
Deccan Cements Ltd. Saurashtra Cement Ltd.
Diamond Power Infra Ltd. Schablona India Ltd.
Divyashakti Granites Ltd. Shalimar Paints Ltd.
Ecoboard Industries Ltd. Shiva Cement Ltd.

Elantas Beck India Ltd. Shree Cement Ltd.

Everest Industries Ltd. Shri Keshav Cement & Irfteh
Finolex Cables Ltd. Shri Nataraj Cer&Chem Ind. i td.
Galada Power & Tele Ltd. Somany Ceramics Ltd.
Greenply Industries Ltd. Sterlite Technologies Ltd.
Grindwell Norton Ltd. Surana Telecom & Power Ltd.
Gujarat Sidhee Cement Ltd. T R L Krosaki Refrae®iitd.
H E G Ltd. U M Cables Ltd.

HIL Ltd. Universal Cables Ltd.

Heidelberg Cement India Ltd. Vesuvius India Ltd.

Himadri Chemicals & Inds. Ltd,| Vinay Cements Ltd.

| F G L Refractories Ltd. Vindhya Telelinks Ltd.
India Cements Ltd. Visaka Industries Ltd.
J K Lakshmi Cement Ltd. Western India Plywoods Ltd.

Jenson & Nicholson (India) Ltd

Jolly Board Ltd.

K C P Ltd.

Kajaria Ceramics Ltd.

Kalyanpur Cements Ltd.

Kansai Nerolac Paints Ltd.

Keerthi Industries Ltd.

Kei Industries Ltd.

Madhav Marbles & Granites Ltdl.

Mangalam Cement Ltd.

Mangalam Timber Products Ltd.

Morganite Crucible (India) Ltd.
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Metal Products

A P L Apollo Tubes Ltd.

J S W Steel Ltd.

Ratnamisiaitals & Tubes Ltd.

Aditya Ispat Ltd. Jai Balaji Inds. Ltd. Real Stripsl.
Ahmednagar Forgings Ltd. Jayaswal Neco Inds. Ltd. emREdelstahl Tubulars Ltd.
Alicon Castalloy Ltd. Jindal Saw Ltd. Sacheta Metaid.

Alumeco India Extrusion Ltd.

Jindal Stainless Ltd.

Salzer Electronics Ltd.

Amtek India Ltd.

Jindal Steel & Power Ltd.

SardeeEyy & Minerals Ltd.

Anil Special Steel Inds. Ltd.

Jyoti Structures Ltd.

Shah Alloys Ltd.

Balasore Alloys Ltd.

Kaira Can Co. Ltd.

ShivaliknBetal Controls Ltd.

Bhagwati Autocast Ltd.

Kalpataru Power Trans. Ltd.

Shri Bajrang Alloys Ltd.

Bhagyanagar India Ltd.

Kalyani Steels Ltd.

SimpBastings Ltd.

Bhoruka Aluminium Ltd.

Kanishk Steel Inds. Ltd.

Bher Ltd.

Bhushan Power & Steel Ltd.

Kirloskar Ferrous Indsl.

Southern Ispat & Energy Ltd.

Bhushan Steel Ltd.

L G Balakrishnan & Bros. Ltd.

e&tAuthority Of India Ltd.

Bihar Sponge Iron Ltd.

Lakshmi Precision Screws Lt

iSteelcast Ltd.

Carnation Industries Ltd.

Lamina Foundries Ltd.

eBie Gujarat Ltd.

Century Extrusions Ltd.

Lanco Industries Ltd.

SieylTools Ltd.

Cubex Tubings Ltd.

Lloyds Metals & Energy Ltd.

Sbubhalustries Ltd.

E L Forge Ltd.

M M Forgings Ltd.

Sujana Metal Protiultd.

Electrosteel Castings Ltd.

Magna Electro Castinmgls L

Sundaram-Clayton Ltd.

Electrotherm (India) Ltd.

Maharashtra Seamless Ltd.

Sunflag Iron & Steel Co. Ltd.

Essar Steel India Ltd.

Mahindra Hinoday Inds. Ltd.

Super Forgings & Steels Ltd.

Everest Kanto Cylinder Ltd.

Mahindra Intertrade.Ltd

Suraj Ltd.

Ferro Alloys Corpn. Ltd.

Mahindra Ugine Steel Cad.L

Suraj Products Ltd.

Fluidomat Ltd.

Maithan Alloys Ltd.

Surana Indussrietd.

G KW Ltd. Man Industries (India) Ltd. Surya Roslubdl.

Gandhi Special Tubes Ltd. Manaksia Ltd. Swiss GlasEquipments Ltd,
Garg Furnace Ltd. Modern Steels Ltd. T T K Prestige

Gillette India Ltd. Monnet Ispat & Energy Ltd. Tdmadu Steel Tubes Ltd.
Godawari Power & Ispat Ltd. Mukand Ltd. Tata MekalLtd.

Gontermann-Peipers (India) Lt

d. Multimetals Ltd.

ta §ponge Iron Ltd.

Good Luck Steel Tubes Ltd.

National Aluminium Cad L

Tata Steel Ltd.

Gujarat Foils Ltd.

National Fittings Ltd.

Tayo Rolltd.

Gujarat Intrux Ltd.

Nile Ltd.

Tinplate Co. Of Indl&d.

Gujarat Wedge Wire Scr. Ltd.

Nitin Alloys Globald_t

Tube Investments Of India Ltd,

Hind Aluminium Inds. Ltd.

Nova Iron & Steel Ltd.

Tayan N E C Ltd.

Hindalco Industries Ltd.

Oil Country Tubular Ltd.

nlUAbex Alloy Products Ltd.

Hinduja Foundries Ltd.

Orissa Sponge Iron & Steel L

Usha Martin Ltd.

Hindustan Copper Ltd.

Panchmahal Steel Ltd.

Uttaalv&Steels Ltd.

Hindustan Everest Tools Ltd.

Pradeep Metals Ltd.

B ¥ Ferro Alloys Ltd.

Hindustan Zinc Ltd.

Prakash Industries Ltd.

Vall&ikels Ltd.

Hisar Metal Inds. Ltd.

Proseal Closures Ltd.

Vardhnndustries Ltd.

ISMT Ltd.

R M G Alloy Steel Ltd.

Vishal Malleabs$ Ltd.

India Steel Works Ltd.

Rajasthan Tube Mfg. Co. Ltd,

Welcast Steels Ltd.

Indian Metals & Ferro A. Ltd.

Rajkumar Forge Ltd.

elspun Corp Ltd.

Indian Steel & Wire Prod. Ltd.

Rajratan Global Wittel.

Western India Shipyard Ltd.

Indsil Hydro Power & Man. Ltd

Ramkrishna Forgirigs.

Zenith Birla (India) Ltd.

Investment & Precision Cast Lt

Rapicut Carbides Ltd.

J S W Ispat Steel Ltd. [Merged

Rathi Steel & Polisl.
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Machinery

A B B India Ltd. Hittco Tools Ltd. T IL Ltd.

A B C Bearings Ltd. Honda Siel Power Products L{d. R F Ltd.

Acrow India Ltd. | M P Powers Ltd. Thermax Ltd.
Adarsh Plant Protect Ltd. | T L Industries Ltd. kiem India Ltd.
Ador Fontech Ltd. Ingersoll-Rand (India) Ltd. U TdL

Ador Welding Ltd.

International Combustion Ltd.

VTSTillers Tractors Ltd.

Akar Tools Ltd.

lon Exchange (India) Ltd.

Veejaykdsami Engg. W. Ltd.

Alfa Transformers Ltd.

J S L Industries Ltd.

Voltahransformers Ltd.

Anup Engineering Ltd.

Jainex Aamcol Ltd.

W P I LdLt

Atlas Copco (India) Ltd.

Jost'S Engineering Co..Ltd

Walchandnagar Industries Ltd.

Austin Engineering Co. Ltd.

K S B Pumps Ltd.

Wefidtia) Ltd.

BEML Ltd.

Kennametal India Ltd.

Windsor Machinesl.

Batliboi Ltd. Kilburn Engineering Ltd. Yuken Indiad.
Bemco Hydraulics Ltd. Kirloskar Brothers Ltd.

Bharat Bijlee Ltd. Kirloskar Electric Co. Ltd.

Bharat Heavy Electricals Ltd. Kirloskar Pneumatiz. Ctd.

Birla Precision Tech. Ltd. Kulkarni Power Tools Ltd

Blue Star Ltd. L & T Valves Ltd.

Brady & Morris Engg. Co. Ltd. | Manugraph India Ltd.

C T R Manufacturing Inds. Ltd.| Marsons Ltd.

Calcom Vision Ltd. Mather & Platt Pumps Ltd.
Cenlub Industries Ltd. Mazda Ltd.

Crompton Greaves Ltd. Mcnally Bharat Engg. Co. Ltd.
Cummins India Ltd. Mcnally Sayaji Engg. Ltd.

D & H India Ltd. Miven Machine Tools Ltd.

D H P India Ltd. Modison Metals Ltd.

Delta Magnets Ltd. N R B Bearings Ltd.

E C E Industries Ltd. Orient Paper & Inds. Ltd.

Easun Reyrolle Ltd. Panasonic Carbon India Co. Ltd.
Eimco Elecon (India) Ltd. Pitti Laminations Ltd.

Elecon Engineering Co. Ltd. Polymechplast Machittes

Elgi Equipments Ltd. Praj Industries Ltd.

Ema India Ltd. Premier Ltd.

Emco Ltd. Rajoo Engineers Ltd.

Envair Electrodyne Ltd. Rasi Electrodes Ltd.

Esab India Ltd. Remi Process Plant & Mach. Ltd.

F A G Bearings India Ltd.

Revathi Equipment Ltd.

Fairfield Atlas Ltd.

S M Energy Teknik & Elec. Ltd.

Forbes & Co. Ltd.

S N L Bearings Ltd.

Frick India Ltd.

Shakti Pumps (India) Ltd.

G E E Ltd.

Shanthi Gears Ltd.

G G D. Machine Works Ltd.

Shilchar Tech. Ltd.

G M M Pfaudler Ltd.

Shilp Gravures Ltd.

Goldstone Infratech Ltd.

Siemens Ltd.

Greaves Cotton Ltd.

Solitaire Machine Tools Ltd.

Gujarat Apollo Inds. Ltd.

Stovec Industries Ltd.

Havells India Ltd.

Suzlon Energy Ltd.

Hercules Hoists Ltd.

Swaraj Engines Ltd.
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Transport Equipment

A B G Shipyard Ltd.

Indag Rubber Ltd.

TV S Motoo.d.td.

A N G Industries Ltd.

India Nippon Electricals Ltd.

T V S Srichakra Ltd.

Amalgamations Repco Ltd.

J K Tyre & Inds. Ltd.

Trakh Auto. Components Ltd.

Amara Raja Batteries Ltd.

J M T Auto Ltd.

Talbrasgiheering Ltd.

Amtek Auto Ltd.

Jamna Auto Inds. Ltd.

Taneja AeSAviation Ltd.

Apollo Tyres Ltd.

Jay Bharat Maruti Ltd.

Tata Matdrtd.

Ashok Leyland Ltd.

Jay Ushin Ltd.

Triton Valves Ltd

Atlas Cycles (Haryana) Ltd.

K A R Mobiles Ltd.

Udalel Systems Ltd.

Atul Auto Ltd.

Kalyani Forge Ltd.

Victor Gasketsdia Ltd.

Autolite (India) Ltd.

Kesoram Industries Ltd.

Whedhdia Ltd.

Automobile Corpn. Of Goa Ltd.

Kinetic EngineeringlL

Z F Steering Gear (India) Ltd.

Automotive Axles Ltd. LML Ltd.
Automotive Stamp. & Ass. Ltd.| Lumax Industries Ltd.
Axles India Ltd. M R F Ltd.

Balkrishna Industries Ltd.

Mahindra Gujarat Tradtta.

Banco Products (India) Ltd.

Majestic Auto Ltd.

Bharat Forge Ltd.

Maruti Suzuki India Ltd.

Bharat Gears Ltd.

Menon Bearings Ltd.

Bharat Seats Ltd.

Menon Pistons Ltd.

Bharati Shipyard Ltd.

Minda Industries Ltd.

Bimetal Bearings Ltd.

Motherson Sumi Systems Ltd|

Bosch Ltd.

Munjal Auto Inds. Ltd.

Ceat Ltd.

Munjal Showa Ltd.

Delphi-T V S Diesel Sys. Ltd.

Omax Autos Ltd.

Denso India Ltd.

Perfect Circle India Ltd.

Dynamatic Technologies Ltd.

Precision Pipes & @o. Ltd.

Eastern Treads Ltd.

Pricol Ltd.

Eicher Motors Ltd.

Rasandik Engg Inds. India Ltd.

Eimco-K C P Ltd.

Raunaq Auto Components Ltd.

Escorts Ltd.

Reil Electricals India Ltd.

Exide Industries Ltd.

Remsons Industries Ltd.

Falcon Tyres Ltd.

Rico Auto Inds. Ltd.

Federal-Mogul Goetze Ltd.

Roto Pumps Ltd.

Force Motors Ltd.

S M L Isuzu Ltd.

Gabriel India Ltd.

San Engg & Loco. Co. Ltd.

Goodyear India Ltd.

Schrader Duncan Ltd.

Govind Rubber Ltd.

Scooters India Ltd.

Gujarat Automotive Gears Ltd.

Setco Automotive Ltd.

H B L Power Systems Ltd.

Sharda Motor Inds. Ltd.

HMT Ltd.

Shriram Pistons & Rings Ltd.

Harita Seating Systems Ltd.

Sibar Auto Parts Ltd.

Hero Motocorp Ltd.

Simmonds Marshall Ltd.

Hi-Tech Gears Ltd.

Sona Koyo Steering Sys. Ltd.

High Energy Batteries Ltd.

Steel Strips Wheels Ltd.

Hindustan Composites Ltd.

Subros Ltd.

Hindustan Hardy Spicer Ltd.

Sundaram Brake Linibgs

Hindustan Motors Ltd.

Sundram Fasteners Ltd.

| P Rings Ltd.

Suprajit Engineering Ltd.
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Miscellaneous Manufacturing

Aditya Birla Nuvo Ltd.

National Steel & Agro Indktd.

Agio Paper & Inds. Ltd.

Orient Press Ltd.

Alstom T & D India Ltd.

Paper Products Ltd.

Andhra Pradesh Paper Mills Lt

d. Perfectpac Ltd.

Asahi India Glass Ltd.

Permanent Magnets Ltd.

B & A Packaging India Ltd.

Phoenix Lamps Ltd.

B A S F India Ltd.

Photoquip (India) Ltd.

B P Ergo Ltd.

Poona Dal & Oil Inds. Ltd.

Ballarpur Industries Ltd.

Pudumjee Industries Ltd.

Balmer Lawrie & Co. Ltd.

Pudumjee P & P Mills Ltd.

Beardsell Ltd.

Rainbow Papers Ltd.

Bombay Burmah Trdg. Co. Ltd

Rama Pulp & Papers Ltd

Borosil Glass Works Ltd.

Ray Ban Sun Optics Indid. L

Ceeta Industries Ltd.

S | Group-India Ltd.

Clariant Chemicals (India) Ltd.

Saint-Gobain Sekindia Ltd.

Coral Newsprints Ltd.

Seshasayee Paper & Boards

Ltd

Cosboard Industries Ltd.

Shree Ajit Pulp & Papet. Lt

D C M Shriram Consolid. Ltd.

Shree Bhawani PapeisMitd.

D C M Shriram Inds. Ltd.

Shree Krishna P. Mill &dim.td.

D CW Ltd.

Shree Rama Newsprint Ltd.

De Nora India Ltd.

Shreyans Industries Ltd.

Emami Paper Mills Ltd.

Sirpur Paper Mills Ltd.

G K B Ophthalmics Ltd.

South India Paper Mills Ltd.

Genus Power Infrastructures Lt

&tandard Industries Ltd.

Gillanders Arbuthnot & Co. Ltd

Star Paper MillsLt

Goa Glass Fibre Ltd.

Sundaram Multi Pap Ltd.

Gujarat Borosil Ltd.

T A L Manuf. Solutions Ltd.

HSIL Ltd.

Tamil Nadu N. & Papers Ltd.

Haldyn Glass Ltd.

Technocraft Ind. (India) Ltd.

Hindustan National G & Ind Ltd

Techtran Polylentés,

| ST Ltd.

Texplast Industries Ltd.

Impex Ferro Tech Ltd.

Timex Group India Ltd.

India Glycols Ltd.

Today'S Writing Instruments
Ltd.

Integra Engineering India Ltd.

U P Twiga Fiberglass.

J K Paper Ltd.

Uttam Value Steels Ltd.

Jaiprakash Associates Ltd.

Varun Industries Ltd.

Jyothy Laboratories Ltd.

Visa Steel Ltd.

KDDL Ltd.

West Coast Paper Mills Ltd.

Kakatiya Cement Sugar & Inds
Ltd.

Wimco Ltd.

Kalptaru Papers Ltd.

Yash Papers Ltd.

Kokuyo Camlin Ltd.

Yokogawa India Ltd.

La Opala R G Ltd.

Lakshmi Automatic Loom
Works Ltd.

Linc Pen & Plastics Ltd.

Magnum Ventures Ltd.

Mahindra & Mahindra Ltd.

Murli Industries Ltd.

N R Agarwal Inds. Ltd.
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ANNEXURE I

DEA NWC NTC
Adjusted | Durbin Adjusted R| Durbin | Adjusted| Durbin
R Squared| Watson Squared | Watson | R Watson

Statistics Statistics| Squared | Statistics

Food & Agro Products 0.750 1.576 0.736 1.528 0.735 1.525

0.741 1.606 0.762 1.565 0.737 1.564

0.818 1.195 0.773 1.178 0.769 1.151

0.535 1.959 0.524 1.993 0.532 1.982

0.691 1.296 0.666 1.281 0.659 1.250

0.198 1.986 0.202 1.962 0.183 1.975

Textiles 0.551 1.803 0.539 1.824 0.536 1.810

0.589 1.735 0.593 1.729 0.587 1.727

0.966 1.422 0.965 1.421 0.965 1.424

0.088 2.067 0.106 2.017 0.069 2.051

0.906 1.444 0.900 1.403 0.900 1.401

0.068 2.081 0.060 2.073 0.068 2.122

Drug & Pharma 0.689 1.599 0.685 1.608 0.691 1.622

0.566 1.697 0.561 1.663 0.581 1.683

0.742 1.526 0.746 1.531 0.745 1.527

0.585 1.767 0.592 1.789 0.580 1.799

0.763 1.490 0.767 1.491 0.766 1.487

0.624 1.648 0.625 1.675 0.602 1.702

Plastic & Polymer 0.508 1.762 0.535 1.797 0.549 1.790

0.528 1.762 0.609 1.794 0.609 1.791

0.922 1.542 0.927 1.541 0.927 1.532

0.325 1.913 0.284 1.904 0.323 1.902

0.863 1.534 0.865 1.571 0.861 1.567

0.411 1.732 0.428 1.748 0.428 1.746

Other Chemical 0.673 1.619 0.687 1.616 0.691 1.624

0.645 1.607 0.645 1.629 0.638 1.598

0.885 1.579 0.895 1.575 0.894 1.580

0.445 1.836 0.485 1.837 0.493 1.843

0.739 1.482 0.743 1.490 0.754 1.490

-0.013 2.105 -0.014 2.159| -0.008 2.151

Consumer Products 0.717 1.351 0.730 1.368 0.728 1.371

0.684 1.424 0.684 1.432 0.687 1.427

0.767 1.481 0.756 1.445 0.756 1.441

0.587 1.878 0.591 1.876 0.590 1.876

0.761 1.458 0.759 1.466 0.758 1.464

0.574 1.515 0.582 1.488 0.572 1.459

Construction & Infra 0.674 1.507 0.676 1.501 0.678 1.503
Equipment

0.505 1.619 0.583 1.664 0.496 1.632

0.743 1.501 0.744 1.513 0.749 1.511

0.296 2.025 0.370 1.966 0.362 1.962

0.574 1.335 0.572 1.330 0.577 1.347

0.308 1.960 0.357 1.851 0.399 1.994

Metal Products 0.616 1.555 0.636 1.537 0.616 1.562

0.688 1.509 0.693 1.503 0.693 1.499
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0.880 1.653 0.724 1.680 0.737 1.673
0.226 1.938 0.306 1.913 0.283 1.929
0.696 1.545 0.676 1.595 0.669 1.579
0.313 1.722 0.378 1.701 0.272 1.768
Machinery 0.687 1.509 0.660 1.464 0.663 1.479
0.699 1.491 0.727 1.528 0.703 1.543
0.568 1.453 0.586 1.479 0.585 1.495
0.359 1.940 0.366 1.930 0.362 1.915
0.583 1.384 0.610 1.427 0.615 1.460
0.451 1.426 0.507 1.429 0.500 1.441
Transport Equipment 0.701 1.550 0.698 1.547 0.697 1.546
0.689 1.572 0.690 1.568 0.694 1.564
0.662 1.439 0.660 1.433 0.663 1.442
0.053 2.121 0.136 2.107 0.138 2.112
0.633 1.440 0.629 1.440 0.630 1.443
0.267 1.706 0.268 1.707 0.266 1.702
Misc. Manufacturing 0.532 1.654 0.527 1.630 0.525 1.610
0.133 1.902 0.296 1.744 0.141 1.847
0.753 1.518 0.768 1.505 0.769 1.527
0.304 2.005 0.335 1.980 0.334 1.986
0.613 1.568 0.644 1.558 0.637 1.581
0.116 1.903 0.288 2.011 0.116 1.924
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