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ABSTRACT 
 

Analyzing the Working Capital Management and Productivity 

Growth of Manufacturing Sector in Pakistan 

 
Working Capital Management and Productivity growth plays an important role in the 

performance and value creation of a firm. In order to analyze these two issues in detail 

for manufacturing firms of Pakistan, the objectives of the current study are to analyze 

sector-wise WCM and profitability of manufacturing sectors, to empirically analyze 

the impact of WCM on performance of manufacturing firms listed at Karachi Stock 

Exchange and also to estimate and compare this impact on sectoral basis, to estimate 

sector-wise total factor productivity growth and to decompose the TFP growth into 

technical change and efficiency change. The present study covers a period of 10 years 

from 1998 to 2007 for manufacturing firms listed at Karachi Stock Exchange (KSE). 

Secondary data is extracted from the annual reports of 204 selected firms belonging to 

24 manufacturing sectors. The impact of WCM on performance of manufacturing 

firms and also on sectoral basis is tested by using panel data fixed effect model. 

Furthermore, TFP growth and its sources are estimated by Malmquist TFP Index 

based on non-parametric, Data Envelopment Analysis approach. 

 Sector-wise WCM and profitability analysis have found divergence among sectors 

over study period. Oil & Gas Exploration & Refinery, Oil and Gas Marketing, 

Cement and Fertilizer sectors have the shorter CCC and NTC. All Textile sectors are 

among the laggard sectors in terms of WCM measures and operating profitability. In 

most cases, the CCC and NTC are driven by the inventory turnover of the firms. 

Regarding impact of WCM on performance of manufacturing firms we found that 

WCM has a significant impact on profitability of the firms and played a significant 

role in value creation for shareholders of manufacturing firms. The CCC, NTC and 

ITID have significant negative association with NOP. The negative association 

between ITID and NOP implies that keeping lesser inventories, increases profitability 

The negative association of ACP with NOP and positive association of APP with 

NOP are not proven in case of fixed effect model. It shows problem with the 

collection and payment policy in general for the manufacturing firms. The findings 



x 

 

related to other variables of the model are presented in this research. Sector-wise 

impact analysis results of CCC model shows that the CCC has negative association 

with NOP for Automobile & Engineering, Chemical & Fertilizer and Textile sectors. 

Sector-wise negative impact of ACP on NOP is only proven for the Synthetic & 

Leather sector. Regarding sector-wise estimated results of inventory turnover model, 

there exist negative impact of ITID on NOP for Automobile, Cement, Sugar and 

Textile sector where inventory management policy can play a significant role in 

enhancing performance. Sector-wise results of APP model reveal that positive 

association with NOP is proven in case of chemical & Fertilizer and Auto & 

Engineering sectors. It implies that for these sectors lengthening the payment period 

increases profitability and it does make economic sense because longer a firm takes 

time to make payments to credit suppliers, the higher level of working capital it 

reserves and use to improve profitability. The significant negative impact of APP on 

the NOP for Sugar and Allied sector implies that less profitable firms wait longer to 

pay their bills. 

Analysis of TFPG and its components in Pakistan’s manufacturing sector finds that 

the TFP for the overall manufacturing sector declined by -0.3%. Managerial 

Efficiency improved by 1.2% while technical (technological) change deteriorates by -

1.5%. TFP and its components for manufacturing sector presents year-wise divergent 

trend and TFP declined in 5 out of nine years. TFP growth is mainly affected by 

technical change which is negative for nineteen out of twenty four sectors indicating 

that manufacturing sectors are lacking in terms of technological adoption. The Textile 

sectors are among the worst performers in terms of productivity growth over the study 

period mainly due to non-adoption of new technology.  Other worst performers in 

terms of TFP growth are Power Gen. & Dist., Paper and Board, Tobacco and 

Vanaspati & Allied sectors. Year 2006-07 is the most crucial year for most of the 

sectors where TFP declined almost for all sectors. Finally the policy implications and 

future research are also highlighted towards the end of dissertation. 
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Chapter 1 

Introduction 



 2 

Manufacturing and agriculture are two major sectors of Pakistan’s economy and 

contribute 40% of Gross Domestic Production (GDP). Services sector which 

contributes about 53%of Gross Domestic Production is also dependent on the 

manufacturing and agriculture sectors. The contribution of manufacturing sector in 

GDP was 18.9 per cent during 2007-08 while the share of industrial sector which also 

include the firms from manufacturing sector, accounts for about 25.6% of GDP (GOP, 

2007-08). During last seven years (2001-02 to 2007-08), the percentage share of 

agriculture in Gross Domestic Production has declined by 3.2 percent whereas, the 

percentage share of manufacturing sector has increased by the same proportion during 

this period. It indicates that the manufacturing sector has occupied the space created 

by the agriculture sector which signals a shift from an agriculture based economy to 

industry and manufacturing based economy. 

The manufacturing sector has occupied a central position in the different five year 

plans for the growth of Pakistan Economy. More than 75% exports of Pakistan 

comprised of manufactured goods and largely concentrated in the textile and semi 

manufactures (Ara, 2004). Therefore, it is absolutely essential to strengthen this 

sector. In recent years, the importance of this sector has enormously increased in the 

wake of job scarcity, unbridled poverty, over population and rise in the import bill of 

manufacturing items. In this study, the manufacturing sector includes firms from other 

industrial sectors as per the classification of sectors by Karachi Stock Exchange, 

where although direct manufacturing of product is not involved but the firms in these 

sectors deal in finished goods. For example, this study includes firms from Oil and 

Gas marketing sector and firms in the energy sector which comprises of power 

generation and distribution firms. Similarly, this study also includes those 

sectors/industries which rely on agriculture crop as in the case of sugar and food item 

firms. In general, the manufacturing firms in this study include firms from almost all 

non financial sectors as per classification of sectors by the Karachi Stock Exchange. 

Some of the reasons for conducting research on this important sector are in terms of 

tax revenue, employment and number of jobs created by this sector. Regarding taxes, 

the manufacturing sector contributes 63% of all taxes and the services sector 

contributes about 26% of total taxes collected during financial year 2009-2010, while 
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agriculture sector contribute only one percent to total tax receipts (Yusuf, 2010). 

Manufacturing sector is also very important in terms of number of jobs it creates and 

is also a center of research and development in the country. Pakistan's manufacturing 

sector generates 13% employment which is in number around 6.6 million jobs and 

account for almost 40% of the employed labor force (Sandhu, 2010). The research 

and development activities taken place in this sector are crucial for the export growth, 

innovation and import substitution. Hence, it indicates that this sector is a driver of 

knowledge and innovation as it has particularly higher propensity for innovative 

activities. With the presence of a high technology domestic manufacturing sector, the 

productivity of other parts of manufacturing sector and other sectors of the economy 

also grow. This sector has strong economic upstream and downstream linkages with 

other industries/sectors. Many service based firms depends heavily on the demand 

from the manufacturing sector. Similarly, as economy develops, it is the 

manufacturing sector which expands rapidly relative to other sectors. The 

international competitiveness also depends on the timely implementation of new and 

improved manufacturing processes. 

The major focus of our discussion is on the working capital management and 

productivity growth of different manufacturing and industrial sector firms. Working 

capital management and productivity growth play a very significant and vital role in 

the performance of a firm. Working capital is defined as “the difference between cash 

and readily convertible into cash resources and commitments of firm for which cash 

is required” (Filbeck and Krueger, 2005). On the other side, the concept of 

productivity is defined as “the measure of how well resources are brought together in 

organizations and utilized for accomplishing a set of results. Productivity is reaching 

the higher level of performance with the least expenditure of resources” (Paul Mali, 

1978).  

Working Capital is well thought-out to be the life giving force for any economic unit 

and therefore, its management is categorized among the most important functions of 

corporate management. Every organization, whether profit oriented or non profit, and 

irrespective of size and nature of business, requires sufficient amount of working 

capital for the operations of business (Mukhopadhyay, 2004). The management of 

such resources is considered as the most critical factor for maintaining liquidity, 



 4 

solvency, continued existence and profitability of business (Siddiquee & Khan, 2009). 

Furthermore, Shin and Soenen (1998) and Deloof (2003) also emphasized that 

efficient management of working capital is important to create value for the 

shareholders. 

Productivity is an indicator of the efficient management of existing resources of the 

firm. The resources required for producing output can be categorized in different 

ways. One such categorization is on the basis of time where, long term resources 

include long term assets which are required to use for production purposes while the 

short term resources include raw material inventory and cost of labor etc.  

Working capital management and productivity growth remained important research 

topics independently. Working capital management efficiency and its significance has 

been highlighted by a number of researchers such as (Uyar, 2009; Samiloglu and 

Demirgunes, 2008; Vishnani and Shah, 2007; Teruel and Solano, 2007, Lazaridis & 

Tryfonidis, 2006; Padachi, 2006; Deloof, 2003; Wang, 2002; Shin and Soenen, 1998; 

Smith et al., 1997; and Jose, Lancaster and Stevens, 1996). Also the productivity 

efficiency has been extensively investigated by numerous studies such as (Diaz and 

Sanchez, 2008; Idris and Rahmah, 2006; Mahadevan, 2002; Fare et al., 2001; Bjurek 

and Durevall, 2000; Rao and Shandre, 1998a, b; Baldwin and Rafiquzzaman, 1994; 

Wong, 1993; Oulton and Mahony, 1994; Hazledine, 1985; and Todd, 1984). 

However, the subject of integrating both the factors and their impact on sector-wise 

performance of manufacturing firms is still unexplored. 

Profit maximization assumption is the major guiding principle in production by a 

firm. For a manufacturing firm profit can be increased either by increasing the total 

revenue or by decreasing the total expenses (Dey, 2009; Lalgowitz, 1991). The 

present study focuses on output oriented model of productivity growth where the 

emphasis is on increasing the profits by increasing the productivity of the firm 

resulting in greater output. On the other side, firms may place emphasis on working 

capital management in order to decrease the input cost by maintaining an adequate 

level of inventory and other current assets. The major input cost in producing revenue 
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for manufacturing firms is cost of goods sold
1
 and the major component of this cost of 

goods sold is the cost of material inventory consumed. Hence, the management of this 

cost is also associated with managing the inventory of raw material purchased and 

used in the production to form the inventory of finished goods, which is again a major 

part of working capital management. The goal of working capital management is not 

only to increase the profits by efficient use of input cost but also to safeguard liquidity 

because liquidity is also a prime concern for a manufacturing firm in order to survive. 

Efficient working capital management is imperative for firms specifically in 

manufacturing sector, where a major part of assets is composed of current assets
2
 

(Horne and Wachowitz, 2000). This may therefore, directly affect the profitability and 

liquidity of firms (Raheman and Nasr, 2007). Kargar and Bluementhal (1994) also 

point out that firms are likely to fail and may face bankruptcy where working capital 

management is not given due attention. Similarly, unnecessary levels of current assets 

may result in low levels of returns for firms. In contrast, firms with small amount of 

current assets may face difficulties in maintaining smooth operations (Horne and 

Wachowicz, 2000). The profitability and liquidity, both are important goals for any 

firm and to forego one goal at the cost of other can create severe problems for the 

firm. Profitability is a long term goal for any firm because it is required for the 

survival of the firm while liquidity is relatively short term goal which needs to be 

addressed to protect the firm from bankruptcy (Seereiter, 1981). Different authors 

such as (Eljelly, 2004; Smith, 1980; Walker, 1964; Weston & Brigham, 1975) have 

addressed this issue of maintaining a trade-off/balance between these two conflicting 

goals of profitability and liquidity. 

Productivity growth and efficiency have also been very important and interesting 

topics of research. In the international context, these topics are very popular with 

reference to agriculture and manufacturing sectors. Concepts of productivity also help 

in establishing competitiveness between products of different countries in terms of 

their quality, cost, technology and services etc. These concepts are important for 

                                                 
1
 Manufacturing sector of Pakistan has on average 83.56% cost of goods sold in sales revenue based on 

manufacturing firms data extracted from their annual report 
2
 Manufacturing sector of Pakistan has on average 50.06% current assets in total assets based on 

manufacturing firms data extracted from their annual report  
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improving the standard of living, allocation of resources to different activities and in 

creation of employment at country level.  

Studies on productivity growth at country level are generally based on the aggregate 

data of the economy and the results of these studies are average of the overall 

economy which comprises of different sectors. The growth in these sectors will have 

major impact on the productivity growth. Like for Singapore, comparatively small 

and open economy has different industrial structure and services as their major 

contributing sector (Kong and Tongzon, 2006).  

The understanding of productivity growth is also important for the policymakers 

because it is an important source of economic growth. Factors which bring 

productivity change are, the adoption of technical innovation in the product and 

processes and the other is capacity of firms to increase production with given input 

and technology (Angeles and Sanchez, 2008). A productivity comparison between 

different sectors can identify the sectors which are sources of industrial growth and 

will also help in resource allocation to different sectors. 

1.1: Significance / Contributions of the Study 

This study on the Pakistani manufacturing firms listed on Karachi Stock Exchange is 

of special interest because Pakistan is an important emerging market of south Asia 

and its geopolitical situation, suggests that it has a great potential for economic 

growth and it can become the hub of economic activities if it achieves political 

stability and allocates it resources optimally.  

Working capital management and productivity growth have been examined in various 

countries of the world but no comprehensive study exists for the Pakistani 

manufacturing sector. The lack of empirical evidence with reference to manufacturing 

sector of Pakistan provides a strong motivation for examining Working capital 

management performance and total factor productivity growth on sectoral basis. To 

the best of my knowledge, the current study is a contribution to the existing literature 

on working capital management and total factor productivity growth on sectoral basis 



 7 

which uses financial data extracted from the annual reports of firms listed on Karachi 

stock exchange
3
 during period 1998 to 2007, which has not been done before.  

Sector-wise working capital management in terms of average collection policy, 

inventory policy, payment policy, Cash Conversion Cycle, Net Trade Cycle, liquidity 

and profitability is also compared for the first time in this study.  

Similarly, to the best of my knowledge, there is also no study with reference to 

manufacturing sector of Pakistan where, total factor productivity growth and its 

sources are estimated using Malmquist Productivity Index  which can help the policy 

makers to sort out the deficient sectors in terms of productivity and can take remedial 

measures.  

1.2 Research Questions  

The current study has raised few questions that need detailed empirical examination in 

context of Pakistani manufacturing sector; 

 What is the importance of working capital management in performance of 

manufacturing firms listed on Karachi Stock Exchange classified in different 

sectors?  

 What is the importance of total factor productivity growth in the manufacturing 

firms on sectoral basis? 

 Whether the performance of manufacturing sector of Pakistan in terms of working 

capital management and productivity growth improved over the study period 1998 

to 2007? 

 Does the sector-wise performance in terms of working capital management and 

productivity growth is consistent with the performance of overall manufacturing 

sector? 

                                                 
3
 The listing requirement / regulations for the firms on Karachi Stock Exchange can be found at 

following link. www.kse.net.pk/scripts/communicator.php?f=listedrules.zip&l=tXt 
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 Does manufacturing sector firms adopted new technology to enhance 

performance? 

  Does managerial efficiency of manufacturing sector firms improved during study 

period? 

1.3: Objectives of the Study 

This study is aimed to analyze the working capital management and productivity 

growth of the overall manufacturing sector and on sectoral basis during period 1998-

2007. Specifically, the following objectives of study are identified: 

 To analyze the working capital management performance of the manufacturing 

sectors. 

 To empirically test and analyze the impact of working capital management on 

corporate performance of manufacturing sector in Pakistan and also to empirically 

estimate and compare this impact on sectoral basis 

 To estimate total factor productivity growth for manufacturing sectors of Pakistan 

using Malmquist productivity index (MPI) based on non-parametric Data 

Envelopment Analysis (DEA) approach.  

 To identify the sources of total factor productivity growth for the manufacturing 

sectors such as, technological adoption and managerial efficiency.  

1.4: Organization of the Study 

The dissertation is organized as follow: 

First chapter discusses the importance of working capital management and 

productivity growth for manufacturing sectors. It also highlights the significance, 

research questions and objectives of the study. 
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Second chapter presents the literature on working capital management and firm 

performance in international context as well as in Pakistan.   

Chapter three discusses the productivity concept in detail. It presents the theoretical 

and empirical literature on total factor productivity growth and its sources. 

Chapter four presents the research methodology for analyzing working capital 

management and productivity growth. It includes model specification, data, sample 

and variable construction used in the empirical analysis.  

Chapter five discusses the results related to sector-wise working capital management 

and profitability during period 1998 to 2007 for twenty four manufacturing sector. 

The comparison and ranking of sectors based on their working capital management 

performance is also covered in this chapter. 

Chapter six presents the results and discussion about the impact of working capital 

management on performance of manufacturing firms using panel data methodology. 

This chapter discusses the correlation and regression results for the panel data of 204 

manufacturing firms during period 1998 to 2007. 

The sector-wise analysis of results about impact of working capital management on 

corporate performance is presented in Chapter 7, where firms are grouped in nine 

sectors. 

Chapter eight illustrates estimation and comparison of total factor productivity growth 

for 24 manufacturing sectors using Malmquist total factor productivity growth index. 

It also discusses the TFP growth and its sources for overall manufacturing sector.  

Chapter nine presents the conclusions, policy implications, and suggestions for future 

research.  
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The corporate financial management literature conventionally focused on the study of 

long term financial resources where a number of studies have analyzed the topics 

related to capital structure, investments, dividends and firm valuation. However, the 

short term investments of a firm with maturity less than a year in the form of current 

assets also represent a major share of total assets on the Balance sheet of the 

manufacturing firms. The management of these short terms assets falls in the area of 

Working Capital Management (WCM).  

WCM is very imperative because it affects the firm’s risk, profitability and value 

(Smith, 1980). Investment in working capital involves a balance/tradeoff between risk 

and profitability because investment decision which leads to increase in profitability 

will be inclined to increase risk and vice versa. Efficiency in working capital 

management is very important for the manufacturing firms where as previously 

discussed that more than half of the assets are current assets and in wholesale and 

retail business this proportion even exceeds seventy percent of total assets. Efficiency 

in managing working capital also increases cash flow to the firms which in turn 

increase the growth opportunities for the firms and return to the shareholders 

(Ganesan, 2007). The significance of working capital management is not new in the 

finance literature. Largay and Stichney (1980) reported in their study that W.T. Grant, 

a nationwide chain of department stores was bankrupt because of deficit in cash flows 

from operations in eight of the last ten years of its corporate life. Working capital 

management is a continuous function which is linked to the survival of firms. Firms 

where working capital management is not given due consideration cannot survive for 

a longer period (Dong and Su, 2010).  

As described earlier that one of the major functions of manufacturing firms is the 

production of goods (Kavita, 2009). This function in most firms depends largely on 

the Working Capital Management. Management of fixed assets falls within the realm 

of capital budgeting while the management of Working Capital is a continuing 

function which involves control and flow of financial resources circulating in the firm 

in one form or the other. Regarding individual items of working capital, Weston and 

Copeland (1992) explained that, if the forecast of a firm is perfect than it would be 
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holding optimal level of cash required for making payments, adequate inventories
4
 for 

meeting the production and sale requirements and the amount of accounts receivable 

as per the optimal credit policy. An optimal level of holdings of such individual 

current assets will lead to profit maximization for the firm. However, any of the 

investment above the optimum level may increase the current assets of the firm 

without increasing proportionately the profits of the firm. Resultantly the rate of 

return on investment declines. On the other side Weston & Copeland (1992) also 

explained that if the investment in current assets falls from a certain level, it may lead 

to an inability of paying bills on time and may also result in inventory shortage 

leading to halting of production activities. It may also lead to loss of sales due to 

restrictive credit policy by the firm. 

In developed countries like United States, Canada, England and Australia, it has long 

been recognized that the efficient working capital management is critical for 

prosperity and survival of firms’ specially small and medium enterprises 

(Grablowsky, 1984; McMahon and Holmes, 1991). These researchers indicated that 

“poor” or “careless” financial management is a major reason of failure for small 

businesses (Berryman, 1983).  

Pass and Pike (1984) emphasized that short term finance area particularly working 

capital management was given very less attention in contrast to long term investment. 

Working capital management played a very vital and important role in the growth of 

firm and in enhancement of profitability. Pass & Pike (1987) in continuation of their 

work (Pass and Pike, 1984) have discussed that deficiency in the planning and control 

of working capital management is one of the main causes of business failure and it is 

a neglected subject which has been all too little investigated or written about. Pass and 

Pike (1987) also explained that the two main objectives need to be satisfied by 

working capital management are liquidity and profitability but not at the cost of one 

and another. There should be a trade-off / balance between these two objectives.  

Similarly, Working capital was described as the life blood of every business by 

Flanagan (2005), who also emphasized that the primary task of every manager’s is to 

                                                 
4
 Manufacturing sector of Pakistan has on average 40% inventory value in current assets based on 

manufacturing firms data extracted from their annual reports. 
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keep working capital flowing and use the cash flows to generate profits. Furthermore, 

each component of working capital has two dimensions which are time and money 

and when it comes to managing working capital, time is money. Moreover, he 

stressed that the impact of working capital be fully assessed when planning the 

development of a business and making forecast of cash flows. According to Filbeck 

and Krueger (2005), the role of efficient working capital management was indubitable 

and the viability of business relied on effectively managing inventory, accounts 

receivable and accounts payable. Furthermore, firms were able to reduce financing 

costs and increased the funds available for expansion by minimizing the amount of 

funds tied up in current assets. Filbeck and Krueger took industry membership into 

consideration when estimating stock price reaction against working capital 

management performance. Furthermore, they highlighted that there existed significant 

differences between industries in working capital measures across time. In addition 

working capital measures, themselves, change significantly within industries across 

time.  

The above studies indicate that the working capital management has become a very 

important part of a firm’s financial management because its management not only 

affects the survival of firm but the profitability of the firm is also dependant on how 

effectively and efficiently working capital is utilized in the firm’s operations. 

Therefore, it is vitally important to see that how a trade-off can be maintained in two 

conflicting goals of Profitability and Liquidity. In this regard, a theoretical 

background is presented between profitability and liquidity. 

2.1. Profitability versus Liquidity 

Finance emerged as discipline around 60 years ago from the disciplines of accounting 

and economics. For number of years maintaining liquidity was one of the prime goals 

of the firms and financial managers and they kept focusing their attention on 

maintaining higher liquidity to be safe against risk of default. This focus was mainly 

due to the reason that, at that time the financial viability of firms was associated to 

their liquidity. 
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Ultimately, it was felt that maintaining high liquidity affects the profitability of firm 

in an adverse manner. It was mainly due to the reason that most of the assets of the 

firm were retained in the current form i.e. cash, marketable securities, receivables and 

inventory. The profitability and liquidity, both are important goals for any firm and to 

forego one goal at the cost of other can create serious problems for the firm. 

Profitability is a long term goal for any firm because it is required for the survival of 

the firm and firm will not continue to exist without profits. On the other side liquidity 

is relatively shorter term goal which needs to be addressed to protect the firm from 

bankruptcy (Seereiter, 1981). 

Different authors addressed this issue of maintaining a trade off between these two 

conflicting goals of profitability and liquidity but only gave a general approach to 

solve the problem like Smith (1980) proposed forecasting of liquidity and profitability 

in a analogous way to maintain a trade off. On the other side Walker (1964) stated 

that increased investment in working capital is associated with decreased risk of 

inadequate liquidity, risk of lesser inventory for sales and risk of not granting credit 

for sales and production. Similarly if the firm decreased investment in working 

capital, it will increase the above mentioned risks. However, increased risk also 

increases profitability of the firm as the decreased investment in working capital can 

be used for some productive use. Weston and Brigham (1975) also discussed this 

trade off issue and suggested that investment in working capital should be made till 

that time, marginal return are more than cost of invested capital and working capital 

financing should be used instead of long term financing as long as their use does not 

increase firm’s cost of capital. The study conducted by Walker (1964) mentioned 

above also took the similar approach where he encouraged the use of more working 

capital assets but emphasized on the risk involved as the major determinant of degree 

of working capital investment.  

Another study by Bean and Griffith, (1966) also discussed this issue of trade off with 

specific emphasis on the risk involved. Two functions were hypothesized by them, 

where, one related the return on the investment to the amount of working capital 

investment, while the other related to the risk of insolvency (cash) to the investment 

level in working capital. They highlighted in their study, that the best or optimal level 

of investment in working capital is one which maximized the difference in return on 
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working capital investment curve and risk of having insufficient working capital 

curve.  Bean and Griffith also presented a numerical technique to approximate the 

required level of investment in working capital by calculating risk and return for 

different levels of working capital. Similarly Horne (1975) also proposed a method 

for making risk and return relationship by incorporating the maturity structure of the 

firm’s debt. 

Working capital management was interrelated with the capital structure decision by 

Bierman et. at., (1975). They assumed that the earnings of the firm were a function of 

the level of working capital a firm maintained. They used working capital as a buffer 

and also to affect sales by changing inventory level and credit policies. 

In another study, Working Capital Cycle was discussed by Lambrix and Singhui 

(1979), who stated that the Working Capital Cycle was influenced by physical flow of 

product, the paperwork flow of payables and receivables and cash flows. They 

explained that increase in the length of working capital cycle is associated with 

increase in working capital investment. Further length of working capital cycle can be 

decreased by reducing time between purchase of material and production and sale, 

eliminating deficiencies in paperwork flow, improving terms of purchasing goods and 

effectively managing the receipts and payments. 

Miller (1979)
 
 defined working capital in its traditional way. According to him current 

assets are equated by current liabilities and working capital because these current 

assets are supported by current liabilities and working capital. It is similar to the 

accounting equation where total assets are supported by total liabilities and equity. 

Further he said that working capital is the permanent capital of the firm which is 

invested in the current assets. He discussed the sources and uses working capital and 

supported that the liquidity of a company should be evaluated on the basis of 

difference between actual working capital of the company and its base or necessary 

working capital level. According to him the base or necessary level of working capital 

is that level which is required for the operations.  

Almost all of the studies discussed above explains the liquidity, risk and profitability 

relationship and tinted that there should be trade-off or balance in these two. The 
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profitability and risk varies inversely with liquidity while profitability and risk go 

hand by hand. Lot of research in international context has been on the individual 

components of working capital. We have included those researches in our further 

review which include all major components of the working capital management and 

specifically on the relationship between working capital management and corporate 

performance. All individual components of working capital including cash, 

marketable securities, account receivables and inventory management plays a vital 

role in the success of any firm and the level of these components has its impact on the 

performance of the firm. Shin and Soenen, (1998) highlighted that efficient working 

capital management is very important to create value for the shareholders. Smith 

et.al., (1997) emphasized that profitability and liquidity comprised the salient goals of 

working capital management. Therefore, in the next portion of this chapter, we 

present the studies specifically on the relationship between working capital 

management and the corporate performance. 

2.2 Working Capital Management and Firm Performance 

Working capital management refers to all the actions and decisions of the 

management which affects the size and effectiveness of working capital. Working 

capital management requires special attention in present days when cost of capital is 

rising and funds are scarce. It has been generally established that the performance / 

profitability of a firm largely depends upon the manner of its working capital 

management. If a firm is inefficient in managing working capital, it will not only 

reduce profitability but may also lead to financial crisis. Both inadequate and 

excessive working capital is detrimental for a business concern. The excessive 

working capital can result in idle funds which could be used for earning profit while 

the inadequate working capital will interrupt the operations and will also impairs 

profitability (Chowdhary and Amin, 2007). 

Most of the empirical studies regarding working capital management and profitability 

relationship support the traditional belief that reducing current assets proportion in 

total assets in order to reduce working capital investment, would positively affect the 

profitability of firm (aggressive policy). Deloof (2003), who analyzed a sample of 

Belgian firms, and Wang (2002) who analyzed a sample of Japanese and Taiwanese 
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firms, both emphasized that the way the working capital is managed has a significant 

impact on the profitability of firms and increase their profitability by reducing number 

of days, accounts receivable and reducing inventories. A shorter Cash Conversion 

Cycle and Net Trade Cycle are related to better performance of firms. Further, 

efficient working capital management is very important to create the value for 

shareholders. Shin and Soenen (1998) analyzed a sample of US firms and also has 

similar type of findings but have used Net Trading Cycle as comprehensive measure 

of working capital management and found significant negative relationship between 

NTC and profitability. However, this relationship was not found to be very significant 

when the analysis was for specific industry (Soenen, 1993). Industry wise analysis 

was also performed by Jose et al (1996), who measured the ongoing liquidity by Cash 

Conversion Cycle. Controlling industry and size differences they have concluded that 

more aggressive liquidity management is associated with higher profitability for 

several industries.  

However, divergent to traditional belief, more investment in working capital 

(conservative policy) might also increase profitability. When high inventory is 

maintained, it reduces the cost of interruptions in the production process, decrease in 

supply cost, protection against price fluctuation and loss of business due to scarcity of 

products (Blinder and Maccini, 1991). Czyzewski and Hicks (1992) also concluded 

that firms with the highest return on assets hold higher cash balances but they did not 

consider liquidity management beyond static cash and assets ratio.   

Researchers have focused to evaluate the working capital management and 

profitability relationship which include Gill et al., 2010; Sen and Oruc, 2009; Uyar, 

2009; Falope and Ajilore, 2009; Mathuva, 2009; Samiloglu and Demirgunes, 2008; 

Vishnani and Shah, 2007; Garcia-Teruel and Martinez-Solano, 2007; Lazaridis & 

Tryfonidis, 2006; Padachi, 2006; Deloof 2003; Ghosh and Maji, 2003; Wang 2002; 

Shin and Soenen, 1998; Smith et al., 1997 and Jose, Lancaster and Stevens, 1996 

among others. 

One of the recent studies on the relationship between working capital management 

and profitability was conducted by Gill et. al., (2010) for American firms listed on 

New York stock exchange. They used the data for a sample of 88 American firms for 
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a period of three years from 2005 to 2007. They found statistically significant 

relationship between working capital management and firm’s profitability. 

Furthermore, it was observed that there was a negative relationship between average 

days of accounts receivable and firm profitability while positive relationship between 

cash conversion cycle and profitability. As per their finding, the managers can 

enhance profitability of their respective firms by properly handling cash conversion 

cycle and also by keeping the accounts receivable at an optimal level. Moreover, 

negative relationship between firm’s accounts receivable and profitability suggested 

that less profitable firms pursue a decrease in their accounts receivables to reduce the 

cash gap in CCC. 

The impact of working capital management on firm profitability was also examined 

by Falope and Ajilore, (2009) using data for fifty Nigerian non financial listed firms 

on Nigerian Stock Exchange during period 1996 to 2005. They used combined time 

series and cross sectional observations in a pooled regression to estimate the 

relationship between working capital measures and firm’s profitability. They found 

significant negative relationship between profitability and working capital measures 

such as average collection period, inventory turnover in days, average payment period 

and cash conversion cycle. They also compared this impact between large and small 

firms but did not find significant variations among these firms. 

The relationship between efficiency in working capital management and profitability 

was also analyzed in another study by Sen and Oruc, (2009). Using quarterly data for 

49 production listed firms during 1993 to 2007 on Istanbul Stock Exchange, they 

explained the relationship between different indicators of working capital 

management efficiency and return by two models. The results of their study indicated 

a significant negative relationship between return on total assets and different working 

capital measures such as, account receivable period, inventory period, cash 

conversion cycle, net working capital level and current ratio. In this study, although 

the sample was small but sector wise results were also compared where, the results 

were similar to the one for the overall sample firms. 

The relationship of one of the comprehensive measure of working capital 

management called as Cash Conversion Cycle with firm size and profitability was 
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examined by Uyar, (2009) for firms listed at Istanbul Stock Exchange. The results 

showed retail/wholesale industry has shorter CCC than manufacturing industries 

because retail/wholesale industry do not manufacture goods and sell them on cash 

basis or for very short credit period. Furthermore, they found significant negative 

correlation between CCC and profitability as well as between CCC and firm size. 

Another study on the impact analysis of working capital management on profitability 

of firms with reference to Turkey was presented by Samiloglu and Demirgunes 

(2008). The quarterly data was collected for a sample of manufacturing firms listed at 

Istanbul Stock Exchange for the period 1998 to 2007. The results suggested that 

receivable and inventory period with liquidity has a negative impact on the 

profitability of the firm while growth was positively associated with profitability. 

However CCC, size and financial assets did not have significant effect on the 

profitability of the firms. 

With reference to small and medium sized Spanish firms, the impact of working 

capital management on the profitability was empirically tested by Gracia-Teruel and 

Martinez-Solano (2007). They used panel data methodology and collected the data for 

8872 small and medium sized firms covering period 1996 to 2002. The robust test 

was also used for any possible presence of endogeneity problem. The results 

suggested that working capital management was very important in case of small and 

medium sized firms and managers can create value for the shareholders by reducing 

the inventories level and receivable outstanding days. Further short Cash Conversion 

Cycle is also associated with improvement in profitability. However their results did 

not confirm the impact of accounts payable days on profitability because this relation 

loosed its significance when controlled for endogeneity problem. 

The role of working capital management policies on firm performance and the 

importance of a tradeoff between liquidity and profitability were investigated by 

Vishnani and Shah (2007). They provided two basic reasons behind the tradeoff 

between profitability and liquidity. On the one hand if a firm wanted to take higher 

risk for higher profits, than it reduced the level of its working capital. On other hand if 

firm wanted to improve liquidity, it increased the amount of working capital which 

puts a negative impact on the profitability of firm. The relationship between working 

capital management and profitability was specifically assessed in this research for the 
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Indian consumer electronic industry for period 1994-95 to 2004-05. The results of this 

study as a whole did not find established relationship between liquidity and 

profitability but these results vary in companies of industry but for most of the 

companies found a positive relationship between liquidity and profitability. They also 

found negative association between working capital management policies and 

practices with the performance measured in terms of profit.  

The impact of overall working capital policies on the profitability of Pharmaceutical 

firms listed at Dhaka Stock Exchange was investigated by Chowdhary and Amin, 

(2007). The primary and secondary data was used for the period 2000 to 2004 to 

analyze the working capital management policies. The results indicated that for the 

overall performance of the Pharmaceutical industry, working capital management 

played a vital role and there existed a positive relationship between current assets 

management and performance of firms. On the other side the questionnaire data used 

for the study highlighted that firms in this industry have been efficient in managing 

their cash, accounts receivables and accounts payable. Further this industry 

maintained large volume of inventories but maintaining large inventories didn’t 

reflect inefficient management for this industry. 

The relationship of corporate profitability and working capital management was also 

investigated by Lazaridis & Tryfonidis, (2006) for 131 firms listed in Athens Stock 

Exchange during period 2001 to 2004. They reported that there was statistical 

significant negative relationship between profitability measured through gross 

operating profit and the Cash Conversion Cycle. Furthermore, managers can create 

profit by properly handling the individual components of working capital which 

include accounts receivable, inventory and accounts payable to an optimal level. 

The trend in working capital management and its impact on firm’s performance was 

examined by Padachi, (2006). He explained that a properly implemented working 

capital management was expected to contribute in creating value for the firm. The 

relationship between working capital management and profitability is investigated for 

58 small Mauritian manufacturing firms for a period 1998 to 2003. Results indicated 

that high investment in inventories and receivables is associated with low profitability 
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and also showed an increasing trend in the short term component of working capital 

financing. 

The liquidity management through working capital approach has long been the 

prominent technique. Many analysts advocate the use of current and quick ratios 

instead of using working capital as a measure of liquidity. The advantage of using 

these ratios was that these help in making temporal or cross sectional comparisons 

possible. However, the ultimate measure of the efficiency of liquidity planning and 

control is the effect it had on profits and shareholders' value. One of the important 

studies on the liquidity and profitability trade off was conducted by Eljelly (2004). 

According to him current assets and liabilities must be properly planned and 

controlled in such a way that the risk of inability in meeting short term obligations 

should be eliminated and avoid excessive investment in current assets under efficient 

liquidity management. The relationship between liquidity and profitability was 

examined using a sample of 29 Saudi joint stock companies. This relationship was 

analyzed by cash gap (CCC) and Current Ratio using correlation and regression 

analysis. The results of the study found significant negative association between 

liquidity and profitability of firm. Furthermore, this relationship was more apparent in 

firms with high Current Ratios and longer CCC at the industry level, however, the 

study also found that the CCC was of greater importance than current ratio as a 

liquidity measure which affects firm profitability. Moreover, the size of the firm was 

found to have significant effect on profitability at the industry level.  

Another important contribution with reference to working capital management was by 

Deloof (2003), who emphasized that most firms had a large amount of cash invested 

in working capital. It can therefore, be expected that the way working capital was 

managed, had a significant impact on the profitability of firms. He investigated the 

relationship between working capital management and corporate profitability for a 

balanced panel set of 1,009 Belgian firms over the 1991–1996 periods. According to 

him, a longer Cash Conversion Cycle lead to larger investment in working capital and 

longer Cash Conversion Cycle might increase profitability because it leads to higher 

sales. However, corporate profitability might also decrease with the Cash Conversion 

Cycle, if the costs of higher investment in working capital rose faster than the benefits 

of holding more inventories and/or granting more trade credit to customers. Number 
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of days’ accounts receivable, accounts payable and inventories were used as trade 

credit policy and inventory policy while the CCC was used as a comprehensive 

measure of working capital management. He found a significant negative relation 

between gross operating income and the number of days’ accounts receivable, 

inventories and accounts payable by Belgian firms. On the basis of these results he 

suggested that managers could create value for their shareholders by reducing the 

number of days’ accounts receivable and inventories to a reasonable minimum. The 

negative relation between accounts payable and profitability was consistent with the 

view that less profitable firms wait longer to pay their bills. 

Working capital management efficiency in Indian Cement Industry for the period 

1992-93 to 2001-02 was examined by Ghosh and Maji (2003). For measuring the 

efficiency of working capital management, the performance, utilization, and overall 

efficiency indices were calculated instead of using some common working capital 

management ratios. Setting industry norms as target-efficiency levels of the individual 

firms, they also tested the speed of achieving that target level of efficiency by an 

individual firm during the period of study. Findings of the study indicated that the 

Indian Cement Industry as a whole did not perform remarkably well during this 

period. 

Another important study on the relationship between liquidity management and 

operating performance was conducted by Wang (2002). His study also examined the 

relationship between liquidity management and corporate value for firms in Taiwan 

and Japan. He found negative relationship between Cash Conversion Cycle, return on 

assets and return on equity which was also sensitive to industry factors. The results of 

the study indicated that although there were differences in financial system and 

structural characteristics of both countries, still aggressive liquidity management 

increased the performance which also leads to increase in the corporate value for 

Japanese and Taiwanese firms. 

The implication of efficient working capital management for value creation of 

shareholders was highlighted by Shin and Soenen (1998). It actually resulted from 

time lag between expense on raw material purchase and collection of cash against sale 

of finished goods. The way working capital is managed has a significant impact on 
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the profitability and liquidity. They empirically investigated, whether short Net 

Trading Cycle (NTC) is beneficial for the company’s profitability. The relationship 

between the length of Net Trade Cycle, firm’s profitability and risk adjusted stock 

return was examined using correlation and regression analysis. The analysis was 

carried out using a sample of 58,985 firm years during period 1975-1994. The results 

of study found a strong negative relationship between firm’s net-trade cycle and 

profitability. Furthermore, shorter NTCs are associated with higher risk adjusted stock 

returns.  

The comparison between association of traditional working capital ratios and 

alternative working capital ratios to the return on investment in order to found the 

improvement in the later was carried out by Smith et. al., (1997) specifically in 

industrial firms listed on the Johannesburg Stock Exchange (JSE). They emphasized 

that those who promote working capital theory share that profitability and liquidity 

comprised the salient goals of working capital management. The problem arises 

because the maximization of the firm's returns can seriously threaten the liquidity, and 

the pursuit of liquidity had a tendency to dilute returns. Analysis was based on data 

set of 135 firms, representing all industrial firms listed on the JSE for the years from 

1984 to 1993. The results of the stepwise regression corroborated that total current 

liabilities divided by funds flow accounted for most of the variability in Return on 

Investment (ROI). The results also showed that a traditional working capital leverage 

ratio, current liabilities divided by funds flow, displayed the greatest associations with 

return on investment. Well-known liquidity concepts such as the current and quick 

ratios have insignificant associations whilst only one of the newer working capital 

concepts, the comprehensive liquidity index, indicated significant associations with 

return on investment.  

The relationship between ongoing liquidity measure in terms of Cash Conversion 

Cycle and corporate returns was examined by Jose et al (1996). They performed an 

industry wise analysis and measured the ongoing liquidity by Cash Conversion Cycle 

for 2,718 firms for twenty years time period from 1974 to 1993. Controlling industry 

and size differences they have concluded that more aggressive liquidity management 

is associated with higher profitability for several industries. The negative relationship 

between CCC and profitability was found to be significant when size differences were 
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controlled. They also found that aggressive policies of working capital management 

tend to enhance performance and the industries where aggressive policies were 

adopted, they were more profitable. The benefits appear in terms of both assets 

management return measured by return on investment and leveraged return measured 

by return on equity. 

Another study on the relationship between Cash Conversion Cycle and corporate 

profitability was performed by Soenen (1993) at the industry level. Soenen employed 

return on total assets as an index of financial profitability. Although return on equity 

might be of greater interest to investors, return on total assets was not influenced by 

the financial leverage of the firm. The Net Trade Cycle and the return on total assets 

were calculated for all firms in each industry for every single year from 1970 to 1989 

to find out the inverse relationship between Net Trade Cycle and return on total 

assets. The results showed that although there was some influence of the Net Trade 

Cycle on corporate profitability, the trade cycle did not influence profitability very 

much. The "right" associations of a short Net Trade Cycle with high profitability and 

the combination of a long Net Trade Cycle with low profitability was found in 18 of 

the 20 industries. However, using the Chi-square test, the negative relationship 

between the Net Trade Cycle and corporate profitability was statistically significant 

for eight industries. The results demonstrated that shorter Net Trade Cycles were most 

commonly associated with higher profitability while the reverse was also true. 

Analysis at the specific industry level indicated that the inverse association between 

the Net Trade Cycle and the firm's profitability was very different, depending on the 

type of industry. The results showed that, in most firms in these industries, managing 

the corporate cash cycle efficiently has a direct impact on corporate profitability.  

All of the above studies have highlighted the relationship between working capital 

management and corporate performance for number of countries which explains that 

efficiency in working capital management leads to better performance by the firms. If 

firms can manage to reduce its cash conversion cycle, average collection period and 

inventory turnover in days, it leads to increase the profitability of the firm. There are 

also few studies on working capital management with reference to Pakistan. Few of 

them are on the relationship between working capital management and corporate 
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performance while rests of the studies are on other aspects of working capital 

management  

2.3: Working Capital Management in Pakistan 

Efficient utilization of working capital has a direct bearing on the corporate 

profitability. It also augments the productivity of investment in fixed assets of a firm. 

If adequate working capital is not available on time for the firms, their survival can be 

at stake. Therefore, it is very essential to maintain an adequate supply of working 

capital for healthy growth of an enterprise (Jain, 2004). Lack of empirical evidence on 

the working capital management and its impact on the firm performance in case of 

manufacturing sector of Pakistan is main motivating force to study the subject in more 

detail. There are few studies with reference to working capital management in 

Pakistan like Afza and Nazir (2008) investigated the factors determining the working 

capital requirements for a sample of 204 firms in sixteen manufacturing sub sectors 

during 1998-2006. The results of their study indicate that working capital 

management plays significant role in firm’s profit, risk and it value creation. Further, 

it also requires day to day supervision and maintaining proper level of its components 

like cash, receivable, payables and inventory.  Another study by Afza and Nazir 

(2007) investigated the relationship between aggressive and conservative working 

capital policies for a sample of 205 firms in 17 sectors listed on Karachi Stock 

Exchange during 1998-2005. They found a negative relationship between the 

profitability measures of firms and degree of aggressiveness of working capital 

investment and financing policies.  

Raheman and Nasr (2007) analyzed the relationship between working capital 

management and corporate profitability for 94 firms listed on Karachi Stock 

Exchange using ordinary least square method. They have used the static measure of 

liquidity and ongoing operating measure of working capital management during 1999-

2004. The findings of study suggested that there exist a negative relation between 

working capital management measures and profitability. Furthermore, liquidity and 

leverage has a negative relation with profitability while size has positive relation with 

profitability. Another study on the relationship between working capital management 

and profitability is by Shah and Sana (2006) using a very small sample of 7 Oil and 
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Gas sector firms to investigate the relationship for period 2001-2005. The results 

suggested that managers can generate positive return for the shareholders of Oil and 

Gas firms by managing working capital. Further, working capital management 

practices explain the changes in firm’s profitability.  

2.4: Critical Analysis 

Most of the studies discussed above are analyzing the relationship between working 

capital management and profitability for the overall sample firms including firms 

from different sub-sectors/ industries. Therefore, the findings of these studies are 

general and cannot be implicated for all sectors/industries which have different types 

of requirements, structure and industry differences. These studies include such as Gill 

et al., 2010; Samiloglu and Demirgunes, 2008;  Gracia-Teruel and Martinez-Solano 

2007, Lazaridis and Tryfonidis, 2006; Deloof 2003; Shin and Soenen, 1998 and 

Raheman and Nasr, 2007 among others 

Similarly in many studies discussed above like Flope and Ajilore, 2009 (50 firms); 

Sen and Oruc, 2009 (49 firms); Padachi, 2006 (58 firms) and Eljelly, 2004 (29 firms), 

the sample size is less than 60 firms and even in case of Shah and Sana, 2006, the 

sample is 7 firms. Hence the results of these studies cannot be generalized for those 

countries and for all industries. There are number of studies where the analysis is 

made for a small span of time. For example Gill et. al., (2010) the data was used only 

for 2005 to 2007, in Uyar, (2009) only for 2007, Chowdhary and Amin (2007) for 

year 2000 to 2004, Lazaridis and Tryfonidis, (2006) for 2001 to 2004 and Shah and 

Sana for period 2001 to 2005. 

In most of the studies reviewed above, the analysis is made using ordinary least 

square method whereas, only few studies like Deloof, 2003; Garcia-Teruel and 

Martinez-Solano, 2007 and Padachi, 2006 have used fixed effect model which takes 

into account firm specific intercept and better estimate the equation. 
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2.5: Conclusion 

The above studies indicate that if firms are efficient in their working capital 

management, they will be more profitable. In most of the studies discussed above, 

there exist a negative relationship between measures of working capital management 

and corporate profitability. The measure of working capital management includes 

Cash Conversion Cycle and its components. Those components are Average 

Collection Period, Inventory Turnover in Days and Average Payment Period. 

Generally, the cash conversion cycle is negatively associated with firm profitability 

however in some studies this comprehensive measure has positive relationship with 

the profitability due to increase in sales. Similarly in most of the studies receivables 

and inventory turnover in days are negatively associated with profitability while 

payable turnover in days is positively associated with profitability.  

A detailed and comprehensive literature review indicates that working capital 

management has attracted academician and practitioners in various parts of the world. 

But this important subject could not get much attention in Pakistan. The above review 

of different studies identifies that there are no reported studies with reference to 

manufacturing sector of Pakistan where the performance of different working capital 

measures and impact of working capital management on corporate performance is 

investigated in detail and compared on sectoral basis for manufacturing firms listed in 

Karachi stock exchange. Only few studies are available and these too are restricted to 

factors determining the working capital requirements and working capital investment 

and financing policies. Few other studies are based on very limited sample and time 

frame so it is need of time to investigate this important manufacturing sector of 

Pakistan on sectoral basis with a large set of sample firms and extended study period.  
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The important empirical applications made so far in manufacturing and other sectors 

of different economies regarding productivity growth and its sources are reviewed in 

this chapter. The international comparisons of productivity growth are also briefly 

reviewed.  Furthermore, the empirical analysis in productivity growth has permitted 

researchers to address questions like what are the sources of productivity growth, 

what are the factors responsible for inter industry differences in the productivity levels 

and growth for different countries. 

In this context, this chapter first explains the concept of productivity followed by 

empirical studies on measuring total factor productivity growth and its sources by 

different approaches. The studies related to the topic with reference to Pakistan are 

also a part of discussion towards the end of chapter.  

3.1: Concept of Productivity 

The concept of productivity is important for all sections of society. It is generally 

argued that the increase in productivity generate funds also increase revenue for the 

government resulting in better services for the people and improve standard of living. 

From economist point of view, productivity is very important for economic growth of 

the country and in generating employment level and increasing income for all parts of 

the society. From enterprise point of view, productivity is an answer to increased 

competition and a mean in cutting the production cost and increasing profitability. 

Everyone in the society may have some interest in productivity but their perception of 

the concept may vary. It is conceptualized as gross or total output of goods produced 

and services rendered. Sink (1985) highlighted that the productivity is probably most 

widely discussed yet least understood concept of present management. The concept of 

productivity has several beliefs like Fenske (1965) listed fifteen concept of this word 

productivity. Similarly Vrat and Sardana (1984) recorded twenty definitions. Large 

number of professionals from different disciplines considered productivity as the ratio 

of output to input. A survey conducted by American Management Association (1961) 

provided different beliefs and understanding of productivity. 95% of the respondents 

viewed that “Productivity means quality of output as well as quantity”. Similarly 90% 

referred concept of productivity as output per man hour in any organization and 88% 
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viewed productivity as the overall efficiency and effectiveness of the operation. Other 

concepts of productivity referred as rate of absenteeism by 70%, client satisfaction by 

64% and productivity include employ loyalty, morale and job satisfaction.  

The present study is focused on productivity of firms in different manufacturing 

sectors of Pakistan. Productivity is also a major factor with working capital 

management which affects the performance of the firms. Productivity can be 

computed for a firm, industrial group, sectors or for the whole economy. In 

productivity, the level of efficiency is measured at which scarce resources are being 

utilized. Therefore, increasing productivity means either getting more output with 

same input or same output with less input.  

The concept of productivity was discussed with reference to manufacturing sector of 

Ireland where Ruane and Ugur (2004) argued that the productivity of local firms in 

the economy can be enhanced by the foreign firms due to backward and forward 

linkages. They examined the productivity spillover effect of foreign owned firms on 

the local firms in the manufacturing sector of Ireland because it is one of the most 

globalize economy in the world  which had pursued a policy of promoting foreign 

direct investment for over 40 years. Similarly another study by Raa (2005), who 

defined productivity as output / input ratio, where input hand out were 

multidimensional objects. According to him, productivity change is the result of 

technical change and efficiency change and further industrial productivity is 

influenced by allocation of resources between firms and by the performance of those 

firms. The sectoral productivity was also discussed where; the industrial productivity 

is not only the aggregation of firm productivities but also related to allocative 

efficiency term.  

Productivity of USA firms which varies with the size of plant was measured by Brush 

and Aneel (2003). Their study concluded that firms in the USA decrease their size and 

increase their emphasis on the manufacturing Plants. By doing so, they get higher 

productivity. The importance of productivity was also highlighted by Steindel et al 

(2001). Using official US productivity statistics of US bureau of Labor Statistics, they 

explained that the low productivity is affected by critical factors like long run growth, 

living standard and inflation. 
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The concept of productivity can be divided into two concepts such as Partial Factor 

Productivity (PFP) and Total Factor Productivity (TFP). The PFP estimates the ratio 

of total output to a single input usually labor. However, it is important to understand 

that labor is not only the input required for productivity but it is required with other 

factor of production. TFP is the ratio of aggregate output to all input costs.  

3.2: Total Factor Productivity (TFP) 

Total Factor Productivity (TFP) plays a vital role in economic growth, economic 

fluctuations and cross country per capita income differences. It is also defined as the 

portion of output not explained by the amount of input used in production (Comin, 

2006). The concept of TFP growth has been more emphasized in research because of 

its ability to explain productivity for the whole inputs used in the production process 

(Jajri and Ismail, 2006). TFP also reflects technological progress in the country as 

well as improvements in the quality of inputs or efficiency because of factors like 

human resource management and development (Solow, 1957 and Katz, 1969).  

The studies where the productivity growth and total factor productivity is compared 

between different countries include one of the studies where productivity gap was 

identified by Klodt, (2005) between East Germany and West Germany. According to 

him, productivity gap cannot be attributed to inferior capital endowment or 

qualification deficiencies of East Germany labor force. The main reason for this gap 

was the design of industrial policy which emphasized on the subsidization of physical 

capital and ignored the human capital advances and service intensive industrial 

structure.  

Total factor productivity and labor productivity growth was calculated by Craft 

(1996) for United Kingdom, Germany and Europe by dividing the years into three 

groups. During 1960 – 1973, total factor productivity was almost same for three 

countries while labor productivity was higher in Germany relative to United 

Kingdom. During second group of time period which is 1973 – 1979, the TFP was 

much lower in UK than Germany and Europe while it was almost same for both 

Germany and Europe. On the other side during 1979 – 1989, total factor productivity 
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was almost same for UK and Europe while it declined in Germany. Labor 

productivity was highest in UK and lowest in Germany during this time period.  

Total Factor Productivity growth has been estimated in number of studies at 

individual sectoral level for different types of industries using both parametric and 

non-parametric methodology. In parametric methodology, the total factor productivity 

is estimated using Stochastic Frontier analysis while in non parametric methodology; 

the total factor productivity is estimated using Data Envelopment analysis approach. 

A number of studies have applied these methodologies in productivity analysis for 

comparison between countries and sectors such as services, manufacturing and 

trading sectors. In the following section first, the review of empirical studies where 

total factor productivity is estimated using parametric methodology is presented 

followed by the studies where TFP is estimated using non parametric methodology. 

3.2.1: TFP Growth by Parametric Approach 

Under parametric approach of measuring total factor productivity growth, stochastic 

frontier approach is used which was developed by Aigner et al. (1977). Under this 

regression based approach, two unobserved error terms which represent efficiency 

and statistical noise are assumed. By assuming specific distributions for the error 

terms, it allows the estimation via maximum likelihood 

Total factor productivity has been estimated in number of studies using parametric 

frontier approach for different types of sector. Manufacturing studies include Diaz and 

Sanchez 2008; Hashim and Basri 2004J; Rahmah and Fung 2002; Mahadevan 2002; 

Mahadevan 2001; Leung 1997 and Tsao 1985 among others. This parametric frontier 

approach has also been used by Wu (2000) for estimating total factor productivity 

growth of APEC countries. 

Diaz and Sanchez (2008) analyzed the performance of the small and medium Spanish 

manufacturing firms during 1995-2001. The focus of the study was on the technical 

inefficiency and its determinants for these firms using stochastic frontier production 

function. The results suggested that small and medium firms are more efficient than 

large firms and these small firms can easily exit the market under economic 
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difficulties. Further if the market share, foreign shareholders, proportion of temporary 

over fixed workers, the intensity of capital and firm legal status are controlled, small 

and medium sized firms tend to be more efficient. 

The TFP growth of the Malaysian manufacturing was estimated by Hashim and Basri 

(2004) using parametric stochastic frontier approach with translog production 

function during 1990 to 2000. The results of the study found that the total factor 

productivity growth was very low during the study period for some of the industries. 

The positive growth was witnessed in chemical, textile, rubber, petroleum and wood. 

Furthermore, efficiency change was a major source for TFP growth except chemical, 

paper and petroleum. However, in Petroleum industry, the technological progress was 

highest. Similarly, highest efficiency change was found in electrical industry while it 

was lowest for food industry.  

In context of Malaysian manufacturing industries, another study by Rahmah and Fung 

(2002) was conducted to study the contribution of total factor productivity growth in 

six manufacturing industries using Malaysian manufacturing Survey of 1981-1994. 

The stochastic Frontier Approach was used for estimating total factor productivity 

growth. The findings of the study suggested that technical efficiency change 

decreased in the small scale firms and increased for medium scale firms. However, 

the technical change was positive for both types of firms. In context of TFP growth, it 

was higher for medium scale firms relative to small firms.  

Mahadevan (2002) estimated the Total Factor Productivity Growth of four major 

manufacturing Industries of South Korea which include Food, Textile, Chemical and 

Fabricated metal industries. The estimation was based on the data from period 1980 to 

1994 and parametric technique called as Stochastic Frontier approach was used for 

this purpose. The results of the study suggested that the output growth was 

productivity driven in these four industries. In the export oriented industry, there was 

higher contribution of TFP growth. In the food and textile industry, technical 

efficiency change was negative while in chemical and fabricated metal industry, it 

was positive. 
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The stochastic frontier approach was also used by Mahadevan (2001) for estimation 

of total factor productivity growth for Malaysian manufacturing industry. Malaysian 

Manufacturing Survey data was used for this purpose during period 1981 to 1996. The 

data for this study period was divided into three periods from 1981-1984, 1987-1990 

and 1991-1996. The findings of the study revealed that the TFP growth was negative 

in the last two periods. In the 2
nd

 period the TFP growth declined due to negative 

contribution in technical change while in the third period the decline in TFP was 

associated to efficiency change. 

Leung (1997) estimated TFP growth using industry level data for a period of ten years 

from 1983-1993 of manufacturing industries of Singapore using parametric approach 

known as translog production function approach. The TFP growth was estimated 

around 2-3 percent per annum during last ten years was higher than the previous 

estimates but still a small fraction of actual GDP growth. He further concluded that 

the rapid transformation of Singapore’s economy in recent years was due to input 

growth. Some other factors also influenced TFP growth which included foreign 

ownership, export orientation and remuneration per employee. It was also suggested 

that the Singapore did not gained much from learning by doing. 

The total factor productivity growth was also estimated by Tsao (1985) for Singapore 

Manufacturing industries. He covered 28 manufacturing industries of Singapore 

during period 1970 to 1979. The results of the study found that the TFP growth for the 

manufacturing sector in general was almost nil (0.08%), and seventeen out of eighteen 

industries had negative TFP growth. Three important reasons were suggested for low 

TFP growth including the predominance of foreign capital in Singapore 

manufacturing, the Government’s low wage policy combined with influx of low 

skilled foreign labor and low level of industrial competence in Singapore. 

The total factor productivity was also estimated using Stochastic Frontier Approach 

for all APEC countries by Wu (2000). This study included 7 developed and 9 

developing APEC countries where, the TFP growth was positive for all countries. 

However, developed countries performed better in terms of TFP growth. Further, the 

finding of the study suggested that in almost all the countries the major dominating 
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factor which contributed to increased TFP growth was the technical progress. 

However, the managerial efficiency was positive but the magnitude was small.   

The total factor productivity growth in different sectors has also been estimated in 

number of studies using non parametric methodology. The non parametric approach 

and review of studies where this approach has been applied is discussed in the 

following section. 

3.2.2: TFP Growth by Non-Parametric Approach 

Under the non parametric methodology, the Data Envelopment Analysis (DEA) 

approach has been widely used for total factor productivity estimation. The DEA is a 

linear programming model initiated by Charnes et al. (1978) who built on the frontier 

concept pioneered by Farrell (1957). Under Data Envelopment Analysis, the total 

factor productivity growth is calculated using Malmquist Productivity Index. 

Total factor productivity growth and its components have been estimated in number 

of studies using DEA Malmquist Productivity Index for manufacturing and other 

sectors.  Manufacturing studies include Basti and Akin 2008; Wadud 2008; Kong and 

Tongzon 2006; Jajri and Ismail 2006; Fu 2005; Donglan 2005; Shao and Shu 2003; 

Mahadevan 2002b; Mahadevan 2002c; Fare et al 2001a; Fare et al 2001b; Bjurek and 

Durevall 2000; Fare et al 1995; Baldwin and Rafiquzzaman 1994; Wong 1993; 

Oulton and O Mahony 1994; Hazledine 1985; and Todd 1984 among others. This 

methodology is also used for estimation of TFP growth in service industries 

(Chandran and Pandiyan 2008), banks (Angelidis and Lyroudi 2006), Railways 

(Cantos etal. 1999) and Universities (Glass et al. 1998). 

Basti and Akin (2008) compared the productivity of domestic owned and foreign 

owned firms operating in Turkey. They selected non financial firms listed on Istanbul 

Stock Exchange for period 2003-2007. Nonparametric technique called DEA was 

used to calculate Malmquist Index as measurement of productivity. This Malmquist 

productivity was further decomposed into efficiency change and technical change. 

The results of the study indicated that there were no differences in terms of 
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productivity of domestic owned and foreign owned firms. The average productivity of 

both types of firms decreased throughout the period under analysis except 2006.   

Productivity Growth in the Malaysian manufacturing sector was estimated by Wadud 

(2008) during period 1983 to 1999. TFP growth, technical change and technical 

efficiency change were computed using non parametric DEA-Malmquist Productivity 

Index. The results of industry-wise analysis revealed that productivity in 76 out of 114 

industries improved ranging from 0.1%to 7.8% during the study period. Regarding 

technical change and efficiency change, 95 industries recorded technological progress 

while 53 improved in terms of efficiency change. Furthermore, low productivity 

growth was indicated after mid 1990’s because of technical and efficiency decline. 

Industry wise results revealed that some industries like Glass and Glass products, 

Petroleum and coal and industrial chemical enjoyed high TFP growth which was 

mainly associated to both technological progress and efficiency improvement. 

One of the studies on sectoral comparison in terms of productivity growth for 

Singapore was conducted by Kong and Tongzon, (2006). They used non parametric 

Data Envelopment Analysis (DEA) approach due to non-availability of reliable input 

price data and heterogeneous features of each sector. Malmquist productivity index 

was used for estimating total factor productivity growth in Singapore for ten major 

sectors from 1985 to 2000. The results using this frontier methodology might help 

Singapore to identify the best practice sector and laggards in three aspects: efficiency 

change, technical change and Trends in total factor productivity growth (TFPG). For 

more reliability in policy implications, these estimates are adjusted for effects of 

inflation and business cycles. The results of sector-wise analysis suggested that 

adoption of new technology, knowledge and skills were critical for each sector of the 

economy. Furthermore, improving competitiveness in the areas of operating expenses 

may also result in higher efficiency in resource allocation and management. 

Another important contribution with reference to Malaysian manufacturing sector was 

Jajri and Ismail (2006), where TFP growth, technical change and efficiency change 

has been examined for period 1985 to 2000. The nonparametric DEA approach was 

used to calculate Malmquist productivity index and the analysis was based on the data 

from the Industrial Manufacturing Survey. Capital and labor were used as input 
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variable while value added was output variable. The results of the study found that 

during the study period, total factor productivity growth increased where the major 

source was efficiency change. On the other side technological change also showed 

increasing trend. High efficiency change was recorded in food, wood, chemical and 

iron product however for food and wood industries technological progress was higher 

than the efficiency change. The analysis also revealed that there was no positive 

association between technical change and TFP growth and also between capital 

intensity and efficiency. 

One of the studies by Fu (2005) for panel of Chinese manufacturing industry was 

carried out to estimate total factor productivity. TFP growth was estimated for period 

1990-1997 using Malmquist Productivity Index. This Index was decomposed into 

technical progress and efficiency change. The analysis of the results showed that there 

was no evidence of significant productivity gains at industry level as a result of 

exports in a transition economy. It was suggested that a developed domestic market 

and a neutral outward oriented policy is necessary for exports to generate positive 

effect on TFP growth.  

Donglan (2005) also estimated productivity growth with reference to manufacturing 

sector of China using DEA approach. Malmquist productivity index was used to 

analyze total factor productivity growth, technical changer and efficiency change 

during period 1993 to 2002. The results of the study showed that the Total factor 

productivity of Chinese manufacturing sector grew by 2.4% during study period. The 

technical change was about 2.4% while the efficiency change was around 0.3%. 

These results suggested that the productivity growth in Chinese manufacturing sector 

was mostly attributed to technological progress. 

The productivity growth of IT industries was examined by Shao and Shu (2003) 

across 14 OECD countries. The analysis was based on non parametric DEA 

techniques where TFP growth and its sources were estimated using Malmquist 

productivity Index. The results of the study showed that out of 14 countries examined, 

10 countries witnessed progress in terms of TFP growth in IT industries. Furthermore, 

in all these 10 countries except Korea, the major source of growth was the 

technological progress. Moreover, all ten countries IT industries were becoming more 
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technically efficient over study period. The scale efficiency resulted in productivity 

growth only for Finland and Italy. 

Mahadevan (2002b) also estimated the total factor productivity growth for the 

Malaysian manufacturing sector using Data Envelopment Approach and same data set 

from 1981 to 1996 as used by Mahadevan (2001). The TFP growth and sources are 

estimated by Malmquist Productivity Index. In general the total factor productivity 

growth of the Malaysian manufacturing sector was low at 0.8%. The sector-wise 

results of the study found that all 28 industries except Petroleum enjoyed a positive 

TFP growth. The major source of TFP growth was catching up effect which was also 

known as technical efficiency change which means that the learning by doing benefit 

increase the total factor productivity 

The comparison of both parametric (stochastic frontier) and non parametric (DEA) 

techniques for evaluating TFP growth was also performed by Mahadevan (2002c). 

The comparison revealed that although the results of both methods were different but 

the TFP growth declined in both methods after 1990 which was mainly due to 

contribution of technical change. 

Fare et al. (2001) analyzed the relative trend in the total factor productivity in 

Australia and New Zealand for the manufacturing sector during 1986-1996. Their 

objective was to see whether reforms in the two countries have impact on the 

productivity performance because both countries had a major structural change with 

different pace and intensity. Malmquist Productivity Index was used to calculate the 

total factor productivity. Further it was decomposed into technical efficiency and 

technical change which helped in analysis to check the source of TFP in the relative 

performance for two countries. In general, the results suggested that New Zealand 

performed better than Australia in terms of total factor productivity for manufacturing 

sector. This lower TFP in Australia was due to low capital intensity in production 

process. Further the major source of TFP growth in New Zealand was technical 

change rather efficiency change.  

The productivity growth in the sixteen manufacturing sectors of Taiwan was also 

analyzed by Fare et al (2001) for period 1978-1992. Data Envelopment Analysis was 
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used to calculate the Malmquist Productivity Index. Further decomposition of TFP 

into efficiency change and technical change was also made for in depth analysis of 

source of productivity. Technical change was also decomposed into input bias, output 

bias and magnitude part. The results suggested that the manufacturing sector’s 

productivity increased by 2.89% per annum while there were large differences among 

sub sectors. It was also found that productivity slightly increased due to scale change. 

While high technical progress was due to industry up gradation policies and increased 

research and development activities. 

Bjurek and Durevall, (2000) analyzed the increase in total factor productivity for 

Zimbabwe’s manufacturing sub sectors against the structural adjustment program 

implemented from 1991 to 1995. Malmquist productivity Index was used to evaluate 

productivity for thirty one manufacturing sub sectors for the period 1980 to 1995. 

Further econometric methods were used to test the effect of trade reforms and market 

liberalization to the structural adjustment program. In general the results suggested a 

great variation in growth rates across sectors and over time period. There was no 

growth in the total factor productivity during structural adjustment program except for 

the last two years where most of the sub sectors showed a growth in total factor 

productivity. The results of econometric analysis showed only import growth as 

influencing variable and all other variables measuring trade liberalization had no 

influence on productivity growth. 

Fare et al (1995) made an analysis of productivity in four Taiwanese manufacturing 

industries during 1978-1989 by decomposing the Malmquist productivity change 

index into technical change and technical efficiency change. Further this method was 

also compared to traditional and parametric approaches. The results of this study 

suggested that TFP growth in the long run was totally because of technical change. 

On average the liberalization period’s TFP is higher than the pre liberalization period. 

Further results suggested that technical efficiency and technical progress may not 

move together and technical change was positively related with R&D. 

The concept of total factor productivity was also applied to other sectors of the 

economies which include services sector, banks railways and universities etc. In one 

of the studies on the services sector, the TFP was estimated for Malaysian Service 
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industries by Chandran and Pandiyan (2008). They examined the total factor 

productivity growth, technical efficiency and technical change in 20 service industries 

of Malysia during period 1987 to 1992. The results of the study suggested that on 

average there was positive increase in the total factor productivity of 1.8% during 

study period. Furthermore, the positive TFP growth was attributed to technical 

efficiency however, technical change was found to be dampening the productivity 

growth. In my view this could be due to the facto that in service industry as such 

technology is not important as the managerial efficiency is important. 

The concept of productivity measurement and change has also been applied to the 

financial and service sector. Angelidis and Lyroudi (2006) examined the productivity 

for 100 Italian banks for period 2001-2002. They used the nominal values and natural 

logarithm of these values as input and output. Productivity change was calculated 

using Malmquist Productivity Index. The relationship between size of bank and its 

performance was measured using correlation and ranking correlation. The results 

suggested that bank size and performance has inverse relationship but it was not 

significant.  

The productivity was also estimated with reference to European Railways by using 

non parametric DEA approach in the study of Cantos et.al., (1999). They estimated 

the TFP growth using Malmquist Productivity Index in European Railways during 

period 1970 to 1995 which enables the productivity growth to be broken down into its 

sources such as technical change and efficiency change. The results of the study 

revealed that productivity growth was concentrated during 1985 to 1995 when most of 

the companies were in process of reformation. The increase in productivity was 

mainly due to technological progress. The analysis of the determinants of efficiency 

also suggested that greater financial independence and degree of autonomy resulted in 

higher technical change and efficiency level.  

Total factor productivity of the public sector universities was examined by Glass et al 

(1998). They analyzed total factor productivity change, pure technical change, scale 

efficiency change, and output congestion using Malmquist productivity index. In this 

study the TFP change was further decomposed into technological and efficiency 
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change. They found evidences of biased technological change, where the frontier 

shifted in favor of technical output relative to research output. 

The above discussion of different studies shows that the productivity has been 

estimated by both parametric and non parametric approaches in all types of concerns 

whether profit oriented or non profit, Manufacturing sector or services sector. Total 

Factor Productivity growth and its components using different techniques have been 

estimated in the above studies for different countries. Most of the studies highlighted 

above have used the macro level data for growth estimation. There are very few 

studies where firm level data has been used for the analysis.  

3.3: Productivity Growth in Pakistan  

Productivity for the manufacturing sector specifically large scale manufacturing 

sector remained a very interesting topic of research. There are few studies where the 

productivity has been estimated by different researchers for large scale manufacturing 

sector of Pakistan. 

The efficiency of the large scale manufacturing sector of Pakistan was examined by 

Mahmood et. al. (2007) using the stochastic production frontier approach. This 

frontier was estimated for two periods 1995-96 and 2000-01, for 101 industries at the 

5-digit PSIC. The results of this study showed that there was some improvement in 

the efficiency of the large scale manufacturing sector, although the magnitude was 

small. The results were mixed at the disaggregated level, whereas a majority of 

industries had gained in terms of technical efficiency and some industries were also 

weaker in terms of their efficiency level. Afzal (2006) also estimated total factor 

productivity for the large scale manufacturing sector from 1975 to 2001 using three 

different approaches. In the first approach classical models were used and comparison 

of four models was made. Simultaneous equation approach was used at to measure the 

contribution of factors affecting productivity of large scale manufacturing and finally 

autoregressive models were used to forecast productivity. Overall results showed that 

productivity was affected by many factors like labor, capital, gross national product 

and per capita income. Further, different economic models were applicable and 

predictable to the data of large scale manufacturing sector of Pakistan and 
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macroeconomic policies might help in improving productivity of large scale 

manufacturing sector.  

Burki and Khan (2005) analyzed the implications of allocative efficiency on resource 

allocation and energy substitutability. The study covered the period 1969-70 to 1990-

91 and utilizes pooled time series data from Pakistan’s large scale manufacturing 

sector to estimate a generalized translog cost function. The results pointed out strong 

evidence of allocative inefficiency leading to over- or under-utilization of resources 

and higher cost of production.  

Wizarat and Shanaz (2001) also calculated the total factor productivity growth in 

large scale manufacturing sector for the period 1955 to 1991 and also compared it 

with the productivity of developed countries.  They found that the total factor 

productivity during 1960’s increased at 3% per annum rate and afterwards it declined. 

The comparison of total factor productivity growth revealed that the rate of growth in 

Pakistan is just a fraction of the rate of total factor productivity growth in United 

Kingdom, Germany and Europe as a whole during 1960 to 1973. The differential 

between productivity of large scale and small scale manufacturing sectors were also 

calculated by Wizarat and Zaffar (1990). They also identified the factors which were 

responsible for difference in productivity by Cobb-Douglas production function 

equation. Data were taken for the period 1970 to 1982 from the Census of 

Manufacturing Industries. They estimated that labor productivity for the large scale 

manufacturing was higher than the small scale manufacturing sector due to better 

technology, trained and skilled man power, substitution of labor by capital, higher 

wage rate and economies of scale. 

Total factor productivity for large scale manufacturing sector during period 1955-

1981 has also been computed by Wizarat (1981). They used marginal product weight 

method to compute total factor productivity. The results of their study showed that 

total factor productivity index increased at one percent annual average rate. Their 

computation regarding total factor productivity showed a growth rate of 12.30% 

during 1955 to 1960, 3.0% during 1960 to 1970 and -7% during 1970 to 1981. 
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3.4: Critical Analysis  

Productivity growth is an important factor in the economic growth of the country. 

TFP also reflects technological progress in the country as well as improvements in the 

quality of inputs or efficiency because of factors like human resource management 

and development (Solow, 1957 and Katz, 1969). The concept of productivity growth 

has its application for all sectors of the economy. This concept also helps in 

comparing productivity between different countries, different sectors and firms. In 

most of the studies reviewed above, the total factor productivity growth has been 

estimated by using the aggregate data of the country’s economy and sectors.  

The manufacturing studies where TFP is calculated by parametric stochastic Frontier 

approach including Diaz and Sanchez 2008; Hashim and Basri 2004J; Rahmah and 

Fung 2002; Mahadevan 2002; Mahadevan 2001; Leung 1997 and Tsao 1985 while on 

the other side manufacturing studies where TFP is estimated using non parametric 

DEA approach including Basti and Akin 2008; Wadud 2008; Kong and Tongzon 

2006; Jajri and Ismail 2006; Fu 2005; Donglan 2005; Shao and Shu 2003; Mahadevan 

2002b; Mahadevan 2002c; Fare et al 2001a; Fare et al 2001b and Bjurek and Durevall 

2000 etc., all of the studies are based on the aggregate data of the sector and countries. 

There are very few studies based on firm level data such as Ruane and Ugar, 2004 and 

Brush and Aneel, (2003). Moreover, none of the study has applied DEA to revenue 

producing firms by converting their financial performance indicators to technical 

efficiency equivalent as in Feroz et al. (2003). 

The stochastic frontier model and Data Envelopment Analysis discussed above are 

two popular approaches for estimation of Productivity growth. The Stochastic 

Frontier approach was developed by Aigner et al. (1977) is a regression based 

technique which assumes two unobserved error terms representing efficiency and 

statistical noise. An alternative method for estimating TFP is DEA, which is a linear 

programming method as discussed above, was introduced by Charnes et al. (1978). 

The basic advantage of DEA is the nonparametric nature and its ability to handle 

multiple inputs and outputs. It is known in the literature that stochastic frontier model 

holds no advantage over DEA (Ruggiero 2007). DEA is a major improvement over 

the translog approach as translog approach ignores technical inefficiency and only 
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calculates technical change, which is interpreted as TFP growth (Fried at al. (1993). 

While TFP growth consist of both technical change and efficiency change. 

Furthermore, DEA is also important as it identifies sources of total factor productivity 

growth which enables better policy prescription (Mahadevan, 2002). Moreover, 

studies like Fare et al. (1989), Chaves and Cox (1990) and Callan (1991) explained 

that the non parametric technique outperforms parametric technique in certain 

situations. They argued that in parametric approach different specifications of 

production function provide different results and it is a serious methodological 

problem while in case of DEA no such prior specification of functional form is 

required. Another important reason for the superiority of DEA is that it allows it to 

concentrate on best practice frontier rather than on central tendency properties of 

frontier.  

There is no other reported study in Pakistan where the Total factor productivity is 

estimated using Data Envelopment Analysis approach. Furthermore, all of the studies 

with reference to Pakistan have used aggregate data of the sectors and economy with 

the focus on data prior to 2001. There are no reported studies of total factor 

productivity growth at sectoral level using aggregate of firms’ level financial data in 

Pakistan.  

3.4: Conclusion 

Comprehensive review of studies related to productivity efficiency and total factor 

productivity growth shows that all the empirical studies have used different model for 

productivity estimation and discussed the sources of growth. The present study is 

different from the previous work in a number of ways. 

First, total factor productivity growth is estimated for manufacturing sector by using 

non parametric approach of data envelopment analysis because DEA technique does 

not require any assumption about any specific distributional form for error term and 

about the functional form. The Malmquist Productivity Index is calculated for 

different sectors as per Karachi Stock exchange classification of sectors which has not 

been previously done.  
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Second, the sources of total factor productivity growth are also explored in this 

analysis which may help decision makers to understand the underlying problems with 

different sectors and can take remedial measures. 

By summing up the above discussion, it can be said that there are many areas of 

productivity growth open for research especially with reference to Pakistan. There are 

number of empirical studies on productivity in different context and for different 

countries measured using different models. Productivity related literature has shown a 

mixed evidence for different countries. For some countries it increased and for some 

countries it decreased. Further there are different sources of productivity for different 

countries. There is a need in Pakistan that the total factor productivity growth and its 

sources should be estimated on sectoral basis using firm level financial data and 

variables. It will help us to identify the laggard sectors in terms of productivity growth 

and will also identify the sources. Accordingly, remedial measures can be taken to 

enhance the productivity for the manufacturing sectors. 
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Working capital management and productivity growth may have significant impact on 

the performance of manufacturing firms and has not been given much emphasis in 

previous researches in Pakistan as discussed in previous chapters. It appears that the 

role of working capital management and productivity growth with reference to 

Pakistan is underestimated in the existing empirical literature. The present study 

hence, contributes by highlighting the importance of working capital management and 

productivity growth in manufacturing sector of Pakistan. 

The review of literature on working capital management and productivity growth 

discussed in the last two chapters respectively provides the basis for formulation of 

research questions and hypothesis for the current study. This chapter explains the 

methodology used with reference to working capital management and productivity 

growth of manufacturing firms listed on Karachi Stock Exchange by providing 

theoretical foundation/justification, explanation of variables and model. The first 

section of this chapter explains in detail the methodology used for sector-wise 

working capital management and profitability, analyzing the impact of working 

capital management on performance of manufacturing firm and analysis of this 

impact on sectoral basis. The theoretical justification, model and variables for 

estimating total factor productivity growth and its sources for manufacturing sectors 

of Pakistan is discussed in the second section of this chapter while the third section 

discusses the sample and data used in the analysis. The fourth section concludes the 

chapter. 

4.1: Working Capital Management in Manufacturing Firms 

In this section, the methodology followed in the study to examine the working capital 

management of the manufacturing sector firms is discussed. This section also 

concentrates on justifying the approach used in the study, defining variables and their 

theoretical justification. The first sub-section explains the methodology used for 

sector-wise working capital management and profitability where, the average 

performance of the different manufacturing sectors in terms of working capital 

management measures and profitability are analyzed. However, the detail discussion 

of the variables used in analysis is presented in sub-section two. The sub-section two 
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defines and justify explanatory and control variables for analyzing the impact of 

working capital management on performance of manufacturing firms and also the 

model specification. Third sub-section is only different from the second sub-section 

because of sector-wise analysis. In the third sub-section, the impact of working capital 

management on firm performance is analyzed on sectoral basis.  

4.1.1: Sector-wise Working Capital Management and Profitability 

Sector-wise working capital management and profitability is analyzed using different 

working capital measures during period 1998 to 2007. The main objective of this 

sector-wise working capital management and profitability analysis is to get an 

introductory overview of the average yearly performance of these sectors in terms of 

their collection, inventory conversion, payment, cash conversion efficiency and 

sector-wise average profitability. The working capital measures include Average 

Collection Period (ACP) for average collection policy, Inventory Turnover in Days 

(ITID) for inventory conversion policy, Average Payment Period (APP) for average 

payment policy, Cash Conversion Cycle (CCC) and Net Trade Cycle (NTC) for cash 

conversion policy. Net Operating Profitability (NOP) is used as a measure of 

performance of sector-wise average profitability. The measurement and detail 

explanation of these variables is presented in the next section where the impact of 

working capital management on firm performance is analyzed in detail at sub section 

4.1.2.2.   The overall results for the manufacturing sector according to these measures 

of working capital management and profitability are also based on these sector-wise 

results where the average performance of all of the sectors is termed as average 

performance of the manufacturing sector. 

4.1.2: Impact of Working Capital Management on Performance of 

Manufacturing Firms 

This section analyzes the impact of working capital management on performance of 

manufacturing firms in detail. At first step, the theoretical foundations for this impact 

analysis is presented followed by the measurement, explanation and theoretical 

justification for the variables used in the analysis. Final part of this section presents 

the model specifications 
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4.1.2.1: Theoretical Foundations/Justification 

Financial decisions about working capital management are mostly related to 

management and financing of short term investment including both current assets and 

current liabilities simultaneously (Mueller, 1953; Scherr, 1989; Mover et al., 1992; 

Pinches, 1992; Brealey and Myers, 1996; Brigham and Gapenski, 1996; Damodaran, 

2002 and Aksoy, 2005). Hence, most of the time, it is reasonable to term short term 

financial management as working capital management (Ross et al., 2003).The 

administration of working capital management is very important and may have 

significant impact on the profitability and liquidity of the firm (Shin and Soenen, 

1998). The selection between two types of working capital management strategies can 

be made by the firms based on the relative benefits. The first policy the firms may 

adopt is based on minimizing working capital investments while in other policy, they 

may adopt working capital policies designed to increase sales. It means the firm’s 

management needs to assess the trade-off / balance between risk and expected 

profitability before deciding about the optimum level of investment in current assets. 

The firms can also minimize investment in working capital (aggressive policies) 

which may positively affect the profitability of the firm by reducing the proportion of 

current assets in total assets. In this regard, Wang (2002) emphasized that if 

investment in inventory is reduced to a greater extent, it may result in losing increases 

in sales. Furthermore, a significant reduction of the trade credit granted may aggravate 

a decrease in sales from customers who require credit. In a similar way, increasing 

supplier financing may result in losing discount for early payments (Wilner, 2000; Ng 

et al., 1999). 

Alternatively and contrary to traditional belief, more investment in working capital 

(conservative policy) may also lead to higher profitability. By increasing and 

maintaining higher inventory levels may result in reducing the cost of interruptions in 

the production process and loss of business due to the scarcity of products. Other 

benefits of maintaining higher level of inventories include reduction in supply costs 

and protection against price fluctuations (Blinder and Maccini, 1991). Furthermore, 

granting trade credit may result in favorable impact on firm’s sales in various ways. 

These benefits of trade credit include cut in prices (Brennan et al., 1988; Petersen and 
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Rajan, 1997), the customers can purchase inventory at times of low demand (Emery, 

1987), allows customers to check the quantity and quality of merchandise they receive 

and also to ensure that the services are carried out as per contract (Smith, 1987), and 

helps firms to strengthen long-term relationships with their customers (Ng et al., 

1999). However, these benefits have to offset the reduction in profitability due to the 

increase of investment in current assets. 

Liquidity which is related to current assets and current liabilities, is an important 

factor in devising working capital policies and also indicates firm’s ability to generate 

cash in case of need. The liquidity can also be assessed using traditional current, quick 

and cash ratios which are static and incompetent balance sheet ratios and cannot 

provide precise and comprehensive information about effectiveness of working 

capital management (Finnerty, 1993; Jose et al., 1996). Furthermore, these ratios are 

not useful in terms of cash flows (Richards and Laughlin, 1980). Due to the 

limitations of these traditional liquidity ratios, many authors such as Boer (1999); 

Schilling (1996); Kamath (1989); Gentry et al., (1990); Emery (1984); Richard and 

Laughlin (1980) and Hager (1976) have asserted on using ongoing liquidity measures 

in working capital management. These ongoing measures include cash conversion 

cycle and net trade cycle, which are based on receivables, payables and inventory 

turnovers in days and refer to cash inflows and outflows through the firm as the 

product acquisition, production, sales, payments and collection process take place. 

Most of the empirical studies on working capital management and profitability 

supports that aggressive working capital policies enhance profitability. In this regard, 

Jose et al. (1996) provided strong evidence for US firms. Shin and Soenen (1998) 

analyzed the relation between the net trade cycle and profitability for a sample of US 

firms and found that reducing NTC results in increasing firms’ profitability. However, 

this relationship was not found to be strong at the industry level (Soenen, 1993). 

Deloof (2003) also analyzed the relationship between working capital management 

and profitability for Belgian firms during the period 1992-1996. The results of this 

study confirmed that the profitability of Belgian firms may be improved by reducing 

the average collection period and inventory turnover in days. Moreover, he also found 

that less profitable firms wait longer to pay their bills. Moreover, Wang (2002) also 
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analyzed Japanese and Taiwanese firms during period 1985 to 1996 and found that a 

shorter CCC results in better operating performance of firms. 

There are industries benchmarks which needed to be adhere by the firms when setting 

the working capital investment policies (Hawawini et al., 1986). Therefore, the 

profitability of the firms can be increased by plummeting investment in receivables 

and inventories as indicated by the benchmarks for their respective industry. 

Furthermore, Soenen (1993) also pointed out that in order to manage cash conversion 

cycle, the management must try to collect cash inflow as quickly as possible, and to 

postpone cash outflow as long as possible. This act of the firm will result in 

shortening of the CCC. 

4.1.2.2: Measurement and Explanation of Variables. 

The formula and abbreviations used for measurement of all the variables are presented 

in the following table 4.1. 

(A): Firm Performance-Net Operating Profitability (NOP) 

There are two types of measures, which have been used for the measurement of 

financial performance; one is the accounting based measures while the other is market 

based measures. The decision to use the accounting based measure of financial 

performance is underpinned because the prior evidence suggest that the accounting 

based measure should be used for analyzing the impact of working capital 

management on firm performance. Almost all of the previous studies such as Jose et 

al., (1996); Shin and Soenen (1998); Deloof (2003);; Lazaridis and Tryfonidis (2006); 

Padachi (2006); Ganesan (2007); Garcia-Teruel and Martinez-Solano (2007) and Gill 

et al., (2010) among others have used Return on Total Assets (ROA) (also termed as 

Net Operating Profitability (NOP) in some studies), an accounting based measure of 

financial performance in their studies.  ROA or NOP measures how efficiently and 

effectively a firm manages its operation and uses its assets to generate profits (Ross et 

al., 1998).  

 



 52 

  

Table No. 4.1 

Measurement of Variables and Abbreviation 

No Variable Measurement Abbreviation 

A Net Operating Profitability (Earning before Interest and Tax + 

Depreciation)  / Total Assets 

NOP 

B Working Capital 

Management 

Vector for B.1 to B.5 WCM 

B.1 Cash Conversion Cycle ACP +ITID – APP CCC 

B.2 Average Collection Period Accounts Receivable / Net Sales*365 ACP 

B.3 Inventory Turnover in Days Inventory / Cost of Goods Sold*365 ITID 

B.4 Average Payment Period Accounts Payable / Purchases*365 APP 

B.5 Net Trading Cycle (Accounts Receivable + Inventory – 

Accounts Payable) / Net Sales*365)  

NTC 

C Gross Working Capital 

Turnover Ratio 

Net sales / Current Asset GWCTR 

D Current Assets to Total 

Assets Ratio 

Current assets / Total assets CATAR 

E Current Liabilities to Total 

Assets Ratio 

Current Liabilities / Total assets CLTAR 

F Financial Debt Ratio Total Financial Debt / Total Assets FDR 

G Size of firm using Log of 

Sales 

Natural Logarithm of Sales LOS 

H Sales Growth (Current year N. sales-Last year N. 

Sales) / Last year’s N. Sales 

SG 

I Current Ratio Current Assets / Current Liabilities CR 

 

On average basis higher ROA or in our study NOP suggests effective and efficient use 

of a firm’s assets in maximizing the value for the shareholder’s investment by 

management. This ROA is an effective measure of performance because it eliminates 

the problem of size which makes it easier for comparison to be drawn across firms 
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(Lev and Sunder, 1979). Furthermore, Demsetz and Lehn (1985) suggest that as 

accounting profit, the ROA may reflect year to year fluctuations in underlying 

business conditions better than stock market rates of return.  

Net Operating Profitability is used as a measure of firm performance and shows 

operating income related to total assets. The depreciation is added to the operating 

income as found in Shin and Soenen (1998); Ganesan (2007) and Deloof (2003) 

because this measure is an indicator of the raw earning power of the firm’s assets. 

Furthermore, depreciation is a non cash expense which was deducted only to follow 

the matching principle to reach the true value of accounting operating profit. 

However, contrary to Deloof, (2003); Lazaridis and Tryfonidis and (2006) Gill et al., 

(2010), financial assets are not deducted from the total assets in the denominator 

because for Pakistani firms, the financial assets are in a very small fraction of total 

assets and even not available in the financial statements of most of the firms. 

(B): Working Capital Management (WCM) 

Working Capital Management (WCM) which is a key variable of the study used as a 

vector in the model for Cash Conversion Cycle (CCC), Average Collection Period 

(ACP), Inventory Turnover in Days (ITID), Average Payment Period (APP) and Net 

Trade Cycle (NTC).  

(B.1): Cash Conversion Cycle (CCC) 

The definition of Cash Conversion Cycle can range from a general statement to such 

as “a composite metric describing the average days required to turn a dollar invested 

in raw material into a dollar collected from a customer” (Stewart, 1995) to the simple 

description that CCC reflects “the length of time between cash payment for purchase 

of resalable goods and collection of accounts receivable generated by sale of these 

goods” (Moss and Stine, 1993). The CCC starts by purchasing raw material when 

payment is not made immediately. There is a delay in payment resulting in the 

accounts payable period. The firm processes the raw material and then sells the 

finished goods. The delay between the initial investment and inventories and the sale 

date is the inventory period. Some time after the firm has sold the goods its customers 
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pay their bills. The delay between the date of sale and the date at which the firm is 

paid is the accounts receivable period. If we prepare the firm’s balance sheet at the 

start of the of the process, we will see cash as current asset. If we further delay a little, 

we find that cash has been replaced first with raw material inventory and then into 

finished goods inventories which is also a current asset. Similarly by selling goods, 

the inventory are converted into receivables (another current asset) and finally when 

the payments are made by the customers (accounts receivables), the cash balance is 

also replenished. Comprehensive working capital policy minimizes the time lag 

between cash expenditure on material and the collection of cash on sales.  One of the 

most commonly accepted definition of CCC currently found in literature is by 

Schilling who described as “the CCC, which mirrors the operating cycle , measures 

the interval between the time cash expenditures are made to purchase inventory for 

use in the production processes and the time that funds are received from the sale of 

finished product. This time interval is measured in days and is equal to the net of the 

average age of the inventory plus average collection period minus the average age of 

accounts payable” (Schilling, 1996). 

In accounting context, the measurement of liquidity assesses the firm’s ability to 

cover obligations with cash flows (Gallinger, 1997; Lancaster et al., 1998). Hence 

some studies suggested that a dynamic view should be used in order to capture the 

ongoing liquidity from the operations of firms (Hager, 1976; Kamath, 1989; Richards 

and Laughlin, 1980; Emery, 1984). As a dynamic view, the Cash Conversion Cycle 

was first introduced by Gitman (1974) and further refined by Gitman and Sachdeva 

(1982). Richard and Laughlin (1980) operationalized the cash cycle concept by 

reflecting the net time gap between cash expenditures on purchase and the ultimate 

recovery of cash receipts from sale of product. Few other researchers also used this 

CCC to measure the liquidity in empirical studies of firm performance (Lancaster and 

Stevens, 1996). Firms can use the CCC in order to evaluate the changes in working 

capital and thereby assist in the monitoring and control of its components.  

CCC is mentioned in the context of working capital management in the finance 

textbooks (Keown et al., 2003; Bodie and Merton, 2000). Cash Conversion Cycle is 

used as a comprehensive measure of working capital management as it shows the time 

lag between expenditure for the purchase of raw material and the collection of sales of 
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finished goods (Padachi, 2006). The valuation of firm is closely related to Cash 

Conversion Cycle. A shorter CCC results in higher present value of net cash flows 

generated by the assets and therefore, a higher firm value. Furthermore, a short CCC 

implies that lesser day’s cash is tied up in working capital not offset by free financing 

in the form of deferred payments, results in more liquidity for the firm (Soenen, 

1993). Hence, it is expected that the length of Cash Conversion Cycle is negatively 

associated with firm’s profitability. If the firm is able to reduce this cycle, this step 

will enhance its profitability. Therefore efforts must be made to keep at minimum 

level. If the payment period is longer than the sum of inventory and receivable period, 

it results in a negative Cash Conversion Cycle. But the chances of its occurrence are 

rare (Gitman 1991). A negative CCC indicates the number of days a company has 

received cash from sales before it must pay its suppliers (Hutchison et al., 2007). 

Gentry et al., (1990) developed a weighted cash conversion cycle, which scales the 

timing by the amount of funds in each step of cycle. However this measure cannot be 

used because the information required for the calculation of this measure is not 

available for Pakistani listed firms. 

The components of cash conversion cycle which include average collection period, 

inventory turnover in days and average payment period are discussed below. 

(B.2): Average Collection Period (ACP) 

Series of papers have been published on the design of control statistics such as the 

aging of receivables, day’s sales outstanding, the turnover ratio, the average collection 

period and the proportion of bad debts. Marrah, (1970) is a good starting point when 

one is analyzing the current state of receivables control techniques. Marrah conducted 

a survey of the management of credit in approximately 50 non financial firms. He 

tried to get idea about the techniques which firms were actually using in the control of 

receivables. He found that majority of credit officers rely upon either on Average 

Collection Period in conjunction with receivable turnover or the aging of receivables 

and the ratio of bad debts to sales. 

In working capital management, the receivables are a very important component of 

current assets and Average Collection Period is the average length of time required to 
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convert the firm’s receivables into cash. The planning and control of accounts 

receivable has been one of the most difficult working capital problem to be 

confronted by corporate financial officers. The manufacturing firms have much 

success in the control of cash and inventories than in the control of their receivables 

(Michael, 1972). The ACP term captures the ratio of accounts receivable to average 

daily sales and accordingly provides a “days” measure of outstanding receivables 

(Stewart, 1995). The managerial efficiency in granting and controlling credit could 

be ascertained on the basis of ACP. It would indicate the pattern of receivables 

on the basis of which liquidity of receivables could be ascertained. It is 

expected that increase in Average Collection Period has a negative impact on 

profitability. If the firm takes more time in collecting receivables, the 

profitability of the firm declines. 

(B.3): Inventory Turnover in Days (ITID) 

Inventory is a barometer of manufacturing efficiency. Excess level of inventories 

decreases cash flow while on the other side too small level of inventories may result 

in decreasing sales. Inventory turnover and days inventory held are two measures of 

inventory management. (White, 2008). Inventory of a firm can be divided into three 

groups which include raw material, work in process and finished goods (Horne, 

1995). The work in process inventory can only be reduced to a certain level by 

speeding up manufacturing processes (Weston and Copeland, 1986). The other types 

of two inventories are however, not unavoidable (Horne 1995). Inventory is an 

important component of working capital. The higher and lower level of inventories 

can have their impact on the returns or profitability of firm. According to Chen et. al., 

(2005,2007), the public companies which have very high level of inventories have 

experienced very low level of returns but in general, lower level of inventories do not 

results in higher returns. The study conducted by Lai (2006) indicated that, when the 

market downgrades higher inventory firms, it results in decrease in inventory levels 

by the firms and vice versa. Another study conducted by Gaur et al. (2005) also 

examined inventory behavior in retail business firms. A model was proposed by them 

which explained the differences in inventory turnover across firms. They created an 

adjusted inventory turnover measure for specifically retail business firms. The results 

of the study found that there was a negative relationship between inventory turnover 
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and gross profit margin while positive relationship between inventory turnover and 

capital intensity and sales surprise for the retail business firms. Inventory Turnover in 

Days which is also called as inventory conversion period is the average length of time 

required for conversion of raw materials into finished goods and then in selling those 

goods. This variable helps in evaluating the efficiency in inventory management 

policy of the firm. It is expected that this variable has also a negative relationship with 

the profitability. If the firms take more time in selling inventory which means 

inventories are not getting convert into sales, will decrease the profitability of firm. 

(B.4): Average Payment Period (APP) 

A firm can utilize accounts payable for financing purpose as it is termed as cost free 

source of funds. Its proper management can reduce the dependency of firm on bank 

loans. The accounts payable is one of the main tool of financing working capital 

(Chowdhury and Amin, 2007). The efficiency of firm in meeting its accounts payable 

can be analyzed payable turnover in days or average payment period (APP) of the 

firm. APP is the average length of time between the purchase of material and labor 

and the payment of cash for them.  It is expected that this variable has positive 

relationship with the Net Operating Profitability which also makes economic sense. 

As the firm takes more time in making payment to payables, it will have positive 

impact on firm’s profitability because firm takes time to utilize funds for a longer 

period.   

There are studies which found negative relationship between net operating 

profitability and average payment period (Lazaridis and Tryfonidis, 2006; Garcia-

Teruel and Martinez-Solano, 2007). A negative relationship between APP and firm’s 

profitability explains that the less profitable firms wait for a longer period to pay their 

bills. As per this explanation, the profitability of the firm affects accounts payable 

policy, but not vice versa (Deloof, 2003). Similarly an alternative explanation for the 

negative relationship between APP and profitability could be explained by the fact 

that firms wait too long to pay their accounts payable. On the other side making early 

payments to the suppliers might also increase profitability because sometime a 

substantial discount is offered from suppliers for prompt payment. However, the 
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discounts received for early payment made to suppliers, should be shown as financial 

income not affect operating income. 

(B.5): Net Trade Cycle (NTC) 

Net Trading Cycle, is another comprehensive measure of working capital 

management and has been used in many studies to evaluate the working capital 

management such as Shin and Soenen (1998). The net trade cycle is simply (accounts 

receivable + inventory - accounts payable)*365/sales. In this study we have also used 

this measure of working capital management. It is expected that NTC has a negative 

relationship with the profitability. The profitability of firm increases with decrease in 

the Net Trade Cycle hence, efforts must be made to decrease this time period. 

In order to analyze the relationship between working capital management and firm 

performance, some control variables are also included which are discussed as follow. 

(C): Financial Debt Ratio (FDR) 

There is extensive theoretical and empirical literature has emerged, which strongly 

suggests that in the real world, a firm’s capital structure can have an impact on its 

value or profitability (Modigliani and Miller (1963); Myers (1977, 1984); and Rajan 

and Zingales (1995) among others. Consistent with Rajan and Zingales (1995); Bevan 

and Danbolt (2002, 2004); Shin and Soenen (1998), Deloof (2003) and Padachi 

(2006) reports a significant negative relationship between debt and profitability using 

a sample of UK firms which can be explained from two major theoretical 

perspectives: tax and agency. Financial Debt Ratio (FDR) helps us to assess the 

impact of increase or decrease in this ratio on the profitability of firms. Given the 

theoretical and empirical evidence, it is hypothesized that financial debt ratio is 

negatively associated with the profitability. Increase in the leverage of firm, resulting 

decrease in the Net Operating Profitability. 
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(D):  Size (LOS)  

The size of the firm is measured by value of sales. The hypothesis that size has a 

positive relationship with the profitability has been used by many researchers such as 

(Padachi, 2006; Lazaridis & Tryfonidis, 2006: Deloof, 2003; Jose et al., 1996). Thus, 

it is expected that the size has a positive relationship with the profitability of firm.  

(E): Sales Growth (SG) 

Firms with higher investment opportunities tend to grow relatively faster (Durnev and 

Kim, 2005). Theoretically, faster growing firms may receive higher valuation, as they 

are expected to have better future performance (Klapper and Love, 2004). Following 

prior literature (e.g., Gompers et al., 2003; Drobetz et al., 2004; Cui et al., 2008; 

Henry, 2008), a positive relationship between financial performance and growth 

opportunities, as proxied by year-on-year sales growth (SG) is hypothesized. 

(F): Gross Working Capital Turnover Ratio (GWCTR) 

The Gross Working Capital Turnover Ratio of a firm shows the speed of working 

capital utilization. The GWCTR explains that how many times, the working capital of 

a firm is turned into sales during period of one year. This Ratio measures the 

efficiency of firm in using working capital. Therefore, a higher ratio means that 

working capital is efficiently used by the firm while a low ratio indicates otherwise. 

However, a very high GWCTR may also mean that working capital is not sufficiently 

used by the firm which is again not good on part of firm. Regarding relationship 

between GWCTR and firm’s profitability, it is expected that GWCTR has positive 

impact on profitability because efficient utilization of gross working capital will 

enhance profitability. 

(G): Current Assets to Total Assets Ratio (CATAR) 

Current Assets to Total Assets Ratio indicate the aggressiveness in investment policy. 

If this ratio is decreasing, it means there is relatively aggressive investment policy is 

adopted by the firm. It is expected that CATAR has a positive impact on the 
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profitability which means that firms follow a conservative working capital investment 

policy. It can also be expected that as the CATAR ratio increases, the degree of 

aggressiveness in investment policy decreases and the Net Operating Profitability will 

goes up. 

(H): Current Liabilities to Total Assets Ratio (CLTAR) 

The Current liabilities to total assets ratio (CLTAR) measures the percentage of 

current liabilities to total assets which is an important and useful measure when 

reviewing a firm’s debt structure. The higher CLTAR ratio is usually a negative sign 

which shows that the proportion of the firm’s current liabilities is higher as compared 

to its total liabilities. This ratio may vary by industry, but a comparison is also 

required between several firms in the same industry to get an idea about the typical 

ratio value. Although an industry average for this ratio may exist, some firms in the 

same industry operate well with more Current Liabilities than others which is a sign 

that this ratio is not the only measure of reviewing a company's debt structure. It is 

also expected that there exist negative relationship between CLTAR ratio and Net 

Operating Profitability. If there is increase in current liabilities to total assets ratio, it 

means a more aggressive financing policy which will decreases profitability.  

(I): Current Ratio (CR) 

Current Ratio is a traditional measure of liquidity which indicates that whether a firm 

is able to pay its current liabilities with its current assets. The literature suggests that 

liquidity and profitability are two objectives which can not go side by side. Therefore, 

it is expected that Current Ratio has a negative relationship with the profitability.  

4.1.2.3: Model Specification 

The impact of working capital management on corporate performance for 

manufacturing sectors is tested by using panel data. The panel data methodology used 

has certain benefits like using the assumption that firms are heterogeneous, less multi-

colinearity between variables, more informative data, more degree of freedom and 

more variation in data which results in more efficiency of the estimator (Baltagi, 
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2001). In addition, panel data allows us to control heterogeneity and generate better 

predictions and provide micro-foundations for aggregate data analysis (Hsiao, 2003). 

In order to find out the relationship between different variables, first Pearson 

Correlation Coefficients are also calculated. The impact of working capital 

management on firms’ performance is investigated using balanced panel data of 

manufacturing firms listed at Karachi Stock Exchange. For this purpose, we develop 

an empirical framework first used by Deloof (2003) and subsequent work of Padachi 

(2006). Both of these studies are linked to methodology and framework of Shin and 

Soenen (1998). As discussed in the explanation of variables that we have made certain 

changes in the model. First while measuring net operating profitability we have not 

considered the financial assets and not deducted them from the value of total assets in 

the denominator. It was mainly due to the fact that in Pakistani firms, the financial 

assets are a minor amount where available however, in most of the firms, the value of 

financial assets does not exist. Similarly we have included some of the control 

variables as included by Padachi (2006).  

We specify our model as; 

         

NOP it = β0 + β1 (WCM it) + β2 (GWCTR it) + β3 (CATAR it) + β4 (CLTAR it) + β5 

(FDR it) + β6 (LOS it) + β7 (SG it) + β8 (CR it) + ηi + λt +  it    ------- (4.1) 

 

Where, NOP is Net Operating Profitability which is used as a measure of firm’s 

performance. WCM is Working Capital Management which is a key variable of the 

study used as a vector of CCC, ACP, ITID, APP and NTC of the firm. Other 

explanatory variables typically assumed to affect firm performance are GWCTR is the 

Gross Working Capital Turnover Ratio, CATAR is the Current Assets to Total Assets 

Ratio and CLTAR is the Current Liabilities to Total Assets Ratio. FDR is Financial 

Debt Ratio and natural logarithm of sales LOS representing size. SG is Sales growth 

which represents the investment growth opportunities while CR is Current Ratio to 

measure liquidity of firm. ηi measures the specific characteristics of each firm called 
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unobservable heterogeneity ,whereas λt  is a parameter for time dummy variables 

which is equal for all firms in each year but changes over time and   is the error 

term. 

A classical test for the panel data is one of Random effect model versus fixed effect 

model (Yafee, 2003). For estimating the models, first we need to determine whether 

there exists a correlation between the independent variables. If the correlation exists 

then a fixed effect model will give consistent results otherwise random effect model 

will be an efficient estimators and it is estimated by generalized least square (Teruel 

and Solano, 2007). Fixed effects are computed by subtracting the “within” mean from 

each variable and estimating Panel Least Square using the transformed data. In fixed 

effect model, it assumes firm specific intercepts and capture effects of those variables 

which are specific to each firm and constant over time. In random effect model it is 

assumed that there is a single common intercept and it varies from firm to firm in a 

random manner. To determine which of these two models is appropriate, coefficients 

are estimated by both fixed and random effects. We have used Hausman (1978) test to 

determine whether fixed or random effect should be used. If the null hypothesis i.e. E 

(ηi / xit) = 0 is accepted, then random effect will be an efficient estimator otherwise in 

case of rejection of null hypothesis, fixed effect estimation will give better or efficient 

estimation of betas. Hausman test rejects the null hypothesis, therefore decision is 

taken to use fixed effect model.  We have used EVIEWS to estimate the above 

models.  

4.1.3: Impact of Working Capital Management on Performance of 

Manufacturing Firm on Sectoral Basis 

The sector-wise impact analysis of working capital management on firm performance 

is very important from individual sector’s point of view as it help to analyze the 

collection, inventory, payment and cash conversion policy of the firms in different 

sectors which may help in future policy formulation for these sector firms. There are 

few studies where this relationship is analyzed for different industries/sub sectors 

such as Jose et al., (1996), Shin and Soenen, (1998), Filbeck and Kruger, (2005) and 

Uyar, (2009). The above panel data methodology using fixed effect model is also 

applied to see the impact of working capital management on performance of different 
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manufacturing sub-sectors. The data is collected for nine sectors which are grouped 

on the basis of similar activities performed during period 1998 to 2007. The list of 

sectors can be seen in the following Table 4.2. 

 

Table 4.2 

Grouping of Sectors 

S. No. Sectors Firms 

1 Automobile and Engineering 25 

2 Chemical, Pharmaceutical and Fertilizer 25 

3 Sugar and Allied 26 

4 Textile Sector 58 

5 Oil, Gas and Power / Energy Sector 14 

6 Food, Vanaspati and PC Products 16 

7 Synthetic, Leather and Jute 13 

8 Cement and Ceramics 15 

9 Paper and Tobacco 12 

 Total Firms 204 

 

This sector-wise analysis use same set of variables and model specification which is 

used for the overall manufacturing sector.  For all nine sectors net operating 

profitability is used as dependant variable while working capital management is used 

as a vector of Average collection period, Inventory Turnover in days, Average 

Payment Period, Cash Conversion Cycle and Net Trade Cycle. Other explanatory 

variables are Financial Debt Ratio, Size, Gross Working Capital Turnover Ratio, 

Current Assets to Total Assets, Current Liabilities to Total Assets and Current Ratio.  

4.2: Sector-wise Total Factor Productivity Growth. 

The role of management is important in working capital management and in 

productivity growth. Specifically the role of management in total productivity growth 

is vital in terms of managerial efficiency and technological adoption as these two are 

the sources of productivity growth.  Therefore, with working capital management, the 

analysis of total factor productivity growth is also performed in the present study. 

From profit perspective, Profit maximization assumption is the major guiding 
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principle in production by a firm. It is further assumed that firms take those decisions 

and actions which increase profit. For a manufacturing firm profit can be increased 

either by increasing the total revenue or by decreasing the total expenses. The present 

study focuses on output oriented model of productivity growth where the emphasis is 

on increasing the profits by increasing the productivity of the firm resulting in greater 

out put. 

Total factor productivity growth is estimated using Data Envelopment Analysis 

approach because it allows construction of best frontier based on the data from 

different Decision Making Units (DMUs). Each DMU is compared to the best frontier 

and as a DMU gets closer to the frontier, it indicates that particular DMU is successful 

in ‘catching up’ which is because of better use of technology and equipment. In our 

analysis each sector is a Decision Making Unit (DMU).  

The methodology used for estimation of total factor productivity growth and its 

components starts with the explanation of theoretical foundation followed by the 

measurement and explanation of input and output variables. Finally the model 

specification is explained in detail. 

4.2.1: Theoretical Foundation/Justification 

One of the major areas of research in economics has been to identify factors of output 

growth. There is ample literature on the subject matter. These factors differ from 

country to country. If these factors can be identified, it would be helpful to accelerate 

growth by focusing on the major leading sources of growth. In this regard, ever since 

growth accounting was discovered by Abramovitz (1956) and Solow (1956), most 

studies concentrated on productivity growth sources at national level. Solow (1956) 

initiated a new debate by identifying that economic growth involves technical change. 

The same became known as total factor productivity growth (TFPG), in economic 

literature.  

TFP remains important because it not only measures economic growth and cross-

country growth differences, but also economic fluctuations and business cycle 

frequencies (Comin and Mark, 2006). Higher TFP indicates better level of 
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technology, higher per worker capital, and larger returns. It enhances an economy’s 

ability to produce more output from a given stock of inputs. Productivity growth plays 

a very important role in examining the economic growth sources and growth of factor 

efficiency and technological change. On one side, Improvement in productivity arises 

from technical progress alone only if a producer operates on its production frontier. 

On the other side when operating below the production frontier, the change in the TFP 

growth could be attributable not only to technical change (or shifts in the production 

frontier), but also to changes in technical efficiency, or the catching up effects 

(Nishimizu and Page, 1982; Bauer, 1990 and Perelman, 1995). Technical efficiency 

can be further decomposed into scale efficiency and non-scale efficiency, often 

termed as pure technical efficiency. 

In the pioneering study which decomposes productivity growth, Nishimizu and Page 

(1982) used the linear programming technique of Aigner and Chu (1968) and Timmer 

(1970, 1971), and applied it to the social sector panel data of Yugoslavia in order to 

construct parametric production frontiers. Nishimizu and Page measured the technical 

change as the movement of the best practice or frontier production function over time 

and recognized the rest of the productivity change as efficiency change or as ‘catch-

up’ component. Nishimizu and Page (1982) showed that technical change and 

technical efficiency change together obtain the overall measure of TFP change. In the 

other study, Färe et al (1994) analyzed how one could apply DEA-like linear 

programs to construct non-parametric production frontiers and then compute 

Malmquist indices of TFP growth. 

Productivity efficiency can be estimated by non parametric or parametric approach. In 

non parametric approach, Charnes et al (1979) suggested a mathematical 

programming approach called as Data Envelopment Analysis while most common 

parametric approach employed for estimation of productivity efficiency is the translog 

cost function approach proposed by Christensen et al (1973) and Brown et al (1979). 

Both parametric (Nishimizu & Page, 1982) and non-parametric (Fare et al, 1994) 

methods have been widely used in literature. In this study, productivity growth in 

Pakistani manufacturing sector and sub-sectors has been estimated using Malmquist 

DEA methods proposed by Fare et al. (1994). The productivity and efficiency change 

in the economic units / firms can be examined using two different performance 
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indices which include stochastic Tornqvist (1936) index and the non-stochastic 

Malmquist (1953) index. Under the first stochastic Tornqvist approach, the deviations 

from the frontier are recognized to purely random shocks and inefficiency. Under the 

non-stochastic approach all such deviations are recognized to inefficiency. In this 

study, the Malmquist index approach is used in analyzing productivity growth for 

manufacturing sector and sub-sectors of Pakistan. The Malmquist TFP index 

measures changes in total output relative to inputs. The idea was developed by the 

Swedish statistician Malmquist (1953). The Malmquist TFP index is one of the most 

frequently used methods to evaluate productivity growth. 

Färe, Grosskopf and Russell (1998) and Coelli and Rao (2001) observe that 

Malmquist DEA methods have been widely applied to a variety of industries 

including banks, hospitals, transport, agriculture, insurance and electricity generation. 

This growing popularity of Malmquist DEA methods owes to a number of attractive 

properties. Tornqvist or Fisher index approach of TFP measurement inherently 

assumes that all firms want to minimize the cost and maximize the revenue. On the 

other side and contrary to Fisher index approach, Malmquist Productivity Index (MPI) 

does not in itself require any assumption of optimal behavior on the part of the firm. 

Therefore, Malmquist Productivity Index is especially useful in applications where 

TFP growth is calculated for industries or sectors. The Malmquist index has 

additional benefit as price data are not required if panel data on inputs and outputs are 

available. Also, using Malmquist index, TFP growth could be decomposed into 

technical change and technical efficiency change components. There are also separate 

advantages associated with the use of DEA technique. DEA envelops observed input-

output data without requiring a priori specification of functional form of production 

or cost. Gong and Sickles (1992) argued that DEA is more appealing than parametric 

efficiency models as DEA eliminates the possibility of correlation between 

inefficiency and the inputs and hence is not prone to problems such as autocorrelation 

bias observed in parametric frontier models. 

4.2.2: Measurement and Explanation of Variables 

Data envelopment analysis approach can be applied to profit making and non profit 

organizations. In case of the firms which produce revenue, this process can be 
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performed by converting the financial performance measures into the firm’s technical 

efficiency equivalents. Following the methodology of Feroz et. al., (2003) and Wang 

(2006), who have converted the financial performance measures to the firm’s 

technical efficiency equivalent by disaggregating Return on Equity (ROE) using 

DuPont model. The DuPont model is a technique for analyzing a firm’s profitability 

using traditional performance management tools. For this purpose, DuPont model 

integrates income statement elements with balance sheet. Therefore, return on equity 

which measures the relation between net income and common equity can be divided 

into profit margin, total assets turnover and equity multiplier. This process of 

converting financial performance indicators to input and output variables is explained 

with the help of following equation. 

The general return on equity formula using DuPont ratio can be written as 

 

NetIncome Sales TotalAssets
ReturnonEquity X X

Sales Totalassets SHEquity
 ----------- (4.7) 

 

The right hand side of above equation for return on equity is a combination of net 

profit margin, assets turnover and equity multiplier respectively. Where,  

Pr arg
NetIncome

Net ofitM in
Sales

 ------------------------------------------(4.8) 

 

Sales
TotalAssetsTurnover

Totalassets
 -------------------------------------(4.9) 

 

TotalAssets
EquityMultiplier

SHEquity
 ------------------------------------------(4.10) 

This breakdown helps us to examine return on equity in terms of a measure of 

profitability (Net Profit Margin), assets required to generate sales (Total Assets 

Turnover) and financing of assets (Equity multiplier). The components of these above 
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ratios such as sales, net profit, total assets and equity are important aspects of 

technical efficiency for the revenue producing firms. Accordingly we can use sales, 

total assets and shareholder’s equity as our input variables and net profit as output 

variable which needs to be maximized.  

The limitation of Data Envelopment Analysis program is that it does not support 

negative values while net profit can be negative in case expenses exceed revenues, 

hence, using profit as output is not appropriate. However, this problem can be solved 

by analyzing net profit. We know that net profit is the difference between sales 

revenue and expenses (cost of goods sold and operating expenses). Therefore, sales 

revenue can be used as output variable while cost of goods sold and operating 

expenses as input variables. Finally, input variables are total assets, Shareholder’s 

equity, cost of goods sold and operating expenses while sales revenue of the firms as 

output variable. 

The above methodology helps us to logically convert performance ratios into 

efficiency. In this way long term resources total assets and equity and short term 

resources cost of goods sold and operating expenses are used to produce output in the 

form of sales revenue. 

(A): Sales Revenue - Output Variable 

For manufacturing and trading firms, Sales is the major source of revenue. Therefore, 

it is used as an output variable for different sectors. Sales return and allowances are 

deducted from gross sales to obtain net sales revenue. The information related to this 

variable is taken from the Income Statements of the respective manufacturing firms. 

(B): Cost of Goods Sold - Input Variables 

Cost of goods sold is the direct cost for the manufacturing and trading concerns. For 

manufacturing concerns, raw material cost, labor and factory overhead costs are 

included in the cost of goods sold while for trading concerns cost of goods purchased 

is included in this cost. The firms incur this cost to generate sales revenue. Cost of 

goods sold related information is also collected from the Income Statement. 
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(C): Operating Expenses - Input Variables 

Operating expenses is the second major cost which is required to generate sales 

revenue. It includes two components which are Selling & Marketing Expenses and 

General & Administrative Expenses. These costs also include the cost of labor in the 

form of salaries and wages paid to the workers. 

(D): Total Assets - Input Variables 

One of the long term cost incurred to generate sales revenue is the total assets of the 

firms including fixed assets. Land, building, machinery, plant and equipment are the 

major components of fixed assets. All these assets are used for generating revenue for 

the firms.  

(E): Shareholder’s Equity - Input Variables 

It is the difference between total assets and total liabilities which is also called as net 

worth or share capital. The two main sources of Shareholders' equity are, first one is 

the original amount invested in the firm by its owners and also the additional amount 

invested in the firm. The other source is the retained earning which is accumulated 

over period through profitable operations. 

4.2.3: Model Specifications 

The DEA methodology which is also a performance measurement technique was 

initiated by Charnes et al. (1978) who built on the frontier concept started by Farell 

(1957).  Later this methodology was extended by Banker et al. (1984). Examples of 

DEA applications are: banks, manufacturing sector, services, police stations, 

hospitals, tax offices, prisons, defense bases (army, navy, air force), schools and 

university departments (Kong & Tongzon, 2006). This DEA approach can be applied 

to non-profit organizations as well. Lot of theoretical and empirical work has been 

done using this approach and many studies have been published by applying DEA in 

real-world situations. This technique is basically used for input, output relationship 
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and it only gives us relative efficiencies. DEA compares each producer with only the 

"best" producers.  

We have used output oriented methodology for productivity growth. An output 

oriented model implies that the efficiency is estimated by the output of the firm 

relative to the best practice level of output for a given level of inputs (Qayyum and 

Ahmed, 2007). The efficiency score in the presence of multiple input and output 

factors is defined as: 

Maximize  

  
WiYi

EfficiencyScore
WiXi





 for firm ------------------------------ (4.2) 

Subject to  

1

n

i

WiYi

WjXj






≤ 1 for j = 1 to n (thus one such constraint for each firm) --- (4.3) 

Where; 

Wi is the weight given to output and input of firm i, Yi is the amount of output 

produced by firm i and Xi is the amount of input utilized by firm i.  

Furthermore, sector wise total factor productivity is measured using Malmquist TFP 

Index in Data Envelopment Analysis. 

4.2.3.1: Malmquist TFP Index 

We have used the DEA- Malmquist Index to calculate the total factor productivity 

growth in 24 manufacturing sectors according to Karachi stock exchange 

classification of sectors. The Malmquist TFP Index measures changes in total output 

relative to input and also includes the sources of productivity growth for these sectors. 

This idea was developed by a Swedish statistician Malmquist (1953), who introduced 
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the input distance function in context of consumption analysis (Caves et al., 1982). 

Further extension based on the input distance function was to define a productivity 

index. The two indexes were developed both with the name of Malmquist although he 

proposed none of them. One index Generalized Malmquist Index is defined as ratio of 

output quantity index to input quantity index. Caves et al (1982) mentioned and 

dismissed this Generalized Malmquist Index which was later introduced by Bjurek 

(1996). The other index used only output distance function or only input distance 

function. If it is considered as output oriented form, the productivity index is defined 

as ratio of a pair of output distance function and if considered as input oriented, the 

productivity index is defined as ratio of pair of input distance function. Caves et al 

(1982) introduced this version of Malmquist productivity index. We are using this 

version in our research because of its popularity over Bjurek version. Fare et al. 

(1994) suggests that if suitable panel data are available, the required distance 

measures of Malmquist Total Factor Productivity Index can be calculated using DEA. 

The output based MTFPI is defined as a geometric mean of efficiency change and 

technical change (Fare et al., 1994). This Malmquist productivity index can be 

decomposed into efficiency change, Technical change and total factor productivity 

growth. A simple framework of Malmquist productivity index can be seen in 

Mahadevan (2004).  

Following Fare et al. (1994), the output oriented Malmquist TFP index between two 

period’s s and period t is given by 
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In the above equation  ttss xyxym  , ,0  represent the total factor productivity growth 

from period s to period t and 0 ( , )s

t td y x  shows the distance from the period t 

observation to the period s technology, y represent output and x represent input. A 

value of  ttss xyxym  , ,0  greater than one indicate positive growth in TFP from period 

s to period t and value less than one shows a decline in TFP. This productivity index 

can also be written in the following way. 
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xy  measures the technical change which is geometric mean 

of the shift in technology between two periods evaluated at xt and xs.  

 

We can decompose the total factor productivity growth in following way as well. 

 

MTFPI = Technical Efficiency Change     X        Technical change -------- (4.6) 

               (Catching up effect)                      (Frontier Effect) 

 

Malmquist Total Factor Productivity Index (MTFPI) is the product of technical 

efficiency change (catching up effect) at current period t and previous period s 

(average geometrically) and a technical change (frontier effect) as measured by shift 

in a frontier over the same period. The catching up effect measures that a firm is how 

much close to the frontier by capturing extent of diffusion of technology or 

knowledge of technology use. While frontier effect measures the movement of 

frontier between two periods with regards to rate of technology adoption. The 

Malmquist TFP Index does not assume all the firms or sectors are efficient so 

therefore any firm or sector can be performing less than the efficient frontier. 

We are using the output oriented analysis because most of the firms and sectors have 

their objective to maximize output in the form of revenue or profit. The Constant 

Return to Scale (CRS) and Variable Return to Scale (VRS) option have no influence 

on the Malmquist DEA because these both are used for calculating various distances 

required to construct the Malmquist indices (Coelli, 1996). We have used DEAP 

software developed by Coelli (1996) to compute these indices. 
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4.3: Sample and Data 

The current study has focused on manufacturing sector of Pakistan since very few 

researches have addressed the working capital management and productivity growth 

in manufacturing sector of Pakistan. The manufacturing sector is selected because of 

its contribution in GDP, tax and employment growth.
5
. Furthermore, the annual 

reports of the manufacturing firms listed on Karachi stock exchange are collected 

using different sources such as Islamabad and Lahore stock exchanges, websites of 

business recorder and firms. Moreover, an examination of the Pakistani 

manufacturing firms with respect to impact of working capital management on firm 

performance and productivity growth can provide a new and different perspective. 

The study also intends to expose some of the important variables with reference to 

working capital management to enhance the understanding about working capital 

management and its impact on the performance of firms. Following subsection 

discusses the sample selection criteria in detail. 

4.3.1: Sample Period 

 The present study is based on the data for the period 1998 to 2007 (both years 

inclusive). The selection of the year 1998 as the initial year is based on the fact that no 

data was found either in the hard or soft form before that year for specific variables 

used in this study. Similarly, the last year 2007 was the latest year for which the 

annual reports and financial statements were available at the time of data collection. 

Thus, the selection of the sample period is mainly guided by the availability of the 

data from different sources discussed above. The present study in comparison to 

previous studies on this topic and data period is more comprehensive. In previous 

studies with reference to Pakistan like Shah and Sana (2006) used data for five years 

(2001 to 2005), Raheman and Nasr (2007) used data for 6 years (1999 to 2004), Afza 

and Nazir (2007) used data for 7 years from (1998 to 2005) and Afza and Nazir 

(2008) used data for 8 years from (1998 to 2006). The current study also performs a 

detail analysis at industry level where, the working capital management measures are 

                                                 
5
 The detailed discussion on the reasons for selecting manufacturing sector are discussed in the 

Introduction chapter. 
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calculated on annual basis to see the changes over a period of ten years. Furthermore, 

using yearly results, overall average results are also calculated and discussed. 

4.3.2: Data for Sample Firms 

As discussed in the above section, the present study covers a period of 10 years from 

1998 to 2007 for manufacturing firms listed at Karachi Stock Exchange (KSE). All 

firms listed on Karachi Stock Exchange are classified into 35 sectors as per KSE 

classification of sectors based on their activities. This research covers 24 

manufacturing and trading sectors of Karachi Stock Exchange including major sectors 

like Textile, Cement, Sugar, Fertilizers, Power Generation, Automobile, Oil & Gas, 

Glass and Ceramics, Paper & Board, Food & Personal care products, Chemicals & 

Pharmaceuticals, Engineering etc. Furthermore, firms in financial sector, banking and 

finance, insurance, leasing, modarabas, business services, renting and other services 

are excluded from the sample as they have specific and different nature of revenues 

and expenses and different working capital requirements. Shin and Soenen (1998), 

Deloof (2003), Lazaridis and Tryfonidis (2006) and Padachi (2006) among others 

have also excluded the above mentioned financial sectors firms from their respective 

sample. There are 765 firms listed on the Karachi stock exchange which include 448 

manufacturing and trading firms.  

Secondary data is used for analyzing the effects of working capital management on 

firm performance and to estimate total factor productivity growth. The data are 

collected for those firms which were listed in KSE before 1998 and remained listed 

during 1998 to 2007, and also performed operations during this time period. 

Furthermore, those firms are included whose accounting data is available for all the 

ten years of study period. 

Considering the limitations of Data Envelopment Analysis Program (DEAP), only 

those firms are included in the analysis having their equity in positive and their annual 

reports are available for all the ten years from 1998 to 2007. Therefore, finally 204 

firms listed on Karachi Stock Exchange (see Appendix-I) are included in the sector-

wise analysis.  
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The data of 204 selected firms is extracted from their annual reports. Most of The 

annual reports for ten years are collected from Lahore Stock Exchange, Islamabad 

Stock Exchanges in the form of hard copies. Some of the annual reports are collected 

from the websites of Business Recorder, Pak search Database Company and firms.  

The final dataset is a balanced panel dataset containing 2,040 firm-years observations. 

The sample is large compared to previous studies on working capital management for 

Pakistan such as Shah and Sana (2006) and Raheman and Nasr (2007).  

4.4: Conclusion 

The role of working capital management and productivity growth is very important in 

the performance of manufacturing sector firm. Accordingly this chapter explains the 

research methodology in details for working capital management and estimation of 

total factor productivity growth. The effective working capital management leads to 

better utilization of resources which results in greater output and better performance. 

Similarly total factor productivity growth also results in better utilization of input in 

generating more output resulting in better performance. The TFP growth is the result 

of managerial efficiency as well as technological adoption hence; these two are the 

sources / components of TFP growth. Using the methodology discussed in this 

chapter, results are presented in the following four chapters. 
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Working capital management has become a very important part of a firm’s financial 

management because its management not only affects the survival of firm but the 

performance of firm is also dependant on how effectively and efficiently working 

capital is utilized in the firm’s operations. Therefore, it is vitally important to see that 

how working capital management policies affect the corporate performance. In this 

regard, this chapter analyzes working capital management and profitability for 24 

manufacturing sub sectors during period 1998 to 2007. Working capital management 

measures include Cash Conversion Cycle, Net Trade Cycle, Average Collection 

Period, Inventory Turnover in Days and Average Payment Period while Net operating 

profitability is used as performance measure. Sector-wise yearly performance and 

ranking of sectors based on the above measures of working capital management and 

profitability is part of the discussion. Based on the yearly performance, average 

Sector-wise cash conversion, collection, inventory conversion, payment and 

Profitability efficiencies and their ranking is also analyzed for the manufacturing 

firms in Pakistan. The detailed analysis of individual measures of Working capital 

management performance for all sectors during 1998 to 2007
6
 is presented in the 

following to make the intra-sector efficiency comparison. 

5.1: Cash Conversion Cycle Efficiency  

The yearly Cash Conversion Cycle for all manufacturing sectors during the years 

1998 to 2007 are presented in Table 5.1. 

Average Cash Conversion Cycle in days for the overall manufacturing sector shows 

that it is the highest in year 1999 at 90 days and is the lowest at 74 days in 2000. 

However, there is a gradual increase after year 2000 in Cash Conversion Cycle and it 

reached to average 85 days in year 2004 and 2005 and declined to 77 days during 

2006. The Cash Conversion Cycle for individual sectors during period 1998 to 2007 

shows that the sectors which are top in ranking based on the average results of last ten 

years has  

                                                 
6
To the best of knowledge, there are no previous studies to compare the average sector-wise results for 

different working capital measures and profitability  
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Table 5.1 

Sector-wise Cash Conversion Cycle (1998 to 2007) 

S. No Sector 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 Avg. 

1 Automobile Assembler 52 82 73 60 59 52 59 58 65 58 62 

2 Automobile Parts and Accessories 122 116 122 125 115 130 123 133 121 115 122 

3 Cable and Electric Goods 181 241 221 173 168 169 141 119 116 137 167 

4 Cement 25 14 13 15 11 11 10 1 2 17 12 

5 Chemical 91 67 83 55 54 50 55 48 40 45 59 

6 Engineering 105 149 150 161 127 166 185 139 127 132 144 

7 Fertilizer 7 8 3 13 15 28 16 13 22 38 16 

8 Food and Personal care Product 74 88 76 67 63 69 67 58 60 63 69 

9 Glass and Ceramics 167 133 120 126 119 141 151 136 117 100 131 

10 Jute 56 72 56 32 120 100 148 137 148 111 98 

11 Leather and Tanneries 142 148 119 143 152 146 147 136 117 149 140 

12 Oil and Gas Exploration &Refinery 36 -15 -26 -14 16 15 7 -10 -5 -12 -1 

13 Oil and Gas Marketing 10 26 17 14 23 10 12 14 10 8 14 

14 Paper and Board 94 95 89 85 103 95 104 101 111 127 101 

15 Pharmaceutical 121 201 150 126 130 113 109 132 126 131 134 

16 Synthetic and Rayon 63 84 65 62 87 70 71 101 92 108 80 

17 Textile Composite 90 96 91 93 79 90 109 146 116 114 102 

18 Textile Spinning 50 76 60 51 55 62 77 134 110 97 77 

19 Textile Weaving  108 70 63 58 46 57 55 95 64 61 68 

20 Tobacco 42 46 40 49 42 44 37 45 48 48 44 

21 Vanaspati and Allied 16 50 61 62 40 70 53 67 70 82 57 

22 Power Generation & Distribution 68 177 50 106 92 73 85 83 44 68 84 

23 Sugar and Allied 52 47 20 79 66 62 53 56 56 69 56 

24 Miscellaneous 40 84 67 115 97 99 160 91 75 101 93 

  Overall Manufacturing Sector (Avg) 76 90 74 77 78 80 85 85 77 82 80 

               Note: Calculations are based on formula presented in Table 4.1, data extracted from Annual Reports of the firms
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consistently performed better and remained top for the whole window period. The Oil 

and Gas Exploration and Refinery sector is the only exceptions where the average 

Cash Conversion Cycle is in negative. This trend of negative Cash Conversion Cycle 

was present throughout this ten years’ time period except for years 2002 to 2004, 

where it is positive but still very minimum relative to other sectors. The Oil and Gas 

Marketing sector is also among the efficient sectors in terms of CCC. The reason for 

their top performance is perhaps due to their nature of business as these sectors are 

among the non-manufacturing sector where the operating cycle is short. Cement and 

Fertilizer sectors are the best performers among the manufacturing sectors with 

shorter average Cash Conversion Cycle of 12 and 14 days respectively. These two 

sectors are also among the best performer sectors throughout study period.  

In general, if we compare the Cash Conversion Cycle for different sectors for year 

1998 being the first year of analysis and year 2007, the last year of analysis. 

Automobile Parts and Accessories, Cable and Electric Goods, Cement, Chemical, 

Food and Personal care Product, Glass and Ceramics, Oil and Gas Exploration 

&Refinery, Oil and Gas Marketing, and Textile Weaving improved their cash 

conversion efficiency during study period.  Other sectors lost their efficiency in terms 

of reducing Cash Conversion Cycle during this time period. Power Generation & 

Distribution, Automobile assembler and Tobacco sectors relatively remained stable in 

terms of Cash Conversion Cycle. Furthermore, many sectors including Cement, 

Fertilizer, cable and electric goods, Leather and Tanneries, Paper and Board, and 

Synthetic and Rayon in which the cash conversion efficiency was affected in the last 

year of analysis i.e. 2007. This performance in the last year might be attributed to 

political and judiciary crisis as well as the law and order situation in the country.  

Net Trade Cycle, another measure of overall working capital management efficiency 

and an alternate measure of CCC also presents the similar trend for all the sectors 

included in the analysis. Shin and Soenen (1998) and many others have used this 

measure of analysis in their respective studies. The results of average Net Trade Cycle 

during 1998 to 2007 are presented in Table 5.2. 
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Table 5.2 

Sector-wise Net Trading Cycle (1998 to 2007) 

S. No Sector 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 Avg. 

1 Automobile Assembler 48 75 68 55 53 45 53 53 59 53 56 

2 Automobile Parts and Accessories 105 99 103 109 101 110 104 114 105 102 105 

3 Cable and Electric Goods 161 217 202 157 150 152 127 113 113 131 152 

4 Cement 25 14 12 15 11 12 10 4 5 16 12 

5 Chemical 88 64 72 51 50 45 49 43 37 43 54 

6 Engineering 94 131 137 148 109 145 159 124 112 117 127 

7 Fertilizer 8 11 9 16 18 27 17 12 19 33 17 

8 Food and Personal care Product 60 68 59 52 47 51 49 42 43 45 52 

9 Glass and Ceramics 145 113 102 108 106 121 128 118 102 88 113 

10 Jute 48 64 52 75 108 82 128 121 128 97 90 

11 Leather and Tanneries 125 133 111 132 134 129 130 120 99 119 123 

12 Oil and Gas Exploration &Refinery 53 -8 -22 -10 17 17 9 -3 -2 -9 4 

13 Oil and Gas Marketing 22 33 20 16 24 11 13 15 11 9 18 

14 Paper and Board 86 84 80 77 89 80 88 88 98 115 88 

15 Pharmaceutical 97 147 112 96 95 80 76 89 89 93 97 

16 Synthetic and Rayon 57 73 56 54 77 65 66 95 86 102 73 

17 Textile Composite 85 90 82 86 71 83 101 130 104 104 94 

18 Textile Spinning 49 72 55 48 53 59 73 124 102 92 73 

19 Textile Weaving  103 66 58 54 43 54 53 92 60 58 64 

20 Tobacco 39 42 35 44 37 37 31 38 39 38 38 

21 Vanaspati and Allied 16 47 54 57 38 66 50 63 65 77 53 

22 Power Generation & Distribution 64 172 55 103 82 59 70 67 43 69 78 

23 Sugar and Allied 47 42 19 72 60 58 48 50 50 64 51 

24 Miscellaneous 41 79 67 107 89 89 145 86 71 91 86 

  Overall Manufacturing Sector (Avg) 69 80 67 72 69 70 74 75 68 73 72 

            Note: Calculations are based on formula presented in Table 4.1, data extracted from Annual Reports of the firms
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Average Net Trading Cycle for the overall manufacturing sector is 72 days during 

period 1998 to 2007. The Oil and Gas Exploration and Refinery sector is also on the 

top according to this measure of working capital management similar to Cash 

Conversion Cycle measure. Other leading sectors include Cement, Fertilizer and Oil 

& Gas Marketing. Average Net Trade Cycle is longer for Cable & Electric Goods, 

Engineering, Leather & Tanneries and Automobile parts & accessories. 

The longest Net Trading Cycle during the study period is for cable and electric goods 

during year 1999 where the length of average NTC is 217 days. Twelve sectors which 

are about 50% of the sectors have improved their Net Trade Cycle during the study 

period. 

The analysis of different components of Cash Conversion Cycle is also needed to see 

that which of the component has a major impact on the overall Cash Conversion 

Cycle and also to analyze the collection, payment and inventory policy for different 

sectors. Sector-wise Average Collection Period, Inventory Turnover in Days and 

Average Payment Period is presented in the following pages. 

5.2: Collection Efficiency 

Sector-wise Average Collection Period during period 1998 to 2007 is presented in the 

following Table 5.3, which examines the collection efficiency of different sectors. 

ACP is the first major component of Cash Conversion Cycle which indicates the 

collection efficiency of different sectors of Karachi Stock Exchange. Average 

Collection Period for the overall manufacturing sector fluctuated between 30 to 44 

days during the study period. ACP is the highest in year 1999 and minimum in year 

2006. It is showing a mix less volatile downward trend for the manufacturing sector 

during 1998 to 2007. 
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Table 5.3 

Sector-wise Average Collection Period (1998 to 2007) 

S. No Sector 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 Avg. 

1 Automobile Assembler 4 15 15 7 8 8 4 4 4 6 8 

2 Automobile Parts and Accessories 29 32 34 43 38 36 35 31 28 29 34 

3 Cable and Electric Goods 74 142 141 96 88 82 65 82 93 100 96 

4 Cement 18 12 9 12 13 13 11 10 9 13 12 

5 Chemical 36 22 29 27 28 21 20 22 22 34 26 

6 Engineering 40 60 70 76 51 47 41 36 38 38 50 

7 Fertilizer 10 16 17 21 23 25 19 9 11 20 17 

8 Food and Personal care Product 7 10 10 9 8 9 5 7 6 8 8 

9 Glass and Ceramics 65 55 54 55 60 62 59 58 54 47 57 

10 Jute 14 22 22 24 22 20 29 40 37 25 26 

11 Leather and Tanneries 50 77 83 93 70 66 70 63 44 37 65 

12 Oil and Gas Exploration &Refinery 104 69 43 46 53 41 34 40 29 34 49 

13 Oil and Gas Marketing 91 65 39 34 34 24 25 27 26 28 39 

14 Paper and Board 48 42 45 46 40 34 35 37 36 43 41 

15 Pharmaceutical 32 35 41 29 27 23 21 22 27 28 28 

16 Synthetic and Rayon 12 13 17 13 20 21 21 24 23 30 19 

17 Textile Composite 56 48 49 50 30 37 44 46 41 42 44 

18 Textile Spinning 32 35 32 28 26 24 24 32 31 40 31 

19 Textile Weaving  78 41 30 25 15 28 31 43 25 25 34 

20 Tobacco 1 2 2 2 2 2 0 6 1 1 2 

21 Vanaspati and Allied 13 10 12 15 26 33 20 23 25 29 21 

22 Power Generation & Distribution 61 167 63 95 71 41 53 43 41 69 70 

23 Sugar and Allied 10 13 11 6 13 9 11 11 8 9 10 

24 Miscellaneous 44 60 65 85 66 60 70 59 53 53 62 

  Overall Manufacturing Sector (Avg) 39 44 39 39 35 32 31 32 30 33 35 

                       Note: Calculations are based on formula presented in Table 4.1, data extracted from Annual Reports of the firms
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As can be seen from the above Table that Tobacco, Automobile Assembler, Food & 

Personal Care Products and Sugar sectors are among the leading sectors in terms of 

collecting their receivables. The Cable and Electric goods, Power Generation and 

Distribution, Leather and Tanneries, Cable and Electric goods, Glass and Ceramics 

and Engineering sectors are taking more time to collect their receivables. Twelve 

sectors have improved their Average Collection Period while the collection period for 

ten sectors increased during this time period while, two sectors remain stable. The 

analysis of ACP for different sectors during 1998 to 2007 also reveals that there are 

no major fluctuations and in general, it shows a stable pattern of sectoral performance 

in terms of collection efficiency. The sectors which are leading on the basis of 

average results are also among the leading sectors throughout the years under 

analysis.  

5.3: Inventory Conversion Efficiency 

The second major component of the Cash Conversion Cycle is the Inventory Turnover 

in Days which indicates the average length of time period taken by firms to convert 

the inventory into sales. Table 5.4 shows sector-wise Inventory Turnover in Days 

during period 1998 to 2007. 

Inventory Turnover in Days for the manufacturing sector shows that on average it 

takes 72 days for inventory to be converted into sales. The ITID for the individual 

years during 1998 to 2007 shows an upward moving trend where average ITID is 

lowest with 65 days during 2001 while the same is highest during year 2004 and 

2005. Sector-wise results shows that the Leather & Tanneries sector which is the least 

efficient sector in terms of inventory conversion remained least efficient throughout 

period 1998 to 2007 because it is taking on average maximum time period for 

conversion of inventory into sales. Other laggard sectors in terms of ITID are 

Pharmaceutical, Synthetic and Rayon, Engineering and Cable & Electric Goods. 

Efficient sectors on the basis of average ITID include Oil and Gas Marketing sector 

with average of 21 days followed by Fertilizer, Cement and Oil & Gas Exploration 

and Refinery with average ITID of 23, 25 and 29 days respectively. 
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Table 5.4 

Sector-wise Inventory Turnover in Days (1998 to 2007) 

S. No Sector 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 Avg. 

1 Automobile Assembler 72 84 73 69 68 58 66 65 71 60 68 

2 Automobile Parts and Accessories 105 94 97 92 87 102 96 109 117 103 100 

3 Cable and Electric Goods 142 129 106 108 110 120 112 84 79 81 107 

4 Cement 29 19 25 24 27 24 26 18 26 28 25 

5 Chemical 101 84 108 82 60 58 77 60 61 52 74 

6 Engineering 103 118 102 106 120 129 161 115 107 118 118 

7 Fertilizer 14 23 18 31 29 18 11 29 21 39 23 

8 Food and Personal care Product 76 86 75 67 63 69 73 64 66 70 71 

9 Glass and Ceramics 133 104 100 103 90 102 114 100 96 90 103 

10 Jute 62 75 55 10 114 103 136 114 124 95 89 

11 Leather and Tanneries 148 140 104 127 148 142 131 127 124 154 134 

12 Oil and Gas Exploration &Refinery 28 31 30 28 32 23 31 29 26 29 29 

13 Oil and Gas Marketing 19 26 22 16 20 14 23 25 26 23 21 

14 Paper and Board 55 61 55 45 71 69 76 71 87 97 69 

15 Pharmaceutical 113 191 127 113 118 107 106 127 115 122 124 

16 Synthetic and Rayon 103 114 163 106 118 96 105 147 120 127 120 

17 Textile Composite 50 67 59 64 69 75 87 128 100 92 79 

18 Textile Spinning 34 61 50 44 59 62 68 124 92 72 67 

19 Textile Weaving  38 38 40 40 43 48 50 71 53 58 48 

20 Tobacco 51 53 51 57 51 55 46 46 54 54 52 

21 Vanaspati and Allied 43 47 55 52 31 43 40 61 55 80 51 

22 Power Generation & Distribution 19 23 11 25 35 39 60 41 27 23 30 

23 Sugar and Allied 63 52 28 91 80 87 67 77 73 93 71 

24 Miscellaneous 49 55 41 51 47 58 107 45 32 59 54 

  Overall Manufacturing Sector (Avg) 69 74 66 65 70 71 78 78 73 76 72 

           Note: Calculations are based on formula presented in Table 4.1, data extracted from Annual Reports of the firms   
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The average inventory conversion period increased for seventeen sectors during study 

period which has increased inventory conversion period for the manufacturing sector 

and also showing an upward trend. 

5.4: Payment Efficiency 

Average Payment Period being the third component of Cash Conversion Cycle, 

indicates that on average, manufacturing firms belonging to different sectors takes 

how many days to make payments for payables. Table 5.5 presents Average Payment 

Period for 24 manufacturing sectors. 

The Average Payment Period for the overall manufacturing sector is twenty seven 

days during period 1998 to 2007. It varies between average 32 days to 23 days 

showing relatively stable payment policy for the manufacturing sector during study 

period. 

The sector-wise Average Payment Period reveals that Oil & Gas Exploration and 

Refinery, Leather and Tanneries and Synthetic and Rayon sectors are taking longer 

time period to make payments for their bills, with an average of 79 days, 60 days and 

59 days respectively. As a financial manager, one should try to accelerate cash 

collections and slowdown the cash disbursements. This slowing down procedure must 

not be at the cost of goodwill of the firm. Therefore efficiency in terms of payment 

policy is related with the delay in paying payables. A sector is considered to be an 

efficient sector if it slowdowns its payments. This also makes economic sense because 

it will help the firms to utilize the funds for a longer period of time which increases 

profitability. The sectors where quick payments are made on average basis include 

Paper and Board, Food and Personal care products, Tobacco and Automobile Parts 

with average 9 days, 10 days, 10 days and 11 days respectively. The payment period 

increased for eleven sectors which improves the efficiency of these sectors in terms of 

payment. 
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Table 5.5 

Sector-wise Average Payment Period (1998 to 2007) 

S. No Sector 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 Avg. 

1 Automobile Assembler 24 18 15 15 16 14 11 11 10 9 14 

2 Automobile Parts and Accessories 11 10 9 10 10 9 7 7 24 18 11 

3 Cable and Electric Goods 35 30 26 32 30 32 37 47 55 43 37 

4 Cement 22 17 22 21 29 26 27 27 32 24 25 

5 Chemical 45 39 54 55 34 29 42 34 44 41 42 

6 Engineering 38 30 22 21 44 10 17 11 18 23 23 

7 Fertilizer 17 32 32 38 37 15 15 25 10 21 24 

8 Food and Personal care Product 10 9 8 9 7 8 10 13 13 15 10 

9 Glass and Ceramics 32 26 33 32 31 24 21 21 33 38 29 

10 Jute 20 25 20 2 16 23 17 18 13 9 16 

11 Leather and Tanneries 56 68 68 78 66 62 53 54 51 43 60 

12 Oil and Gas Exploration &Refinery 96 115 99 88 70 49 58 78 60 76 79 

13 Oil and Gas Marketing 99 64 43 35 32 28 37 38 42 44 46 

14 Paper and Board 8 8 11 6 7 8 8 7 11 13 9 

15 Pharmaceutical 24 26 18 16 15 16 18 17 16 18 18 

16 Synthetic and Rayon 52 42 115 57 51 47 55 71 50 49 59 

17 Textile Composite 16 19 18 21 20 21 22 28 25 19 21 

18 Textile Spinning 15 20 22 21 30 24 16 22 13 14 20 

19 Textile Weaving  8 9 7 8 12 18 26 19 14 22 14 

20 Tobacco 9 9 13 10 10 13 10 7 7 7 10 

21 Vanaspati and Allied 40 6 6 4 16 6 7 16 11 27 14 

22 Power Generation & Distribution 13 13 25 14 13 7 29 2 25 23 16 

23 Sugar and Allied 21 18 19 18 26 34 25 32 25 33 25 

24 Miscellaneous 52 31 39 22 15 20 17 13 10 11 23 

  Overall Manufacturing Sector (Avg) 32 29 31 26 27 23 24 26 26 27 27 

             Note: Calculations are based on formula presented in Table 4.1, data extracted from Annual Reports of the firms 
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5.5: Performance in Terms of Profitability 

Net Operating Profitability is used as a measure of performance for the manufacturing 

firms and sectors with higher percentage of NOP are considered as better performers 

and with low percentage of NOP as low performers. Sector wise Net Operating 

Profitability during 1998 to 2007 is presented in Table 5.6. In general, the 

manufacturing sector has an average Net Operating Profitability of 15.7% and this 

average profitability for the manufacturing sector increased over the study period 

except the years 2001, 2004 and 2007. The sharp decline was in year 2007 where, 

average profitability declined by 1.5% for the overall manufacturing sector. In year 

1998, first year of analysis, the average profitability is 13% which is the lowest while 

in year 2006; the average profitability is the highest at 17.3%. During period 1998 to 

2006, there is a gradual increase in the average profitability of the manufacturing 

sector.  

On average, Food & Personal care product, Tobacco and Fertilizer sectors are on the 

top in terms of profit efficiency. These sectors are also the best performers throughout 

study period. Fertilizer sector is the best performer during first two years of analysis 

followed by Food and Personal Care Product. During 2000 to 2003, Food sector is the 

best performer while Tobacco sector is highest in ranking during the last four years of 

analysis with Food sector as second best performer. It should also be noted that these 

three sectors are also among the efficient sectors in terms of working capital 

management. Both Oil and Gas sectors are the most efficient sectors with reference to 

working capital management and showed better performance and consistency in terms 

of profit during study period. Sector-wise comparative efficiency in terms of Net 

Operating Profitability also reveals that few sectors with relatively higher Cash 

Conversion Cycle also performed better in terms of profitability. These sectors 

include Pharmaceutical, Automobile parts, Power Generation and Distribution, Cable 

and electric goods, Jute and Leather and Tanneries. Perhaps it might be possible that 

higher Cash Conversion Cycle has led to higher sales, which may have resulted in 

increased profitability. 
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Table 5.6 

Sector-wise Net Operating Profitability (1998 to 2007) 

S. No Sector 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 Avg. 

1 Automobile Assembler 0.131 0.139 0.121 0.165 0.186 0.236 0.203 0.165 0.231 0.219 0.179 

2 Automobile Parts & Access. 0.146 0.2 0.206 0.178 0.162 0.207 0.245 0.188 0.145 0.121 0.18 

3 Cable and Electric Goods 0.097 0.113 0.133 0.123 0.144 0.137 0.134 0.138 0.14 0.136 0.13 

4 Cement 0.033 0.072 0.128 0.074 0.098 0.067 0.153 0.145 0.155 0.071 0.1 

5 Chemical 0.037 0.059 0.11 0.09 0.119 0.151 0.199 0.216 0.198 0.199 0.138 

6 Engineering 0.091 0.035 0.069 0.079 0.111 0.12 0.122 0.153 0.158 0.153 0.109 

7 Fertilizer 0.34 0.287 0.254 0.271 0.219 0.211 0.193 0.215 0.206 0.146 0.234 

8 Food & Personal care Prod. 0.251 0.286 0.346 0.337 0.386 0.35 0.305 0.283 0.304 0.292 0.314 

9 Glass and Ceramics 0.097 0.162 0.196 0.182 0.136 0.161 0.156 0.18 0.174 0.138 0.158 

10 Jute 0.152 0.129 0.099 0.052 0.077 0.249 0.223 0.232 0.229 0.226 0.167 

11 Leather and Tanneries 0.057 0.104 0.109 0.117 0.109 0.095 0.102 0.117 0.159 0.236 0.12 

12 Oil and Gas Expl.& Refinery 0.103 0.144 0.116 0.129 0.16 0.198 0.174 0.251 0.166 0.16 0.16 

13 Oil and Gas Marketing 0.125 0.161 0.162 0.146 0.155 0.172 0.155 0.165 0.154 0.105 0.15 

14 Paper and Board 0.135 0.167 0.171 0.177 0.191 0.213 0.205 0.144 0.158 0.104 0.167 

15 Pharmaceutical 0.112 0.177 0.224 0.183 0.153 0.243 0.286 0.283 0.256 0.228 0.214 

16 Synthetic and Rayon 0.136 0.142 0.111 0.164 0.15 0.133 0.111 0.073 0.092 0.076 0.119 

17 Textile Composite 0.132 0.114 0.169 0.129 0.14 0.111 0.093 0.084 0.091 0.103 0.117 

18 Textile Spinning 0.108 0.029 0.243 0.175 0.127 0.103 0.096 0.086 0.115 0.093 0.118 

19 Textile Weaving  0.189 0.156 0.144 0.096 0.11 0.079 0.055 0.051 0.134 0.099 0.111 

20 Tobacco 0.104 0.153 0.183 0.186 0.251 0.261 0.325 0.428 0.43 0.46 0.278 

21 Vanaspati and Allied 0.056 0.058 0.149 0.055 0.125 0.068 0.022 0.009 0.04 0.016 0.06 

22 Power Gen.  & Distribution 0.253 0.182 -0.003 0.234 0.188 0.181 0.178 0.183 0.135 0.126 0.166 

23 Sugar and Allied 0.107 0.158 0.171 0.094 0.11 0.08 0.105 0.114 0.101 0.102 0.114 

24 Miscellaneous 0.13 0.173 0.201 0.192 0.229 0.222 0.087 0.128 0.187 0.185 0.173 

  Overall Manufacturing Sector (Avg) 0.13 0.142 0.159 0.151 0.16 0.169 0.164 0.168 0.173 0.158 0.157 

           Note: Calculations are based on formula presented in Table 4.1, data extracted from Annual Reports of the firms 
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5.6: Sector-wise Working Capital Management and Profitability 

(Overall / Average) 

The average performance of working capital measures and profitability for 24 

manufacturing sectors is presented in table 5.7. As can be seen from the table, 

manufacturing sector in general has an average Cash Conversion Cycle of 80 days 

while the average Net Trade Cycle is 72 days during period 1998 to 2007.  

The components of Cash Conversion Cycle consisting of the average collection 

period, inventory turnover in days and average payment period for the manufacturing 

sector reflects that the average time for the manufacturing sector during which 

receivables remain outstanding is 35 days while on average it takes 27 days to pay 

their bills in the form of payables. The inventory for the manufacturing sector 

relatively takes more time to be converted into sales which is on average 72 days. The 

average Net Operating Profitability for manufacturing sector is 15.73%. 

The sectoral performance of different working capital measures reveal that the Cash 

Conversion Cycle, a comprehensive measure of working capital management 

efficiency, is at its lowest for Oil and Gas sector. It is on average negative for the Oil 

and Gas Exploration and Refinery sector which reflect that the Average Payment 

Period exceeds the operating cycle. According to Gitman (1991), the chances of 

negative CCC are rare but non-manufacturing firms are more likely to have negative 

CCC than manufacturing firms since firms in these sectors carry small and fast selling 

inventories and often sell for cash.  
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Table 5.7 

Average Sector-wise Working Capital Management Measures and Profitability 

S. No Sector CCC NTC ACP ITID APP NOP 

1 Automobile Assembler 62 56 8 68 14 0.1795 

2 Automobile Parts and Accessories 122 105 34 100 11 0.1796 

3 Cable and Electric Goods 167 152 96 107 37 0.1296 

4 Cement 12 12 12 25 25 0.0996 

5 Chemical 59 54 26 74 42 0.1378 

6 Engineering 144 127 50 118 23 0.1089 

7 Fertilizer 16 17 17 23 24 0.2342 

8 Food and Personal care Product 69 52 8 71 10 0.3139 

9 Glass and Ceramics 131 113 57 103 29 0.1581 

10 Jute 98 90 26 89 16 0.1668 

11 Leather and Tanneries 140 123 65 134 60 0.1205 

12 Oil and Gas Exploration &Refinery -1 4 49 29 79 0.1601 

13 Oil and Gas Marketing 14 18 39 21 46 0.1499 

14 Paper and Board 101 88 41 69 9 0.1665 

15 Pharmaceutical 134 97 28 124 18 0.2144 

16 Synthetic and Rayon 80 73 19 120 59 0.1188 

17 Textile Composite 102 94 44 79 21 0.1166 

18 Textile Spinning 77 73 31 67 20 0.1176 

19 Textile Weaving 68 64 34 48 14 0.1112 

20 Tobacco 44 38 2 52 10 0.2781 

21 Vanaspati and Allied 57 53 21 51 14 0.0598 

22 Power Generation & Distribution 84 78 70 30 16 0.1656 

23 Sugar and Allied 56 51 10 71 25 0.1141 

24 Miscellaneous 93 86 62 54 23 0.1733 

  Overall Manufacturing Sector (Avg) 80 72 35 72 27 0.1573 
Note: Calculations are based on formula presented in Table 4.1, data extracted from Annual Reports 

of the firms 

 

Oil and Gas exp. & Refinery, Cement and Oil and Gas Marketing sectors are on the 

top in ranking in terms of Cash Conversion Cycle. These sectors have CCC of -1, 12 

and 14 days respectively. The other alternate measure of working capital management 

performance, Net Trade Cycle (NTC), also reflects the similar results as of Cash 

Conversion Cycle. The average results indicate that the laggard sectors in terms of 
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CCC including Cable and Electric Goods, Engineering, Leather, Glass & Ceramics, 

Pharmaceutical and Automobile parts sectors need to concentrate on their working 

capital management policy. Another interesting finding is that these above sectors 

with higher CCC are facing this problem mainly due to their slower inventory 

turnover in days. These sectors are taking more time in selling their inventory which 

lengthens their Cash Conversion Cycle. Moreover, cable and electric goods, 

Engineering and Pharmaceutical are also inefficient in their collection policy as their 

Average Collection Period is also the highest in comparison to the other sectors.  

Another important aspect of analysis is that the sectors with shorter Cash Conversion 

Cycle are also performing better in terms of profitability. For example, Fertilizer 

sector with average CCC of 16 days, Tobacco with 44days, chemical with 59 days, 

Automobile assembler with 62 days and Food and Personal care product with 69 days 

are also better in terms of average cash conversion efficiency relative to other sectors 

and are the best performer in terms of profitability with average profitability of 24%, 

28%, 14%, 18% and 32% respectively. Food & Personal care product, Tobacco and 

Fertilizer sectors are also among the highest in terms of average profitability. This 

indicates that efficiency in working capital management is associated with better 

performance in terms of profitability. 

5.7: Ranking of Sectors 

Based on the above discussion and analysis of the performance of working capital 

management and profitability for different sectors, the sectoral ranking is presented in 

Table 5.8.  

The ranking of sectors shows that Oil & Gas Exploration and Refinery, Cement, 

Fertilizer and Oil and Gas Marketing sectors are on the top based on Cash Conversion 

Cycle and Net Trade Cycle. These sectors are also among the leading sectors 

according to inventory turnover measure of working capital management 

performance. Both the Oil sectors are among the leading sectors in terms of Average 

Payment Period. Fertilizer and Cement sectors are among leading sectors based on 

Average Collection Period, whereas, Food & Personal Care Product, Tobacco, 

Fertilizer and Automobile sectors are among the leading sectors in terms of 
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profitability as well as Average Collection Period. The Cement sector which is among 

the top sectors in terms of CCC, NTC, ACP and ITID has relatively lower 

profitability compared to other sectors. Power Generation sector which is at 10
th

 

number in raking according to profitability is among the laggard sectors in terms of 

working capital management except for inventory turnover measure. All of the Textile 

sectors are among the laggard sectors in terms of working capital management 

measures and operating profitability. 

Table 5.8 

Ranking of Sectors based on Working Capital Measures and 

Profitability 

  RANKING 

S. No Sector CCC NTC ACP ITID APP NOP 

1 Oil & Gas Exploration and Refinery 1 1 18 4 1 11 

2 Cement 2 2 5 3 9 23 

3 Oil & Gas Marketing 3 4 15 1 4 13 

4 Fertilizer 4 3 6 2 10 3 

5 Tobacco 5 5 1 8 23 2 

6 Sugar and Allied 6 6 4 14 8 20 

7 Vanaspati& Allied 7 8 8 7 20 24 

8 Chemical 8 9 10 15 5 14 

9 Auto. Assembler 9 10 2 18 21 6 

10 Textile Weaving  10 11 14 6 18 21 

11 Food & Personal care Product 11 7 3 13 22 1 

12 Textile Spinning 12 13 12 10 14 18 

13 Synthetic and Rayon 13 12 7 22 3 17 

14 Power Gen. & Dist 14 14 23 5 16 10 

15 Miscellaneous 15 15 21 9 12 7 

16 Jute 16 17 9 17 17 8 

17 Paper and Board 17 16 16 12 24 9 

18 Textile Composite 18 18 17 16 13 19 

19 Auto. Parts & Access. 19 20 13 11 19 5 

20 Glass and Ceramics 20 21 20 19 7 12 

21 Pharmaceutical 21 19 11 23 15 4 

22 Leather & Tanneries 22 22 22 24 2 16 

23 Engineering 23 23 19 21 11 22 

24 Cable & Electric Goods 24 24 24 20 6 15 

                   Note: Number 1 in ranking indicates the highest rank while 24 is the lowest rank. 

The above discussion of working capital management performance summarizes that 

Cash Conversion Cycle and Net Trade Cycle, both provides similar results. Oil and 

Gas exp. & Refinery, Cement and Oil and Gas Marketing sectors are on the top in 
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ranking in terms of Cash Conversion Cycle. It is in negative only for the Oil and Gas 

Exploration and Refinery sector which reflects that the Average Payment Period 

exceeds the operating cycle. These sectors are among the non-manufacturing sectors 

where the operating cycle is short. Cement and Fertilizer sectors are the best 

performers among the manufacturing sectors with shorter Cash Conversion Cycle. 

The cable and electric goods, Engineering and Pharmaceutical sectors are the laggard 

in terms of CCC due to the inefficient inventory and collection policies. The 

Fertilizer, Tobacco, chemical, Automobile Assembler and Food & Personal care 

product sectors, with shorter Cash Conversion Cycle, are also performing better in 

terms of profitability. Power Generation & Distribution, Automobile assembler and 

Tobacco sectors remain relatively stable in terms of Cash Conversion Cycle. 

Component-wise analysis of Cash Conversion Cycle shows that, in general, there is a 

stable pattern of sectoral performance in terms of collection efficiency. The sectors 

which are efficient in terms of average results of ACP also remained efficient 

throughout the years under analysis. Overall inventory conversion period for the 

manufacturing sector increased during the period under study due to the lengthening 

of inventory conversion period for seventeen sectors.  With regards to efficiency in 

terms of payment policy, the payment period increased for eleven sectors out of 

twenty four which improves the efficiency of these sectors in terms of payment. The 

sectors which take lesser time in paying bills include Paper and Board, Food and 

Personal care products, Tobacco and Automobile parts. On average, Food & Personal 

care product, Tobacco and Fertilizer sectors are on the top in terms of profit 

efficiency. These three sectors are also the best performer throughout period under 

analysis. Pharmaceutical, Automobile parts, Power Generation and Distribution, 

Cable and electric goods, Jute and Leather and Tanneries sectors have relatively 

higher Cash Conversion Cycle but still performed better in terms of profitability.  

5.8: Conclusions 

Working Capital Management efficiency comparison between different 

manufacturing sectors is conducted which has helped us to identify the leading and 

laggard sectors. Working capital management performance of different manufacturing 

sectors reveals that Cash Conversion Cycle and Net Trade Cycle, both are 
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comprehensive measures of working capital management performance provides 

similar results. Oil & Gas Exploration and Refinery, Cement, Fertilizer and Oil and 

Gas Marketing sectors are on top based on both measures of working capital 

management. Above sectors are also among the leading sectors according to inventory 

turnover measure of working capital management performance. Similarly sectors 

which are laggard in terms of CCC and NTC are mainly due to in efficiency in ITID 

and ACP. Therefore, the laggard sectors must review their inventory and collection 

policy in order to be efficient in working capital management.  

In general there is a stable pattern of sectoral performance in terms of collection 

efficiency. The sectors which are leading on the basis of overall average results are 

also among the leading sectors throughout the study period. There are few sectors 

which are although among the efficient sectors in terms of working capital but still 

among the laggard in terms of profitability such as Cement, Sugar and Vanaspati & 

Allied sectors. All Textile sectors are among the laggard sectors in terms of working 

capital management measures and operating profitability.  
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Efficiency in managing working capital has a significant impact on the performance 

of manufacturing firms. If a firm manages its working capital in an efficient way, it 

increases the performance of that firm which means the profitability of firm increases 

and vice versa. In this regard, impact of working capital management on performance 

of manufacturing firms is estimated during the period 1998 – 2007. First, the 

descriptive analysis is presented followed by the Pearson’s correlation analysis to see 

the association between Net Operating Profitability and all independent variables. 

Panel data (fixed effect model) analysis is also used in order to see the impact of 

working capital management on corporate performance of overall manufacturing 

sector. 

6.1: Descriptive Analysis 

The mean, median, minimum and maximum values with standard deviation of 

different variables in the model during the period 1998 to 2007 are presented in the 

Table 6.1. Manufacturing firms on average has 52 days of Cash Conversion Cycle and 

78 days of Net Trade Cycle with standard deviation of 141 and 101 days respectively. 

The firms have an Average Collection Period of 39 days, Inventory Turnover in Days 

of 78 days and Average Payment Period of 64 days. The sample firms have on 

average about 50% of the total assets in current form and sales growth of almost 17% 

annually while on average 62% of the assets are financed with debt. The performance 

measure used in the analysis is Net Operating Profitability of the firms, which is on 

average 14% with a standard deviation of 0.12.   The median values for almost all the 

variables are near to mean values except average collection and average payment 

periods. 

The sample firms belong to different sectors and each sector has its own 

characteristics and policies, therefore, overall manufacturing sector has relatively high 

standard deviation for almost all the variables. The detailed sector-wise descriptive 

analysis is presented in the next chapter. 
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Table 6.1 

Descriptive Statistics of Variables for Manufacturing Sector 

Variables Mean Std. Dev Median Minimum Maximum 

ACP(in days) 39 58 20 0 730 

APP(in days) 64 103 28 0 960 

ITID(in days) 78 78 60 0 947 

CCC(in days) 52 141 57 -348 910 

NTC(in days) 78 101 61 -666 1048 

CATAR(ratio) 0.48 0.22 0.46 0.00 1.00 

CLTAR(ratio) 0.45 0.26 0.42 0.01 3.34 

CR(ratio) 1.35 1.27 1.08 0.04 20.16 

FDR(ratio) 0.62 0.38 0.58 0.02 5.80 

GWCTR(ratio) 2.92 2.02 2.37 0.03 22.02 

LOS(ln) 20.82 1.57 20.64 13.13 26.58 

SG 0.17 0.74 0.08 -0.98 16.35 

NOP 0.14 0.12 0.13 -0.20 1.50 

Note: ACP is Average Collection Period, APP is Average Payment Period, ITID 

is Inventory Turnover in Days, CCC is Cash Conversion Cycle, NTC is Net 

Trade Cycle, CATAR is Current Assets to Total Assets Ratio, CLTAR is Current 

Liabilities to Total Assets Ratio, CR is Current Ratio, FDR is Financial Debt 

Ratio, GWCTR is Gross Working Capital Turnover Ratio, LOS is Natural 

Logarithm of Sales, SG is Sales Growth and NOP is Net Operating Profitability. 

 

6.2: Correlation Analysis 

Correlation matrix of all variables included in the analysis is presented in Table 6.2 

which is calculated based on data of 204 firms with 2040 firm’s year observations. 

The table shows that Operating Profitability is negatively associated with measures of 

working capital management (Average Collection Period, inventory turnover in days, 

Average Payment Period, Cash Conversion Cycle and Net Trade Cycle). The 

correlation coefficients for all measures of working capital management are 

significant except for Cash Conversion Cycle. These results are consistent with the 

view that making payment to suppliers, collecting payments form customers earlier 

and keeping product or inventory in the stock for lesser time are associated with 

increase in profitability. The three variables average collection period, inventory 

turnover in days and average payment period jointly form Cash Conversion Cycle and 
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Table 6.2 

Pearson Correlation coefficients between Variables 

  NOP ACP ITID APP CCC NTC CATAR CLTAR GWCTR FDR LOS CR SG 

NOP Pearson Correlation 1             

Sig. (2-tailed)              

ACP Pearson Correlation -.128
**

 1            

Sig. (2-tailed) .000             

ITID Pearson Correlation -.148
**

 .068
**

 1           

Sig. (2-tailed) .000 .002            

APP Pearson Correlation -.248
**

 .232
**

 .144
**

 1          

Sig. (2-tailed) .000 .000 .000           

CCC Pearson Correlation -.012 .599
**

 .631
**

 -.655
**

 1         

Sig. (2-tailed) .602 .000 .000 .000          

NTC Pearson Correlation -.125
**

 .533
**

 .689
**

 -.135
**

 .729
**

 1        

Sig. (2-tailed) .000 .000 .000 .000 .000         

CATAR Pearson Correlation .217
**

 .240
**

 .265
**

 -.017 .071
**

 .295
**

 1       

Sig. (2-tailed) .000 .000 .000 .447 .001 .000        

CLTAR Pearson Correlation -.194
**

 .020 .061
**

 .261
**

 -.084
**

 -.030 .247
**

 1      

Sig. (2-tailed) .000 .356 .006 .000 .000 .176 .000       

GWCTR Pearson Correlation .135
**

 -.378
**

 -.446
**

 -.143
**

 -.057
**

 -.475
**

 -.400
**

 .094
**

 1     

Sig. (2-tailed) .000 .000 .000 .000 .010 .000 .000 .000      

FDR Pearson Correlation -.334
**

 -.030 -.022 .297
**

 -.134
**

 -.133
**

 -.144
**

 .712
**

 .227
**

 1    

Sig. (2-tailed) .000 .183 .317 .000 .000 .000 .000 .000 .000     

LOS Pearson Correlation .312
**

 -.167
**

 -.215
**

 -.109
**

 -.018 -.259
**

 .169
**

 -.003 .098
**

 -.134
**

 1   

Sig. (2-tailed) .000 .000 .000 .000 .427 .000 .000 .880 .000 .000    

CR Pearson Correlation .119
**

 .146
**

 .046
*
 -.140

**
 .017 .170

**
 .308

**
 -.371

**
 -.260

**
 -.390

**
 -.067

**
 1  

Sig. (2-tailed) .000 .000 .039 .000 .440 .000 .000 .000 .000 .000 .002   

SG Pearson Correlation .073
**

 -.020 -.022 .023 -.016 -.058
**

 .014 .040 .043 .064
**

 .052
*
 -.030 1 

Sig. (2-tailed) .001 .373 .315 .298 .472 .008 .519 .069 .054 .004 .019 .181  

**. Correlation is significant at the 0.01 level (2-tailed).    *. Correlation is significant at the 0.05 level (2-tailed).  
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there exists negative relationship between CCC and operating profitability but it is not 

significant. It might not be a surprise because all the three components of CCC have 

negative association with the profitability and Average Payment Period is subtracted 

from sum of ACP and ITID to form Cash Conversion Cycle. Similar result was found 

for study conducted by Deloof (2003) for Belgian firms. Another measure of working 

capital management is the Net Trade Cycle which has also a significant negative 

relationship with profitability. It implies that if a firm is able to reduce the Net Trade 

Cycle period, it can enhance the profitability for the firm and will ultimately create 

value for the shareholders.  

Data reflects high correlations between different measures of working capital 

management. The correlation between Net Trade Cycle (NTC) and Cash Conversion 

Cycle (CCC) is (0.729), NTC and ITID is (0.689), CCC and APP is (-0.655), CCC 

and ITID is (0.631), CCC and ACP (0.599) and (0.533) between NTC and ACP. This 

has been taken into account in the regression analysis to avoid multi-colinearity 

problem. 

The correlation coefficient between leverage i.e. financial debt ratio and net operating 

profitability has a significant negative relationship which implies that increase in debt 

utilization by the firms will reduce profitability. Similarly, the current liabilities to 

total assets ratio has a negative relationship with the operating profitability of the 

firm. The size of the firm, measured in terms of natural logarithm of sales, has a 

positive relation with the profitability of the firm. It implies that the size is associated 

with increase in the performance of firm. Similarly sales growth is also associated 

with increase in the profitability of the firm because increase in sales is associated 

with increase in profits. One of the relationships between Current Ratio and Net 

Operating Profitability is contradictory to the traditional belief which shows a positive 

association between Current Ratio and profitability.  
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6.3: Empirical Models 

Impact of working capital management on corporate performance for the 

manufacturing sector is estimated using panel data analysis. A classical test for the 

panel data is one of random effect model versus fixed effect model. In random effect 

model it is assumed that there is a single common intercept and it varies from firm to 

firm in a random manner. In fixed effect model, it assumes firm specific intercepts 

and captures effects of those variables which are specific to each firm and constant 

over time. Regression coefficients were estimated by both fixed and random effects to 

determine which of these two models is appropriate. Using Hausman test, decision is 

taken to use fixed effect model.  

Referring to model 4.1, where WCM is used as a vector of ACP, ITID, APP, CCC 

and NTC, estimated results of panel data using fixed effect model for 204 firms (2040 

observations) are presented in following Table 6.3. 

In models 1 to 3, individual components of Cash Conversion Cycle are included with 

other variables. These individual components are Average Collection Period (ACP), 

Inventory Turnover in Days (ITID) and Average Payment Period (APP), while other 

variables include gross working capital turnover ratio (GWCTR), current assets to 

total assets ratio (CATAR), current liabilities to total assets ratio (CLTAR), financial 

debt ratio (FDR), and natural logarithm of sales (LOS), sales growth (SG) and 

Current Ratio (CR). 

In ACP model, Net Operating Profitability is regressed on the Average Collection 

Period as a measure of collection policy. The coefficient of Average Collection Period 

is negative but insignificant by using firm specific intercept in fixed effect model. It 

indicates that although reducing number of days in receivables enhances profitability 

but it is statistically insignificant. However, most of the previous studies such as 

Garcia-Teruel and Martinez-Solano (2007), Lazaridis and Tryfonidis (2006), Padachi 

(2006) and Deloof (2003) found significant negative association between average 

collection period and firm profitability. 
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Table 6.3 

Impact of Working Capital Management on Corporate Performance of 

Manufacturing Sector (1998-2007) 

Dependent Variable :                     Net Operating Profitability 

Regression Model Fixed Effect model 

 Models 

1 

ACP 

2 

ITID 

3 

APP 

4 

CCC 

5 

NTC 

Constant -0.30114 -0.18819 -0.3158 -0.30268 -0.33548 

  (0.0001) (0.0142) (0.0000) (0.0001) (0.0000) 

LOS 0.014842 0.01113 0.01536 0.01519 0.01547 

  (0.0001) (0.0027) (0.0000) (0.0000) (0.0000) 

FDR -0.06347 -0.05756 -0.06398 -0.06255 -0.06472 

  (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

CATAR 0.242844 0.23769 0.24793 0.24556 0.26127 

  (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

CLTAR -0.0361 0.01436 -0.0384 -0.04238 -0.0353 

  (0.0132) (0.0097) (0.0089) (0.0034) (0.0128) 

GWCTR 0.022071 0.01792 0.02240 0.02092 0.01635 

  (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

SG 0.009116 0.00847 0.00904 0.00873 0.00879 

  (0.0005) (0.0011) (0.0006) (0.0008) (0.0006) 

CR 0.00159  0.00214 0.00156 0.00197 0.0023 

  (0.5361)  (0.4003) (0.5455) (0.441) (0.3591) 

ACP 0.000017 - - - - 

  (0.8153) - - - - 

ITID - -0.00031 - - - 

  - (0.0000) - - - 

APP - - 0.000079 - - 

  - - (0.2267) - - 

CCC - - - -0.00018 - 

  - - - (0.0000) - 

NTC  - - - - -0.00016 

  - - - - (0.0000) 

R-Square 0.598506 0.608596 0.598815 0.605206 0.610428 

Adjusted R-Square 0.552163 0.563417 0.552508 0.559637 0.565461 

Fstatistics 12.91467 13.47092 12.93129 13.28089 13.57504 

Prob(F-statistic) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

Hausman Test 0.0065) (0.0014) (0.0003) (0.0000) (0.0083) 

 The P-values are shown in parentheses. 
Note: ACP is Average Collection Period, APP is Average Payment Period, ITID is Inventory 

Turnover in Days, CCC is Cash Conversion Cycle, NTC is Net Trade Cycle, CATAR is 

Current Assets to Total Assets Ratio, CLTAR is Current Liabilities to Total Assets Ratio, CR 

is Current Ratio, FDR is Financial Debt Ratio, GWCTR is Gross Working Capital Turnover 

Ratio, LOS is Natural Logarithm of Sales, SG is Sales Growth and NOP is Net Operating 

Profitability. 
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The coefficients of other variables included in the model are highly significant except 

for Current Ratio (CR). The gross working capital turnover ratio has significant 

positive impact on Net Operating Profitability which implies that as a firm is able to 

increase the working capital turnover, it will enhance the profits of the firm as well. 

The GWCTR which measures the gross working capital efficiency indicates as 

pointed out by Padachi (2006), who also found significant positive association of 

GWCTR with firm’s profitability, that small firms tend to have lower fixed assets 

base and thus rely mostly on current assets turnover to generate more profits.  

To check the working capital investment policy and financing policy, two variables as 

current assets to total assets ratio and current liabilities to total assets ratio are also 

included in the regression. The first variable current assets to total assets show a 

significant positive relationship with the profitability which show that firms in general 

following the conservative policy of working capital management. On the other side 

current liabilities to total assets ratio is also showing a significant negative 

relationship with profitability. It implies that the firms in the manufacturing sector in 

general follow the conservative policy of financing working capital which implies that 

it would be better for firms if they finance the working capital by medium term loans 

rather than short term loans. It will enhance their profitability. Our result of working 

capital investment and financing policy are consistent with Padachi (2006), who also 

found positive association between CATA and firm profitability while negative 

association between CLTA to firm’s profitability.  

Financial debt ratio is negatively associated with Net Operating Profitability which 

means increase in the financial leverage leads to decrease in the operating profitability 

of firm. The result is highly significant. This finding is in support of Myers and 

Majlof (1984), Rajan and Zingales (1995), shin and Soenen (1998) and Deloof (2003) 

who predicted a negative relationship between leverage and profitability. The natural 

logarithm of sales is used as proxy for size in the regression model as this log 

transformation reduces the hetroskedasticity and influences of outliers in the 

regression model.  Size is positively related to profitability and is significant which 

implies that larger size seems to favor the Generation of profitability therefore larger 

firms are more profitable. Sales growth is also included in the model to see the impact 

of growth on the performance. It indicates a firm’s business opportunities. This 
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variable is also significantly affecting the performance of firm in a positive way. The 

growth in sales of firms increases the performance of firms. Shin and Soenen (1998) 

and Deloof (2003) also concluded that sales growth had a positive relation to changes 

in accounting measure of profitability. The Current Ratio which is a theoretical 

measure of liquidity has no significant impact on profitability in case of Pakistan’s 

manufacturing firms. 

In ITID model, we have same set of independent variables as in ACP model, except 

for substitution of Average Collection Period (ACP) with Inventory Turnover in Days 

(ITID). ITID has significant negative impact on Net Operating Profitability (P-value = 

0.0000). This implies that profitability can be improved by reducing the Inventory 

Turnover in Days or by keeping inventory for lesser time can improve profitability of 

firm. Most of the studies on the relationship between inventory turnover in days and 

firm performance, such as Garcia-Teruel and Martinez-Solano (2007), Lazaridis and 

Tryfonidis (2006) and Deloof (2003) among others found a significant negative 

impact of Inventory Turnover in Days on the profitability of firms.  

In APP model, Inventory Turnover in Days (ITID) is replaced with Average Payment 

Period (APP). The coefficient of Average Payment Period is positive which implies 

that lengthening the payment period increase the profitability. This result is not 

significant but positive sign does make economic sense because longer a firm takes 

time to make payments to credit suppliers, the higher level of working capital it 

reserves and use to improve profitability. In previous studies on this relationship, 

Garcia-Teruel and Martinez-Solano (2007), Lazaridis and Tryfonidis (2006) and 

Deloof (2003) found significant negative relationship between average payment 

period and firm profitability which is consistent with the view that less profitable 

firms wait longer to pay their bills. 

In CCC model, Cash Conversion Cycle is included with other variables. This model 

provides a strong evidence of negative relationship between Cash Conversion Cycle 

(a comprehensive measure of working capital management) and corporate 

profitability where the coefficient is negative and highly significant. It is consistent 

with the view that decreasing the Cash Conversion Cycle will generate more profits 

for the company. It also implies that firms can create value for their shareholders by 
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keeping the Cash Conversion Cycle to minimum. In most of the studies cash 

conversion cycle is negatively associated with the firm’s profitability. Our result is 

consistent with those studies such as Garcia-Teruel and Martinez-Solano (2007), 

Lazaridis and Tryfonidis (2006), Padachi (2006), Deloof (2003), Eljelly (2004) and 

Shin & Soenen (1998). The negative relationship between cash conversion cycle and 

profitability can also be explained by the fact that minimizing the investment in 

current assets can help in boosting profits. This ensures that liquid cash is not 

maintained in the business for too long and that is used in generating profits for the 

firm. 

In NTC model, another comprehensive measure of the working capital management 

which is Net Trade Cycle is used as included by Shin and Soenen, (1998). We have 

included Net Trading Cycle instead of Cash Conversion Cycle in this model, while all 

other variables are same as in the previous models. The results of this model provide a 

strong evidence of negative relationship between Net Trade Cycle and profitability of 

firms as the coefficient of NTC is negative and highly significant. It implies that a 

firm with relatively shorter NTC is more profitable. Further, by reducing NTC to 

increase the efficiency of working capital management results in increased operating 

income. Therefore, it can be said that by reducing NTC firm can create additional 

value for the shareholders. All other variables have similar type of results as in the 

previous equations. 

The results of all regressions models suggest that managers can increase the Net 

Operating Profitability by increasing the gross working capital turnover ratio, current 

assets to total assets ratio, sales growth and size of the firm. On the other side it 

decreases with increase in inventory turnover in days, Cash Conversion Cycle, Net 

Trading Cycle, current liabilities to total assets and financial debt ratio. The adjusted 

R-Square is between 55 to 57% in all five fixed effect model and F-statistics is 

significant. In the fixed effect model using firm specific intercept improves the 

explanatory Power of the models. 

We have also estimated these models using ordinary least square method (OLS). The 

results of these models using OLS can be seen in Appendix-II. The major difference 

between Using fixed effect model and ordinary least square method is for the ACP 
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and APP. The coefficient of ACP which was negative and significant in OLS at 0.01 

levels loses its significance in case of fixed effect model. Similarly, Raheman and 

Nasr, (2007) using OLS found significant negative relationship between ACP and 

profitability. This implies that while using fixed effect model, the firms are not 

efficient in their collection policy. In order to improve their collection policy, firms 

must concentrate on improving their Average Collection Period. The coefficient for 

ITID is still significant with negative sign which implies that firms are improving 

their profitability by reducing the inventory turnover in days. The result for the APP 

or payment policy not only loses its significance but also changed the sign of 

coefficient by using fixed effect model. The coefficient of APP which was negative 

and significant in OLS at 0.01 level is positive but not significant. Raheman and Nasr, 

(2007) who also used OLS in estimation, also found significant negative association 

between APP and profitability. This might be possible because there are number of 

firms from different sectors. The sectoral differences and differences in the nature of 

firms might cause this change in sign and significance in Average Payment Period.  

The above analysis includes firms from all manufacturing sectors. It is known that 

significant sectoral effect exists on a firm’s working capital investment. Hawawini et. 

al. (1986) explained that industry/sector benchmarks exists in industry groups, which 

needs to be kept in mind while setting working capital investment policy 

6.4: Conclusions 

The impact of working capital management on corporate performance is estimated by 

panel data using fixed effect models for the firms of manufacturing sector. This 

analysis has identified management practices and identified the weak areas where 

financial performance of operations can be improved by the financial managers. 

The results shows that for overall manufacturing sector, Working Capital 

Management has a significant impact on profitability of the firms and plays a key role 

in value creation for shareholders as longer Cash Conversion Cycle and Net Trade 

Cycle have negative impact on Net Operating Profitability of a firm. The results 

shows that there are problems with the collection and payment policies of firms while 

the inventory turnover in days, Cash Conversion Cycle and Net Trade Cycle is 
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significantly affecting the performance of firms in the manufacturing sector of 

Pakistan. The Cash Conversion Cycle and Net Trade Cycle offer easy and useful way 

to check working capital management efficiency. For value creation of shareholders, 

firms must try to keep these numbers of days to minimum level.  

The negative association of Average Collection Period with Net Operating 

Profitability has not been validated using fixed effect model. This shows problems 

with the collection policy in general for the firms in manufacturing sector. There 

exists negative association between Inventory Turnover in Days and Net Operating 

Profitability for the manufacturing sector as a whole, which implies that keeping 

lesser inventories will increase profitability. Similar to Average Collection Period, the 

positive association of Average Payment Period with Net Operating Profitability is 

not proven in case of fixed effect model for the manufacturing sector in general which 

also shows the problems with the payment policy of firm.  

The Gross Working Capital Turnover Ratio and Current Assets to Total Assets also 

has the significant positive impact on profitability. The Current Assets to Total Assets 

Ratio shows that firms in general have lower degree of aggressiveness in working 

capital investment policy and Net Operating Profitability. The negative sign of 

Current Liabilities to Total Assets Ratio indicates lower degree of aggressiveness in 

working capital financing policy and Net Operating Profitability. Leverage is 

negatively associated with Profitability which implies that increase in debt financing; 

adversely affect the performance of a firm measured by profitability. Regarding the 

size and profitability, increase in size (measured in terms of natural logarithm of 

sales), leads to an increase in the profitability of the firm. Sales Growth has positive 

association with profitability since growth, as an indicator of firm’s business 

opportunities, is a very important factor which allows firm to enjoy more profits. 

Theoretically, it is found that there exist a negative relationship between liquidity and 

profitability of the firms; therefore, the measures of liquidity, Current Ratio should 

have negative association with the profitability. However, empirical researches have 

found both positive and negative association between current ratio and profitability. 

Similarly, in our research negative relationship is not proven between current ratio 

and net operating profitability. Furthermore, we also found that CCC and NTC 

measures the liquidity different form conventional Current Ratio.  
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The importance of efficient working capital management is indisputable. Efficiency in 

managing working capital has a significant impact on the performance of 

manufacturing firms. If a firm manages its working capital in an efficient way, it 

increases the performance of that firm which means the profitability of firm increases 

and vice versa. In this regard, impact of working capital management on performance 

of manufacturing firms at sectoral level is estimated during the period 1998 – 2007. 

These sectors include Automobile and Engineering, Chemical, Pharmaceutical and 

Fertilizer, Sugar and Allied, Textile Sector, Energy Sector, Food Vanaspati and PC 

Products, Synthetic Leather & Jute, Cement & Ceramics and Paper & Tobacco. First, 

the descriptive analysis is presented followed by the Pearson’s correlation analysis to 

see the association between Net Operating Profitability and all independent variables 

for different sectors. Panel data analysis using fixed effect model is also used in order 

to see the impact of working capital management on corporate performance on 

sectoral basis to analyze the similarities and differences.  

7.1: Sector-wise Descriptive Analysis 

The sector-wise mean values and standard deviation of different variables in the 

model during the period 1998 to 2007 are presented in the Table 7.1. Manufacturing 

firms on average has 52 days of Cash Conversion Cycle and 78 days of Net Trade 

Cycle with standard deviation of 141 and 101 days respectively. The firms have an 

Average Collection Period of 39 days, Inventory Turnover in Days of 78 days and 

Average Payment Period of 64 days. The sample firms have on average about 50% of 

the total assets in current form and sales growth of almost 17% annually while on 

average 62% of the assets are financed with debt. The higher financial debt ratio of 

average 62% is attributed to two major sectors having on average highest debt 

financing which include Textile and Sugar sectors where the debt financing is on 

average 75% and 72% respectively. The performance measure used in the analysis is 

Net Operating Profitability of the firms, which is on average 14% with a standard 

deviation of 0.12.    
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Table 7.1 

Descriptive Statistics of Variables for different Manufacturing Sectors 

Variables  

Auto & 

Eng. 

Cement 

& Cera. 

Che. Phar 

&Fertilizer Energy 

Food Van 

& PC Pro. 

Paper & 

Tobacco 

Sugar 

Sector 

Synt.Jute 

&Leath 

Textile 

Sector 

Manufacturing 

Sector 

 N 250 150 250 140 160 120 260 130 580 2040 

ACP(in days) 

Mean 49 34 54 92 21 57 8 30 33 39 

S.D (56) (43) (55) (113) (22) (70) (15) (26) (34) (58) 

APP(in days) 

Mean 45 126 64 105 49 59 35 67 57 64 

S.D (71) (108) (71) (147) (101) (96) (38) (62) (96) (103) 

ITID(in days) 

Mean 106 60 100 21 87 57 66 126 70 78 

S.D (78) (72) (79) (25) (43) (42) (71) (82) (70) (78) 

CCC(in days) 

Mean 109 22 90 8 58 55 38 89 45 52 

S.D (97) (151) (141) (193) (112) (92) (80) (76) (106) (141) 

NTC(in days) 

Mean 118 36 104 62 69 82 42 111 65 78 

S.D (104) (86) (102) (135) (41) (70) (70) (110) (98) (101) 

CATAR(ratio) 

Mean 0.65 0.33 0.55 0.52 0.6 0.48 0.38 0.57 0.38 0.48 

S.D (0.2) (0.19) (0.21) (0.24) (0.17) (0.2) (0.17) (0.23) (0.16) (0.22) 

CLTAR(ratio) 

Mean 0.48 0.32 0.39 0.42 0.45 0.33 0.49 0.52 0.48 0.45 

S.D (0.17) (0.2) (0.16) (0.26) (0.17) (0.21) (0.36) (0.32) (0.29) (0.26) 

CR(ratio) 

Mean 1.53 1.22 1.66 1.83 1.48 1.9 1.34 1.34 0.9 1.35 

S.D (0.83) (0.73) (1.09) (2.17) (0.610) (1.29) (2.35) (0.77) (0.39) (1.27) 

FDR(ratio) 

Mean 0.56 0.52 0.48 0.53 0.52 0.49 0.72 0.64 0.75 0.62 

S.D (0.2) (0.25) (0.18) (0.28) (0.21) (0.6) (0.5) (0.34) (0.41) (0.38) 

GWCTR(ratio) 

Mean 2.07 2.35 2.11 2.95 3.24 2.93 3.57 1.92 3.61 2.92 

S.D (0.96) (1.1) (1.04) (2.26) (1.36) (1.95) (2.44) (0.91) (2.49) (2.02) 

LOS(ln) 

Mean 21.08 20.72 20.78 22.98 20.78 20.58 20.62 20.84 20.37 20.82 

S.D (1.62) (0.91) (1.9) (2.17) (1.27) (1.89) (0.74) (1.72) (1.07) (1.57) 

SG 

Mean 0.32 0.26 0.11 0.19 0.14 0.13 0.12 0.2 0.14 0.17 

S.D (0.95) (1.2) (0.29) (0.61) (0.3) (0.37) (0.45) (1.47) (0.63) (0.74) 

NOP 

Mean 0.16 0.14 0.17 0.13 0.21 0.18 0.1 0.1 0.11 0.14 

S.D (0.11) (0.11) (0.11) (0.11) (0.13) (0.12) (0.11) (0.11) (0.12) (0.12) 

    Standard Deviations are shown in parenthesis 
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The sample firms belong to different sectors and each sector has its own 

characteristics and policies, therefore, overall manufacturing sector has relatively high 

standard deviation for almost all the variables. The standard deviation is the highest 

for Energy sector for almost all the variables. This deviation for the energy sector 

might be explained as it consists of the firms from Oil & Gas sector, with a good 

performance in terms of working capital management and power sector firms rated as 

worst performers.  

The individual components of working capital management including average 

collection period, inventory turnover in days and average payment period are also 

reflected in figure 7.1. The figure shows that the energy sector firms grant their 

customers 92 days for payment which is the longest period while the minimum time 

to collect money from account receivables is given for the firms in sugar sector. 

Inventory turnover in days indicate that inventory is stored for the longest time period 

for synthetic & leather sector and also relatively higher for automobile & engineering, 

chemical pharmaceutical & fertilizer and food Vanaspati and PC product sectors. 

These sectors were also among the laggard sectors in terms of inventory conversion 

period in the previous chapter. ITID also indicates that inventory is stored for the 

shortest time period in case of energy sector because this sector does not manufacture 

any item but most of the firms are trading concerns. This is again in confirmation with 

the result of inventory conversion period for the energy sector which was top in 

raking in previous chapter. In case of average payment period, it is the highest for the 

cement sector and relatively higher for the energy sector. It implies that Energy sector 

is taking more time to collect amount from receivables and therefore paying late to the 

suppliers. Average payment period is lowest in case of sugar & allied sector because 

sugar mills have to purchase the sugarcane for their whole year requirement at one 

time during the season of sugarcane and have to make quick payments to the 

sugarcane growers. ACP, ITID and APP are almost same for the paper & tobacco 

sector. 
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Figure 7.1 

Comparative Working Capital Measures for different manufacturing sectors
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The three components discussed above, jointly form Cash Conversion Cycle (CCC) 

and Net Trade Cycle (NTC) which are shown in Figure 7.2. Both CCC and NTC 

almost depict similar type of pattern for different sectors. Cash Conversion Cycle and 

Net Trade Cycle is the highest in case of Automobile & Engineering sector where 

CCC is on average 109 days and NTC is 118 days. CCC and NTC are also on higher 

side for chemical Pharmaceutical & Fertilizer and for Synthetic Jute & Leather 

sectors. Cash Conversion Cycle is at its minimum level for Cement and energy 

sectors. Oil and Gas sector in the energy sector and Cement sector are also among the 

leading sectors based on working capital management performance in the previous 

chapter. 
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Figure 7.2 

Comparative CCC and NTC for Different Manufacturing 

Sectors
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Mean values of Current Assets to Total Assets Ratio (CATAR), Current Liabilities to 

Total Assets Ratio (CLTAR) and Financial Debt Ratio (FDR) are shown in figure 7.3. 

It reflects that the highest CATAR is for the Automobile & Engineering sector (0.65). 

The Cement, Textile and Sugar sectors have the lowest ratio of (0.33), (0.38) and 

(0.38) respectively. Other sectors have around (0.50) ratio of current assets to total 

assets. The higher CATAR ratio indicates a lower degree of aggressiveness in 

working capital investment policy. Current Liabilities to Total Assets Ratio (CLTAR) 

is highest for Synthetic Jute & Leather sector, followed by the Textile, Sugar and 

Automobile sectors. The higher ratio of current liabilities to total assets ratio indicates 

the higher degree of aggressiveness in working capital financing policy. Textile and 

Sugar sectors have their CLTAR higher than CATAR therefore; both sectors have 

negative net working capital. Financial Debt Ratio (FDR) shows that the Textile and 

Sugar sectors have the highest debt utilization i.e. 75% and 72% respectively. Textile 

and Sugar sectors also have the negative working capital and used major portion of 

long term debt. These two sectors are also among the laggard sectors in terms of 

profitability. It implies that higher debt utilization results in lowering profitability of 

firms in these sectors. 
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Figure 7.3 

Comparative CATAR, CLTAR and FDR for Different 

Manufacturing Sectors
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Figure 7.4 shows the Current Ratio (CR) and Gross Working Capital Turnover Ratio 

(GWCTR) for all nine groups of sectors.  Paper & Tobacco has the highest CR 

followed by the energy sector whereas; Textile sector has the lowest CR which is less 

than one. CR for all other sectors ranges between 1.22 to 1.66 times. The GWCTR is 

highest for the Textile and Sugar sectors while it is lowest for the Synthetic Jute & 

Leather sector. This ratio tells us that how effectively a firm manages its current 

assets to generate sales. The mean values for the size measured in terms of natural 

logarithm of sales in table 7.1 are highest for the Energy and Automobile & 

Engineering sectors while lowest for Textile, Tobacco and Sugar sector. Similarly 

sales growth is highest for the Automobile & Engineering sector followed by Cement 

sector while lowest for chemical and Sugar sectors.   
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Figure 7.4 

Comparative CR and GWCTR for different Manufacturing Industries
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Net Operating Profitability for different sectors is presented in figure 7.5. It reveals 

that the Food Vanaspati & Personal care product and Paper & Tobacco sectors have 

the highest profitability while the Sugar, Synthetic & Leather and Textile sectors are 

laggard in terms of profitability. The Sugar and Textile sectors were also among the 

laggard sectors in terms of net working capital and with higher debt utilization and 

lower Current Ratio. 

Figure 7.5 

Comparative Net Operating Profitability for different 

Manufacturing Industries
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The above descriptive analysis summarizes that most of the results are in accordance 

with the working capital management performance analysis in the previous chapter. It 

shows that Sugar and Textile sectors are facing both liquidity and profitability 

problems with higher debt ratio, lower Current Ratio and also deficient in terms of 
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profitability. Inventory Turnover in Days is the lowest for the energy sector and this 

sector is also top in ranking with regards to inventory conversion period in previous 

chapter because this sector does not manufacture items but most of the firms are 

trading concerns. Energy sector is taking more time to collect amount from 

receivables and paying late to the suppliers. Average Payment Period is at maximum 

for the Cement sector and the lowest for Sugar & Allied sector. Cash Conversion 

Cycle and Net Trade Cycle almost depict similar pattern for different sectors. Cash 

Conversion Cycle and Net Trade Cycle is the highest for Automobile & Engineering 

sector. Engineering sector is also among the laggard sectors with reference to CCC 

and NTC in previous chapter.  

7.2: Sector-wise Correlation Analysis 

Sector-wise correlation coefficients between Net Operating Profitability and other 

variables are presented in Table 7.2. It is observed that in general (overall) Net 

Operating Profitability is negatively associated with measures of working capital 

management (Average Collection Period, inventory turnover in days, Average 

Payment Period, Cash Conversion Cycle and Net Trade Cycle)
7
. The correlation 

coefficients for all the measures of working capital management are significant except 

for Cash Conversion Cycle.  

The comparison of results on sectoral basis between different measures of working 

capital management reveals that Average Collection Period is negatively associated 

with Net Operating Profitability for all sectors except Sugar & Allied and Textile 

sector. The negative relationship is not significant only in case of Synthetic Jute and 

Leather sector. In case of Textile sector, it is showing significant positive relationship 

with the profitability while in case of Sugar sector it is although positive but not 

significant.  

The strongest negative relationship between NOP and ACP is for the Paper & 

Tobacco sector. These results show that collecting receipts from customer in shorter 

                                                 
7
 To the best of knowledge, there are no studies to compare the sector-wise results of working capital 

management and profitability analysis. The analyzed industries in few studies  such as Jose et al., 

(1996), Shin and Soenen, (1998), Filbeck and Kruger, (2005) and Uyar, (2009) are different from the 

analyzed sectors in the current study 
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time period enhances the firm’s profitability. Inventory Turnover in Days (ITID) also 

has a significant negative association with Net Operating Profitability (NOP). ITID 

has significant negative relationship with NOP for five sectors and Automobile and 

Engineering sector is the top one with highest negative relationship. Paper & Tobacco 

and Energy sector has the significant positive association between NOP and ITID.  

In general and for most of the sectors, the results indicate that keeping inventory for a 

lesser time increase profitability for the firms. Therefore efforts must be towards 

reducing the time period needed to convert inventory into sales. The results of 

Average Payment Period (APP) are similar to the above two components of working 

capital management. There exists negative association between NOP and APP for all 

the sectors and insignificant only in case of Energy, Food and chemical sector. It 

indicates that reducing payment time period also increase the profitability which 

might be due to the reason that less profitable firms wait longer to pay their bills. 

The correlation results for Cash Conversion Cycle on sectoral basis reveal that four 

sectors have negative association between CCC and NOP but significant only in case 

of two sectors i.e. Automobile & Engineering and Chemical Pharmaceutical & 

Fertilizer. This indicates that reducing CCC enhances profitability for firms.  The 

CCC has positive relationship with NOP in case of five sectors but significant only in 

case of Paper & Tobacco sector. This might be possible because longer Cash 

Conversion Cycle might also increase profitability because it may leads to increase in 

sales.  
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Table 7.2 

Sector-wise Correlation Coefficients of NOP and other Variables  

  Automobile & 

Engineering 

Cement & 

Ceramics 

Chemical, Pharma  

& Fertilizer Energy 

Food, Vanaspati 

 & PC product 

Paper & 

Tobacco 

Sugar & 

Allied 

Synthetic, Jute 

& Leather Textile  

Overall 

  NOP NOP NOP NOP NOP NOP NOP NOP NOP NOP 

 N 250 150 250 140 160 120 260 130 580 2040 

ACP Pearson Correlation -.353
**

 -.177
*
 -.382

**
 -.324

**
 -.143 -.455

**
 .044 -.018 .089

*
 -.128

**
 

Sig. (2-tailed) .000 .031 .000 .000 .072 .000 .478 .843 .031 .000 
ITID Pearson Correlation -.467

**
 -.265

**
 -.327

**
 .281

**
 .123 .200

*
 -.217

**
 -.042 -.173

**
 -.148

**
 

Sig. (2-tailed) .000 .001 .000 .001 .122 .029 .000 .632 .000 .000 
APP Pearson Correlation -.337

**
 -.263

**
 -.075 -.145 -.032 -.532

**
 -.298

**
 -.176

*
 -.178

**
 -.248

**
 

Sig. (2-tailed) .000 .001 .239 .087 .685 .000 .000 .045 .000 .000 
CCC Pearson Correlation -.334

**
 .012 -.295

**
 -.043 .048 .302

**
 -.040 .092 .075 -.012 

Sig. (2-tailed) .000 .885 .000 .610 .544 .001 .521 .296 .072 .602 
NTC Pearson Correlation -.486

**
 -.259

**
 -.417

**
 -.149 -.042 -.184

*
 -.090 -.101 .010 -.125

**
 

Sig. (2-tailed) .000 .001 .000 .079 .600 .044 .148 .252 .810 .000 
CR Pearson Correlation .418

**
 .513

**
 .188

**
 -.141 .110 .247

**
 -.115 .452

**
 .141

**
 .119

**
 

Sig. (2-tailed) .000 .000 .003 .097 .167 .007 .064 .000 .001 .000 
CATAR Pearson Correlation .416

**
 .213

**
 .041 .048 .110 .106 .005 .138 .232

**
 .217

**
 

Sig. (2-tailed) .000 .009 .521 .571 .165 .248 .930 .118 .000 .000 
CLTAR Pearson Correlation -.175

**
 -.268

**
 -.227

**
 -.132 -.055 -.287

**
 -.265

**
 -.341

**
 -.081 -.194

**
 

Sig. (2-tailed) .006 .001 .000 .119 .489 .001 .000 .000 .053 .000 
FDR Pearson Correlation -.465

**
 -.459

**
 -.433

**
 -.243

**
 -.207

**
 -.283

**
 -.307

**
 -.471

**
 -.245

**
 -.334

**
 

Sig. (2-tailed) .000 .000 .000 .004 .009 .002 .000 .000 .000 .000 
LOS Pearson Correlation .386

**
 .134 .466

**
 .159 .510

**
 .513

**
 .503

**
 .526

**
 .205

**
 .312

**
 

Sig. (2-tailed) .000 .102 .000 .060 .000 .000 .000 .000 .000 .000 
SG Pearson Correlation .061 .046 .077 .141 .129 -.015 .311

**
 .039 .065 .073

**
 

Sig. (2-tailed) .338 .579 .225 .097 .105 .869 .000 .658 .116 .001 
GWCTR Pearson Correlation .495

**
 .216

**
 .351

**
 .212

*
 .093 .488

**
 .296

**
 .436

**
 .046 .135

**
 

Sig. (2-tailed) .000 .008 .000 .012 .244 .000 .000 .000 .274 .000 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 
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This positive correlation for CCC is also consistent with the view that resources are 

blocked at different stages of supply chain therefore increasing CCC. The result of 

correlation between CCC and NOP for different sectors reveals that this relationship 

is sensitive to industry factors like product type, its durability, production process, 

capital intensity, marketing channels and competitive forces. 

Another alternative measure of working capital management efficiency is the Net 

Trade Cycle. The correlation coefficients reflect a negative association of NOP for all 

the sectors except the Textile sector. In most of the sectors the negative correlation is 

significant at 5% level of significance. The overall result also indicates a significant 

negative association between NTC and NOP. It implies that if firms are able to reduce 

the Net Trade Cycle period, it can enhance the profitability for the firms in turn value 

creation for the shareholders. Shin & Soenen (1998) also confirmed that a shorter 

NTC is associated with higher profitability. 

The gross working capital turnover has significant positive association with NOP for 

all the sectors except Food and Textile sectors where it is insignificant. The CATAR 

and CLTAR are included for analyzing the working capital policies followed in 

different sectors. The variable CATAR has positive relation ship with profitability for 

all sectors and significant only for Automobile, Cement and Textile sector while the 

other variable CLTAR has significant negative association with NOP for all sectors 

except Energy and Food sector. It indicates that most of the sectors are following 

conservative working capital management policy. 

Current Ratio (CR), one of the traditional measures of liquidity has positive 

association with NOP in most of the sectors. Although, it has negative association 

with NOP only for energy and Sugar sectors but insignificant. The results indicate that 

CCC and NTC are measuring liquidity different from more conventional Current 

Ratio. In general, the understanding about traditional liquidity ratios like Current 

Ratio is that it has certain deficiencies in measuring working capital management 

efficiency of firms. One of the deficiencies is that this ratio incorporates those assets 

which are not readily convertible to cash and also ignore timing of cash conversion. 

Financial Debt ratio is included to see the impact of leverage on the profitability. It 
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indicates that there is significant negative relationship between FDR and NOP for all 

sectors. It implies that increase in debt utilization by the firms in these sectors will put 

a negative effect on the profitability for those firms. Other two variables sales growth 

and natural logarithm of sales show a positive relationship with profitability. In case 

of LOS which represents size, it is significantly correlated with NOP for all sectors 

while SG is significant only in case of Sugar sector.   

The above correlation analysis suggests that the differences exist between different 

industries. It suggests that both aggressive and conservative working capital 

management policies exist for different sectors. However, while interpreting the 

correlations results care must be exercised because these are not reliable indicators of 

association because it does not consider the correlation of other explanatory variables 

(Padachi, 2006). Therefore, we are also applying panel data methodology using fixed 

effect model in the following discussion. 

7.3: Sectoral Analysis of Impact of WCM on Firm Performance 

There is no single optimal working capital policy which can be applied on all firms 

because of the presence of industry or sector specific characteristics having an impact 

on firm’s decision on the level of investment in working capital (Moyer et. al. 2003).  

Therefore, the impact of working capital management on corporate performance on 

sectoral basis is also estimated using the Panel data methodology to check whether 

results are sector/industry specific. We have used fixed effect model to take into 

account the firm specific intercept, which capture the effects of the variables that are 

particular to each sector and are constant over time. Models are estimated for nine 

sectors on the basis of different components of working capital management which 

include Average Collection Period, inventory turnover in days, Average Payment 

Period, Cash Conversion Cycle and Net Trade Cycle. These measures are considered 

to be sectoral characteristics and analyzed in this section. 

7.3.1: Sector-wise Analysis of Collection Policy 

Sector-wise regression results for Average Collection Period (ACP) which represent 

collection policy are presented in following Table 7.3. The results of this table helps 
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us to identify the sectoral impact of collection policy on corporate performance opted 

in different sectors. In this table, Net Operating Profitability is regressed on the 

Average Collection Period for different sectors. The result indicates that coefficient of 

Average Collection Period for manufacturing sector is negative but insignificant.  

The sectoral results of Average Collection Period indicate that the coefficient of ACP 

is negative and significant only in case of Synthetic& Leather sector where the p-

value is (0.0406). It means that it is only the Synthetic and Leather sector where the 

collection policy of the firms is significantly affecting the performance of firms. It 

indicates that if firms in this sector reduce the collection period, it will enhance the 

profitability of the firms. The result for this sector is in line with the previous studies 

such as Garcia-Teruel and Martinez-Solano (2007), Lazaridis and Tryfonidis (2006), 

Padachi (2006) and Deloof (2003). The lengthening the deadlines for customers to 

make payment, although may improve profitability because greater payment facilities 

may raise sales, also negatively affects profitability. Therefore, a more restrictive 

credit policy giving customers less time to make payments improves performance. All 

other sectors with positive and negative signs are not significant, resulting in overall 

insignificant result for manufacturing sector.  All of the studies mentioned above were 

conducted for the over all sample of manufacturing firms where no sectoral analysis 

was carried out in these researches. Hence the sector-wise results are compared with 

the over all manufacturing sector studies. 
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Table 7.3 

Sector-wise Average Collection Period Regression Results (1998-2007) 

Dependent Variable : Net Operating Profitability 

Regression Fixed Effect model 

  
Auto & 

Engineering 

Cement & 

Ceramics 

Chemical 

Fert & 

Energy 

Sector 

Food Vana. 

& PC prod. 

Paper & 

Tobacco 

Sugar and 

Allied 

Synthetic Jute 

& Leather Textile  Overall 

C -0.29471 -0.45157 -0.24917 -0.05796 -0.41299 -0.27887 -0.91000 0.01057 0.24487 -0.30114 

 (0.0362) (0.0206) (0.1736) (0.8407) (0.176) (0.4841) (0.0071) (0.9626) (0.3073) (0.0001) 

ACP -7.75E-06 0.00023 -0.00011 0.00024 0.00041 -8.03E-05 -0.00032 -0.00082 0.00014 0.00002 

 (0.9609) (0.4608) (0.4766) (0.0600) (0.3069) (0.6446) (0.3608) (0.0406) (0.5294) (0.8153) 

GWCTR 0.05421 0.03253 0.03646 -0.00152 0.06212 0.01945 0.03128 0.05133 0.01575 0.02207 

 (0.0000) (0.0013) (0.0000) (0.8166) (0.0000) (0.0178) (0.0000) (0.0005) (0.0000) (0.0000) 

CATAR 0.22836 0.46840 0.39268 -0.03623 0.73116 0.48297 0.35847 0.12900 0.24037 0.24284 

 (0.0002) (0.0000) (0.0000) (0.5792) (0.0000) (0.0000) (0.0000) (0.1754) (0.0002) (0.0000) 

CLTAR -0.06283 -0.08064 -0.03802 -0.20366 -0.43299 -0.53200 -0.04298 0.13787 0.00680 -0.03610 

 (0.3605) (0.3668) (0.5767) (0.0079) (0.0044) (0.0000) (0.2517) (0.0220) (0.8202) (0.0132) 

FDR -0.02817 -0.17121 -0.08287 0.03719 -0.09981 -0.02816 -0.08786 -0.2085 -0.08099 -0.06347 

 (0.5504) (0.0014) (0.1609) (0.5206) (0.1186) (0.0801) (0.0074) (0.0000) (0.0004) (0.0000) 

LOS 0.01019 0.02229 0.00811 0.01154 0.01882 0.02060 0.04114 -0.00263 -0.01109 0.01484 

 (0.1543) (0.0170) (0.3624) (0.3738) (0.2054) (0.2702) (0.0126) (0.8257) (0.3478) (0.0001) 

SG 0.00131 0.01168 -0.00766 0.01252 0.02793 0.02148 0.01624 0.01123 0.01109 0.00912 

 (0.7821) (0.0158) (0.5483) (0.2272) (0.2271) (0.2754) (0.2221) (0.0084) (0.1390) (0.0005) 

CR 0.01332 0.00380 0.01215 -0.00937 -0.11749 -0.03249 0.00544 0.03900 -0.00370 0.00159 

 (0.1701) (0.8489) (0.0571) (0.0086) (0.0008) (0.0023) (0.6950) (0.0043) (0.8643) (0.5361) 

R-Square 0.7069 0.6858 0.8055 0.6698 0.7091 0.7546 0.6584 0.7789 0.3576 0.5985 

Adj. R-Squ 0.6636 0.6313 0.7769 0.6110 0.6599 0.7080 0.6074 0.7383 0.2764 0.5522 

Fstatistics 16.35 12.59 28.09 11.40 14.41 16.18 12.93 19.20 4.40 12.91 

Prob(F-sta) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

D-W Stat 1.15 1.68 1.41 1.51 1.02 1.16 2.10 1.04 1.39 1.36 

No. of Obs. 250 150 250 140 160 120 260 130 580 2040 

        The P-values are shown in parentheses. 
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The coefficients of other variables included in the model for different sectors reveals 

certain points which are as follows. The impact of Gross working capital turnover and 

current assets to total assets ratio on NOP is significant and positive for all the sectors 

except for Energy sector where it is negative for both variables but insignificant. The 

study conducted by Padachi, (2006) also revealed the same result but this study was 

conducted only for a sample of small Mauritian manufacturing firms. In the energy 

sector the result might differ due to the fact that the energy sector includes firms from 

Oil & Gas sector which are among the leading sectors in terms of productivity and 

working capital efficiency and from Power Generation sector which is the laggard 

sector in both productivity and working capital management efficiency resulting in 

insignificant result of energy sector. 

Current liabilities to total assets ratio is showing a negative impact on profitability for 

seven sectors. It means that most of the sectors are following conservative working 

capital financing policy. Synthetic & Leather sector has the significant positive impact 

of CLTAR on Net Operating Profitability which indicates higher degree of 

aggressiveness in working capital financing policy. The Textile sector has 

insignificant result. Similarly, the other variable current assets to total assets are 

positively associated with net operating profitability for all sectors except energy 

sector where it has insignificant negative association. It indicates that almost all the 

sectors are following the conservative working capital investment policy.  

The leverage impact is negative for all sectors except Energy sector. It is significant 

for five sectors which include Cement, Paper & Tobacco, Sugar, Textile and 

Synthetic & Leather sectors. The significant negative association between leverage 

and profitability is in support of Myers and Majlof (1984), Rajan and Zingales (1995), 

shin and Soenen (1998) and Deloof (2003) who predicted a negative relationship 

between leverage and profitability. The reason might be that highly levered firms in 

these sectors are soft competitors that will reduce investment (Myers, 2003). 

Therefore, insufficient Power of competition might leads to decrease in profitability. 

The size effect on profitability although indicates significant positive impact for 

overall results but on sectoral basis, it is significant only for Cement and Sugar sector. 

Current Ratio which is a traditional measure of measuring liquidity has negative 
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impact on profitability in the literature. In our study, we found a positive impact of 

Current Ratio but not significant. Sectoral result of Current Ratio indicates that it is 

negatively associated with NOP for four sectors out of nine. There is significant 

negative impact of Current Ratio on profitability for energy Food and Tobacco sector.  

Chemical & Fertilizer sector has the highest adjusted R-square (77.69%). The lowest 

values of these R-square and adjusted R-squares are for the Textile sector where these 

values are (35.76%) and (27.64%) respectively. The adjusted R-square for the rest of 

the sectors ranges between 60 to 74%. The F statistics is significant for all the sectors 

and for the overall manufacturing sector.  

7.3.2: Sector-wise Analysis of Inventory Policy 

In Table 7.4 regression models are estimated using fixed effect model for all sectors 

where we have same independent variables except for substitution of Average 

Collection Period with inventory turnover in days. There exists significant negative 

relationship between Net Operating Profitability and Inventory Turnover in Days(P-

value = 0.0000) for the manufacturing sector. This implies that profitability can be 

improved by reducing the inventory turnover in days. It also means that by keeping 

inventory for lesser time can improve profitability of firm. The estimated equation for 

Inventory Turnover in Days for different sectors reflects that Automobile, Cement, 

Sugar and Textile sector has significant negative impact of ITID on Net Operating 

Profitability. These significant results for sectors gave an overall significant impact of 

Inventory Turnover in Days on NOP for the manufacturing sector. Other sectors have 

negative but insignificant relationship except for Food & Vanaspati sector, where a 

significant positive association is found between ITID and NOP.  

Most of the studies on the relationship between inventory turnover in days and firm 

performance, such as Garcia-Teruel and Martinez-Solano (2007), Lazaridis and 

Tryfonidis (2006) and Deloof (2003) among others found a significant negative 

impact of
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Table 7.4 

Sector-wise Inventory Turnover in Days Regression Results (1998-2007) 

Dependent Variable : Net Operating Profitability 

Regression 

Model Fixed Effect model 

  
Auto & 

Engineering 

Cement & 

Ceramics 

Chemical 

Fert & 

Energy 

Sector 

Food Vanasp. 

&PC product 

Paper and 

Tobacco 

Sugar and 

Allied 

Synthetic Jute 

& Leather Textile  Overall 

C -0.15056 -0.23059 -0.19892 0.15185 -0.60616 -0.34625 -0.77654 0.16563 0.22501 -0.18819 

 (0.3022) (0.2774) (0.3045) (0.6234) (0.0441) (0.3373) (0.022) (0.4591) (0.3308) (0.0142) 

ITID -0.00023 -0.00042 -0.00003 -0.00036 0.00083 -0.00026 -0.00019 0.00012 -0.00059 -0.00031 

 (0.0122) (0.0373) (0.7790) (0.2845) (0.0038) (0.4098) (0.0324) (0.3966) (0.0000) (0.0000) 

GWCTR 0.04566 0.02360 0.03731 -0.00299 0.07177 0.01758 0.02904 0.06660 0.00977 0.01797 

 (0.0000) (0.0205) (0.0000) (0.6506) (0.0000) (0.0400) (0.0000) (0.0000) (0.0010) (0.0000) 

CATAR 0.24397 0.44122 0.38742 -0.01470 0.74486 0.46548 0.37664 0.10984 0.25178 0.23769 

 (0.0001) (0.0001) (0.0000) (0.8201) (0.0000) (0.0000) (0.0000) (0.2569) (0.0000) (0.0000) 

CLTAR -0.10668 -0.08148 -0.04980 -0.21143 -0.45059 -0.51967 -0.04301 0.12980 0.00049 0.01436 

 (0.1206) (0.3546) (0.4490) (0.0063) (0.0023) (0.0000) (0.2471) (0.0336) (0.9867) (0.0097) 

FDR -0.00886 -0.17188 -0.08043 0.04403 -0.08122 -0.02691 -0.08330 -0.22645 -0.06419 -0.05756 

 (0.8495) (0.0011) (0.1782) (0.4521) (0.1879) (0.0954) (0.0103) (0.0000) (0.0043) (0.0000) 

LOS 0.00549 0.01462 0.00571 0.00345 0.02191 0.02468 0.03515 -0.01210 -0.00733 0.01113 

 (0.4469) (0.1362) (0.5219) (0.7999) (0.1244) (0.1487) (0.0332) (0.3213) (0.5216) (0.0027) 

SG 0.00154 0.00819 -0.00639 0.00987 0.02605 0.02172 0.01715 0.01113 0.01073 0.00847 

 (0.7404) (0.104) (0.6126) (0.3433) (0.2466) (0.2641) (0.1933) (0.0102) (0.1415) (0.0011) 

CR 0.01095 0.00579 0.01252 -0.00987 -0.10088 -0.03111 0.00442 0.03882 -0.00713 0.00214 

 (0.2464) (0.7684) (0.0507) (0.0063) (0.0032) (0.0039) (0.7469) (0.0051) (0.7356) (0.4003) 

R-Square 0.7152 0.6950 0.8051 0.6630 0.7245 0.7557 0.6645 0.7717 0.3902 0.6086 

Adj. R-Sq. 0.6732 0.6422 0.7764 0.6030 0.6779 0.7093 0.6145 0.7298 0.3131 0.5634 

F statistics 17.03 13.16 28.02 11.05 15.55 16.28 13.29 18.42 5.06 13.47 

Prob(F-sta) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

D-W. Stat 1.22 1.75 1.40 1.62 1.11 1.20 2.14 0.97 1.47 1.40 

No. of Obs. 250 150 250 140 160 120 260 130 580 2040 

         The P-values are shown in parentheses. 
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Inventory Turnover in Days on the profitability of firms but all of these studies are 

again for the overall sample of manufacturing firms. There are no sectoral studies like 

the one conducted in this research where this sectoral comparison has been 

performed. These results indicate that profitability can be improved by reducing the 

number of days in inventory which means keep inventory lesser times by the sector 

firms can increase performance of these firms in sectors. 

The rest of the independent variables included in the equation are similar to one 

calculated using Average Collection Period for different sectors. The results and 

significance of these variables which include GWCTR, CATAR, CLTAR, FDR, LOS, 

SG and CR are also similar to ones found in the table 7.3. The F-statistics is also 

significant in all equations of different sectors. 

7.3.3: Sector-wise Analysis of Payment Policy 

The results of Average Payment Period model as a measure of working capital policy 

with other independent variables are presented in Table 7.5. The coefficient of 

Average Payment Period is positive but insignificant for the manufacturing sector. If 

we analyze the Average Payment Period results on sectoral basis, it reveals that six 

out of nine sectors are having their APP coefficient positive but significant only in 

case of chemical & Fertilizer sector (P-value 0.0264) and Automobile & Engineering 

sector (P-value 0.0972) significant at 0.10 level of significance. It implies that 

lengthening the payment period increases profitability. This significant positive result 

for both sectors does make economic sense because longer a firm takes time to make 

payments to credit suppliers, the higher level of working capital it reserves and is used 

to improve profitability. There is also a significant negative impact of APP on the Net 

Operating Profitability in case of Sugar and Allied sector where the p-value is 

(0.0496).  
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Table 7.5 

Sector-wise Average Payment Period Regression Results (1998-2007) 

Dependent Variable : Net Operating Profitability 

Regression 

Model Fixed Effect model 

  
Auto & 

Engineering 

Cement & 

Ceramics 

Chemical 

Fert & 

Energy 

Sector 

Food Vanasp. 

&PC prod. 

Paper and 

Tobacco 

Sugar and 

Allied 

Synthetic Jute 

& Leather Textile  Overall 

C -0.33586 -0.43316 -0.35076 -0.03157 -0.32786 -0.20439 -0.77946 0.13299 0.25296 -0.3158 

  (0.0149) (0.0254) (0.0600) (0.9131) (0.2633) (0.5889) (0.0220) (0.5481) (0.3026) (0.0000) 

APP 0.00016 0.00004 0.00018 0.00016 0.00003 -0.00016 -0.00035 0.00009 0.00002 0.00008 

  (0.0972) (0.9579) (0.0264) (0.1377) (0.7570) (0.2086) (0.0496) (0.5646) (0.8254) (0.2267) 

GWCTR 0.05724 0.03087 0.04156 -0.00149 0.05812 0.01849 0.02962 0.06232 0.01566 0.02239 

  (0.0000) (0.0021) (0.0000) (0.8215) (0.0000) (0.0236) (0.0000) (0.0000) (0.0000) (0.0000) 

CATAR 0.23943 0.45807 0.40106 0.01480 0.71612 0.45968 0.31863 0.10909 0.25019 0.24793 

  (0.0001) (0.0001) (0.0000) (0.8234) (0.0000) (0.0000) (0.0000) (0.2693) (0.0001) (0.0000) 

CLTAR -0.05488 -0.07862 -0.05453 -0.21033 -0.41716 -0.51511 -0.0488 0.10919 0.00696 -0.03840 

  (0.4125) (0.3838) (0.3985) (0.0064) (0.0060) (0.0000) (0.1913) (0.0964) (0.8161) (0.0089) 

FDR -0.03845 -0.17192 -0.06497 0.02900 -0.08929 -0.03045 -0.06316 -0.21191 -0.08130 -0.06398 

  (0.4119) (0.0014) (0.2641) (0.6284) (0.1615) (0.0582) (0.0670) (0.0001) (0.0005) (0.0000) 

LOS 0.01125 0.02208 0.01109 0.00978 0.01549 0.01766 0.03548 -0.00953 -0.01150 0.01536 

  (0.1113) (0.0192) (0.2051) (0.4508) (0.2854) (0.3183) (0.0320) (0.4169) (0.3378) (0.0000) 

SG 0.00131 0.01123 -0.00495 0.01136 0.02701 0.01395 0.02113 0.01062 0.01107 0.00904 

  (0.7803) (0.0230) (0.6908) (0.2740) (0.2441) (0.4970) (0.1173) (0.0156) (0.1418) (0.0006) 

CR 0.01321 0.00429 0.01470 -0.00947 -0.11493 -0.03179 0.00736 0.03779 -0.00314 0.00155 

  (0.1634) (0.8316) (0.0218) (0.0082) (0.0012) (0.0026) (0.5902) (0.0071) (0.8850) (0.5455) 

R-Square 0.7106 0.6844 0.8095 0.6660 0.7071 0.7579 0.6633 0.77089 0.3572 0.5988 

Adj. R-Sq. 0.6678 0.6297 0.7813 0.6066 0.6575 0.7119 0.6131 0.7288 0.2759 0.5525 

Fstatistics 16.64 12.51 28.80 11.20 14.27 16.48 13.21 18.33 4.39 12.93 

Prob(F-sta) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

D-W. Stat 1.13143 1.663787 1.437441 1.55404 1.020346 1.190351 2.135523 0.960354 1.391461 1.36039 

No. of Obs. 250 150 250 140 160 120 260 130 580 2040 

         The P-values are shown in parentheses. 
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This negative association between average payment period and profitability for the 

sugar sector is consistent with Garcia-Teruel and Martinez-Solano (2007), Lazaridis 

and Tryfonidis (2006) and Deloof 2003 who explained it as less profitable firms wait 

longer to pay their bills. However Padachi, (2006) in his study also found negative 

relationship between APP and profitability but it was insignificant. It means that for 

Sugar sector increasing payment time period reduces profitability for the firms. It 

might be possible as less profitable firms wait longer to pay their bills.  

Other independent variables have similar type of relationship with the NOP for 

different sector as in the previous table except Paper and Tobacco sector for financial 

debt ratio. It shows significant negative impact on profitability in this model. The size 

which is represented with natural logarithm of sales is also showing significant 

positive relationship with NOP in case of Cement sector which was insignificant in 

the previous table. R-square and adjusted R-square are depicting a similar patter for 

different sectors as in the previous two tables. The F-statistics is also significant for 

all sectors but lowest value is for the Textile sector. 

7.3.4: Sector-wise Analysis of Cash Conversion Cycle 

Cash Conversion Cycle, a comprehensive measure of working capital Management 

with other variables is included in the following Table 7.6. The results provide a 

strong evidence of negative impact of Cash Conversion Cycle on corporate 

profitability for the manufacturing sector where the coefficient is negative and highly 

significant. It is consistent with the view that decreasing the Cash Conversion Cycle 

will generate more profits for the company. It also implies that firms can create value 

for their shareholders by keeping the Cash Conversion Cycle to minimum.  
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The P-values are shown in parentheses. 

Table 7.6 

Sector-wise Cash Conversion Cycle Regression Results (1998-2007) 

Dependent Variable :                                                                              Net Operating Profitability 

Regression Model                                                                                            Fixed Effect model 

  
Auto & 

Engineering 

Cement & 

Ceramics 

Chemical 

Fert & 

Energy 

Sector 

Food Vanaspati 

and PC product 

Paper and 

Tobacco 

Sugar and 

Allied 

Synthetic Jute 

& Leather Textile  Overall 

C -0.17224 -0.40308 -0.24603 0.03662 -0.43004 -0.36127 -0.87172 0.12021 0.11020 -0.30268 

  (0.2154) (0.0424) (0.1651) (0.8997) (0.1515) (0.3175) (0.0099) (0.5965) (0.6452) (0.0001) 

CCC -0.00021 -0.00005 -0.00013 -0.00002 0.00014 0.00007 -0.00010 -0.00004 -0.00025 -0.00018 

  (0.0022) (0.5141) (0.0333) (0.8399) (0.1424) (0.5646) (0.2018) (0.7424) (0.0008) (0.0000) 

GWCTR 0.04881 0.03081 0.03536 -0.00247 0.06084 0.02009 0.03062 0.05983 0.01423 0.020915 

  (0.0000) (0.0017) (0.0000) (0.7088) (0.0000) (0.0143) (0.0000) (0.0001) (0.0000) (0.0000) 

CATAR 0.26556 0.44940 0.37977 -0.00531 0.72434 0.48907 0.37626 0.09715 0.28989 0.245561 

  (0.0000) (0.0001) (0.0000) (0.9388) (0.0000) (0.0000) (0.0000) (0.3102) (0.0000) (0.0000) 

CLTAR -0.11107 -0.07162 -0.02725 -0.21178 -0.42319 -0.53809 -0.04137 0.11641 0.00439 -0.04238 

  (0.1015) (0.4267) (0.6779) (0.0065) (0.005) (0.0000) (0.2692) (0.0721) (0.8819) (0.0034) 

FDR -0.01556 -0.16933 -0.09037 0.05201 -0.08547 -0.03003 -0.09198 -0.21191 -0.08358 -0.06255 

  (0.7348) (0.0016) (0.1216) (0.3789) (0.1759) (0.0659) (0.0054) (0.0001) (0.0002) (0.0000) 

LOS 0.00590 0.02044 0.00846 0.00766 0.01868 0.02417 0.03930 -0.00814 -0.00435 0.015187 

  (0.4028) (0.0346) (0.322) (0.559) (0.1998) (0.1574) (0.0171) (0.5038) (0.7126) (0.0000) 

SG 0.00159 0.01060 -0.00833 0.01029 0.02730 0.0205 0.01503 0.01084 0.00911 0.008726 

  (0.3612) (0.0344) (0.5048) (0.3249) (0.2354) (0.3023) (0.2568) (0.0133) (0.2207) (0.0008) 

CR 0.00863 0.00619 0.01452 -0.00961 -0.10631 -0.03335 0.00499 0.03848 -0.00011 0.001965 

  (0.7309) (0.7594) (0.0234) (0.0079) (0.0027) (0.0017) (0.718) (0.0059) (0.9958) (0.441) 

R-Square 0.7193 0.6854 0.8091 0.6598 0.7114 0.7548 0.6596 0.7704 0.3709 0.6052 

Adj R-Squ 0.6779 0.6310 0.7810 0.5992 0.6626 0.7083 0.6089 0.7282 0.2914 0.5596 

Fstatistics 17.38 12.58 28.74 10.89 14.58 16.20 13.00 18.28 4.66 13.28 

Prob(F-sta) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

D-W. Stat 1.20 1.67 1.46 1.57 1.06 1.15 2.10 0.96 1.43 1.37 

No. of Obs. 250 150 250 140 160 120 260 130 580 2040 
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The comparative sectoral coefficients for Cash Conversion Cycle shows that seven 

out of nine sectors have negative coefficients but significant in case of Automobile & 

Engineering, Chemical & Fertilizer and Textile sectors. There are two sectors where 

the coefficient is positive but not significant. Therefore it indicates that if the firms in 

different sectors are able to reduce this time period, it will enhance their profitability 

and will also create value for shareholders. The results of Automobile & Engineering, 

Chemical & Fertilizer and Textile sectors are consistent with Garcia-Teruel and 

Martinez-Solano (2007), Lazaridis and Tryfonidis (2006), Padachi (2006), Deloof 

(2003), Eljelly (2004) and Shin & Soenen (1998) who also found significant negative 

association of CCC with profitability of the firms and explained that if firms are 

interested in creating value for the shareholders, they must try to keep CCC to 

minimum level. The negative relationship between cash conversion cycle and 

profitability can also be explained by the fact that minimizing the investment in 

current assets can help in boosting profits. This ensures that liquid cash is not 

maintained in the business for too long and that is used in generating profits for the 

firm. 

Other independent variables depict similar type of results for different sectors as 

shown in the previous three tables. There significance almost remains same in all 

regression models. There is a minor difference in the coefficient value and also in the 

level of significance but the overall results remain the same. The value of R-square 

varies between 65 to 81% for all sectors except Textile sector where it is 37%. 

Similarly adjusted R-square ranges between 60 to 78% except Textile sector with 

29%. F-statistics is significant in all sectors but lowest value is for the Textile sector. 

We have also included Net Trade Cycle instead of Cash Conversion Cycle in the 

model presented in Table 7.7, while all other variables are same as in the previous 

equations. The overall result of this equation provides a strong evidence of negative 

relationship between Net Trade Cycle and profitability of firms as the coefficient of 

NTC is negative and highly significant. It implies that a firm with relatively shorter 

NTC is more profitable. All other variables have similar type of results as in the 

previous equations.  
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The P-values are shown in parentheses. 

Table 7.7 

Sector-wise Net Trade Cycle Regression Results (1998-2007) 

Dependent Variable :                                                                            Net Operating Profitability 

Regression Model                                                                                        Fixed Effect model 

  
Auto & 

Engineering 

Cement & 

Ceramics 

Chemical 

Fert & 

Energy 

Sector 

Food Vanaspati 

and PC product 

Paper and 

Tobacco 

Sugar and 

Allied 

Synthetic Jute 

& Leather Textile  Overall 

C -0.23483 -0.22682 -0.17473 0.029446 -0.3207 -0.30584 -0.83512 0.051824 0.244202 -0.33548 

  (0.1118) (0.2942) (0.3243) (0.9195) (0.3373) (0.4208) (0.0126) (0.8327) (0.2985) (0.00000) 

NTC -7.90E-05 -0.00034 -0.00022 1.67E-06 4.42E-08 -6.16E-05 -0.00022 5.47E-05 -0.00024 -0.00016 

  (0.2872) (0.0494) (0.0191) (0.9867) (0.9999) (0.6654) (0.0186) (0.4275) (0.0007) (0.00000) 

GWCTR 0.05143 0.025718 0.032852 -0.00249 0.058407 0.019085 0.029609 0.064386 0.013919 0.016352 

  (0.0000) (0.0099) (0.00000) (0.7072) (0.00000) (0.0219) (0.00000) (0.00000) (0.00000) (0.00000) 

CATAR 0.238057 0.442862 0.374708 -0.01055 0.716652 0.484056 0.397639 0.086093 0.271458 0.261272 

  (0.0001) (0.0001) (0.00000) (0.8768) (0.00000) (0.00000) (0.00000) (0.3675) (0.00000) (0.00000) 

CLTAR -0.08861 -0.08054 -0.01895 -0.21126 -0.41862 -0.53175 -0.03799 0.138976 0.010177 -0.0353 

  (0.2159) (0.361) (0.7739) (0.0066) (0.0061) (0.00000) (0.3061) (0.0291) (0.731) (0.0128) 

FDR -0.0101 -0.16702 -0.09676 0.054232 -0.09101 -0.02739 -0.09643 -0.21889 -0.07781 -0.06472 

  (0.839) (0.0016) (0.0983) (0.3507) (0.1527) (0.092) (0.0032) (0.00000) (0.0006) (0.0000) 

LOS 0.007925 0.013767 0.005992 0.008028 0.015224 0.021933 0.037786 -0.00591 -0.01057 0.015473 

  (0.283) (0.172) (0.4793) (0.542) (0.3333) (0.2181) (0.0207) (0.634) (0.3616) (0.0000) 

SG 0.012336 0.00803 -0.00944 0.010394 0.026965 0.021787 0.015905 0.010861 0.010074 0.00879 

  (0.1971) (0.1152) (0.4502) (0.3206) (0.245) (0.2668) (0.2257) (0.0122) (0.1745) (0.0006) 

CR 0.001347 0.007318 0.014052 -0.0096 -0.11694 -0.03245 0.002327 0.040547 -0.00243 0.0023 

  (0.7747) (0.7112) (0.027) (0.0086) (0.0009) (0.0024) (0.8657) (0.0039) (0.9097) (0.3591) 

R-Square 0.7083 0.6938 0.8099 0.6597 0.7068 0.7545 0.6660 0.7715 0.3713 0.6104 

Adj R-Sq 0.6653 0.6408 0.7819 0.5991 0.6572 0.7078 0.6162 0.7295 0.2918 0.5654 

Fstatistics 16.47 13.08 28.90 10.89 14.25 16.17 13.38 18.40 4.67 13.57 

Prob(F-sta) (0.00000) (0.00000) (0.00000) (0.00000) (0.00000) (0.00000) (0.00000) (0.00000) (0.00000) (0.00000) 

D-W. Stat 1.17 1.71 1.44 1.56 1.01 1.16 2.14 0.95 1.44 1.42 

No. of Obs. 250 150 250 140 160 120 260 130 580 2040 
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These results show that six out of nine sectors have their NTC coefficient negative 

while it is significant for Cement, chemical & Fertilizer, Sugar and Textile sector. 

Three sectors are with the positive coefficient but all are insignificant. These sectors 

are energy, Food and Synthetic & Leather. Therefore it implies that reducing Net 

Trade Cycle days enhance profitability for different manufacturing sectors. If firms in 

different manufacturing industries / sectors want to enhance their profitability they 

would need to give importance to reducing the length of Net Trade Cycle as well. 

Soenen (1993) also conducted a study on sectoral basis but did not find a consistent 

relationship between NTC and return on assets for different industries. As this 

relationship varies from positive to negative for different industries which identified 

the industry effects. Another study by Kmath, (1989) also reported an inverse 

relationship between NTC and corporate profitability in retail grocery industry but 

these findings did not hold true for every year of study. 

Other variables included in the model shows that Net Operating Profitability increases 

with increase in gross working capital turnover ratio, current assets to total assets ratio 

for almost all sectors. While in some sectors sales growth and size of the firms 

measured by natural logarithm of sales has significant positive impact on profitability. 

On the other side it decreases with increase in current liabilities to total assets and 

financial debt ratio and Current Ratio for some sectors. 

The results of all models suggest that managers can increase the profitability by 

reducing the Cash Conversion Cycle, Net Trading Cycle, Average Collection Period 

and inventory turnover in days. Further increase in the size, sales growth and decrease 

in the debt ratio can also lead to increase profitability. The adjusted R-Square in all 

models is between 60 to 79% in all the above tables for all sectors except Textile 

sector which ranges between 26 to 31%. F-statistics is also significant for all sectors 

and Textile with the lowest value. The R-Square and adjusted R-square which was 

round 50 to 53%  in case of OLS improved to 76 to 82% in case of fixed effect model 

except Textile sector. In the fixed effect model using firm specific intercept improves 

the explanatory Power of the models. 
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7.4: Conclusions 

The impact of working capital management on corporate performance is estimated by 

panel data using fixed effect models on sectoral basis. The results indicate that there 

are variations in sectoral performance in terms of different measures of working 

capital management. There is no consistent behavior of any of the working capital 

management measure in all of the sectors. The results vary from sector to sector. In 

some sectors, some of the measures play their vital role in predicting the profitability 

while not in others. In case of collection policy, only one of the sector synthetic & 

leather has the significant negative association between average collection period and 

firm’s profitability. In case of inventory policy, four sectors out of nine has significant 

negative association between inventory turnover in days and net operating 

profitability which indicates that in these sectors profitability can be increased by 

reducing number of days in inventory and inventory levels. These sectors where ITID 

and NOP has significant negative association are automobile & engineering, cement 

& ceramics, sugar & allied and textile sector. If we analyze the payment policy results 

on sectoral basis, it reveals that coefficient of average payment period is positive and 

significant only in case of chemical & fertilizer sector where profitability can be 

increased by delaying the payments to suppliers. 

The comparative sectoral coefficients for cash conversion cycle shows that significant 

negative relationship exists in case of Automobile & Engineering, Chemical & 

Fertilizer and textile sectors. This negative association indicates that the value for the 

shareholders can be created by reducing cash conversion cycle of firms in these 

sectors. The other alternative measure of working capital management called as net 

trade cycle also shows similar results. There exists significant negative impact of 

NTC on NOP in case of cement, chemical & fertilizer, sugar and textile sector. Other 

variables included in the model shows that net operating profitability increases with 

increase in gross working capital turnover ratio, current assets to total assets ratio for 

almost all sectors. While in some sectors sales growth and size of the firms measured 

by natural logarithm of sales has significant positive impact on profitability. On the 

other side it decreases with increase in current liabilities to total assets and financial 

debt ratio and current ratio for some sectors. 
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Total factor productivity growth and its components are estimated for different 

manufacturing sectors during period 1998 – 2007. First, the growth, nominal and real, 

in terms of output for 24 manufacturing sectors as per Karachi Stock Exchange 

classification during 1998 to 2007 is discussed followed by the estimation of total 

factor productivity growth and its sources which include technical and efficiency 

change. The comparison and ranking of different manufacturing sectors based on total 

factor productivity growth and its sources is presented at the end of this chapter.  

8.1: Sector-wise Nominal and Real Growth 

Before discussing the total factor productivity growth and its components, the 

nominal and real growth in different manufacturing sectors based on the aggregate 

output measured in terms of sales is presented in Table 8.1.   

As it can be seen from the table, the overall manufacturing sector grew by 15.02% 

during 1998-2007 in nominal terms and 9.45% in real terms. Cable & Electric Goods 

and Oil & Gas Exploration and Refinery sector are on the top in terms of average real 

growth i.e. 21.38% and 18.61% respectively. Other sectors which are among the 

leading sectors in terms of real growth are Jute, Automobile Assembler, Glass & 

Ceramics and Oil & Gas Marketing. The sectors which are laggard in terms of real 

growth rate include Vanaspati and Allied which has negative real growth rate of -

1.58%, Food & Personal care products, Tobacco, Textile Weaving, Sugar and Allied 

and Power sector. All these sectors have growth rate of less than 5%. Rest of the 

sectors has their growth rate between 5 to 15%.  

The overall growth rate of manufacturing sector during 1998 to 2007 indicates that 

during year 1998-1999, the real growth rate is negative (-0.07%) which was mainly 

attributed to the political crisis in the country and atomic explosions. In 2001-02, 

average real growth is very low at 0.70%. Rest of the time period shows a gradual 

increase in the growth rate except for the year 2006-07 where it again declined to 

3.34%.  
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Table 8.1 

Sector-wise Real and Nominal Growth %age (1998-2007) 

Sector 1999 2000 2001 2002 2003 2004 2005 2006 2007 Avg. Nom. Avg. Real(*) 

Automobile Assembler  24.98 -2.61 20.91 13.26 42.05 40.26 35.76 30.60 -0.14 22.79 17.22 

Automobile Parts 21.35 5.69 5.85 -3.32 20.61 31.75 19.35 21.08 12.98 15.04 9.47 

Cement 33.44 20.80 -8.94 2.81 -1.00 38.91 31.09 45.34 -6.45 17.33 11.76 

Chemical 30.52 -18.73 21.60 11.69 23.34 15.60 12.72 10.07 7.88 12.74 7.17 

Engineering -11.53 10.01 21.15 15.86 20.11 19.23 69.29 -0.39 33.93 19.74 14.17 

Oil & Gas Expl.& Ref. -7.64 74.28 21.68 -13.74 26.79 7.76 4.51 98.96 4.98 24.18 18.61 

Oil and Gas Marketing -15.08 72.72 31.58 0.52 21.97 6.78 27.83 31.51 9.98 20.87 15.30 

Pharmaceutical -5.47 11.40 52.40 9.41 15.38 11.26 9.40 10.95 4.77 13.28 7.71 

Textile Composite 10.62 7.82 16.26 7.15 10.14 18.59 -15.11 39.41 15.97 12.31 6.74 

Textile Spinning 5.76 13.10 12.48 -4.87 10.53 23.90 -22.70 47.40 14.32 11.10 5.53 

Textile Weaving 2.73 3.23 4.77 -3.01 5.81 35.36 -23.05 49.82 2.02 8.63 3.06 

Cable & Elect. Goods 26.7 18.5 13.2 12.7 19.2 32.5 62.0 45.4 16.6 27.40 21.83 

Fertilizer -13.7 0.8 7.3 32.3 18.7 0.9 28.8 9.3 10.1 10.50 4.93 

Food & Per. Care Prod. -10.4 8.9 5.2 10.4 3.9 -0.5 27.5 0.9 14.9 6.75 1.18 

Glass and Ceramics 28.7 16.6 13.9 3.2 26.5 14.2 39.0 52.5 9.5 22.67 17.10 

Jute -0.6 17.8 10.6 8.8 33.2 21.3 75.7 26.3 15.6 23.20 17.63 

Leather &Tanneries 8.9 7.1 9.9 -2.9 5.8 8.1 17.3 13.6 23.7 10.18 4.61 

Miscellaneous 0.0 19.1 24.3 7.7 6.8 18.3 75.8 39.0 21.0 23.55 17.98 

Paper and Board 11.1 7.8 9.2 5.1 12.6 10.8 17.3 9.9 15.3 11.00 5.43 

Power Gen. and Dist. -17.6 20.2 12.8 -22.8 -6.2 -16.6 8.0 62.5 48.9 9.90 4.33 

Sugar and Allied 2.0 -7.7 14.7 -1.0 1.8 21.4 23.3 36.9 -10.7 8.95 3.38 

Synthetic and Rayon -2.2 21.9 84.6 -1.4 18.8 21.1 -14.6 18.4 -3.4 15.92 10.35 

Tobacco 9.7 5.6 15.4 4.1 4.1 11.6 10.1 3.9 12.0 8.51 2.94 

Vanaspati and Allied 3.0 26.7 -6.5 9.0 1.5 -9.4 -10.5 28.3 -6.1 3.99 -1.58 

Average Nominal 5.63 15.04 17.26 4.20 14.27 15.96 21.21 30.49 11.14 15.02 9.45 

Average Real -0.07 11.44 12.86 0.70 10.97 11.36 11.91 22.59 3.34 9.45   

Source: Aggregate data of sales output extracted from Annual Reports of manufacturing firms of different sectors 

(*): Real growth rates are calculated by subtracting inflation rate from nominal growth rates  
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This decline is again attributed to the political crisis, internal and external threats to 

the country and war against terror. Average real growth rate is the highest at 22.59% 

during 2005-06. 

8.2: Sector-wise Total Factor Productivity Growth and its 

Components.  

The Total Factor Productivity Index technique is used to construct a grand frontier 

based on the data from all sectors. Each sector is compared to the frontier. Technical 

efficiency is how much closer a sector gets to the grand frontier and how much this 

grand frontier shift at each sector observed input mix is called technical change. 

Referring to equations 4.4 – 4.6 in chapter 4, we have calculated Malmquist total 

factor productivity and efficiency change, technical change, pure technical efficiency 

and scale change component for all the industries in the sample. A summary 

description of the average performance of industries over the entire period is 

presented in Table 8.2
8
. 

The bottom line of the table shows that manufacturing sectors experienced a decline 

in TFP growth by (-0.3%) during 1998-2007. The analysis of industries reveals that 

thirteen out of twenty four industries enjoyed positive TFP growth. The overall TFP 

growth is negative due to decline in technical change by -1.5% and all industries 

except five industries have their technical change less than 1.00, which shows a 

negative effect on the overall TFP growth and a main cause in dampening the total 

factor productivity for industries. The analysis of sources of TFP growth reveals that 

all industries have their efficiency change equal to 1 or greater than one except 

Vanaspati and Allied industry which has efficiency change 0.995. It indicates that 

improvement in these industries is due to their productivity based catching up 

capability. Efficiency change is the result of pure technical efficiency change and 

scale efficiency change. With regards to pure efficiency change, it is one or more than 

one in all industries except for Glass and Ceramics industry. In case of Scale 

                                                 
8
 To the best of my knowledge, this is the first study in Pakistan where the TFP growth and its 

components are calculated using Malmquist Productivity Index for different manufacturing sectors as 

per KSE classification of sectors. Furthermore, no other study has used financial data for this purpose. 

Hence, no other study is available to compare the sector-wise results. 
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efficiency change, value close to unity shows that most of the industries are operating 

at optimum scale. Therefore, both Scale efficiency and pure technical efficiency have 

contributed to the improvement in Technical efficiency.  

Table 8.2 

Malmquist TFP Index of Sector Means (1998-2007) 

No. Sector EFFCH TECHCH PECH SECH TFPCH 

1 Automobile Assembler 1.010 0.997 1.011 0.999 1.008 

2 Automobile Parts and Accessories 1.010 0.993 1.005 1.005 1.002 

3 Cable and Electric Goods 1.013 0.994 1.011 1.002 1.007 

4 Cement 1.066 0.954 1.068 0.999 1.017 

5 Chemical 1.037 0.983 1.037 1.001 1.020 

6 Engineering 1.018 0.988 1.014 1.003 1.006 

7 Fertilizer 1.000 0.978 1.000 1.000 0.978 

8 Food and Personal care Product 1.000 1.004 1.000 1.000 1.004 

9 Glass and Ceramics 1.011 0.985 0.997 1.014 0.996 

10 Jute 1.012 0.997 1.000 1.012 1.009 

11 Leather and Tanneries 1.011 1.000 1.008 1.003 1.011 

12 Miscellaneous 1.022 0.985 1.000 1.022 1.007 

13 Oil & Gas Exploration and Refinery 1.000 1.007 1.000 1.000 1.007 

14 Oil and Gas Marketing 1.015 1.004 1.000 1.015 1.020 

15 Paper and Board 1.013 0.966 1.012 1.001 0.979 

16 Pharmaceutical 1.005 1.003 1.004 1.002 1.009 

17 Power Generation and Distribution 1.000 0.971 1.000 1.000 0.971 

18 Sugar and Allied 1.013 0.983 1.015 0.999 0.996 

19 Synthetic and Rayon 1.014 0.980 1.018 0.996 0.994 

20 Textile Composite 1.008 0.980 1.013 0.995 0.988 

21 Textile Spinning 1.013 0.983 1.014 0.999 0.996 

22 Textile Weaving  1.005 0.984 1.004 1.002 0.989 

23 Tobacco 1.000 0.970 1.000 1.000 0.970 

24 Vanaspati and Allied 0.995 0.957 1.000 0.995 0.953 

Mean  Manufacturing Sector 1.012 0.985 1.009 1.003 0.997 

Note: EFFCH is Efficiency Change; TECHCH is Technical Change; PECH is Pure Efficiency 

Change; SECH is Scale Efficiency Change and TFPCH is Total Factor Productivity Change. 

In the above table, the comparison of TFP change in different industries shows that 

Oil and Gas Marketing sector and Chemical sector on average has the highest growth 

in TFP (2.0%) during 1998 to 2007, followed by the Cement sector that has (1.7%) 

total factor productivity growth. Leather and Tanneries is the next in ranking with 

TFP growth of (1.1%).  The worst performer in terms of total factor productivity 

growth is the Vanaspati & Allied (-4.7%), Tobacco (-3.0%), Power Generation & 
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Distribution (-2.9%) and Fertilizers sectors (-2.2%). The TFP of Textile sector which 

includes Spinning, Composite and weaving also decreased during 1998 to 2007. 

The average results of industrial sector in terms of total factor productivity growth 

and its sources for each year from 1998 to 2007 calculated using Malmquist 

Productivity Index are presented in the Table 8.3. 

Table 8.3 

Malmquist TFP Index of Yearly Means during 1998-2007 

Year EFFCH TECHCH PECH SECH TFPCH 

1999 1.102 0.909 1.075 1.025 1.001 

2000 1.001 1.019 0.998 1.003 1.020 

2001 1.012 0.969 1.009 1.003 0.981 

2002 1.002 0.991 1.002 1.000 0.992 

2003 0.985 1.021 0.987 0.997 1.006 

2004 1.014 0.963 1.025 0.990 0.976 

2005 0.993 1.006 0.985 1.008 0.999 

2006 1.010 1.010 1.005 1.006 1.020 

2007 0.996 0.984 1.003 0.993 0.980 

Mean 1.012 0.985 1.009 1.003 0.997 

Note: EFFCH is Efficiency Change; TECHCH is Technical 

Change; PECH is Pure Efficiency Change; SECH is Scale 

Efficiency Change and TFPCH is Total Factor Productivity 

Change. 

The result of total factor productivity change shows a mix trend during period 1998 to 

2007. It can be seen in the figure 8.1. TFP increased during period 1998 to 2000 and 

afterwards declined till year 2002. TFP increased by 0.6% for year 2003, but declined 

for next two years. During year 2006 it again increased by 2.0% but during year 2006-

07 it declined by 2.0%. 
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Figure 8.1 

Total Factor Productivity Growth and Components
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Similar type of trend can be seen for efficiency change and technical change. The 

efficiency change relatively shows a better position during 1998 to 2007 except few 

years, where it declined. On average the efficiency change increased by 1.2% during 

ten years time period while on the other side, the source of productivity known as 

technical change declined by 1.5% during this time period. It was less than one for 

five years, resulting over all declines in the technical change.  

8.2.1: Sector-wise Total Factor Productivity Growth on Yearly Basis 

The comparative results of individual industries in terms of productivity for each year 

during 1998-2007 are presented in Table 8.4, which explains total factor productivity 

change for all sectors on yearly basis and provide a comprehensive understanding 

about the performance of different sectors. 
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Table 8.4 

Sector-wise Total Factor Productivity Growth (1998-2007) 

S. No Sector 1999 2000 2001 2002 2003 2004 2005 2006 2007 Mean 

1 Automobile Assembler 1.023 0.985 1.035 0.972 1.042 0.987 0.985 1.057 0.987 1.008 

2 Automobile Parts and Accessories 1.017 1.030 0.983 0.987 1.040 1.019 0.970 0.997 0.979 1.002 

3 Cable and Electric Goods 1.109 0.998 0.980 1.009 0.997 0.993 0.984 1.021 0.980 1.007 

4 Cement 1.149 1.174 0.893 1.064 0.930 1.232 0.985 1.068 0.752 1.017 

5 Chemical 1.010 1.143 1.005 0.965 1.048 1.035 0.986 1.008 0.991 1.020 

6 Engineering 1.019 0.983 1.004 1.127 0.939 0.979 1.020 0.994 0.999 1.006 

7 Fertilizer 0.936 0.964 1.007 0.977 0.984 0.977 1.002 0.989 0.964 0.978 

8 Food and Personal care Product 1.016 1.027 1.001 1.023 0.983 0.940 1.022 1.009 1.014 1.004 

9 Glass and Ceramics 1.086 1.023 0.957 0.926 1.029 0.980 1.013 0.998 0.963 0.996 

10 Jute 0.966 0.970 1.007 1.021 1.116 0.999 1.015 0.974 1.019 1.009 

11 Leather and Tanneries 1.051 1.004 1.008 0.991 0.990 0.997 1.023 1.015 1.023 1.011 

12 Miscellaneous 1.016 1.047 1.003 1.017 1.000 0.865 1.068 1.062 0.999 1.007 

13 Oil & Gas Exploration and Refinery 0.883 1.232 1.023 0.781 1.096 0.932 0.952 1.296 0.975 1.007 

14 Oil and Gas Marketing 1.005 1.010 1.010 0.953 1.051 0.940 1.087 1.087 1.043 1.020 

15 Paper and Board 1.030 0.998 0.995 0.998 1.032 0.981 0.951 0.897 0.939 0.979 

16 Pharmaceutical 1.040 1.033 0.982 1.016 1.046 1.012 0.994 0.978 0.982 1.009 

17 Power Generation and Distribution 0.729 0.984 0.979 1.115 0.901 0.993 1.034 1.006 1.052 0.971 

18 Sugar and Allied 1.034 1.007 0.968 1.011 0.973 1.005 1.011 0.991 0.964 0.996 

19 Synthetic and Rayon 1.006 0.963 1.073 0.977 0.987 1.002 0.964 1.010 0.971 0.994 

20 Textile Composite 0.985 1.038 0.971 0.986 0.966 0.971 0.995 0.998 0.986 0.988 

21 Textile Spinning 0.987 1.061 0.956 0.964 0.993 0.996 0.996 1.021 0.992 0.996 

22 Textile Weaving  0.970 0.986 0.958 1.001 0.998 1.015 0.981 1.017 0.980 0.989 

23 Tobacco 1.012 0.847 0.999 0.971 0.947 0.996 0.979 0.974 1.016 0.970 

24 Vanaspati and Allied 1.026 1.042 0.779 1.012 1.077 0.687 0.975 1.069 0.997 0.953 

  Manufacturing Sector 1.001 1.02 0.981 0.992 1.006 0.976 0.999 1.02 0.98 0.997 
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In the first year of analysis, Cement sector is the best performer among all the sectors 

with TFP growth 14.9% followed by Cable and Electric goods sector where the 

productivity increased by 10.95%. Power Generation and Distribution sector is the 

worst performer (-21.1%) followed by Oil and Gas Exploration and Refinery sector (-

11.7%). All three Textile sectors with Fertilizer sector are among the bad performers 

during this year. During year 2000, the total factor productivity of fourteen out of 

twenty four sectors increased with Oil and Gas Exploration and Refinery, Cement and 

chemical top in ranking with productivity change of 23.2%, 17.4% and 14.3% 

respectively. Tobacco is the worst performer in this year with TFP decline by 

15.3%.This year was also among the most favorable for overall manufacturing sector 

where the total factor productivity increased by 2.0%. In the next year 2001, the TFP 

growth for over all manufacturing sector declined by 1.9% and it is negative for most 

of the sectors. Vanaspati and Allied sector is the worst performer in this year where 

the TFP declined by -22.1% followed by Cement sector with a decline of -10.7%. In 

this year Synthetic and Rayon sector has highest TFP growth of 7.3% followed by 

Automobile assembler sector with a TFP growth of 3.5%. 

In year 2002, again a tangle up trend similar to year 2001 can be seen where only 

eleven sectors has their TFP more than 1 and Engineering sector is top in ranking with 

12.7% growth. The highest productivity decline during this year is for Oil & Gas 

Exploration and Refinery sector where it declined by 21.9%.   Jute sector with Oil and 

Gas, Automobile, Vanaspati and Allied, chemical, Pharmaceutical sectors performed 

better during 2003 where the TFP for the Jute, Oil & Gas Exploration and Vanaspati 

& Allied is top in ranking with growth of 11.6%, 9.6% and 7.7% respectively. 

Cement sector played a leading role in total factor productivity growth of industrial 

sector with highest (best performance) 23.2% during 2003-04. This year is not a good 

one for the overall manufacturing sector because in this year TFP declined by 2.4% 

and seventeen out of twenty four sectors have their TFP growth in negative. In year 

2005, Oil & Gas Marketing sector has the highest TFP growth of 8.7%. This year the 

total factor productivity is relatively stable and is only 0.1% less than unity. Fourteen 

sectors have their total factor productivity less than one. Overall manufacturing sector 

also performed better during year 2006 where 14 out of 24 sectors have their TFP 

growth above than 1 and manufacturing sector’s TFP grew by 2.0%. Oil and Gas 
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Exploration and Refinery has the highest total factor productivity change 29.6% and 

Oil & Gas Marketing sector next in ranking with 8.7% change. Other sectors which 

performed better during this year are Cement, Vanaspati and Allied, Automobile 

assembler and Miscellaneous. Year 2007 was a crucial year for the overall 

manufacturing sector where the productivity change for all the sectors declined except 

for five sectors which include Power Generation & Distribution, Oil and Gas 

Marketing, Tobacco, Leather, Jute and Food & Personal care products sectors.  In this 

year overall TFP declined by 2.0%. 

In terms of total factor productivity growth Oil and Gas Marketing sector and Food & 

Personal care product sector has relatively more stable results because in both sectors 

TFP change in seven out of nine years is more than one. Due to this reason the Oil 

and Gas Marketing sector is top in ranking in terms of total factor productivity 

growth. Other sectors which are relatively stable in terms of TFP growth include 

Chemical, Cement, Leather and Pharmaceutical. Chemical and Cement sectors 

followed the Oil and Gas Marketing sectors in terms of overall TFP change ranking. 

As discussed earlier year 2007 was the most crucial year for most of the sectors where 

TFP declined almost for all sectors. If we exclude this year from our analysis, the over 

all TFP growth for the manufacturing sector and TFP growth of many sectors changed 

towards positive direction. The exclusion of this year from analysis will also replace 

the ranking for both sectors and Cement sector will be the most stable one and best 

performer in all sectors while the Oil and Gas Marketing sector will be the next in the 

ranking. Textile sector (Composite, Spinning and Weaving) is the worst performer 

throughout study period in terms of TFP growth except in few years where it is 

positive. If we see Textile Composite sector, it has negative productivity change in all 

years except year 2000. Similar type of result is for the Spinning sector where the TFP 

is negative in seven out of nine years and for Textile Weaving sector it is negative for 

six out of nine years. Other bad performing sectors include Tobacco and Fertilizer 

sector where the TFP growth is negative for seven out of nine years.   

8.2.2: Sector-wise Managerial Efficiency Growth on Yearly Basis 

The indices of total factor productivity have been decomposed into efficiency change 

also called managerial efficiency and technical (technological adoption) change. 
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Efficiency change can make use of existing input to produce more of same product. 

As one gets more experience in producing some product, it becomes more and more 

efficient in it. Therefore, to understand the contribution made by managerial 

efficiency in the productivity growth, Sector-wise efficiency movement is presented 

in Table 8.5.  

In general these results suggest that efficiency change is an important contributor in 

the total factor productivity. The average efficiency change for each sector is equal or 

greater than one except Vanaspati and Allied sector where it is less than one. Cement 

sector with chemical, Engineering and Oil and Gas Marketing sectors are at the top in 

overall ranking on the basis of managerial efficiency with 6.6%, 3.7% and 1.8% 

respectively. During 1999, being first year of analysis, the efficiency change for all 

sectors is positive and overall manufacturing sector’s efficiency increased by 10.2%, 

being the highest efficiency growth in entire period. Cement sector is the best 

performer with 35.7% efficiency change (highest in entire period) followed by 

Synthetic and Rayon sector (19.4%) and Sugar sector with (18.8%). Cement sector 

continued its better performance in terms of efficiency change in the following year 

2000 where it increases by 10.8%%. Chemical sector is the best performer in this year 

with an efficiency growth of 11.8%. 

Year 2001 is also a good one in terms of efficiency change which is positive for 

twenty out of twenty four sectors. In this year, Synthetic sector outperformed other 

sectors by increasing efficiency growth to 14.6%. The efficiency change is again 

positive for twenty one sectors out of twenty four sectors in year 2004.  In this year, 

the efficiency change for the Cement sector is 28.6% being the highest followed by 

chemical sector with 6.8%. 
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Table 8.5 

Sector-wise Efficiency (Managerial) Change (1998-2007) 

S. No Sector 1999 2000 2001 2002 2003 2004 2005 2006 2007 Mean 

1 Automobile Assembler 1.113 0.975 1.025 1.000 1.000 1.000 1.000 0.995 0.991 1.010 

2 Automobile Parts and Accessories 1.089 1.011 1.000 0.994 0.994 1.050 0.966 1.011 0.978 1.010 

3 Cable and Electric Goods 1.167 0.980 1.001 1.003 0.983 1.020 0.970 1.036 0.974 1.013 

4 Cement 1.357 1.108 0.988 1.012 0.951 1.286 1.014 1.002 0.953 1.066 

5 Chemical 1.142 1.118 1.038 0.958 1.033 1.068 0.981 1.021 0.992 1.037 

6 Engineering 1.094 0.967 1.045 1.116 0.917 1.013 1.013 1.011 1.000 1.018 

7 Fertilizer 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 

8 Food and Personal care Product 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 

9 Glass and Ceramics 1.168 1.000 1.000 0.944 1.001 1.005 1.008 1.007 0.980 1.011 

10 Jute 1.083 0.944 1.020 1.030 1.034 1.000 1.000 1.000 1.000 1.012 

11 Leather and Tanneries 1.067 0.981 1.003 0.975 1.009 1.061 0.981 1.011 1.016 1.011 

12 Miscellaneous 1.089 1.035 1.030 1.047 0.971 0.883 1.075 1.075 1.011 1.022 

13 Oil & Gas Exploration and Refinery 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 

14 Oil and Gas Marketing 1.115 0.995 1.012 1.020 1.000 1.000 1.000 1.000 1.000 1.015 

15 Paper and Board 1.184 0.966 1.025 1.025 0.993 0.989 0.961 0.910 1.092 1.013 

16 Pharmaceutical 1.040 1.009 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.005 

17 Power Generation and Distribution 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 

18 Sugar and Allied 1.188 0.981 0.995 1.013 0.937 1.039 1.010 1.009 0.968 1.013 

19 Synthetic and Rayon 1.194 0.918 1.146 0.969 0.957 1.021 0.957 1.027 0.973 1.014 

20 Textile Composite 1.134 1.017 1.011 0.982 0.934 1.006 0.993 1.002 1.007 1.008 

21 Textile Spinning 1.154 1.038 0.979 0.965 0.952 1.025 0.985 1.042 0.994 1.013 

22 Textile Weaving  1.124 0.974 0.976 1.002 0.977 1.026 0.970 1.025 0.983 1.005 

23 Tobacco 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 

24 Vanaspati and Allied 1.017 1.023 1.000 1.000 1.000 0.901 0.961 1.073 0.994 0.995 

  Manufacturing sector 1.102 1.001 1.012 1.002 0.985 1.014 0.993 1.01 0.996 1.012 
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The results in the above table also explain that six sectors including Fertilizer, Food 

and Personal care product, Oil and Gas Exploration and Refinery, Pharmaceutical, 

Power Generation and Distribution and Tobacco sectors do not show any change in 

terms of managerial efficiency during 1998-2007. The Cement sector has performed 

relatively better than all other sectors in terms of efficiency change as it is top in 

ranking during years 1999, 2000 and 2004. Other good performing sectors in terms of 

efficiency change are chemical, Engineering, Oil and Gas Marketing and 

Miscellaneous sectors. These sectors have their efficiency change in positive for 

seven and six years out of nine years. Sector-wise pure technical efficiency change 

and scale efficiency change can be seen in Appendix-III and IV.  

8.2.3: Sector-wise Technological Adoption on Yearly Basis 

The second important source of total factor productivity growth is the change in the 

technology. As Squires and Reid (2004) highlighted that technological change is the 

development of new technologies or new products to improve and shift production 

frontier upward. The results related to technical change which is also known as 

technology adoption for all 24 manufacturing industries for period 1998 to 2007 are 

presented in table 8.6 

In general the technical change can be seen in Oil & Gas Exploration and Refinery, 

Oil and Gas Marketing, Pharmaceutical and Food & Personal care product sector 

where it is 0.7%%, 0.4%, 0.4% and 0.3% respectively. In year 1999, the comparative 

technical change shows declining trend for all sectors except four sectors. During this 

year efficiency of manufacturing sector decline by 9.1%% and it is the highest decline 

rate during period 1998-2007. Year 2000 was a better year in terms of technical 

change where it was positive for all the manufacturing industries except three sectors 

which include Fertilizer, Power and Tobacco sector and manufacturing sector overall 

records a increase by 1.9% technical progress. In this year Oil and Gas Exploration 

sector is at the top in ranking followed by the Cement sector in terms of technological 

change.  
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Table 8.6 

Sector-wise Technical Change (1998-2007) 

S. No Sector 1999 2000 2001 2002 2003 2004 2005 2006 2007 Mean 

1 Automobile Assembler 0.919 1.010 1.009 0.972 1.042 0.987 0.984 1.062 0.996 0.997 

2 Automobile Parts and Accessories 0.935 1.019 0.983 0.993 1.046 0.971 1.005 0.986 1.001 0.993 

3 Cable and Electric Goods 0.951 1.019 0.979 1.006 1.014 0.974 1.015 0.985 1.007 0.994 

4 Cement 0.847 1.060 0.903 1.051 0.978 0.958 0.971 1.066 0.789 0.954 

5 Chemical 0.884 1.023 0.968 1.007 1.015 0.969 1.005 0.988 0.999 0.983 

6 Engineering 0.931 1.017 0.961 1.010 1.024 0.967 1.007 0.984 0.999 0.988 

7 Fertilizer 0.936 0.964 1.007 0.977 0.984 0.977 1.002 0.989 0.964 0.978 

8 Food and Personal care Product 1.016 1.027 1.001 1.023 0.983 0.940 1.022 1.009 1.014 1.004 

9 Glass and Ceramics 0.930 1.023 0.957 0.981 1.028 0.974 1.006 0.990 0.982 0.985 

10 Jute 0.893 1.027 0.987 0.992 1.080 0.999 1.015 0.974 1.019 0.997 

11 Leather and Tanneries 0.985 1.023 1.005 1.016 0.981 0.940 1.043 1.004 1.007 1.000 

12 Miscellaneous 0.933 1.011 0.974 0.972 1.029 0.980 0.994 0.989 0.988 0.985 

13 Oil & Gas Exploration and Refinery 0.883 1.232 1.023 0.781 1.096 0.932 0.952 1.296 0.975 1.007 

14 Oil and Gas Marketing 0.901 1.015 0.998 0.934 1.051 0.940 1.087 1.087 1.043 1.004 

15 Paper and Board 0.871 1.033 0.970 0.974 1.040 0.991 0.990 0.986 0.860 0.966 

16 Pharmaceutical 1.000 1.023 0.982 1.016 1.046 1.012 0.994 0.978 0.982 1.003 

17 Power Generation and Distribution 0.729 0.984 0.979 1.115 0.901 0.993 1.034 1.006 1.052 0.971 

18 Sugar and Allied 0.871 1.026 0.973 0.998 1.038 0.967 1.001 0.982 0.996 0.983 

19 Synthetic and Rayon 0.842 1.048 0.936 1.009 1.031 0.981 1.008 0.984 0.998 0.980 

20 Textile Composite 0.869 1.021 0.960 1.005 1.035 0.965 1.002 0.996 0.978 0.980 

21 Textile Spinning 0.855 1.023 0.976 0.999 1.043 0.972 1.011 0.979 0.999 0.983 

22 Textile Weaving  0.863 1.012 0.981 0.998 1.022 0.989 1.011 0.992 0.996 0.984 

23 Tobacco 1.012 0.847 0.999 0.971 0.947 0.996 0.979 0.974 1.016 0.970 

24 Vanaspati and Allied 1.010 1.018 0.779 1.012 1.077 0.762 1.016 0.996 1.003 0.957 

  Manufacturing sector 0.909 1.019 0.969 0.991 1.021 0.963 1.006 1.01 0.984 0.985 
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In year 2001, Automobile assembler, Fertilizer, Food and Personal care product, 

Leather and Oil and Gas Exploration and Refinery sectors have a positive technical 

change while all other sectors experienced negative technical change resulting in 

overall negative growth in technical change by 3.1%. Power sector was top in ranking 

during year 2002 with 11.5% increase followed by Cement sector, where the technical 

change is 5.1%  Cement sector also performed better during year 2006 but worst in 

year 2007 where its technical change drop by 21.1%. Year 2007 was a dreadful year 

for manufacturing sector where the technical change dropped for fifteen sectors. It 

might be linked to the unstable political and economic conditions of the country, war 

against terror and judicial crisis. 

Oil and Gas Marketing sector is among the most stable sector in terms of 

technological change as having its change more than unity for five out of nine years. 

The other sectors which are relatively stable in terms of technical change are Food 

and Personal care product, Leather and Tanneries, Oil and Gas Exploration and 

Refinery and Pharmaceutical. The Oil and Gas Exploration and Refinery sector which 

is top in ranking for overall results of technical change is also the top in ranking 

during years 2000, 2001, 2003 and 2006.  

In summary, the TFP growth of manufacturing sector declined by (-0.3%) and is 

showing a mixed trend during 1998-2007. The overall TFP growth is negative due to 

decline in technical change. All industries have their efficiency change equal to 1 or 

greater than one except Vanaspati and Allied industry. This result reveals that 

improvement in these industries is due to their productivity based catching up 

capability. Efficiency change is the result of pure technical efficiency change and 

scale efficiency change. The comparative total factor productivity growth in different 

industries shows that Oil and Gas Marketing sector and Chemical sector on average 

has the highest TFP growth during 1998 to 2007, followed by the Cement and Leather 

sector. The worst performer in terms of total factor productivity growth is the 

Vanaspati & Allied, Tobacco and Power Generation & Distribution and Fertilizers 

sectors. The TFP growth of Textile sector also declined during 1998 to 2007. 
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In terms of stability of TFP growth, Oil and Gas Marketing sector and Food & 

Personal care product sector are relatively more stable sectors. Other relatively stable 

sectors are Chemical, Cement, Leather and Pharmaceutical. Textile sector 

(Composite, Spinning and Weaving) with Tobacco and Fertilizer sectors are the bad 

performer. Year 2007 was a crucial year for the overall manufacturing sector where 

TFP growth declined for most of the sectors. If we exclude this year from our 

analysis, the over all TFP growth for the manufacturing sector and TFP growth of 

many sectors change towards positive direction. 

Managerial (Technical) efficiency is an important contributor in the total factor 

productivity. Cement sector with chemical, Engineering and Oil and Gas Marketing 

sectors are top in overall ranking on the basis of managerial efficiency change. Six 

sectors including Fertilizer, Food and Personal care product, Oil and Gas Exploration 

and Refinery, Pharmaceutical, Power Generation and Distribution and Tobacco 

sectors do not show any change in terms of managerial efficiency during 1998-2007.  

Technical change can be seen in Oil & Gas Exploration and Refinery, Oil and Gas 

Marketing, Pharmaceutical and Food & Personal care product sector. The Oil and Gas 

Exploration and Refinery sector which is top in ranking for overall results of technical 

change is also the top in ranking during years 2000, 2001, 2003 and 2006. Oil and 

Gas Marketing sector is among the most stable sectors in terms of technological 

change. Other stable sectors in terms of technical change are Food and Personal care 

product, Leather and Tanneries, Oil and Gas Exploration and Refinery and 

Pharmaceutical.  

8.3: Ranking of Sectors 

The ranking of all the sectors based on total factor productivity growth, efficiency 

(managerial efficiency) change and technical change (technology adoption) for the 

period 1998 to 2007 is presented in Table 8.7. 

This ranking shows that the chemical, Oil and Gas Marketing and Cement sectors are 

the leading sectors on the basis of total factor productivity growth. These sectors are 

also the leading sectors in terms of technical efficiency change. It shows that the 
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technical efficiency has its major impact on the total factor productivity growth. Oil 

and Gas Marketing sector is also among the leading sectors in terms of technical 

change. 

Table 8.7 

Ranking of Sectors based on Malmquist TFP and its Components 

S. No Sector 

Ranking 

TFP Growth Effic. Change Tech. Change 

1 Chemical 1 2 14 

2 Oil and Gas Marketing 2 5 3 

3 Cement 3 1 24 

4 Leather and Tanneries 4 13 5 

5 Jute 5 11 7 

6 Pharmaceutical 6 17 4 

7 Automobile Assembler 7 14 6 

8 Cable and Electric Goods 8 7 8 

9 Miscellaneous 9 3 12 

10 Oil & Gas Exploration and Refinery 10 21 1 

11 Engineering 11 4 10 

12 Food and Personal care Product 12 20 2 

13 Automobile Parts and Accessories 13 15 9 

14 Glass and Ceramics 14 12 11 

15 Sugar and Allied 15 9 15 

16 Textile Spinning 16 10 16 

17 Synthetic and Rayon 17 6 17 

18 Textile Weaving  18 18 13 

19 Textile Composite 19 16 18 

20 Paper and Board 20 8 22 

21 Fertilizer 21 19 19 

22 Power Generation and Distribution 22 22 20 

23 Tobacco 23 23 21 

24 Vanaspati and Allied 24 24 23 

It indicates that major factor responsible for the low total factor productivity growth 

for the manufacturing sector of Pakistan is the technological adoption or technical 

change. Although managerial efficiency change has improved for the manufacturing 

sector over the period 1998 to 2007, it still needs to be looked in detail to improve it 

further so that the total factor productivity growth moves into positive direction. 

Furthermore, technical change also need to be improved which will increase total 

factor productivity growth for the manufacturing sector.  
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8.4: Conclusions 

Total factor productivity growth is estimated for the manufacturing sectors using 

Malmquist productivity index along with the sources of total factor productivity 

growth consisting of efficiency change and technical change. The results indicate that 

there is no stable pattern of growth in terms of total factor productivity and its 

components for the manufacturing industries and manufacturing sector as a whole. It 

indicates that major factor which is responsible for the low total factor productivity 

growth for the manufacturing sector of Pakistan is the technological adoption or 

technical change. Although efficiency or managerial efficiency change has improved 

for the manufacturing sector over the period 1998 to 2007, it still needs to be looked 

in detail to improve it further so that the total factor productivity growth moves into 

positive direction. Furthermore, scale efficiency change can play its vital role to 

increase the total factor productivity growth for Automobile Assembler, Cement, 

Sugar, Synthetic & Rayon, Vanaspati, Textile Composite and Textile sector. But as 

far as technical change is concerned, it must be given due consideration and needs 

necessary measures to improve it otherwise serious problems can occur for the 

manufacturing sector of Pakistan. 
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The manufacturing sector plays a significant role in the economic growth of Pakistan. 

As an important sector in the overall economic growth, this sector needs an in depth 

analysis at industry as well as at firm level since performance and financial position of 

these firms is a major determinant of financial stability of this sector. Working capital 

management and productivity growth play a significant and vital role in the 

performance of a manufacturing firm. Working capital management and productivity 

growth has been analyzed by the researchers independently. However, the subject of 

integrating both of the issues and their impact on sector-wise performance of 

manufacturing firms remained unexplored. 

In this perspective, the main objectives of the study were to analyze working capital 

management performance of manufacturing sectors by using different working capital 

management measures, to empirically analyze the impact of working capital 

management on performance of manufacturing firms listed at Karachi Stock 

Exchange and also to estimate and compare this impact on sectoral basis. 

Another objective of the study was to estimate total factor productivity growth for 

manufacturing sectors of Pakistan. In estimating total factor productivity growth, the 

objective was also to decompose the TFP growth into technical change and efficiency 

change in order to help the policy makers to understand the main source of 

productivity growth and deficiencies in different sectors.  

First, this chapter summarizes the research findings. In this regard, the research 

findings based on the: sector-wise working capital management and profitability; 

impact analysis of working capital management on performance of manufacturing 

firms; sector-wise impact of working capital management on firm performance and 

sector-wise total factor productivity growth and its components are summarized. 

Second, it discusses policy implications of the research finding, and where applicable, 

makes appropriate recommendations. Finally, the chapter identifies potential avenues 

for future research and improvements.  

 

 



 153 

9.1: Summary of Research Findings. 

In this section, the research findings of the study discussed in chapters five, six, seven 

and eight are summarized. Specifically subsection 9.1.1 will summarize the research 

findings based on sector-wise working capital management and profitability discussed 

in chapter 5. Subsections 9.1.2 and 9.1.3 will present and summarize research findings 

of impact of working capital management on performance of manufacturing firms and 

sector-wise impact of working capital management on firm performance discussed in 

chapter 6 and 7 respectively. Subsection 9.1.4 will summarize the research finding of 

sector-wise analysis of total factor productivity growth and its components discussed 

in chapter 8.  

9.1.1: Findings based on Sector-wise Working Capital Management and 

Profitability 

As discussed in chapter five, sector-wise working capital measures are cash 

conversion cycle, net trade cycle, average collection period, inventory turnover in 

days and average payment period while performance in terms of profitability. These 

measures are estimated for 24 manufacturing sectors for period 1998 to 2007.  

Generally, the findings that have been discussed in chapter five shows that overall; 

there is a diverse performance among sectors during period 1998-2007 in terms of 

working capital measures and corporate profitability. With regards to cash conversion 

and net trade cycle, Oil and Gas Exploration & Refinery and Oil and Gas Marketing 

sectors have the shortest cycle. These sector do not manufacture goods therefore, they 

have shorter days in inventory and also make cash sales and credit sales for short 

maturity. Moreover, Cement and Fertilizer sectors also have the shorter Cash 

Conversion Cycle and NTC. 

In contrast, all the Textile sectors are among the laggard sectors in terms of working 

capital management measures and operating profitability while Power Generation 

sector which is at 10
th

 number in raking according to profitability is among the 

laggard sectors in terms of working capital management except for inventory turnover 

measure. The cable and electric goods, Engineering and Pharmaceutical sectors are 
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the laggard in terms of CCC because of problems and inefficiency of their inventory 

and collection policy. Pharmaceutical, Automobile parts, Cable and electric goods and 

Jute and Leather sectors have positive relation with Cash Conversion Cycle and 

profitability as longer Cash Conversion Cycle leads to higher sales and increased 

profitability. 

The findings of analysis also suggest that Dominant and laggard sectors in terms of 

working capital performance are mainly attributable to their inventory turnover in 

days. In most cases, the Cash Conversion Cycle and Net Trade Cycle are driven by 

the inventory turnover of the firms. 

9.1.2: Findings based on Impact of WCM on Performance of 

Manufacturing Firms 

Based on the analysis in chapter six, research findings related to impact of working 

capital management on performance of manufacturing firms revealed that Working 

Capital Management has a significant impact on profitability of the firms and plays a 

key role in value creation for shareholders as longer Cash Conversion Cycle and Net 

Trade Cycle have negative impact on Net Operating Profitability. Similar type of 

relationship was found in the studies conducted by Garcia-Teruel and Martinez-

Solano (2007), Lazaridis and Tryfonidis (2006), Padachi (2006), Deloof (2003), 

Eljelly (2004) and Shin and Soenen (1998).  For the manufacturing firms of Pakistan, 

the negative association of Average Collection Period with Net Operating Profitability 

has not been validated using fixed effect model. This shows problems with the 

collection policy in general for the firms in manufacturing sector. There also exists 

negative association between Inventory Turnover in Days and Net Operating 

Profitability for the manufacturing sector as a whole, which implies that keeping 

lesser inventories will increase profitability. The studies conducted by Garcia-Teruel 

and Martinez-Solano (2007), Lazaridis and Tryfonidis (2006) and Deloof (2003)found 

similar type of relationship between inventory turnover in days and profitability. 

Similar to Average Collection Period, the positive association of Average Payment 

Period with Net Operating Profitability is not proven in case of fixed effect model for 

the manufacturing sector in general.  



 155 

For the overall manufacturing sector, the Gross Working Capital Turnover Ratio and 

Current Assets to Total Assets also has the significant positive impact on profitability. 

The Current Assets to Total Assets Ratio shows that firms in general have lower 

degree of aggressiveness in working capital investment policy and Net Operating 

Profitability. The negative sign of Current Liabilities to Total Assets Ratio indicates 

lower degree of aggressiveness in working capital financing policy and Net Operating 

Profitability. The Padachi (2006) found similar results for Gross Working Capital Turnover 

Ratio, Current Assets to Total Assets and Current Liabilities to Total assets. Leverage is 

negatively associated with Profitability which implies that increase in debt financing; 

adversely affect the performance of a firm measured by profitability. This finding is in 

support of Myers and Majlof (1984), Rajan and Zingales (1995), Shin and Soenen 

(1998) and Deloof (2003) who also predicted a negative relationship between 

leverage and Profitability. Regarding the size and profitability, increase in size 

(measured in terms of natural logarithm of sales), leads to an increase in the 

profitability of the firm. Sales Growth has positive association with profitability since 

growth, as an indicator of firm’s business opportunities, is a very important factor 

which allows firm to enjoy more profits. The studies conducted by Shin and Soenen 

(1998) and Deloof (2003) also found positive association between sales growth and 

profitability.  

Theoretically, it is found that there exist a negative relationship between liquidity and 

profitability of the firms; therefore, the measures of liquidity, Current Ratio should 

have negative association with the profitability. However, empirical researches have 

found both positive and negative association between current ratio and profitability. 

Similarly, in our research negative relationship is not proven between current ratio 

and net operating profitability. Furthermore, we also found that CCC and NTC 

measures the liquidity different form conventional Current Ratio.  

9.1.3: Findings based on Sector-wise Impact of WCM on Firm 

Performance 

Sector-wise analysis of impact of working capital management on firm performance 

was presented in chapter seven. Based on the analysis, Sector-wise results shows that 

there are variation in sectoral performance in terms of different measures of working 
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capital management. There is no consistent behavior of any of the working capital 

management measure in all of the sectors. In some sectors, some of the measures play 

their vital role in predicting the profitability while not in others. 

The sector-wise results of CCC model shows that seven out of nine sectors have 

negative impact of CCC on corporate Profitability and significant for Automobile & 

Engineering, Chemical & Fertilizer and Textile sectors. It implies that performance in 

terms of profitability can be enhanced in these sectors by reducing CCC which may 

also create value for shareholders of different firms in these sectors. Similarly, 

sectoral results for Net Trade Cycle model indicates that six out of nine sectors have 

negative NTC coefficient while it is significant for Cement, chemical & Fertilizer, 

Sugar and Textile sectors. 

The negative impact of ACP on corporate profitability on sectoral basis is only 

validated for the Synthetic & Leather sector. All rest of the sectors has insignificant 

results as far as collection policy and corporate profitability is concerned. It shows an 

alarming situation for the financial managers of the firms in these sectors. As far as 

the estimated results of inventory turnover model on sectoral basis are concerned, it 

reveals that there exists negative impact of ITID on corporate profitability for 

Automobile, Cement, Sugar and Textile sector where inventory management policy 

can play a significant role in enhancing performance. Regarding payment policy and 

corporate profitability, Sector-wise results of APP model reveal that positive 

association with NOP is proven in case of chemical & Fertilizer and Automobile & 

Engineering sector. It implies that for these sectors lengthening the payment period 

increases profitability and it does make economic sense because longer a firm takes 

time to make payments to credit suppliers, the higher level of working capital it 

reserves and use to improve profitability. There is also a significant negative impact 

of APP on the Net Operating Profitability for Sugar and Allied sector which indicates 

that firms in these sectors wait longer to pay their bills which enhances their 

performance. 

Sector-wise analysis also finds that Net Operating Profitability increases with increase 

in gross working capital turnover ratio, current assets to total assets ratio for almost all 

the sectors and decreases with increase in current liabilities to total assets Ratio for 
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some sectors. Sugar and Textile sectors are facing both liquidity and profitability 

problems with higher debt ratio, lower Current Ratio and also deficient in terms of 

profitability. 

9.1.4: Findings based on Sector-wise Analysis of Total Factor Productivity 

Growth 

In addition to working capital management, the role of management is important in 

productivity growth. Specifically the role of management in total productivity growth 

is vital in terms of managerial efficiency and technological adoption as these two are 

the sources of productivity growth.  Therefore, the present study also applies DEA 

approach to estimate the total factor productivity growth, efficiency change and 

technological progress in Pakistan’s manufacturing sectors using panel data for 

twenty four sectors. Malmquist productivity index is used to measure the productivity 

growth.  

Based on the analysis in chapter eight, it is found that the total factor productivity of 

the overall manufacturing sector decreased by -0.3% during study period. Technical 

(technological) change during this period deteriorated by -1.5% while, managerial 

efficiency improved by 1.2%. Furthermore, there is no consistent pattern of growth in 

terms of total factor productivity and its components for the overall manufacturing 

sector and its sub-sectors. Moreover, Total Factor Productivity and its components for 

manufacturing sector presents year-wise mixed trend and TFP declined in 5 out of 

nine years. Moreover, TFP growth is mainly affected by technical change which is 

negative for nineteen out of twenty four sectors which indicates that manufacturing 

sectors are lacking in terms of technological adoption.  

Oil and Gas Marketing, Food & Personal Care Product, Chemical, Cement, Leather 

and Pharmaceutical sectors are relatively stable in terms of TFP growth. The highest 

position of Oil and Gas Marketing sector in terms of TFP ranking is attributable to 

positive technical change and efficiency change. Chemical sector is the second in 

ranking followed by Cement sector. In both Chemical and Cement sector, the major 

source of TFP growth is efficiency change. The Textile sectors including Composite, 

Spinning and Weaving are among the poor performers in terms of productivity during 
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study period. The main reason for this poor performance is perhaps the non adoption 

of new technology.  Other poor performers in terms of TFP growth are Power 

Generation & Distribution, Paper and Board, Tobacco and Vanaspati and Allied 

sectors.  

Year 2006-07 is the most crucial year for most of the sectors where. If we exclude this 

year from our analysis, the overall TFP growth for the manufacturing sector and TFP 

growth of many sectors change towards positive direction.  

9.2: Policy Implications of Research Findings 

Several policy implications can be drawn from the above findings of the study. First, 

the analysis of the performance of working capital measures implies that working 

capital management should be the concern of all the manufacturing sectors and need 

to be given due importance however, the Cable & Electric Goods, Engineering, 

Leather & Tanneries, Pharmaceutical, Glass and Ceramics sectors need to pay more 

attention to all the aspects of working capital management issues, especially the 

inventory conversion period and collection period. Since proper management of 

inventory and collection from receivables by the firms in these sectors can convert 

these laggard sectors into better performers. It should also be noted that sectors which 

are dominating in terms of working capital management are mainly due to proper 

inventory management. Therefore, the management of manufacturing sub-sectors 

should properly plan and execute their inventory procurement, handling and 

utilization. 

The analysis also implies that the textile sector, being the largest sector in terms of 

size needs special attention by the policy makers. The Textile Composite and Textile 

Spinning sectors need to formulate policies for all areas of working capital 

management including collection, inventory and payment policies. However, Textile 

Weaving sector firms should pay special attention in the collection and payment 

policies. Power generation sector, where no inventory or goods are manufactured 

needs to emphasize more on the collection and payment policies.  
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The findings of the study also imply that firm managers/executives can enhance 

performance of the firms by reducing the number of days in inventories, Cash 

Conversion Cycle and Net Trade Cycle to a reasonable minimum. This is only 

possible if the components of Cash Conversion Cycle and Net Trade Cycle (ACP, 

ITID and APP) may be dealt individually and an optimal / effective policy is 

formulated for these components. Furthermore, efficient Management and financing 

of working capital (current assets and current liabilities) can increase the operating 

profitability of manufacturing firms. Furthermore, for efficient working capital 

management, specialized persons in the fields of finance should be hired by the firms 

for expert advice in the manufacturing sector because there are number of firms where 

there is only one department and one person who is looking after all financial 

activities of firms including handling of accounts etc.  

The collection and payment policies of the firms in manufacturing sectors, in general, 

need to be thoroughly reviewed. It is generally argued that firms need to accelerate 

their cash collections and slowdown their payments. This can only be possible with 

some professional advice and supervision. Furthermore, significant Sectoral or 

industry effects exist on a firm’s investment in working capital which must also be 

kept in mind while formulating working capital investment policies. 

Total factor Productivity analysis undertaken in the current study suggests that there is 

a need to formulate policy for increasing total factor productivity growth in the 

Vanaspati & Allied, Tobacco, Power Generation & Distribution, Fertilizer, Paper & 

Board, Synthetic & Rayon, Sugar, Glass & Ceramics and all three textile sectors and 

efforts must be made to attain a consistent pattern of productivity growth.  

All manufacturing sectors except Oil & Gas Exploration and refinery, Food & 

Personal Care Products, Oil & Gas Marketing, Leather & Tanneries and 

Pharmaceutical need to devise an effective policy for the technological adoption. All 

of these sectors have reported a negative technical change which mainly contributed 

to the negative TFP growth. It is generally argued that technical progress is closely 

related to research and development activities and industry upgrading policies. 

Therefore, Firms in the manufacturing sectors need to improve technological progress 

by greater investment in research and development(R & D) activities and adoption of 
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new technologies. Moreover, these sectors should hire specialized and skilled labor 

force to enhance their productivity 

Although managerial efficiency change for the overall manufacturing sector has 

improved during the study period, it still needs to be looked in detail for the Vanaspati 

& Allied, Tobacco, Power Generation, Food & Personal Care Product and Fertilizer 

sectors to improve it further so that the total factor productivity growth for the 

manufacturing sector moves into positive direction. Improvement in managerial 

efficiency requires improvement in quality of input like capital and labor. Similarly, 

scale efficiency change can play its key role to increase the total factor productivity 

growth for Automobile Assembler, Cement, Sugar, Synthetic & Rayon, Vanaspati, 

Textile Composite and Textile sector.  

The productivity growth can also be increased in the manufacturing sector by 

technically equipped personnel. Hence, funds for the training of industrial workers 

may be allocated at firm level and also at Govt. level to strengthen the private and 

public institutions. 

9.3: Future Research 

This dissertation is the first comprehensive study with reference to working capital 

management in Pakistan where firm level financial data and variables are used for 

comparing the working capital management performance and practices for different 

manufacturing sectors of Pakistan economy. This dissertation has opened many 

avenues for future research especially in context of Pakistan. There are several 

potential avenues for future research and improvements. First, since there is in general 

dearth of working capital studies that make use of Asian countries listed firms; this 

study can be extended by using data from a cross-section of Asian countries stock 

markets. This may improve current understanding of the working capital management 

and associated performance in across Asian markets.  

Second, the future research can be extended in the area of working capital 

management is the working capital practices followed in different sectors using the 

primary data collected directly from the financial managers of different firms. Such 
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type of study will provide a fresh understanding of respective managers that how they 

perceive and manage the working capital of the firm. 

Third, another important area is the working capital management for the financial 

sectors of Pakistan. This is again an area where studies needed to be undertaken 

because the working capital requirements for the financial sectors are different from 

those of the non financial or manufacturing sectors. The performance can be 

examined only for financial or both financial and non financial firms in order to 

ascertain whether current findings are sensitive or robust to different sample 

specifications. 

Fourth, further research can also be extended in the area of working capital 

management efficiency where working capital measures can be converted to 

efficiency measures using data envelopment analysis technique. This will again be a 

new piece of work and extension to the literature because no previous study has used 

efficiency measurement technique such as DEA to evaluate the working capital 

performance. 

Fifth, market return based models can also be used instead of accounting return based 

model to measure the performance of the firms and studies in this area may also see 

the effect of inflation on the working capital management of different sectors of 

economy. Because in a country like Pakistan the inflation always remains on higher 

side can have significant impact and therefore, its impact on the working capital 

management can significantly affect the policy formulation for the firms. 

Similarly this study is the first one with reference to productivity where the firm level 

financial data is used for measuring total factor productivity growth and its 

components for manufacturing sector of Pakistan. This can further be extended to 

other sectors of the economy to measure the productivity and components. 

Productivity can be measured by using both types of parametric and non parametric 

methodologies. Therefore, further research may use other parametric and non 

parametric methodologies to measure total factor productivity and its components. 

We have used the nominal values of inputs and output for measurement of 

manufacturing firms in different sectors while future research can use physical 
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measurement of input and output at firm level. For example sales being used as output 

variable in nominal value while units produced by the firm can be used as physical 

measure.    
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Appendix-I 

Sector-Wise List of Firms included in Analysis 

S. No Sector Company Name 

1 Automobile Assembler Al Ghazi Tractors Limited 

2 Automobile Assembler Atlas Honda Limited 

3 Automobile Assembler Ghandhara Nissan Limited 

4 Automobile Assembler Hino Pak Motors Limited 

5 Automobile Assembler HONDA ATLAS CARS (Pakistan) Limited 

6 Automobile Assembler INDUS Motor company Limited 

7 Automobile Assembler Milat Tractors Limited 

8 Automobile Assembler Pak Suzuki Motors Company Limited 

9 Auto Parts&Accessories Agriautos Industries Limited 

10 Auto Parts&Accessories Allwin Engineering Industries Limited 

11 Auto Parts&Accessories Atlas Battery Limited 

12 Auto Parts&Accessories Exide Pakistan Limited 

13 Auto Parts&Accessories General Tyre and Rubber Company of Pakistan Ltd. 

14 Cable & Electric Goods Pak Elektron Limited 

15 Cable & Electric Goods Pakistan Cables Limited 

16 Cable & Electric Goods Pakistan Telephone Cables Limited 

17 Cable & Electric Goods SIEMENS Pakistan Limited 

18 Cable & Electric Goods Singer Pakistan Limited 

19 Cement Cherat Cement Company Limited 

20 Cement D.G.Khan Cement Company Limited 

21 Cement Dadabhoy Cement Industries  Limited 

22 Cement Fauji Cement Company Limited 

23 Cement Fecto Cement Limited 

24 Cement Kohat Cement Company Limited 

25 Cement Lucky Cement Company Limited 

26 Cement Pioneer Cement Limited 

27 Cement Zeal Pak Cement Factory Limited 

28 Chemical Abbott Laboratories Pakistan Limited 
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29 Chemical Berger Paints Pakistan Limited 

30 Chemical BIAFO Industries Limited 

31 Chemical BOC Pakistan Limited 

32 Chemical Buxly Paints Limited 

33 Chemical Clariant Pakistan Limited 

34 Chemical Colgate Palmolive Pakistan Limited 

35 Chemical Data Agro Limited 

36 Chemical Dynea Pakistan Limited 

37 Chemical ICI  Pakistan Limited 

38 Chemical Leiner Pak Gelatine Limited 

39 Chemical Pakistan PTA Limited 

40 Chemical Sardar Chemical Industries Limited 

41 Chemical Shaffi Chemical Industries Limited 

42 Chemical Sitara Chemical Industries Limited 

43 Chemical Wha Noble Chemicals Limited 

44 Engineering Ados Pakistan Limited 

45 Engineering Bolan Casting Limited 

46 Engineering Crescent Steel and Allied Products Limited 

47 Engineering International Industries Limited 

48 Engineering KSB Pumps Company Limited 

49 Engineering Pakistan Engineering Company Limited 

50 Engineering Sazgar Engineering Works Limited 

51 Fertilizer Dawood Hercules Chemicals Limited 

52 Fertilizer Engro Chemical Pakistan Limited 

53 Fertilizer Fauji Fertilizer Company  Limited 

54 Food and PC Product Clover Pakistan Limited 

55 Food and PC Product Gillete Pakistan Limted 

56 Food and PC Product Mitchell's Fruit Farms Limited 

57 Food and PC Product Murree Brewery Company Limited Rawalpindi 

58 Food and PC Product National Foods Limited 

59 Food and PC Product Nestle Milkpack Limited 

60 Food and PC Product Noon Pakistan Limited 
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61 Food and PC Product Rafhan Maize Products Limited 

62 Food and PC Product Shezan International Limited 

63 Food and PC Product Shield Corporation Ltd. (Transpack Corporation) 

64 Food and PC Product Treet Croporation Limited 

65 Food and PC Product Unilever Pakistan Foods Ltd.(Rafhan Best Foods Ltd) 

66 Food and PC Product Unilever Pakistan Limited 

67 Food and PC Product Zulfeqar Industries Limited 

68 Glass and Ceramics Balauchistan Glass Limited 

69 Glass and Ceramics Emco Industries Limited 

70 Glass and Ceramics Ghani Glass Limited 

71 Glass and Ceramics Karam Ceramics Limited 

72 Glass and Ceramics Shabbir Tiles and Ceramics 

73 Glass and Ceramics Tariq Glass Industries  Limited 

74 Jute Amin Fabrics Limited 

75 Jute Crescent Jute Product Limited 

76 Jute Suhail Jute Mills Limited 

77 Jute Thal Limited(Thal Jute Mills Limited) 

78 Leather and Tanneries Bata Pakistan Limited 

79 Leather and Tanneries Pak Leather Craft Limited 

80 Leather and Tanneries Service Industries Limited 

81 Miscellenous Gammon Pakistan  Limited 

82 Miscellenous Mandviwala Mauser Plastic Industries Limited 

83 Miscellenous Pakistan Hotel Developers Limited 

84 Miscellenous Tri-PackFilms  Limited 

85 Oil and Gas Exp. & Ref.  Attock Refinery Limited 

86 Oil and Gas Exp. & Ref. National Refinery Limited 

87 Oil and Gas Exp. & Ref. Pakistan Oilfields Limited 

88 Oil and Gas Exp. & Ref. Pakistan Refinery Limited 

89 Oil and Gas Marketing Pakistan State Oil 

90 Oil and Gas Marketing Shell Gas LPG (Pakistan) Limited 

91 Oil and Gas Marketing Shell Pakistan Limited 

92 Oil and Gas Marketing Sui Northern Gas Piplines  Limited 
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93 Oil and Gas Marketing Sui Southern Gas Company Ltd 

94 Paper and Board Century Paper and Board Limited 

95 Paper and Board Cherat PAPERSACK Limited 

96 Paper and Board Dadabhoy Sack Limited 

97 Paper and Board Packages Limited 

98 Paper and Board Pakistan Paper Product  Limited 

99 Paper and Board Security Paper Limited 

100 Pharmaceutical Ferozsons Laboratories Limited 

101 Pharmaceutical Glaxo Smith Kline (Glaxo Welcome) Limited 

102 Pharmaceutical Highnoom Laboratories Limited 

103 Pharmaceutical Otsuka Pakistan Limited 

104 Pharmaceutical Sanofi Aventis Pakistan Limited 

105 Pharmaceutical Searle Pakistan Limited 

106 Power Gen. & Dist. Hub Power Company Limited 

107 Power Gen. & Dist. Karach Electric Supply Corporation  Limited 

108 Power Gen. & Dist. Kohinoor Energy Limited 

109 Power Gen. & Dist. Kohinoor Power Company Limited 

110 Power Gen. & Dist. S. G. Power Limited 

111 Sugar and Allied Adam Sugar Mills Limited 

112 Sugar and Allied Al Abass Sugar Mills limited 

113 Sugar and Allied Al Noor Sugar Mills Limited 

114 Sugar and Allied Ansari Sugar Mills Limited 

115 Sugar and Allied Baba Farid Sugar Mills Limited 

116 Sugar and Allied Chashma Sugar Mils Limited 

117 Sugar and Allied Dewan Sugar Mills Limited 

118 Sugar and Allied Faran Sugar Mills Limited 

119 Sugar and Allied Fecto Sugar Mills Limited 

120 Sugar and Allied Habib Sugar Mills Limited 

121 Sugar and Allied Haseeb Waqas Sugar Mills Limited 

122 Sugar and Allied Husein Sugar Mills Limited 

123 Sugar and Allied JDW Sugar Mills Limited 

124 Sugar and Allied Kohinoor Sugar Mills Limited 
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125 Sugar and Allied Mirpurkhas Sugar Mills Limited 

126 Sugar and Allied Mirza Sugar Mills Limited 

127 Sugar and Allied Noon Sugar Mills Limited 

128 Sugar and Allied Pangrio Sugar Mills Limited 

129 Sugar and Allied Sakrand Sugar Mills Limited 

130 Sugar and Allied Sanghar Sugar Mills Limited 

131 Sugar and Allied Shahtaj Sugar Mills Limited 

132 Sugar and Allied Shakarganj Mills Limited 

133 Sugar and Allied Sind Abadgar Sugar Mills Limited 

134 Sugar and Allied Tandianwala Sugar Mills Limited 

135 Sugar and Allied The Frontier Sugar Mills & Distillery Limited 

136 Sugar and Allied The Thal Industries Corporation Limited 

137 Synthetic and Rayon Al Abid Silk Mills Limited 

138 Synthetic and Rayon Dewan Salman Fibre Limited 

139 Synthetic and Rayon Gatron (Industries) Limited 

140 Synthetic and Rayon Ibrahim Fibers Limited 

141 Synthetic and Rayon Indus Polyeyester Company Limited 

142 Synthetic and Rayon Pakistan Synthetics  Limited 

143 Textile Composite (Colony) Sarhad Textile Mills Limited 

144 Textile Composite Ahmad Hassan Textile Mills Limited 

145 Textile Composite Aruj Garments and Accessories Limited 

146 Textile Composite Azgard Nine(Legler Nafees Denim Mills Ltd.) 

147 Textile Composite Bhanero Textile Mills  Limited 

148 Textile Composite Blessed Textile Mills Limited 

149 Textile Composite Ghazi Fabrics International Limited 

150 Textile Composite Hala Enterprises Limited 

151 Textile Composite Hamid Textile Mills Limited 

152 Textile Composite Ishaq Textile Mills Limited 

153 Textile Composite Jubilee Spinning & Weaving Mills Ltd. 

154 Textile Composite Kohinoor Industries Limited 

155 Textile Composite Kohinoor Mills(Kohinoor Weaving Millls Limited) 

156 Textile Composite Masood Textile Mills Limited 
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157 Textile Composite Mian Textile Industries Limited 

158 Textile Composite Mubarak Textile Mills Limited 

159 Textile Composite Nishat Chunian Limited 

160 Textile Composite Nishat Mills Limited 

161 Textile Composite Redco Textile Mills Limited 

162 Textile Composite Reliance Weaving Mills Limited 

163 Textile Composite Shams Textile Mills Limited 

164 Textile Composite Suraj Cotton Mills Limited 

165 Textile Composite Towellers Limited 

166 Textile Spinning Accord Textile Limited 

167 Textile Spinning Al Azhar Textile Mills Limited 

168 Textile Spinning Al Qadir Textile Mills Limited 

169 Textile Spinning Amin Spinning Mills Limited 

170 Textile Spinning Azam Textile Mills Limited 

171 Textile Spinning Bilal Fibres Limited 

172 Textile Spinning Dar es Salaam Textile Mills Limited 

173 Textile Spinning Data Textile Mills Limited 

174 Textile Spinning Fazal Cloth Mills Limited 

175 Textile Spinning Fazal Textile Mills Limited 

176 Textile Spinning Gadoon Textile Mills Limited 

177 Textile Spinning Globe Textile Mills (OE) Limited 

178 Textile Spinning Hajra Textile Mills Limited 

179 Textile Spinning Ideal Spinning Mills Limited 

180 Textile Spinning J. A. Textile Mills Limited 

181 Textile Spinning Khalid Siraj Textile Mills Limited 

182 Textile Spinning Khurshid Spinning Mills Limited 

183 Textile Spinning Maqbool Textile Mills Limited 

184 Textile Spinning Mehr Dastgir Textile Mills Limited 

185 Textile Spinning Mukhtar Textile Mills Limited 

186 Textile Spinning N.P. Spinning Mills Limited 

187 Textile Spinning Olympia Textile Mills Limited 

188 Textile Spinning Ravi Textile Mills Limited 
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189 Textile Spinning Reliance Cotton Spinning Mills Limited 

190 Textile Spinning Saif Textile Mills Limited 

191 Textile Spinning Sajjad Textile Mills Limited 

192 Textile Spinning Sally Textile Mills Limited 

193 Textile Spinning Salman Noman Enterprises Limited 

194 Textile Spinning Shadab Textile Mills Limited 

195 Textile Spinning Shahzad Textile Mills Limited 

196 Textile Spinning Zahidjee Textile Mills Limited 

197 Textile Weaving  I.C.C. Textile Limited 

198 Textile Weaving  Prosperity Weaving Mills Limited 

199 Textile Weaving  Samin Textile Mills Limited 

200 Textile Weaving  Yousaf Weaving Mills Limited 

201 Tobacco Lakson Tobacco 

202 Tobacco Pakistan Tobacco Company  

203 Vanaspati and Allied S.S. Oil Mills Limited 

204 Vanaspati and Allied Wazir Ali Industries Limited 
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Appendix-II 

Impact of Working Capital Management on Corporate Performance of 

Manufacturing Sector – OLS Estimation (1998-2007) 

Dependent Variable :                                             Net Operating Profitability 

Regression Model Ordinary Least Square Method 

 Models 

1 

ACP 

2 

ITID 

3 

APP 

4 

CCC 

5 

NTC 

Constant -0.20259 -0.1907 -0.21097 -0.22385 -0.1825 

  (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

LOS 0.013994 0.013655 0.014504 0.014734 0.013202 

  (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

FDR -0.08032 -0.0814 -0.07574 -0.08209 -0.08334 

  (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

CATAR 0.176495 0.178014 0.165666 0.171155 0.179408 

  (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

CLTAR -0.06069 -0.06014 -0.05397 -0.0597 -0.06034 

  (0.0001) (0.0001) (0.0005) (0.0001) (0.0001) 

GWCTR 0.016622 0.016313 0.016539 0.017841 0.016223 

  (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

SG 0.010929 0.010946 0.011214 0.010961 0.010606 

  (0.0004) (0.0004) (0.0003) (0.0004) (0.0007) 

CR -0.00271 -0.00369 -0.00323 -0.00289 -0.00313 

  (0.2168) (0.0953) (0.1409) (0.1889) (0.1538) 

ACP -0.00015 - - - - 

  (0.001) - - - - 

ITID - -0.00011 - - - 

  - (0.0019) - - - 

APP - - -0.00024 - - 

  - - (0.0000) - - 

CCC - - - -3.53E-06 - 

  - - - (0.8657) - 

NTC  - - - - -0.000096 

  - - - - (0.0007) 

R-Square 0.281644 0.281251 0.284552 0.277825 0.281934 

Adjusted R-Square 0.278814 0.278419 0.281734 0.27498 0.279105 

Fstatistics 99.53607 99.34265 100.9727 97.66712 99.67866 

Prob(F-statistic) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

The P-values are shown in parentheses 
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Appendix-III 

Pure Efficiency Change in all Manufacturing Sectors (1998-2007) 

Sector 1999 2000 2001 2002 2003 2004 2005 2006 2007 Mean 

Automobile Assembler 1.112 0.975 1.025 1.000 1.000 1.000 1.000 0.999 0.993 1.011 

Automobile Parts and Accessories 1.046 1.008 1.001 1.003 0.993 1.042 0.961 1.014 0.976 1.005 

Cable and Electric Goods 1.132 0.980 1.001 1.003 0.988 1.016 0.969 1.036 0.982 1.011 

Cement 1.359 1.105 0.986 1.013 0.959 1.283 1.006 1.002 0.967 1.068 

Chemical 1.143 1.090 1.031 0.972 1.045 1.064 0.962 1.030 1.004 1.037 

Engineering 1.071 0.955 1.045 1.115 0.931 1.008 1.004 1.011 1.003 1.014 

Fertilizer 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 

Food and Personal care Product 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 

Glass and Ceramics 1.000 1.000 1.000 0.986 0.994 1.021 1.000 0.987 0.986 0.997 

Jute 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 

Leather and Tanneries 1.046 0.981 1.012 0.990 0.988 1.058 1.000 0.983 1.017 1.008 

Miscellenous 1.000 1.000 1.000 1.000 1.000 0.989 0.931 1.052 1.027 1.000 

Oil & Gas Exploration and Refinery 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 

Oil and Gas Marketing 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 

Paper and Board 1.171 0.961 1.022 1.029 1.005 0.998 0.938 0.908 1.102 1.012 

Pharmaceutical 1.033 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.004 

Power Generation and Distribution 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 

Sugar and Allied 1.189 0.978 0.995 1.013 0.944 1.046 0.996 1.008 0.984 1.015 

Synthetic and Rayon 1.188 0.918 1.146 0.969 0.958 1.032 0.946 1.026 1.012 1.018 

Textile Composite 1.141 1.015 1.005 0.985 0.962 0.999 0.971 1.018 1.035 1.013 

Textile Spinning 1.154 1.034 0.979 0.965 0.960 1.021 0.981 1.042 1.003 1.014 

Textile Weaving  1.088 0.971 0.977 1.010 0.973 1.050 0.978 1.003 0.987 1.004 

Tobacco 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 

Vanaspati and Allied 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 

Mean 1.075 0.998 1.009 1.002 0.987 1.025 0.985 1.005 1.003 1.009 
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Appendix-IV 

Scale Efficiency Change in all Manufacturing Sectors (1998-2007) 

Sector 1999 2000 2001 2002 2003 2004 2005 2006 2007 Mean 

Automobile Assembler 1.001 1.000 1.000 1.000 1.000 1.000 1.000 0.996 0.998 0.999 

Automobile Parts and Accessories 1.040 1.003 0.999 0.990 1.001 1.008 1.004 0.997 1.001 1.005 

Cable and Electric Goods 1.030 1.000 1.000 1.000 0.996 1.004 1.001 1.000 0.992 1.002 

Cement 0.998 1.003 1.002 0.999 0.991 1.002 1.008 1.000 0.985 0.999 

Chemical 0.999 1.025 1.006 0.986 0.988 1.004 1.020 0.991 0.989 1.001 

Engineering 1.021 1.013 1.000 1.001 0.986 1.005 1.009 1.000 0.997 1.003 

Fertilizer 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 

Food and Personal care Product 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 

Glass and Ceramics 1.168 1.000 1.000 0.957 1.008 0.985 1.008 1.020 0.994 1.014 

Jute 1.083 0.944 1.020 1.030 1.034 1.000 1.000 1.000 1.000 1.012 

Leather and Tanneries 1.020 0.999 0.991 0.985 1.021 1.002 0.981 1.028 0.999 1.003 

Miscellenous 1.089 1.035 1.030 1.047 0.971 0.892 1.154 1.021 0.984 1.022 

Oil & Gas Exploration and Refinery 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 

Oil and Gas Marketing 1.115 0.995 1.012 1.020 1.000 1.000 1.000 1.000 1.000 1.015 

Paper and Board 1.011 1.006 1.003 0.996 0.987 0.991 1.024 1.002 0.991 1.001 

Pharmaceutical 1.007 1.009 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.002 

Power Generation and Distribution 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 

Sugar and Allied 0.999 1.003 1.000 1.000 0.992 0.993 1.014 1.001 0.984 0.999 

Synthetic and Rayon 1.005 1.000 1.000 1.000 0.998 0.990 1.011 1.001 0.962 0.996 

Textile Composite 0.994 1.002 1.006 0.997 0.971 1.007 1.023 0.984 0.973 0.995 

Textile Spinning 1.000 1.003 1.000 0.999 0.992 1.004 1.004 1.001 0.991 0.999 

Textile Weaving  1.033 1.003 0.999 0.993 1.004 0.977 0.992 1.022 0.996 1.002 

Tobacco 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 

Vanaspati and Allied 1.017 1.023 1.000 1.000 1.000 0.901 0.961 1.073 0.994 0.995 

Mean 1.025 1.003 1.003 1 0.997 0.99 1.008 1.006 0.993 1.003 
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