
ISSN 2454-5597 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ISFIRE WORKING PAPER SERIES 
 
 
 
 
 

 
INVENTORY INVESTMENT BEHAVIOUR: EVIDENCE FROM 

SELECTED INDIAN INDUSTRIES 
 

 
 
 
 
 

A. M. Swaminathan 

Mayank. Gupta 

Abhishek. Tiwari 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Working Paper-20 
http://iire.in/ojs/index.php 

Issue-March 2016 

 

http://iire.in/ojs/index.php


 

 

ABOUT US 

ISF Institute of Research and Education (IIRE), a branch of Inner Search 

Foundation, a public charitable trust. It has been established to facilitate education 

and research in diverse fields. The aim of IIRE is to create integrated educational and 

research programs which enhance the capability, productivity and employment 

potential of individuals in their respective fields. 

IIRE is a part of a multi-faceted, multi-disciplinary ISF Group, which has nearly two 

decades of experience, providing Consultancy, Business Management, Academic 

Management, Technical Management and Learning & Development solutions for 

various organizations. ISF Group believes in creating value for its customers and 

stakeholders by providing innovative services and solutions that are based on cutting 

edge research. The R&D activities of the Group are channelized with exclusive focus 

on leveraging innovation and creativity, of the scientific, technical and management 

resources across the globe. The group facilitates converting the generated body of 

knowledge into practical use through development of innovative products, services 

and solutions. There are three major verticals under the ISF Group: 

1. ISF Maritime Services – Provides services spanning the entire eco-system of 

the shipping industry  

2. ISF HR Services – Provide organizational development and talent 

management services to organizations across industries 

3. Inner Search Foundation – Guides individuals and helping organizations to 

expand their horizons and experiencing happy, healthy and fulfilling 

existence. 

 

For more information please log on to www.isfgroup.in 

 



 

IIRE Publications: ISFIRE Working Paper Series 

This page is intentionally blank 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

INVENTORY INVESTMENT BEHAVIOUR: EVIDENCE FROM 
SELECTED INDIAN INDUSTRIES 

 
 

A. M. Swaminathan1 

Mayank. Gupta2 

Abhishek. Tiwari3 

 
 
 

Abstract 

 

Even after two decades of rigorous reforms, some of the Indian manufacturing industries have 

been experiencing high volatility in growth. As, trends influence the use of inventories in industries, 

the study analyses the inventory position of five Indian industries (Basic Chemicals, Cement and 

Cement Products, Paper and Paper Products, Chemical and Chemical Products and Tea Plantation) 

experiencing high volatility in growth. Analysing these industries with a seventeen years’ data for 

public limited companies and eleven years’ data for private limited companies, it is found that there is 

prevalence of over investment in raw material inventories in these industries. Besides, the results of 

partial adjustment approach show a slow adjustment of total inventories and finished goods inventories 

to desired level in these public and private limited companies. The adjustment of raw materials 

inventories to the desired level did not prevail for the public limited companies but for the private 

limited companies though there were some significant results, these were unusually slow.  The 

adjustments of inventories under the public limited companies were better than the private limited 

companies. Of the five industries under study, Paper and Paper Products industry seemed to be the best 

performer. The conclusion was the need to strengthen the ongoing reform process so as to improve 

interdependencies between sectors. 
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1. INTRODUCTION 

 

The Indian Industries have experienced more than two decades of reform 

process. Though, the liberalization process started as early as the mid-1980s, the 

effect of this was prominent in the mid and somewhat late 1990s when the industries 

grew rapidly to reach an all time high of 11.77% in 1996-97 (Government of India, 

1997). But, this high growth did not sustain. Instead, it is seen that this sector had 

consistent growth of around 6.1% for the decades 1985-86 to 1994-95 and 1994-95 to 

2003-04 (Chandrashekhar and Ghosh, 2004). Besides, recent trends indicate that 

growth in this sector is volatile (Government of India, 2012) and this volatility is said 

to be more in the capital goods and intermediaries of the manufacturing sector. 

Surely, these trends should be influencing the use of inventories in the Indian 

industries. This is because, besides the inventory’s role of smoothening production in 

the face of fluctuating sales, lack of raw materials have been the cause of un-utilized 

capacities (Desai A, 1981; Government of India Planning Commission, 1983; Nayyar 

D., 1978) as well as over investment in inventories, the cause of stagnation (Prakash 

S.P., Roy P.C., 1986) in the past. Added to this, the movement in inventory 

investment is thought to be a major source of fluctuation in GNP i.e., inventory 

investment affects business cycles (Helen Louri, 1996). It is said that extensive 

research in inventories is carried out only in USA and outside USA inventory research 

is highly unexplored (Chikan, A., Kovacs, E., Matyusz, Z., 2011). In India, studies 

related to inventories in industries are few though there are a number of studies 

pertaining to inventories in specific industries. Availability of data related to 

inventories in various sectors also seems to be poor. A study on inventory at this 

juncture (when the industrial sector growth is affected considerably) could solve 

various questions. Thus, we have selected non-government non-financial public 

limited companies which experienced high volatility in growth and for which data 

was available for the last two decades. These industries related to Basic Chemicals, 

Cement and Cement Products, Paper and Paper Products, Chemical and Chemical 

Products, and Tea Plantation. Corresponding non-government non-financial private 

limited companies were also looked into. An eleven years data was available for four 

of the five industries mentioned above. As such, the study focuses on five public and 

four private limited companies of the Indian manufacturing sector. 
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Volatility in growth could be due to various factors. However, our motivation 

is to study the factors influencing the inventories in these industries for public and 

private limited companies and to study the extent to which the different processes in 

inventories are influenced by these factors. Also, we have tried to find out whether 

inventories in these industries for public and private limited companies have actually 

decreased over the last two decades and has the inventory reduction developed 

differently for raw materials, work in progress, finished goods and total inventories. 

Finally, we have compared1 the public and private limited companies for the same 

industries. The inventory sales ratio in general for both public and private limited 

companies have been showing decreasing trend. But specifically, the raw materials 

sales ratios have been showing increasing trend for private limited companies and 

insignificant results for public limited companies. Thus, indicating over investment of 

raw materials in some industries. 

 

Surely, there are number of advantages and disadvantages in holding 

inventories. Advantages include benefits of economies of bulk purchase of raw 

materials or discounts attained while disadvantages include storage, maintenance, 

security, obsolescence and tied up capital. Surely, firms would like to hold inventories 

which would balance these advantages and disadvantages. Besides these there are 

other factors which influence inventory holdings such as sales, which in turn is due to 

change in demand, uncertainties related to supply of raw materials etc. Surely, the 

industries would like to reduce cost to the minimum. Therefore, they are driven to 

look out for a desired level of inventories. Working in the same direction and using a 

partial adjustment approach, it has been seen that all the five industries of the public 

limited companies and four industries of the private limited companies show 

statistically significant results to certain extent. 

 

The direct relationship between sales/expected production and finished goods, 

raw materials and total inventories under the public limited companies, is not found to 

be prevalent in any of the industries. The negative relationship between short-term 

interest rate and finished goods inventories is observed only in the Basic Chemical 

industry. The expected rate of inflation inversely influencing the changes in case of 

finished goods, raw materials and total inventories, does not appear to be true, in any 

of the cases. The direct relation between exchange rate and finished goods, raw 
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materials and total inventories is not found to be prevalent in any of the industries. 

However, Basic Chemicals and Cement and Cement Product industries show 

adjustment of the finished goods to the desired level at a maximum of 45% and 36% 

respectively. Adjustment of total inventories to the desired level was at a maximum of 

30%, 54%, 41% and 16% for Basic Chemical, Cement and Cement products, Paper 

and Paper Products and Chemical and Chemical Products industries respectively. 

 

Similarly, the direct relationship between sales and finished goods under 

private limited companies is to be found in the Paper and Paper Product industry. The 

negative relationship between short-term interest rate and finished goods inventories 

is observed again in the Paper and Paper Product industry and between raw material 

and short-term rate of interest in the Tea Plantation industry. The expected rate of 

inflation inversely influencing the changes in case of finished goods, raw materials 

and total inventories, does not appear to be true also in any of the cases even under the 

private limited companies. The direct relation between exchange rate and finished 

goods is observed in the Paper and Paper Product industry and the Chemical and 

Chemical Product industry. Finally, it is only the Paper and Paper Products industry 

that shows adjustment of the finished goods to the desired level at 14%. As the public 

limited companies seemed to have more adjustments to the desired level as compared 

to private limited companies it could be said that public limited companies perform 

better than private limited companies and among the five industries the Paper and 

Paper Product industry seemed to be a better performer.   

 

Thus, while section 2, deals with literature review, in section 3, there is a 

description of the approach followed in the study and section 4, deals with the models 

used in this work. In section 5, there is a description of the data on which the study is 

based. Section 6 deals with empirical result and analysis. Section 7 deals with the 

policy implications. Finally, section 8 concludes the study. 

 

2. LITERATURE REVIEW 

 

Reviewing the literature on inventory studies it is found while some of the 

studies deal with empirical testing of commonly used inventory models, there are 

studies criticising existing models and suggesting better alternatives of their 
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understanding. Besides, there are others dealing with modern trends of inventory 

management. First looking into reviews dealing with empirical application of existing 

inventory models we find that Michael Lovell (1961) in his research paper has tried to 

examine how manufacturers respond to inventory holding with changes in volume of 

sales and backlog of unfilled orders for a quarterly data. Besides he has also looked 

into the manufacturer’s response to purchase of inventory during price rise. Using the 

flexible accelerator model for an industry data for the period 1948-55, this study finds 

that manufactures tolerate sizable deficiency for the above period. He tries to analyze 

discrepancies between desired and actual inventory holdings. 

 

Krishanamurty and Sastry (1970) have analysed inventory used in the 

organized manufacturing sector of the Indian economy. Dealing with trends in 

inventory output ratio industry wise and component of inventory wise, they have tried 

to identify economic factors-utilization of industrial capacity, interest rate, bank 

advances and price anticipation-influencing inventory output relations. These have 

been worked out using flexible accelerator model and the use of census of 

manufacturing industry data, covering 29 industries for the period 1946-58. Besides, 

they have also used RBI data on public limited companies for the period 1950-62.  

 

M.A. Akhtar (1983) using the flexible accelerator model looks into the 

inventory carry cost effects on aggregate inventory investment in the US. The data 

aggregate investment used is on a quarterly basis for the period 1965-81 with a sub-

period of 1972-81. It was found that these costs do affect the inventory investment. 

The speed of adjustment between desired inventory level and lagged inventory stock 

was set to be quite quick.  

 

Helen Louri (1996) in his research paper examines the factors affecting 

inventory investment in Greek manufacturing industry between the period 1958 to 

1992. The study is aimed at examining whether, the causes, of reduction in investment 

in inventories after Greece joined the European Commission was due to this accession 

to EC or otherwise. Using the buffer stock model along with partial adjustment, he 

tries to examine the role of sales, output, exchange rate, rate of change of inventory 

prices and interest rate in influencing the inventory level. In order to find the effects 

of EC accession dummy variables are used. The study thus shows that after 1981 
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when Greece got access in EC, the firms adjusted their stock of raw materials 

downwards due to greater security as member of EC. On the other side, the reduced 

significance of interest rate was due to belonging to a larger market and possibility of 

borrowings being arranged with foreign banks. Thus the study said that inventory 

levels have showed a significant downward shift along with the role of monetary 

policy being reduced. 

 

Chikan and Horvath (1999) in their study try to analyse macroeconomic 

inventory trends for 88 different countries. This paper studies the relation between 

inventory intensity and the various components of GDP both as simultaneous and 

lagged variables, in eight different models. 27 out of 88 countries showed 

insignificant results for all the eight models. 22 out of 88 showed significant results 

for one or two models. Only 18 out of the 88 countries showed significant results for 

six or more models. It was concluded that inventory behaviour was complex 

phenomena, reflecting the influence of various factors. Only general conclusions 

could be drawn as the data was highly aggregated. Besides, as the results showed that 

simultaneous volumes of change of GDP as the most important factor and one period 

lagged inventory investment as the least one influencing long-term inventory 

behaviour, the authors felt that this was because inventories serve short term 

adaptation and effects on inventories happen within the yearly period. The authors 

also felt that nothing could be said about the connection between economic 

development and the long term level of inventory investment. 

 

Hong Bo (2000), in his study uses accelerator buffer stock model to analyse 

how volatility of sales affects inventory investment. Broadly, using the Dutch 

manufacturing firms that are generally export oriented for the period 1984 - 1996, he 

considers firms related to textile, chemical/oil, electronics, building construction, 

metals, transport materials, food processing and others like papers cosmetics etc. The 

results of stock adjustment equation are said to show that the estimated coefficients of 

speed parameter of adjusting inventories, increases considerably when volatility of 

sales is used. Further, they find that Dutch firms on an average overstate future sales 

because of which firms accumulate inventories. 
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Swaminathan A.M (2001) in her study analyse the effect of structural reform 

on management of inventories in selected public and private sector industry in India. 

The study on the basis of inventory management ratios observed that over investment 

in inventories in Indian industries is still prevalent. Added to that using the partial 

adjustment model, it tries to look into how the desired level of finished goods, raw 

materials and total inventories influenced by the sales, rate of interest and rate of 

inflation for the following private limited companies in India :- 1) mining and 

quarrying; 2) processing and manufacturing – foodstuff, textiles, tobacco, leather and 

leather products there off; 3) processing and manufacturing –metals, chemicals, and 

products there off; 4) processing and manufacturing not elsewhere classified and 5) 

total of all the above four industries. The results show that the component of 

inventory-finished goods, raw materials adjusted faster to the desired level as 

compared to the industry as a whole for selected industries. Here the author uses RBI 

data on finance of private limited companies for the period 1982-83 to 1992-93. 

Besides, it should be pointed out that here the author concentrates only on sales, 

interest rate and inflation as factors influencing the desired inventory investment. 

 

Seema Saggar (2003) in her research paper has analyzed the inventory 

behaviour and its determinant using a panel data on Indian manufacturing firms from 

1971-72 to 1999-2000. The analysis is based on annual data at the firm level. Using 

the stock adjustment inventory model, the study finds that finished goods accounts for 

a large flow of inventories of Indian firms. Finished goods are most volatile 

components of inventories in Indian firms as compared to the US firms. Various 

components of inventories such as finished goods, raw materials and work in progress 

is said to show diverse response to price, quantity and financial variables. Her results 

indicate that in the case of finished goods inventories the speed of adjustment from 

actual to the desired inventory stock was the fastest.  

 

Attila Chika’nn, Erzse´bet Kova´cs (2009) in their research paper have used 

the OECD database to analyse inventory trends between 1987-2004 in nine of the 

most developed economies of the world. Analysing the relationship between 

investment in inventory and other components of GDP i.e. gross fixed capital 

formation, government consumption, private consumption, foreign trade balance and 

annual growth rate of GDP, they use correlation, regression, factor analysis to arrive 
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at their results. Thus using a multi-variable statistical analysis, they find that there is a 

steady decreasing trend in variation of inventory investment in different countries 

along with higher and lower rates of inventory investment. 

 

Haritha Saranga, Arnab Mukherjee and Janat Shah (2009) in their research 

paper have used a standard static regression model to study the impacts of various 

factors such as firms cluster, tier, exports, and import intensity on inventory levels in 

the Indian automobile industry from the period 1992-2005. The study finds that all the 

three inventory components-raw materials, work in progress and finished goods have 

been declining for the above period. 

 

Attila Chika´nn, Erzse´bet Kova´cs, ZsoltMatyusz (2011) in their research 

paper have used the data on 15 OECD countries. The methodology is based on 

correlation and cluster analysis. Hypothesing, that sectoral structures of economies 

and changes in these structures influence inventory investment, the study explores the 

factors influencing the inventory investment and sectoral structures of various 

national economies. It also tries to examine the relationship between sectoral structure 

and inventory intensity. Besides, the study also executes cluster analysis of the 

sectoral effects so as to examine the common characteristics of those countries having 

similar sectoral structures. The result is said to show that higher share of agriculture 

and manufacturing increases inventory intensity while an increase in share of services 

have a negative effect on inventory intensity.   

 

Robert Obermaier (2012) in his research paper has investigated the rate of 

change of inventory ratios of German firms between 1971 and 2005 by considering 

different processes of production-raw materials, work in progress and finished goods 

separately. He uses three main hypotheses 1) Inventory to sales ratio show a 

decreasing trend between the years of study for German industry as a whole, for the 

manufacturing, construction, wholesale trade and retail trade and for subsectors of 

manufacturing – a) food products, b) textiles and apparel, c) wood and wood 

products(except furniture), d) paper and paper products; printing and reproduction, e) 

chemical and chemical products, f) rubber and plastic products, g) other non-metallic 

mineral products, h) basic metals; fabricated metal products, i) machinery and 

equipment, j) electrical equipment, k) medical; precision and optical products and l) 
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motor vehicles; trailer and semi trailers, 2) Work in process as compared to raw 

material inventory ratios and finished goods inventory ratios and raw materials as 

compared to finished goods inventory ratios show a greater decreasing trend during 

the period of the study and 3) Inventory ratios show a higher rate of improvement in 

the post 1988 period in all the industries German industry as a whole, for the 

manufacturing, construction, wholesale trade and retail trade and for subsectors of 

manufacturing. Using regression analysis to the time series data and also using 

Durban-Watson test for checking first order autocorrelation of the residuals he finds 

that the inventory to sales ratio showed a decreasing trend between the years of study 

for German industry as a whole for total inventories, raw materials and finished goods 

at a high level of significance. Similarly, he also finds that inventory to sales ratio 

show a decreasing trend between the years of study for the German manufacturing 

industry at all inventory levels with a high level of significance. Further, the results 

also show that decreasing trend of inventory sales ratio for 9 out of 12 manufacturing 

sub-sectors. The second hypothesis was to a greater extent rejected. The third 

hypothesis - Inventory ratios show a higher rate of improvement in the post 1988 

period in all the industries German industry as a whole was accepted for total 

inventories as well as finished goods with a high significance level. Inventory ratios 

show a higher rate of improvement in the post 1988 period in the manufacturing, 

construction, wholesale trade and retail trade is supported only for wholesale trade 

and retail trade and inventory ratios show a higher rate of improvement in the post 

1988 period in for subsectors of manufacturing is supported only for 3 out of 12 sub-

sectors. Thus the study shows that inventory levels decreased overall in many sectors 

of German industries especially for raw materials and finished goods.  

 

Dealing with studies criticising existing inventory model, we find that 

Feldstein and Auerbach (1976) in their research paper have examined a wide variety 

of inventory investment equations for finished goods, raw materials and goods in 

progress on a quarterly behaviour. The authors criticise the stock adjustment model 

and propose an alternate ‘target adjustment model’ which in their opinion is consistent 

with the estimated parameter values and the basic characteristics of inventories and 

sales expectations. Here it has to be pointed out that the inventory behaviour is on a 

quarterly basis unlike most of the stock adjustment models where data is considered 

on a yearly basis. 
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David G. Bivin (1986) has criticized the buffer stock model by pointing out 

that theoretically there is no appropriate measure of rate of return on a unit of 

inventory during a period. Besides, he also points out that models of finished goods 

inventory investment should necessarily consider both demand and supply aspects 

because finished goods inventories enable the firm to determine sales and output 

independently. Again pointing out the drawback of such models he says that buffer 

stock model does not identify the way by which change in inventory is bought about 

when interest rate changes. Thus, he contends that one needs a well-defined structural 

system derived by a set of consistent assumptions. He suggests an alternative 

methodology in which an inventory investment model is derived because of optimal 

behaviour. However, this model described by the author is concentrated around single 

firm.   

 

Observing studies dealing with modern trends of inventory management it is 

seen that Haan and Yamamoto (1999) in their research paper compare the theoretical 

reflection with Japanese experience using eight case studies. According to the authors 

as Japan had initiated the just in time (JIT) practice, it should be able to achieve zero 

inventory management also, if at all possible. But the case studies show that such a 

goal of no inventory of inputs, work in progress and output, have not been achieved. 

The factors responsible for this were geographical, infrastructural or technological. 

Thus, the authors feel that zero inventory management at the time this paper was 

written was only a fiction. 

 

Irvine (2003), has examined the inventory sales ration for retail sector, 

merchant wholesale sector, the manufacturing sector and the combined manufacturing 

and trade aggregate in the US for three decades i.e. between 1967 and 1999 by using 

fixed weight aggregate inventory sales ratio. The results show that reduction in 

inventory holdings compared to sales are found to have occurred in durable goods 

sector from early mid 1980s. According to the author these could be because of the 

adoption of JIT and other inventory control systems.    

 

Irvine and Schuh (2005) in their research paper having hypothesized, that 

changes in inventory behaviour reduced aggregate output volatility, they provide a 

complete decomposition of the variance of GDP growth in the US. They also examine 
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cross sectional evidence of correlation between inventory investment and output 

volatility across a number of industries in the manufacturing and trade sector.  Their 

results supported their hypothesis and found that changes in goods sector inventory 

behaviour accounted for about half of the overall decline in GDP volatility. One 

fourth of the reduction in GDP growth was found to be due to reduced covariance 

between output growth rates in the goods sector and other sectors. The change in 

covariance is felt to be possibly the indirect role of inventory management working 

through supply chains. Besides, improved management techniques were felt to be 

reflected as industry level data showed a cross-section correlation between reductions 

in output volatility and reductions in average in average inventory to sales ratio. 

 

3. APPROACH TO THE STUDY 

 

For over five decades now, scholars from operation research have been 

concerned with practical applications of inventory theory and not look at it from 

theory point of view alone (Robert Obermaier, 2012). As such inventory models and 

advanced inventory control systems are being applied so as to reduce excess 

inventories. As already seen in the previous section there are few inventory studies in 

India. In one of these studies (Seema Saggar, 2003), the author augments the 

production-smoothing with cash flows and monetary policy variables for a panel of 

Indian firms.  Inventory ratio techniques have been used to study inventory 

management in selected Indian industries (Agarwal N.K., 1983). Inventories have also 

been analyzed in the organized manufacturing sector of the Indian Economy so as to 

see the trends in input-output ratios both industry-wise as well as component of 

inventories (Krishnamurthy K., Sastry D.U., 1970). Besides, in this study, the authors 

have estimated marginal inventory output coefficients for inventory and its 

components by using the “flexible accelerator model”. The authors have used the data 

for the period 1946-58 (Krishnamurthy K., Sastry D.U., 1970).  

 

According to one of the studies (Bridge J. L., 1971), inventories are difficult to 

handle because of the prevalence of uncertainty. These uncertainties relate to the 

supply chain facet which forces industries to hold stock of raw materials. Supply 

chain management points out that a closer cooperation and information sharing with 

producers and suppliers could help in reducing the stock of inventories (Robert 
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Obermaier, 2012). In order to achieve stockless production, there has been certain 

paradigms which have been adopted in different parts of the world such as “just in 

time” paradigm (Hall, R. W., 1983) and “lean production” paradigm (Robert 

Obermaier, 2012). According to a new management paradigm, inventory is said to be 

a waste and therefore to be eliminated and continue production with zero inventory 

(De Haan, J. Yamamoto M., 1999). Possibly, with globalization such sophisticated 

paradigms may be prevalent in Indian industries, however the study has not managed 

to source studies related to such paradigms in Indian industries. Besides, when 

exchange rate changes small open economies which depend heavily on imports of raw 

materials and semi-finished goods find inventory management difficult (Helen Louri, 

1996).  

 

In spite of various stochastic theories available, the concept of the “desired 

level of stocks” is the most extensively used device for inventory analysis. This is 

proportionate to the desired level of sales (Bridge J.L., 1971). The traditional 

accelerator theory is more appropriate to the study of inventories than to fixed 

investment because inventories are constantly varying. Further, it is well known that 

long run data cannot recover inventory fluctuations as these are prevalent only in the 

short-run (Bridge J.L., 1971). Therefore, the inventory study would be for the short-

run and one could expect a partial adjustment to equilibrium. Thus, the “flexible 

accelerator model” is also called as “partial adjustment model” (PAM). 

 

The model when used for a particular firm has been criticized for lacking 

proper definitions of independent variables (Bivin D.G., 1986). However, the same 

model has been used in this study, for it does not focus on a single firm but relates to a 

number of firms in each industry.  

 

In one of the earlier papers (Swaminathan A.M., 2001), the author has used 

the flexible accelerator model and analyzed the public and private limited companies 

for the year 1982-83 to 1992-93 but has not involved the exchange rate into the 

model. Going by the same idea but with an enhanced thought of including exchange 

rate, this study modifies the flexible accelerator model of (Swaminathan A.M., 2001) 

by including exchange rate as an added independent variable. This is being done to 

see the impact of structural reforms on exports/imports for, though the reforms 



 

13 

ISFIRE: Working Paper Series 

process began in mid 1980s, the junk of the reforms was taken up only after early 

1990s. It was here when India adopted a flexible exchange rate system (Pami Dua and 

Rajiv Rajan, 2010) and devaluated rupee.  

 

Instead, of looking into the trend of inventories to sales ratio by sheer data the 

study plans to regress these ratios over time, thus it has tried to empirically test, 

whether inventories to sales ratio has decreased over time for the selected industries. 

These industries relate to both the public and private limited companies. This 

particular public and private limited company’s data have been used because the 

available data are consistent over the period of time. This study has analyzed the data 

for non-government non-financial public limited companies from 1992-93 to 2008-09 

and for non-government non-financial private limited companies from 1998-99 to 

2008-09.  

 

As already explained above, inventory fluctuation is a short-run phenomenon 

and during a short-run one could expect only partial adjustment or stock adjustment. 

Thus, for this study we make use of the partial adjustment model to examine the rate 

of change of inventories in relation to sales, interest rate, expected inflation and 

exchange rate, in Indian public limited companies during the year 1992-93 to 2008-09 

and private limited companies during the year 1998-99 to 2008-09. 

 

4. MODEL 

 

The study plans to have a regression of the inventory-sales ratio over time. As 

such, the first model deals with a linear regression model with time (i.e., year) as an 

independent variable, in order to investigate the rate of change of inventory to sales 

ratios over time. It is a known fact that inventory varies with variation in production 

and distribution levels. As such, inventory may increase (decrease) with sales having 

increased (decreased). Therefore, instead of using absolute inventory measures, the 

study uses inventory-sales ratio as a dependent variable as followed in the study by 

Robert Obermaier, 2012. Such ratios have also been used by Irvine, F.O., 2003.  
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The current study hypothesises that a declining (rising) inventory to sales ratio 

over time indicates a good (bad) inventory management. Let industry i’s inventory be 

It in year t, achieving sales St, then inventory to sales ratio is 

 

                                          ISi = Iit/Sit           ----------------------------------------------   (1) 

 

The study analyzes different components of inventory to sales ratio separately 

i.e. for total inventories, raw materials, work in progress and finished goods. This 

could possibly give a better understanding of how improvements develop at each of 

the different stages as well potential shifts between them (Robert Obermaier, 2012). 

The regression model for the four inventory ratios is as follows: 

 

                     MODEL 1: ISit = αi + βitt + εit                   --------------------------------------------------------   (2) 

 

In the above equation, t represents time period (year), α represents the 

intercept and β the slope, i.e., the trend coefficient of industry sector i. 

 

In the second model (partial adjustment model) while considering finished 

goods inventories, it is hypothesised that there exist a ‘desired or optimal level’ of 

finished goods inventories. Since inventory stock is influenced by sales, rate of 

interest, rate of inflation and exchange rate, the study further hypothesised the desired 

or optimum level of finished goods inventories to be a function of the above variables. 

Here, sales is hypothesised to be directly related to desired inventory changes, short-

term rate of interest and rate of inflation is said to be inversely related to desired 

inventory change. Exchange rate2 is hypothesised to be directly related to desired 

inventory change in other words encouraging exports. The equation thus formed is as 

follows, 

 

                IFt
 = β0 + β1St

e + β2SIt + β3Pt
e
 + β4ERt + Ut       ------------------------------   (3) 

 

Where, 

IFt
 = Aggregate level of finished goods inventories desired to be held by the industry 

at the end of period t, St
e = Expected aggregate sales of goods in period t, SIt = Short-
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term rate of interest in period t, Pt
e = Expected rate of inflation in period t, ERt = 

Exchange rate in period t, Ut = Stochastic disturbance/error term during period t. 

 

Depending on the situation there could be differences in the desired level of 

finished goods inventories from actual level of finished goods. It is well known that 

changes in production involve cost therefore the industry will make changes only 

partially. Thus, it is hypothesised that actual change in period t is some function of 

desired change for that industry i.e., 

                                   IFt - IFt-1 = α(IFd - IFt-1)         -------------------------------------   (4) 

 

Where α is the coefficient of adjustment between 0 and 1 i.e., 0 < α ≤ 1. 

Substituting Equation 3 into Equation 4 we get, 

 

  MODEL 2: IFt = αβ0 + αβ1St
e + αβ2SIt + αβ3Pt

e + αβ4ERt + αUt + (1-α)IFt-1       -------    (5) 

 

 The above MODEL 2 is not only worked out for finished goods inventories 

but other stages of inventories such as raw materials (IRt) as a component of 

inventories and for total inventories (ITt) as a whole. The models in the latter two 

cases are as follows: 

 

  MODEL 3: IRt = αβ0 + αβ1PRt
e + αβ2SIt + αβ3Pt

e + αβ4ERt + αUt + (1-α)IRt-1   -----   (6) 

   MODEL 4: ITt = αβ0 + αβ1St
e + αβ2SIt + αβ3Pt

e + αβ4ERt + αUt + (1-α)ITt-1   -------   (7) 

 

In MODEL 3, PRt
e is the expected aggregate production of goods in period t. 

Unlike MODEL 2 and MODEL 4, where finished goods and total inventories are a 

function of sales, short term rate of interest, expected rate of inflation, exchange rate, 

in MODEL 3 sales are replaced by production. 

 

Generally, it is believed that expected sales are some functions of past sales 

and on this basis the commonly used models are (a) the adaptive expectation model 

where it is assumed that expected sales equals the sales of the last period and (b) the 

expected sales is considered as distributed lag over sales in the last period. In this 

study, the first scheme (i.e., the expected sales equals’ sales of the last period) is used. 
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However, studies (Akhtar M.A, 1983) show that the two results are not significantly 

different.  

 

Following, the same pattern for expected production in the raw material 

inventory model and expected rate of inflation in all the MODELS 2-4, the study 

considers expected production equals production of the last period and expected rate 

of inflation as the rate that prevails in the previous period. 

 

Again, following Krishnamurthy K., Sastry D.U., the final equations in all the 

three models i.e. finished goods inventories (IFt), raw materials of inventory (IRt), 

total inventories (ITt), are divided throughout by production.  

 

A positive sign for the coefficient of the expected sales/production variable in 

the respective model would mean a correct anticipation. In the same manner, a 

negative sign for the co-efficient of the short-term rate of interest and the expected 

rate of inflation would mean correct anticipation in other words the hypothesis is 

accepted. A positive sign for the coefficient of the exchange rate would encourage 

exports and negative sign would indicate favourable environment for imports.  

 

In the above models αβ1 is the short-run response of inventories/its 

components to sales/production. Similarly, αβ2, αβ3, αβ4 are respectively the short term 

rate of interest, rate of inflation and exchange rates. 

 

5. DATABASE   

 

The corporate data of the Reserve Bank of India (RBI) brings out data on  

non-government non-financial public limited companies  and  non-government non-

financial private limited companies in regular intervals. These are available on the 

RBI website. All these data are in value term. The concerned data i.e. data on finished 

good, sales, inventories, raw materials, work in progress, etc. are used in this paper. 

Though the data selected are generally for a period of 3 years, they are overlapping 

and consistent and therefore the data have been used for analysis. Data related to 

inflation have been taken from different Economic Surveys from 1993-94 to 2008-09. 

Data on short term interest rate have been taken from the database on Indian Economy 

javascript:__doPostBack('Treeview_GetTables','s0//159')
javascript:__doPostBack('Treeview_GetTables','s0//159')
javascript:__doPostBack('Treeview_GetTables','s0//159')
javascript:__doPostBack('Treeview_GetTables','s0//159')
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(www.rbi.org.in). Data related to exchange rate are collected from the Statistical 

Appendix of the Economic Survey (Government of India, 2012).   

 

6. EMPIRICAL RESULTS AND ANALYSIS 

 

6.1 Inventory Management analysis 

 

As already mentioned, since the study plans to regress the inventories to sales 

ratio over time for five public limited companies and four private limited companies, 

MODEL 1 was solved by using OLS in Excel for each industry. In this MODEL, the 

OLS was run for four alternatives i.e.: - a) total inventories-sales ratio, b) finished 

goods-sales ratio, c) raw-materials-sales ratio, d) work in progress-sales ratio. 

 

6.1.1 Results 

 

Since MODEL 1 was run for four different alternatives mentioned above and 

for five and four different industries under both the public and private limited 

companies respectively, the MODEL had 36 runs. Of which only 21 runs showing 

positively adjusted R2 have been presented. A good inventory management expects 

inventory ratios e.g.: - inventory sales ratio, to decrease over time as output increases. 

Going by this, the regressions over time for these ratios show a clear decreasing trend 

for total inventories/sales ratio, in four out of the five industries belonging to the 

public limited companies. The OLS results for MODEL 1 presented in Table 1 shows 

significant results. This behaviour continues for both finished goods/sales ratio as well 

as work in progress/sales ratio. In both the cases, three out of five selected industries 

in the public limited companies show significant results. Here it should be pointed out 

that the intensity with which they reduce differs from industry to industry and within 

the same industry the difference, is between the components of the inventories. 

However, the raw materials /sales ratio had no significant results. Among these public 

limited companies, while Basic Chemicals and Cement and Cement Products had 

significant results in three ratios, Paper and Paper Products and Chemical and 

Chemical Products industries had significant results for two ratios each. In the case of 

Tea Plantations, only the work in progress/sales ratio had significant results. 
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Like the public limited companies, in the case of private limited companies 

also it is seen from Table 2 that a decreasing trend is observed for the total 

inventory/sales ratio, finished goods/sales ratio as well as work in progress/sales ratio. 

However, the industries experiencing these are either one or maximum two. While 

decreasing trend, for the total inventory/sales ratio is observed only for Chemical and 

Chemical Products, the decreasing trend for finished goods/sales ratio is observed for 

both Paper and Paper Products and Chemical and Chemical Products. The same trend 

is observed for Tea Plantations for work in progress/sales ratio. Here again, it should 

be pointed out that the intensity with which they reduce differ from industry to 

industry and within the same industry the difference is between the components of the 

inventories. The OLS results for all the above ratios show significant results. Unlike, 

the public limited companies, which has totally insignificant results for all industries 

under raw materials/sales ratio; in the private limited companies the OLS results show 

that three out of the four industries have significant results. But, the trend indicated by 

OLS is rising rather than decreasing. All this is observed in the Basic Chemicals, 

Paper and Paper Products and Chemical and Chemical Products.  

 

Though a desired decreasing trend is found in all the three ratios for most of 

the public limited companies in this study, the trend is not so clear for the private 

limited companies. Besides, the raw materials/sales ratio in both the public and 

private limited companies had problems with insignificant results for public limited 

companies and significantly increasing trend for private limited companies, which 

means that the private limited companies under study clearly have over investment of 

inventories. It should be pointed out here that, the data on raw materials sales ratio 

show an increasing trend for public limited companies during the second decade of 

reforms. Thus, it could be said that even after almost two decades of rigorous reforms, 

raw materials in industrial production of the industries under this study is not 

managed to expectations whether it is public or private limited companies. There 

could be several reasons, but, prominent should be the backward linkage i.e. the 

sectors supplying raw materials not doing well or no proper institutions to link the two 

(buying and selling) sectors etc. Thus, reforms solving the interdependencies between 

sectors should be strengthened.    
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6.2 Partial Adjustment Approach 

 

The equations for the three models on total inventories (IT), finished goods 

(IF) and raw materials (IR) were solved by using OLS in Excel for each industry both 

under public and private limited companies. Under each of the three models, the OLS 

was run for six alternatives i.e. 1) all explanatory variables expected sales/production, 

short term rate of interest, expected rate of inflation and  exchange rate, 2) all 

explanatory variables expected sales/production, short term rate of interest, expected 

rate of inflation excluding exchange rate, 3) without the explanatory variable short 

term rate of interest and exchange rate, 4) without the explanatory variable expected 

rate of inflation and exchange rate , 5) without the explanatory variable short term rate 

of interest and 6) without the explanatory variable expected rate of inflation. This is 

done to find out the extent of variations in results due to variations in the explanatory 

variables. 

 

6.2.1 Results 

 

As the three models using OLS was run for six different alternatives 

mentioned above and for five and four different industries under both the public and 

private limited companies respectively, each model had 54 runs i.e. a total of 162 runs 

for the three models. But of these, only significant results i.e. those runs having an 

adjusted R2 of more than 0.493 are being presented i.e. 67 runs are being presented. 

Thus, for public limited companies, MODEL 2 it was 15 runs, MODEL 3 it was 3 runs 

and Model 4 it was 26 runs and for private limited companies, MODEL 2 it was 9 

runs, MODEL 3 it was 12 runs and MODEL 4 it was 2 runs. 

 

6.2.1.1 Sales/Production coefficients 

 

The OLS results for public limited companies presented in Table 7(A), 7(B) 

and 7(C) shows that for the total inventories (MODEL 4), total inventories decreased 

by a maximum 0.49 units for Basic Chemical and by 1.03 units for the Cement and 

Cement Products and by 0.50 units in the case of Tea Plantation, all these for a unit 

increase in expected sales in the respective industry. Under the finished goods 

(MODEL 2), the OLS presented in Table 3(A) and 3(B) shows that the finished goods 
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decreased by 0.14 units for Basic Chemical for every increase of expected sales by 1 

unit. Since these results are statistically significant at 5 % level, the hypothesis that 

the total inventories or finished goods inventories are directly related to expected sales 

is rejected.  

 

The OLS results for private limited companies presented in Table 8 shows that 

for total inventories (MODEL 4), total inventories decreased by a maximum of 1.59 

units for Basic Chemical for a unit increase in expected sales. Under raw materials 

(MODEL 3) the OLS presented in Table 6 shows that the raw materials decreased by 

0.02 units for Chemical and Chemical Products and by 0.04 units for Tea Plantation, 

for a unit increase in expected production. Under the finished goods (MODEL 2) the 

OLS presented in Table 4 shows that the finished goods increased by a maximum of 

1.05 units for Paper and Paper Products for every increase of expected sales by 1 unit. 

Since these results for MODEL 3 and MODEL 4 are statistically significant at 5 % 

level the hypothesis that the raw materials or total inventories are directly related to 

expected production/sales is rejected. However, since there is a positive relationship 

between finished goods inventories and expected sales under the private sector only 

for Paper and Paper Products, we accept the hypothesis that the finished goods 

inventories are directly related to expected sales at 5 % level significance.  

 

Thus, while most of public and private limited companies under the study 

experience a negative relationship between total inventories or raw materials 

inventories or finished goods inventories and expected sales/production, and only one 

industry (Paper and Paper Products) under private limited companies experience a 

direct relation to expected sales, it could be said that in general most of the industries 

under study have a negative relationship between inventories and expected sales. 

 

6.2.1.2 Short term rate of interest coefficients 

 

The OLS results for public limited companies presented in Table 3(A) and 

3(B) shows that for finished goods inventories (MODEL 2), finished goods decreased 

by around 1149.71 units for Basic Chemicals but increased by a maximum of 510.71 

units for the Paper and Paper Products, all these for a unit increase in short-term rate 

of interest in the respective industry. Under the raw materials (MODEL 3), the OLS in 
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Table 5 shows that the raw materials increased by 4556.30 units for Chemical and 

Chemical Products industry for every increase of short-term rate of interest by 1 unit. 

Under total inventories (MODEL 4), the total inventories (presented in Table 7(B)) 

increased by a maximum of 1425 units for Paper and Paper Products and by a 

maximum of 14079.89 units for Chemical and Chemical Products for every increase 

of short term rate of interest by 1 unit. It is observed that only for the Basic Chemicals 

under MODEL 2 shown in Table 3(A); the hypothesis of a negative relationship 

between short term rate of interest and finished goods inventories is accepted at 5% 

level of significance. In the rest of the cases, since there is a positive relationship 

between total inventories or raw materials inventories and the short term rate of 

interest the hypothesis is rejected at 5 % level significance 

 

The OLS results for private limited companies presented in Table 4 shows that 

for finished goods inventories (MODEL 2), finished goods decreased by around 

111.64 units for Paper and Paper Products but increased by 11050.26 units for the 

Chemical and Chemical Products industry all these for a unit increase in short-term 

rate of interest in the respective industry. Under the raw materials (MODEL 3), the 

OLS in Table 6 shows that the raw materials increased by 27860 units for Chemical 

and Chemical Products but decreased by 688.92 units for Tea Plantation industry for 

every increase of short term rate of interest by 1 unit. Under total inventories 

(MODEL 4), the total inventories in Table 8 increased by a maximum of 25621.94 

units for Basic Chemicals industry for every increase of short term rate of interest by 

1 unit. It is observed that only for the Paper and Paper Products under MODEL 2 and 

Tea Plantation under MODEL 3, the hypothesis of a negative relationship between 

short term rate of interest and finished goods inventories or total industries is accepted 

at 5% level of significance. In the rest of the cases, since there is a positive 

relationship between total inventories or raw materials inventories or finished goods 

inventories and the short-term rate of interest, the hypothesis is rejected at 5 % level 

significance  

 

Thus, while some of public and private limited companies under study 

experience a positive relationship between total inventories or raw materials 

inventories or finished goods inventories and short term rate of interest, and one 

industry under public limited companies, two under private limited companies 



 

22 

ISFIRE: Working Paper Series 

experience an indirect relation to short term rate of interest, it could be said that in 

general there is a mixed picture of the industries under study. 

 

6.2.1.3 Expected rate of inflation 

 

The OLS results for public limited companies in Table 3(A) and 3(B) shows 

that for finished goods inventories (MODEL 2), finished goods inventories increased 

by a maximum of 678.78 units for Cement and Cement Products for a unit increase in 

expected rate of inflation. It is observed that except for the Cement and Cement 

Products industry under MODEL 2 no other industry has significant results in any of 

the models. Added to this, the 5% level significant result is against the hypothesis of a 

negative relationship between expected rate of inflation and finished goods 

inventories and thus rejected. 

 

The OLS results for private sector in Table 6, shows that for raw materials 

(MODEL 3), raw materials inventories decreased by 820.69 units for Tea Plantations 

for every increase of expected rate of inflation by 1 unit. It is observed that only Tea 

Plantations under MODEL 3 has significant results in all the models. The hypothesis 

of a negative relationship between expected rate of inflation and raw materials 

inventories is accepted at 5% level of significance.  

 

Thus, while one of the public limited companies under study experiences a 

positive significant relationship between expected rate of inflation coefficients and 

finished goods inventories, one of the private limited company experience a negative 

significant relationship between expected rate of inflation coefficients and raw 

materials inventories. It could be concluded that, expected rate of inflation has limited 

influence on the inventories for most of the industries under study. 

 

6.2.1.4 Exchange rate 

 

The OLS results for public limited company in Table 3(A) and 3(B) shows 

that for finished goods inventories (MODEL 2), finished goods decreased by 255.28 

units for Basic Chemical for a unit increase in exchange rate in the respective 

industry. Under the raw materials (MODEL 3) the OLS in Table 5 shows that raw 
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materials decreased by a maximum of 3359.88 units for Chemical and Chemical 

Products industry for every increase of exchange rate by 1 unit. Under total 

inventories (MODEL 4), the total inventories in Table 7(B) decreased by a maximum 

of 158.23 units for Chemical and Chemical Products and the same total inventories in 

Table 7(C) decreased by around by 329.12 units for Tea Plantations for every increase 

of exchange rate by 1 unit. It is observed that, all the above industries show 

significant result at 5% level in each of the models. The hypothesis of a negative 

relationship between exchange rate and finished goods, raw materials and total 

inventories indicates a favourable environment to imports. 

 

The OLS results for private limited company presented in Table 4, shows that 

for finished goods inventories (MODEL 2), finished goods increased around 29.05 

units for Paper and Paper Products and by 3040.50 units for the Chemical and 

Chemical Products, all these for a unit increase in exchange rate in the respective 

industry. Under the raw materials (MODEL 3) the OLS in Table 6 shows that the raw 

materials decreased by a maximum of 10610 units for Chemical and Chemical 

Products and by 196.05 units for Tea Plantation for every increase of exchange rate 

by 1 unit. Under total inventories (MODEL 4), the total inventories in Table 8 

decreased by a maximum 6097.51 units for Basic Chemicals for every increase of 

exchange rate by 1 unit. It is observed that, only for the Paper and Paper Products and 

Chemical and Chemical Products under MODEL 2 in Table 4, the hypothesis of a 

positive relationship between exchange rate and finished goods inventories is 

accepted at 5% level of significance. In the rest of the cases, since there is a negative 

relationship between exchange rate and total inventories or raw materials inventories, 

the hypothesis is rejected at 5 % level significance. It could be said that a negative 

relationship implies that the results are favouring imports. 

 

Though, both Paper and Paper Products and Chemical and Chemical Products 

under private limited companies favour export of finished goods inventories, Basic 

Chemicals and Tea Plantations under the same group of companies favour import of 

total inventories and raw materials inventories respectively and Chemical and 

Chemical Products also favour import of raw materials. On the other side, Basic 

Chemicals under public limited companies favour import of finished goods, Chemical 

and Chemical Products favour import of both raw materials and total inventories and 
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Tea Plantation favour import of total inventories. Factually, all the three industries 

(Basic Chemicals, Chemical and Chemical Products and Tea Plantation) showing 

significant negative relationship are importers too. Thus, while all the three public and 

three private limited companies showing significant results under study experience a 

negative relationship between total inventories or raw materials inventories or 

finished goods inventories and exchange rate, two under private limited company 

experience a direct relation to exchange rate, it could be said that in general there is an 

indication favourable for imports rather than exports for the industries under study.  

 

6.2.1.5 Coefficients of lagged variables 

 

In the case of adjustment4 of inventories and its components in the public 

limited companies it is seen in Table 3(A) that there is a maximum of 45% and 36% 

adjustment of finished goods respectively to the desired level in the Basic Chemicals 

and Cement and Cement Products industry.  Adjustment of total inventories to the 

desired level presented in Table 7(A) and 7(B) shows that it was a maximum of 30%, 

54%, 41% and 16% for Basic Chemical, Cement and Cement products, Paper and 

Paper Products and Chemical and Chemical Products industries respectively. There 

were no significant raw material adjustments to the desired level, under the chosen 

public limited companies. 

 

In the case of adjustment of inventories and its components in the private 

limited companies, it is seen in Table 4 that there is a maximum of 14% adjustment of 

finished goods to the desired level in the Paper and Paper Products industry. There 

were no significant results5 under raw material or total inventories adjustments to the 

desired level, for the chosen private limited companies. 

 

As all the adjustments to the desired level are below 55%, it could be 

concluded that adjustments are very slow and that too private limited companies are 

far slow as compared to public limited companies. But among them also, the total 

inventories adjust faster than finished goods inventories. Added to this while 4 out of 

5 public limited companies show adjustments to desired level, in the case of private 

limited companies it was only 1 out of 4 industries showing adjustment to the desired 

level. Besides, the lack of adjustment of raw materials inventories to the desired level 
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could possibly be the prevalence of overinvestment both in the public and private 

limited companies. Thus, so far as adjustment is concerned the chosen public limited 

companies are performing better than their corresponding private limited companies. 

 

Overall it is observed that out of the total five industries, Paper and Paper 

Products either under public or private limited companies shows decreasing 

inventory-sales ratio, positive finished goods-sales relationship, negative finished 

goods-short term interest rate relationship, positive finished goods-exchange rate 

relationship and an adjustment of total inventories to the desired level at 41% 

relationship and an adjustment of finished goods inventories to the desired level at 

14%. Basic Chemicals industry either under public or private limited companies 

shows a decreasing inventory-sales ratio, negative finished goods-short term interest 

rate relationship and an adjustment of total inventories and finished goods inventories 

to the desired level at 30% and 45% respectively. Cement and Cement Products under 

public limited companies shows decreasing inventory-sales ratio and an adjustment of 

total inventories and finished goods inventories to the desired level at 54% and 36% 

respectively. Chemical and Chemical Products either under public or private limited 

companies shows decreasing inventory-sales ratio, positive finished goods-exchange 

rate relationship and an adjustment of total inventories to the desired level at 16%. 

Tea Plantation either under public or private limited companies shows decreasing 

work in progress-sales ratio and negative total inventories-short term interest rate 

relationship. Observing the results of the five industries, it could be concluded that 

Paper and Paper Products industry seem to be doing better than all other industry. 

 

Observing the total results, it is seen that four out of the five industries 

belonging to the public limited companies show a clear decreasing trend for total 

inventories/sales ratio and finished goods/ sales ratio. Three out of five selected 

industries in the same group show a decreasing finished goods-sales ratio and work in 

progress-sales ratio. One industry shows negative finished goods-short term rate of 

interest relationship. Two out of five industries show adjustment of finished goods to 

the desired level and four out of five show adjustments of total inventories to the 

desired level.  
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In the private limited companies, only one out of four industries show a clear 

decreasing trend for total inventories/sales ratio. Two out of four industries show a 

decreasing finished goods-sales ratio and one out of four industries show a decreasing 

trend for work in progress-sales ratio. One industry shows positive finished goods-

sales relationship, negative finished goods-short term interest rate relationship and 

negative raw material-short term interest rate relationship. Two out of four industries 

show positive finished goods-exchange rate relationship and one industry adjust to the 

finished goods to the desired level.  

 

7. POLICY IMPLICATIONS 

 

The results clearly indicate that some of the Indian industries still continue to 

have over investment of inventories especially raw materials even after two decades 

of rigorous reforms. This indicates a supply chain mismanagement calling for 

strengthening the existing reforms on industrial linkages or introducing new reforms 

to see a high degree of coordination between sectors such that interdependencies 

between sectors are solved in the best manner possible.   

 

The results of partial adjustment approach showed that adjustments to desired 

level was very poor among the chosen public limited companies and even among the 

one private limited company (finished goods in Paper and Paper Products) that adjust, 

it is very slow.  Though the adjustment in the chosen public limited companies is 

better than the corresponding private limited companies, the adjustment here is not 

very fast. Raw materials adjustment to desired level, are neither prevalent in the 

public limited companies nor in the private limited companies. The paradox here is on 

one side there seems to be over investment in inventories especially raw materials and 

on the other side the adjustment of raw materials to the desired level are neither 

prevalent in the public limited companies nor in the private limited companies of the 

study. This indicates problems at the intermediate stage i.e. co-ordination between 

demand and supply of raw materials as well as other financial requirements of 

individual industries. Here demand and supply is an institutional issue which calls for 

interference of the government so as to smoothen the intermediate problems. 
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Though the impact of structural reforms (devaluation of rupee) on exports 

were positive during the initial period of the reform process, these do not seem to be 

continuing in the latter decade for the results show trends favourable to imports for 

the industries under study. This again calls for boosting the reform process as 

suggested by experts. 

 

However, the overall results seem to be better for the public limited 

companies. This could mainly be due to the reform process which brought about 

liberalization and competition among industries. But, sustained improvement in 

inventory management could only be possible provided the reform process is 

continued consistently. 

 

8. CONCLUSIONS 

 

The study finds that there is prevalence of over investment in raw material 

inventories in some of the public and private limited companies. Besides, the results 

of partial adjustment approach show a slow adjustment of total inventories and 

finished goods inventories to desired level in both these companies. The adjustment of 

raw materials inventories to the desired level did not prevail for the public limited 

companies but for the private limited companies though there were some significant 

results, these were unusually slow.  The adjustments of inventories under the public 

limited companies under study were better than the private limited companies. Of the 

five industries under study, Paper and Paper Products industry seemed to be the best 

performer. Thus it is felt that there is a strong need to strengthen the ongoing reform 

process so as to improve interdependencies between sectors. 
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NOTES 

 

1. The data available for public limited companies is for a period of 17 years while 

for private limited companies it is available for a period of 11 years. Although the 

comparison might not be ideal, an attempt has been made to look at the degree of 

impact for the factors influencing the public and private limited companies by 

comparison.  

2. Since rupee value against the dollar is used as the exchange rate in the model, any 

increase in the rupee value is said to increase the exchange rate. However, 

theoretically, it means that the exchange rate has depreciated and therefore it is 

said to be favourable to exports.   

3. Though we planned to present results which had adjusted R2 of 50 and above, 

there was only one result with adjusted R2=0.4923 as such we have considered 

this too and presented all results above 0.49. 

4. Adjustments figures are calculated as one minus the coefficient and then 

multiplied by 100 to get the percentage. 

5. Though it was observed under Table 6 and Table 8, that partial adjustments to the 

desired level are prevalent under Chemical and Chemical Products, Tea Plantation 

(MODEL 3) and Basic Chemicals (MODEL 4), the same has not been pointed in 

the text for the partial adjustment to the desired level is more than 100%.  
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Appendix 
 

 

Table 1: Results of Model 1: OLS with inventory-sales ratio as dependent variable 

(public limited companies) 

 

Industry IT/Sales A R2 IF/Sales A R2 IW/Sales A R2 

1 -0.007* 0.51 -0.0031* 0.63 -0.001* 0.35 

2 -0.004* 0.68 -0.0007* 0.10 -0.0009* 0.36 

3 -0.0032* 0.55 -0.0013* 0.54   

4 -0.0039* 0.80 -0.0028* 0.48   

5     -0.0003* 0.60 

1: Basic Chemicals, 2: Cement and Cement Products, 3: Paper and Paper Products, 4: Chemical and 

Chemical Products, 5: Tea Plantation. 

*p<0.01, **p<.05, A R2: Adjusted R2 

 

 
 

Table 2: Results of Model 1:OLS with inventory-sales ratio as dependent variable 

(private limited companies) 

 

Industry IT/Sales A R2 IR/Sales A R2 IF/Sales A R2 IW/Sales A R2 

1   0.003** 0.42 -0.001 0.008   

2   0.001** 0.31 -0.002* 0.52 0.001 0.16 

3 -0.002** 0.30 0.002* 0.66 -0.002* 0.62 0.0004 0.17 

4       -0.0002* 0.55 
1: Basic Chemicals, 2: Paper and Paper Products, 3: Chemical and Chemical Products, 4: Tea 

Plantation. 

*p<0.01, **p<.05, A R2: Adjusted R2 
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Table 3(A): Results for Model 2 (finished goods):OLS with IFt as dependent variable  

(public limited companies) 

 

Industry A St
e SIt Pt

e ERt (1-

a)(IF)t-1 

  A R2  F-Stats 

1 0.048 -0.032 -1166.826 1493.895 3.962 0.775*   0.638 6.284 

 0.633 -0.421 -0.380 1.287 0.006 2.470   

 0.112* -0.083 286.423  -193.01 0.556*  0.616 7.022 

 1.863 -1.244 0.097  -0.276 2.049   

 0.052 -0.032  1331.709 -255.2* 0.676*  0.666 8.478 

 0.713 -0.431  1.283 -1.903 4.018   

 0.048 -0.032 -1149.710* 1492.444  0.773*  0.671 8.640 

 0.664 -0.448 -1.958 1.3824  4.347   

 0.116* -0.089 -517.437   0.618*  0.646 10.116 

 2.069 -1.491 -1.354   4.312   

 0.162* -0.142*  -153.672  0.649*  0.593 8.287 

 3.347 -2.925  -0.204  3.511   

2 0.045 -0.043 -247.276 622.887* 126.348 0.727*  0.692 7.739 

 0.217 -0.204 -0.692 2.599 0.835 3.727   

 0.009 -0.002 -309.179  200.521 0.644*  0.531 5.242 

 0.035 -0.009 -0.703  1.093 2.712   

 0.049 -0.048  633.947* 28.480 0.796* 0.707 10.029 

 0.241 -0.237  2.716 0.5410 4.881   

 0.068 -0.067 31.399 660.622*  0.824* 0.700 9.768 

 0.332 -0.330 0.250 2.847  5.337   

 0.042 -0.039 143.231   0.795* 0.523 6.485 

 0.165 -0.151 0.952   4.092   

 0.081 -0.081  678.781*  0.829* 0.724 14.106 

 0.431 -0.428  3.207  5.658   

1: Basic Chemicals, 2: Paper and Paper Products, 3: Chemical and Chemical Products, 4: Tea 

Plantation. (*Statistically Significant at 5% level) Excluding the first row, odd rows show coefficients 

and even rows show t-Statistics. 

 

 

Table 3(B): Results for Model 2 (finished goods):OLS with IFt as dependent variable  

(public limited companies) 

 

Industry A St
e SIt Pt

e ERt (1-

a)(IF)t-1 

  A R2  F-Stats 

3 0.108 -0.079 461.525*  41.3424 -0.206 0.515 4.973 

 0.612 -0.458 2.2732  0.6340 -0.599   

 0.122 -0.095 479.558* 78.194  -0.098 0.503 4.792 

 0.621 -0.486 2.304 0.366  -0.287   

 0.090 -0.062 510.715*   -0.134 0.539 6.838 

 0.532 -0.371 2.793   -0.424   
1: Basic Chemicals, 2: Paper and Paper Products, 3: Chemical and Chemical Products, 4: Tea 

Plantation. (*Statistically Significant at 5% level) Excluding the first row, odd rows show coefficients 

and even rows show t-Statistics. 
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Table 4: Results for Model 2 (finished goods):OLS with IFt as dependent variable  

(private limited companies) 

 

Industry A St
e SIt Pt

e ERt (1-

a)(IF)t-1 

A R2 F-Stats 

2 -1.045* 1.052* -111.64* 11.734 29.045* 0.732 0.781 7.436 

 -2.297 2.331 -2.914 0.435 2.935 1.379   

 -1.010* 1.015* -108.22*  28.80* 0.867* 0.817 11.037 

 -2.464 2.502 -3.154  3.184 2.198   

 -1.087 1.096 -5.888   0.861 0.538 4.493 

 -1.673 1.703 -0.308   1.374   

 -0.900* 0.911*  1.532  0.653 0.531 4.394 

 -2.939 3.035  0.043  0.944   

3 0.175 -0.115 2403 -5648 2466 -0.063 0.567 3.354 

 0.534 -0.369 0.181 -0.854 0.713 -0.111   

 0.194 -0.129 -1891.46  3159.83 -0.159 0.590 4.238 

 0.609 -0.426 -0.159  0.967 -0.295   

 0.173 -0.112  -5192.47 3040.50* -0.085 0.651 5.187 

 0.588 -0.400  -0.946 2.438 -0.170   

 0.120 -0.073 11050.26* -6754.96  0.139 0.609 4.508 

 0.399 -0.250 2.189 -1.107  0.299   

 0.125 -0.076 8695.120   0.089 0.593 5.399 

 0.407 -0.255 1.864   0.191   
1: Basic Chemicals, 2: Paper and Paper Products, 3: Chemical and Chemical Products, 4: Tea 

Plantation. (*Statistically Significant at 5% level) Excluding the first row, odd rows show coefficients 

and even rows show t-Statistics. 

 

 

 

Table 5: Results for Model 3 (raw materials):OLS with IRt as dependent variable  

(public limited companies) 

 

Industry A PRt
e SIt Pt

e ERt (1-

a)(IR)t-1 

A R2 F-

Stats 

4 0.073* -0.008 6840.1452 -1747.769 -3359.88* 0.036 0.588 5.288 

 3.304 -0.602 1.6810 -0.673 -2.269 0.115   

 0.066* -0.005 4556.304*  -2851.13* 0.099 0.609 6.837 

 3.453 -0.426 2.0833  -2.298 0.340   

 0.047* -0.007  1895.585 -1170.41 0.386 0.520 5.063 

 2.741 -0.478  1.226 -1.54 1.506   

1: Basic Chemicals, 2: Cement and Cement Products, 3: Paper and Paper Products, 4: Chemical and 

Chemical Products, 5: Tea Plantation.  (*Statistically Significant at 5% level) Excluding the first row, 

odd rows show coefficients and even rows show t-Statistics. 
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Table 6: Results for Model 3 (raw materials):OLS with IRt as dependent variable  

(private limited companies) 

 

Industry A PRt
e SIt Pt

e ERt (1-

a)(IR)t-1 

A R2 F-

Stats 

3 0.175* -0.025* 27860* -6330 -10610* -1.243* 0.906 18.26 

 4.962 -2.226 2.819 -1.750 -3.487 -2.694   

 0.144* -0.013 18340  -8447* -0.936 0.867 15.62 

 3.969 -1.236 1.870  -2.557 -1.845   

 0.092* -0.012  -712.20 -2329.51 -0.185 0.774 8.72 

 3.049 -0.754  -0.153 -1.901 -0.446   

 0.066* -0.014 -5414 -1208  0.216 0.695 6.12 

 2.251 -0.712 -1.169 -0.203  0.617   

 0.064* -0.011 -6042.29   0.218 0.744 9.70 

 2.523 -0.785 -1.910   0.680   

 0.059* -0.026  -5842.07  0.444 0.676 7.26 

 1.994 -1.566  -1.281  1.487   

4 0.058* 0.005 -430.372 264.415 -97.032 0.057 0.857 11.78 

 2.540 0.245 -0.997 0.504 -0.765 0.105   

 0.068* 0.011 -358.261  -138.534 -0.168 0.878 17.23 

 7.487 0.855 -0.953  -1.555 -0.595   

 0.059* 0.006  91.321 -196.049* -0.001 0.857 14.49 

 2.625 0.335  0.185 -2.486 -0.002   

 0.048* -0.005 -688.92* 524.535  0.321 0.869 15.90 

 2.661 -0.360 -2.678 1.373  0.802   

 0.069*  0.003 -820.68*  -0.064 0.849 17.93 

 6.861  0.233 -3.211  -0.209   

 0.014 -0.039*  906.582  1.195* 0.734 9.27 

 0.769 -4.830  1.795  3.632   
1: Basic Chemicals, 2: Paper and Paper Products, 3: Chemical and Chemical Products, 4: Tea 

Plantation.  (*Statistically Significant at 5% level) Excluding the first row, odd rows show coefficients 

and even rows show t-Statistics. 
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Table 7(A): Results for Model 4 (total inventories):OLS with ITt as dependent 

variable (public limited companies) 

 

Industry A St
e SIt Pt

e ERt (1-

a)(IT)t-1 

A R2 F-

Stats 

1 0.384* -0.335 -2192.51 1405.759 125.101 0.779* 0.686 7.57 

 1.967 -1.603 -0.274 0.490 0.066 2.319   

 0.437* -0.373* -957.144  -40.901 0.700* 0.708 10.09 

 2.767 -2.000 -0.131  -0.023 2.463   

 0.379* -0.319  1158.163 -381.35 0.703* 0.713 10.31 

 2.039 -1.658  0.444 -1.108 3.951   

 0.381* -0.329* -1670.70 1371.479  0.761* 0.715 10.40 

 2.104 -1.806 -1.146 0.509  4.179   

 0.43* -0.375* -1123.28   0.706* 0.732 14.68 

 3.164 -2.454 -1.177   4.979   

 0.54* -0.489*  -901.265  0.713* 0.707 13.08 

 4.781 -4.152  -0.489  3.972   

2 1.037* -0.932 557.881 1227.531 137.035 0.168 0.624 5.99 

 1.882 -1.703 1.109 1.500 1.263 0.595   

 0.792 -0.715 595.176  52.073 0.422 0.582 6.22 

 1.426 -1.283 1.123  0.534 1.768   

 1.114* -1.032*  1272.398 91.165 0.356 0.617 7.03 

 2.018 -1.891  1.541 0.899 1.558   

 0.858 -0.776 315.559 687.569  0.393 0.604 6.72 

 1.569 -1.418 0.661 0.959  1.740   

 0.754 -0.683 459.993   0.481* 0.607 8.71 

 1.4126 -1.2720 1.0186   2.343   

 0.9487* -0.8762  836.8949  0.467* 0.623 9.25 

 1.8373 -1.7069  1.2606  2.449   
1: Basic Chemicals, 2: Cement and Cement Products, 3: Paper and Paper Products, 4: Chemical and 

Chemical Products, 5: Tea Plantation. (*Statistically Significant at 5% level) Excluding the first row, 

odd rows show coefficients and even rows show t-Statistics. 
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Table 7(B): Results for Model 4 (total inventories):OLS with ITt as dependent 

variable (public limited companies) 

 

Industry A St
e SIt Pt

e ERt (1-

a)(IT)t-1 

A R2 F-Stats 

3 0.066 0.078 1425.007* -258.448 -92.493 -0.026 0.703 8.114 

 0.170 0.193 2.889 -0.577 -0.818 -0.096   

 0.214 -0.085 1281.329*  -97.525 0.061 0.721 10.709 

 0.772 -0.298 3.106  -0.893 0.282   

 0.582 -0.529  394.492 69.599 0.594* 0.505 4.828 

 1.321 -1.176  0.790 0.549 2.836   

 0.055 0.084 1224.884* -286.681  -0.012 0.712 10.285 

 0.146 0.209 2.905 -0.652  -0.045   

 0.221 -0.098 1052.409*   0.086 0.726 14.254 

 0.802 -0.348 3.284   0.404   

 0.665 -0.619  514.198  0.667* 0.534 6.729 

 1.655 -1.526  1.180  4.239   

4 0.065 0.154 14079.890* -1490.08 -158.23* -0.288 0.911 31.686 

 0.276 0.709 3.897 -0.933 -3.103 -0.957   

 0.069 0.138 13136.262*  -150.01* -0.232 0.912 39.859 

 0.302 0.642 3.809  -3.005 -0.792   

 -0.271 0.302  251.632 -27.959 0.839* 0.796 15.643 

 -0.827 0.936  0.109 -0.479 6.649   

 -0.122 0.224 6728.304* -633.979  0.373 0.841 20.847 

 -0.404 0.779 1.846 -0.302  1.315   

 -0.115 0.216 6481.939*   0.383 0.853 30.041 

 -0.399 0.783 1.898   1.411   

 -0.275 0.299  235.111  0.862* 0.809 22.205 

 -0.866 0.961  0.1048  7.6092   
1: Basic Chemicals, 2: Cement and Cement Products, 3: Paper and Paper Products, 4: Chemical and 

Chemical Products, 5: Tea Plantation.  (*Statistically Significant at 5% level) Excluding the first row, 

odd rows show coefficients and even rows show t-Statistics. 

 
 
 

Table 7(C): Results for Model 4 (total inventories):OLS with ITt as dependent 

variable (public limited companies) 

 

Industry A St
e SIt Pt

e ERt (1-a)(IT)t-

1 

A R2 F-

Stats 

5 0.728* -0.570 306.674 85.871 -329.115* -0.088 0.492 3.91 

 2.144 -1.757 1.339 0.342 -2.918 -0.371   

 0.656* -0.502* 334.155  -328.547* -0.058 0.533 5.28 

 2.573 -2.049 1.625  -3.037 -0.274   
1: Basic Chemicals, 2: Cement and Cement Products, 3: Paper and Paper Products, 4: Chemical and 

Chemical Products, 5: Tea Plantation.  (*Statistically Significant at 5% level)  

Excluding the first row, odd rows show coefficients and even rows show t-Statistics. 
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Table 8: Results for Model 4 (total inventories):OLS with ITt as dependent variable 

(private limited companies) 

 

Industry A St
e SIt Pt

e ERt (1-

a)(IT)t-1 

A R2 F-

Stats 

1 1.590* -1.313* 25621.943* -3700.899 -6097.506* -0.949* 0.876 13.67 

 3.264 -2.690 4.751 -1.322 -5.397 -3.731   

 1.827* -1.588* 19905.64*  -5005.969* -0.717* 0.857 14.49 

 3.759 -3.353 5.760  -6.055 -3.640   

1: Basic Chemicals, 2: Paper and Paper Products, 3: Chemical and Chemical Products, 4: Tea 

Plantation. (*Statistically Significant at 5% level) Excluding the first row, odd rows show coefficients 

and even rows show t-Statistics. 
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