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Abstract 
 
The present study covers empirical research on selected Agri-Biotech firms of Punjab. 
The sample has been chosen from state of Punjab covering sectors Food Process 
Industry, Fertilizer and Pesticides Industry. On the basis of factor analysis the study has 
also identified key factors influencing Productivity. These are: Milieu; Cost Efficiency; 
Production planning; and Technological advancement. The study also tries to find the 
relation between plant size and factors using ANOVA. The results highlight that all 
these four factors are significant, reflecting that size does influence the productivity. 
The research tries to understand the relation between Market Share, R& D and 
determinants of productivity through structural equation model (SEM). Market share 
and R& D are taken as dependent variables. The Beta values are higher for all four 
determinants of productivity, viz. Milieu; Cost Efficiency; Production planning; and 
Technological advancement. This implies that the agri-biotech firm share a better 
relation with Market share than with R& D. The results also of highlight that cost 
efficiency emerges as an important factor for productivity for R& D as well as for 
Market share.  
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1. Introduction 
 

Biotech is an emerging as a sector with exponential growth witnessed in sub-sectors 

such as: Bio-informatics sector, Industrial Biotech Sector, Agri-Biotech Sector, Research 

Services Sector, Bio-Suppliers and most importantly one of the main applications of Bio-

technologies, the Bio-Pharmaceutical Sector. Presently, the need for biotechnological 

techniques, processes and procedures has arisen to such an extent because of the advance in 

technologies and the scientific discoveries and inventions. Business corporations will have to 

deal with entirely new challenges to meet customer demands, move from competition to 

collaborative configuration and empower employees to be able to meet and surpass customer 

expectations. Innovation and IPRs are increasingly important in the changing business 

environment leading to creation of wealth and well-being of the nation. The rising cost of 

scientific and technological development has increased the importance of IPR protection, as 

well as the incentive to engage in cooperative R&D enhancing the competitiveness of firms. 

Hence Bio-technology has become one of the emerging spheres and technologies in 

India as well on a global level. Indian economy is going through a transition phase where the 

restructuring of industries and firms are taking place in the form of privatization, 

globalization, and liberalization. Along with the global economic integration, there has been a 

marked acceleration in the pace of technological and scientific progress. Advances in 

technology have created new opportunities for businesses. Technology plays a vital role in the 

development of any Economy. Modern industry is driven by technology, and lack of access to 

technology can stunt economic growth.   

Technology played an important role in the rapid economic growth observed in the 

late twentieth century in Korea, Taiwan, and Singapore. The World is changing fast and the 

world of business is changing faster. In the new millennium, business corporations will have 

to deal with entirely new challenges to meet customer demands, move from competition to 

collaborative reconfiguration, dovetail supplier and subcontractor processes to the corporate 

goals and empower employees to be able to meet and surpass customer expectations. Due to 

global competitiveness now companies are taking more effective steps to improve overall 

productivity and efficiency. To attain a place in the competitive market, companies have to 

reduce the cost price of their product. It can only be possible if production of goods is 

increased by applying same input or by reducing time wastage. Past experience shows that 

Indian firms took decades to be able to catch up with global productivity levels. There is a 

strong need to evaluate available technological options to overcome new challenges and 
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become top performers. At the strategic level, the main challenge is to become globally 

competitive by adopting collaborative manufacturing strategies. The process of acquiring a 

production capability is initiated by importing a plant from another country or having a new 

plant built with the help of a technology provider.  

Through training and ‘learning by doing’, the firms learn how to operate the plant, and 

gradually improve the yield from it. In the next stage, firms develop an investment capability 

the ability to create a new plant of a chosen capacity and specifications. Finally, firms develop 

an innovation capability – the ability to create new products, and the manufacturing 

infrastructure to produce these products. To be competitive the manufacturer needs to be able 

to produce efficiently, at least on par with others operating similar plants. 

In the Post-liberalisation era, Indian firms have been under tremendous pressure to 

improve their competitiveness. The removal of restrictions on imports and the lowering of 

customs duties implied that Indian firms have to be as competitive as their international 

corporations in order to survive. This has accelerated the process of technological absorption. 

Several companies also pushed ahead in improving production and improving their products 

so as to be able to add value to their products and improve profitability. More recently, in the 

last decade, the emphasis has been shifting to innovation and product development. Several 

industries, particularly the automobile, IT and the pharmaceutical industries have of late been 

focusing on a high level of product innovation activity. The same is for Biotech sector as well. 

 
 
2. Literature Review 
 

Productivity is a technical concept concerning the efficiency with which we convert 

the inputs into output (Felipe, 1997). Productivity  is a measurement that tells you how well 

you are doing as a producer or how well a machine, an acre of land or the country as a whole 

is doing (Helms , 1996).  

Productivity comprises of capital productivity as well as labour productivity but 

according to Hassan Arif et al. (2006) successful organizations in today’s business 

environment are those who manage along with their technological resources their human 

resources also well. Organizations perform better when they are making investment in 

training their employees and broaden their skills (Hollbeche, 1998). Employee’s creativity 

and innovation skills can increase only by giving them appropriate recognition and reward for 

their creative work (Koning, 1998). Sheel (2002) states that for technological advances new 
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infrastructures, mainly telecommunication, information technology, new strategic thinking 

practices are needed for hyper competitive environment.  

Sethi et al. (2007) highlight that various factors may be quite important to 

manufacturing firms trying to compete with flexibility competence and technological 

capabilities. Human factor in term of their skills, technical expertise, training involvement, 

and attitude has been found to be the most significant for achieving flexibilities. For gaining 

competitive advantage and developing firm’s internal capabilities, Technology adoption and 

adaptation are considered to be among the most critical elements for a firm (Khamba and 

Singh, 2001). The study by Lee et al. (2007) compares the real output and labour productivity 

of Chinese and Indian manufacturing from 1980 to 2002. The analysis shows that since 1980, 

real value added and labour productivity growth for Chinese manufacturing has been well 

above Indian levels. The study explores the impact of trade policy reforms on TFP growth in 

the Indian manufacturing sector. The three-digit estimates for each year over the pre and post-

reform period shows that for the whole pre-reform period, the majority (0.53) of three digit 

industries experienced TFP regression, while for the post-reform, the majority (0.69) of 

industries experienced TFP growth. There have been a lot of studies focusing on using patents 

as indicators of innovation, but there are certain pitfalls associated with measuring innovation 

outcomes with patent data (Griliches 1990). One widely accepted notion is that patents only 

capture a part of the innovation output. Moreover, there exist remarkable differences in what  

Scherer (1983) called the propensity to patent across sectors or firms. Thus the present 

study shall try to cover all the aspects of competitiveness. Ulku (2004), suggests that 

innovation (as proxied by patent applications) is important for GDP per capita as well as TFP.  

Wang and Tsai (2003) studied a sample of 136 large Taiwanese firms for the period 1994-

2000 and found that R&D investment was a significant determinant of TFP growth. However, 

Bartelsmann, van Leeuwen and Nieuwenhuijsen (1996) reported, in the case of the 

Netherlands, a contradictory result, in terms of the importance of new technology for 

productivity growth. Thus there is still inconsistencies in results which need thorough 

examination. Moreover the results differ across countries. 

Limited work has been done on analyzing the impact of new policy regime on the 

productivity and competitiveness in biotech sector. Most studies cover the overall 

manufacturing sector of Punjab. A few studies covering some aspects of the Punjab 

manufacturing have been discussed below:    
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Singh (1987) has calculated the partial and total factor productivity for the 

manufacturing sector of Punjab. The time period covered by the study is 1967-68 to 1981-82. 

The study is based on the ASI data. The author has studied the manufacturing sector (census 

sector as reported in ASI) and has calculated both the partial and total factor productivity 

indices. While the labour productivity and the capital intensity showed a rising trend, the 

capital productivity showed a falling trend. Total factor productivity as measured by 

Kendrick, Solow and Translog indices showed a declining trend. 

Singh (2004) studies the impact of economic reforms on productivity growth in 

manufacturing sector of Punjab covering the period 1983-84 to 1998-99. In this study total 

factor productivity is calculated by the three indices that are: a) Kendrick Index b) Solow 

Index and c) Translog Index. Growth rates of labour productivity, capital productivity and 

capital intensity have also been calculated in this study. Pre-reform period is 1983-84 to 1990-

91 and 1991-92 to 1998-99 is the post-reform period. The findings of the study show that 

labour productivity increased in the manufacturing sector of Punjab. It is found that the 

growth rate of labour productivity is more pronounced in the post-reform period. The average 

annual growth rates of capital productivity reveals that it shows a declining trend in the 

manufacturing sector of Punjab for the entire study period. But growth rate of capital 

productivity is positive in post-reform period and negative for the pre-reform period. The 

results suggest that efficiency of capital input had declined in the manufacturing sector of 

Punjab in the pre-reform period but post-reform period shows some increase in efficiency of 

capital input.  

The estimates of average annual growth rates of capital intensity reveal that it has 

increased. This result indicates that the process of capital deepening has taken place in the 

manufacturing sector of Punjab during both pre and post-reform period. The comparative 

analysis of average annual growth of Kendrick, Solow and Translog indices suggests that the 

overall factor use efficiency in the manufacturing sector of Punjab has declined during the 

post-reform period, which shows that there emerged technological retrogression in Punjab. 

Banerji (1975) analyzed partial productivity indices of labour and capital and total 

productivity index during the period 1946-64 for Indian manufacturing. The trend in the study 

shows that the performance of the manufacturing secto was sluggish over this period. While 

labour productivity showed up significant up trend, no evidence was found to indicate the 

presence of technical progress in the sector. Mehta (1980) in a comprehensive study has 
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calculated partial and total factor productivity indices for large scale industries. Overall 

efficiency of the industrial sector decelerated during the period under study. 

Stuart Smyth et al.  (2006) opines that while most innovations commonly enter the 

marketplace with little notice or fanfare, this cannot be said for products of agricultural 

biotechnology. The commercialization of innovative new transgenic crops and the resulting 

food products have resulted in some products entering the market that are not desired by some 

consumers. It is argued that these new products are creating a new class of socioeconomic 

liabilities in the marketplace. The global agri-food industry has reoriented itself in the past 

decade around technological change and innovation. Both farmers and the rest of the agri-

food supply chain have recognized that the long-term threat to their livelihoods is other local 

and regional demand for land, labor, and capital. Ultimately, the sector will need to achieve 

productivity gains at least equal to those in other domestic sectors, which will require 

significant technological and institutional change. Change creates risk, which can, if not 

anticipated and managed, create liabilities for someone. Biological control of liabilities, either 

through contemporary technologies described above or those yet to be devised, is the science 

side of the story. The human, institutional element is the complementary other side. 

Ultimately, these two parts must fit together in a discussion of the relative costs (risks) and 

benefits of alternative options. Similarly, control mechanisms are not cheap. Incomplete 

institutional approaches can lead to millions of dollars of losses when technologies are widely 

dispersed. Governments tend to have a larger role in defining, managing, and adjudicating 

liability because we live in an imperfect world, where individual market actions do not lead to 

socially acceptable outcomes. In a world characterized by perfect, costless information, 

governments could simply define rights and then allow adjudication institutions to operate. If 

those systems did not impose any transaction costs on those who chose to enter into a 

transaction, the existence of the threat of liability would lead to an efficient market outcome. 

The existence of legal liability would act as a perfect deterrent, as the full costs of any 

transaction would have to be accounted for by those entering into the transaction. 

Based on Literature review the following four factors are extracted as influencing 

productivity. These are:  

i. Milieu  (Ahluwalia, 1991; Goldar 2000; Hassan, Hashim,  Ismail Ahmad 2006; 

Holbeche, 1998; Sethi, Khamba, Sushil and Kiran, 2007; Trivedi, Prakash and Sinate 

2000; 

ii. Cost efficiency (Chen, Hu and Ding 2005); Unel, 2003;  Ahluwalia, 1991;  
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iii. Production Planning  (Singh, 2004) ; Kiran and Kaur  2007; Sethi, Khamba, Sushil 

and Kiran, 2007 

iv. Technological advancement (Scherer, 1983; Sheel 2002; Wang and Tsai 2003;  

Crépon, Duguet and Mairesse, 1998; Bartelsmann, van Leeuwen and Nieuwenhuijsen 

(1996) 

3. Design and Methodology:  

 

The present study will use descriptive research design. Primary data has been collected 

through a self-structured Questionnaire.  The reliability of questionnaire good as Cronbach 

alpha is 0.756. The present study endeavours to identify the factors for enhancing 

competitiveness in Agri-Biotech sector. The present study has used factor analysis for 

identifying key factors for improving productivity. The data for the same has been collected 

from Agri- biotech sector from Punjab in India. The sectors included are: Food Processing, 

Dairy products, Distilleries, Fertilizers and Pesticides. 

Objectives of the study: 

 

i. To determine the relation between plant size and factors affecting productivity. 

ii. To determine the relation between nature of Industry and factors affecting 

productivity.  

iii. To find out the relation between R& D, sales and determinants of productivity Milieu; 

Cost Efficiency; Production Planning; and Technological advancement 

 

Hypotheses of the study 

 

H1: There is a positive relation between plant size and factors affecting productivity. 

H2: There is a positive relation between nature of Industry and factors affecting 

productivity. 

H3: There is a positive relation between R& D and Milieu; Cost Efficiency; Production 

Planning; and Technological advancement 

H4: There is a positive relation between Sales and Milieu; Cost Efficiency; Production 

Planning; and Technological advancement 
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4. Results and Discussion 

4.1. Profile of respondents 
 

Data has been collected from 69 firms from the state Punjab in India. Punjab is a 

progressive state of   India.  Break up of these firms has been depicted through figure I. 

Sample is dominated by dairy products, followed by food processing units. 

 

 
Figure I: Nature of Industry 

 

The respondents tried to find out the number of firms having ISO certifications.  72% 

of firms possessed the certifications as depicted through figure II. 

 

 
Figure II: ISO Certification 
 
4.2. Factors Influencing Productivity:  
 

The study has taken four factors influencing productivity. These are: Milieu; Cost 

Efficiency; Production Planning; and Technological advancement. Descriptive statistics are 

presented through table 1. 
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Table 1: Descriptive statistics of plant size and factors influencing productivity 
Plant Size Milieu Cost 

Efficiency 
Production 
Planning  

Technological 
advancement 

Large Mean 3.65 3.62 3.94 3.47 

N 49.00 49.00 49.00 49.00 
Std. Deviation 
 

0.39 0.24 0.54 0.61 

Medium Mean 4.26 4.00 4.01 3.41 

N 16.00 16.00 16.00 16.00 
Std. Deviation 
 

0.06 0.00 0.00 0.35 

Small Mean 4.29 3.40 4.00 3.40 

N 4.00 4.00 4.00 4.00 
Std. Deviation 
 

0.01 0.01 0.01 0.01 

Total Mean 3.83 3.70 3.96 3.46 

N 69.00 69.00 69.00 69.00 

Std. Deviation 0.44 0.26 0.46 0.54 

 
 Production planning emerges as a factor with highest mean score, followed by Milieu 

as depicted through figure 4. Technological advancement has the lowest mean score. Thus 

there has to be focus on this factor as this seems to be a neglected factor. Similar trend is 

reflected by large scale sector with Technological advancement reflecting the lowest score of 

3.47.  The trend is slightly different for medium and small scale as the highest mean score for 

these two sectors has been for Milieu, followed by Production planning.  

The next step was to find out the relation between plant size and factors influencing 

productivity. The results of ANOVA have been depicted through table 2. 

 
Table 2: ANOVA results for plant size and factors influencing productivity 
 Sum of 

Squares 
df Mean Square F Sig. 

Milieu 
Between Groups 5.372 2 2.686 23.597 .000*** 

Within Groups 7.512 66 .114   
Total 12.884 68    

Cost Efficiency 
Between Groups 2.109 2 1.055 26.170 .000*** 

Within Groups 2.660 66 .040   
Total 4.769 68    

Production planning 
Between Groups .043 2 .022 .100 .905 

Within Groups 14.167 66 .215   
Total 14.210 68    

Technological 
advancement 

Between Groups .058 2 .029 .097 .908 

Within Groups 19.613 66 .297   
Total 19.671 68    

*** Significant at .01 percent level 
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ANOVA results reflect that there is a significant difference in two factors influencing 

productivity on the basis of plant size. These are: Milieu and Cost Efficiency. For remaining 

two factors, viz. Production planning and Technological advancement the results didn’t reflect 

significant difference on the basis of plant size. Thus the hypothesis H1 that there is a positive 

relation between plant size and factors affecting productivity has been partially accepted. 

 

Table 3: Statistics of nature of industry and factors influencing productivity 
Nature of Industry Milieu Cost 

Efficiency 
Production 
planning 

Technological 
advancement 

Dairy Products Mean 3.96 3.76 4.11 3.74 

N 36.00 36.00 36.00 36.00 

Std. Deviation 0.38 0.31 0.16 0.46 

Food Processing Mean 3.69 3.80 4.21 3.33 

N 16.00 16.00 16.00 16.00 

Std. Deviation 0.26 0.00 0.27 0.37 

Distillery Mean 3.61 3.55 2.92 3.00 

N 8.00 8.00 8.00 8.00 

Std. Deviation 0.59 0.09 0.46 0.37 

Fertilizer Mean 4.29 3.40 4.00 3.40 

N 5.00 5.00 5.00 5.00 

Std. Deviation 0.01 0.01 0.01 0.01 

Pesticides Mean 3.14 3.40 3.67 2.40 

N 4.00 4.00 4.00 4.00 

Std. Deviation 0.01 0.01 0.01 0.01 

Total Mean 3.83 3.70 3.96 3.46 

N 69.00 69.00 69.00 69.00 

Std. Deviation 0.44 0.26 0.46 0.54 

 
 

Aggregative results as shown in Table 3 highlight that Production planning emerges as 

a factor with highest mean score, followed by Milieu as depicted through table 3. Nature wise 

analysis also indicates that Technological advancement has been awarded the lowest mean 

ratings. In case of food products Production planning has the highest ratings of 4.21 as 

compared with other sectors. This is followed by Dairy products has a high rating of 4.11. All 

sectors have rated Technological advancement with a lowest score. The results are a little 
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surprising as technology and cost don’t emerge out as strongly preferred factors. Milieu and 

Production planning are more preferred factors influencing productivity of Agri-biotech 

industry.  

To find out the relation between Nature of Industry and Factors Influencing 

productivity ANOVA analysis was done. The results are reflected in table 4. 

 
Table 4: ANOVA results for nature of industry and factors influencing productivity 

 

 Sum of 

Squares 

df Mean Square F Sig. 

Milieu 

Between Groups 4.268 4 1.067 7.926 .000 

Within Groups 8.616 64 .135   

Total 12.884 68    

Cost Efficiency 

Between Groups 1.260 4 .315 5.745 .001 

Within Groups 3.509 64 .055   

Total 4.769 68    

Production planning 

Between Groups 10.777 4 2.694 
50.23

0 
.000 

Within Groups 3.433 64 .054   

Total 14.210 68    

Technological 

advancement 

Between Groups 9.295 4 2.324 
14.33

4 
.000 

Within Groups 10.376 64 .162   

Total 19.671 68    

 
 

ANOVA results reflect that there is a significant difference between all four factors 

influencing productivity on the basis of nature of industry. The results are significant for: 

Milieu, Cost Efficiency; Production planning and Technological advancement.  The next 

hypothesis H2 that there is a positive relation between nature of Industry and factors affecting 

productivity has been accepted.  Crépon, Duguet and Mairesse  (1998), studying some 4,000 

French manufacturing firms between 1986 and 1990 found a positive correlation between 

higher productivity and new and advanced technologies. These results are partially supported 

by the present study. 
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4.3. Relation between Market Share, R& D and determinants of productivity- SEM 

 

In this model the milieu factor (p1) is having beta value of 0.16 and it is having 

negative relation with R & D. The mean value is 3.8 and the covariance value is 0.17. Another 

factor is cost efficiency (p2) with beta value of 0.43 and is positive. The mean value is 3.7 and 

the covariance value is 0.072. The next factor identified is Production planning (p3) with beta 

value 0.2 and it has negative relation. The mean value is 4 and the covariance value is 0.17. 

Then comes the factor of technological advancement (p4) with beta value of 0.33 and it is in 

positive relation. The mean value is 3.5 and the covariance value is 0.29. The related 

hypothesis is: H3-There is a positive relation between R& D and Milieu; Cost Efficiency; 

Production Planning; and Technological advancement. This hypothesis is selected partially 

accepted as productivity factor cost efficiency and technological advancement are positively 

related with R& D.  

 

 

p1
.17

3.8

p2
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3.7

p3
.17

4

p4
.29

3.5

mktshare
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ε1 .38
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1.8

-.49

.43

-.16

.43

-.2

.33

 
Figure III: Relation between Market Share, R& D and determinants of productivity 
 

In this model the milieu factor is having beta value of 0.37 it negatively related with 

market share. Another factor is cost efficiency with beta value of 1.8 is positively associated 

with sales. Production planning with beta value 0.49 is negatively related with sales. 

Technological advancement with beta value of 0.43 has a positive relation with sales. The 

related hypothesis: H4-There is a positive relation between Sales and Milieu; Cost Efficiency; 



Market share, R & D and determinants of productivity: firm based analysis of agri-biotech sector  
of Punjab in India 

Singh, S.; Kiran, R.; Goyal, D. 
 

Custos e @gronegócio on line - v. 11, n. 3 – Jul/Sep - 2015.                                         ISSN 1808-2882 
www.custoseagronegocioonline.com.br 
 

178

Production Planning; and Technological advancement has been partially accepted.  Here also 

Milieu and production planning are possessing negative relation with sales.  

 

Table 5: Fit statistic                 
Fit statistic                 Value   Description 

Likelihood ratio          
Chi2_ms(1)      105.107   model vs. saturated 
 p > Chi2         0.00 
chi2_bs(21)       103.032   baseline vs. saturated 
p > Chi2         0.000 
Population error           
RMSEA  0.267   Root mean squared error of approximation 
90% CI, lower bound 0.221 
upper bound       0.316 
p close            0.000   Probability RMSEA <= 0.05 
Information criteria      
AIC 741.380   Akaike's information criterion 
 BIC           774.021   Bayesian information criterion 
Baseline comparison    
CFI  0.001   Comparative fit index 
TLI 0.109   Tucker-Lewis index 
Size of residuals       
SRMR 0.292   Standardized root mean squared residual 
 
 

The model fit statistics indicate that Chi-square is significant. The model is not a good 

fit. A “good model fit” only indicates that the model is plausible. The chi-squared test 

indicates the difference between observed and expected covariance matrices. Values closer to 

zero indicate a better fit, but in this model the value of Chi Square is 105.107.  One difficulty 

with the chi-squared test of model fit, is that researchers may fail to reject an inappropriate 

model in small sample sizes and reject an appropriate model in large sample sizes. Thus, in 

this study other measures of fit have been used.  

The root mean square error of approximation (RMSEA) avoids issues of sample size 

by analyzing the discrepancy between the hypothesized model, with optimally chosen 

parameter estimates, and the population covariance matrix. The RMSEA ranges from 0 to 1, 

with smaller values indicating better model fit. A value of .06 or less is indicative of 

acceptable model fit.  In this model the value of   RMSEA is 0.267 and is lower than upper 

bound of 0.316. Thus the model fits on RMSEA statistics as well.  

The non-normed fit index (NNFI; also known as the Tucker-Lewis index, as it was 

built on an index formed by Tucker and Lewis, in 1973 resolves some of the issues of 

negative bias, though NNFI values may sometimes fall beyond the 0 to 1 range. Tucker-Lewis 

index in the model is 0.109 and is low and a higher value is acceptable. 
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The root mean square residual (RMR) and standardized root mean square residual 

(SRMR) are the square root of the discrepancy between the sample covariance matrix and the 

model covariance matrix. The RMR may be somewhat difficult to interpret, however, as its 

range is based on the scales of the indicators in the model. The standardized root mean square 

residual removes this difficulty in interpretation, and ranges from 0 to 1, with a value of .08 or 

less being indicative of an acceptable model. The value of SRMR is 0.292. Thus the results 

suggest that the model is not a good fit model. It only satisfies if RMSEA is considered.  

 

5. Conclusions 

 

The basic objective of the present study has been to present study has been to identify 

the factors influencing Productivity. Based on Literature review the following four factors are 

extracted as influencing productivity. These are:  i) Milieu; ii) Cost efficiency; iii) Production 

planning and iv) Technological advancement.  

The second objective was to determine the relation between plant size and factors 

affecting productivity. ANOVA results reflect that there is a significant difference in two 

factors influencing productivity on the basis of plant size. These are: Milieu and Cost 

Efficiency. For remaining two factors, viz. Production planning and Technological 

advancement the results didn’t reflect significant difference on the basis of plant size. Thus 

hypothesis H1 that there is a positive relation between plant size and factors affecting 

productivity has been partially accepted. The next objective has been to determine the relation 

between nature of Industry and factors affecting productivity. The hypothesis H2- that there is 

a significant difference in the Industry as all the factors, viz. Milieu, Cost Efficiency; 

Production planning and Technological advancement significant has been accepted. Thus it 

can be inferred that nature of industry has a greater influence on factors influencing 

productivity. Another important inference is greater importance needs to be given to cost 

efficiency and Technological advancement. The last objective of the study was to  find out the 

relation between R& D, sales and determinants of productivity Milieu; Cost Efficiency; 

Production Planning; and Technological advancement. Accordingly the related hypothesis is 

H3-There is a positive relation between R& D and Milieu; Cost Efficiency; Production 

Planning; and Technological advancement. This hypothesis is selected partially accepted as 

productivity factor cost efficiency and technological advancement are positively related with 

R& D. The next hypothesis H4-There is a positive relation between Sales and Milieu; Cost 
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Efficiency; Production Planning; and Technological advancement has been partially accepted.  

Here also Milieu and production planning are possessing negative relation with sales. Earlier 

studies viz. Kiran and Kaur,  (2007); Ahluwalia (1991) have also reported that capital 

productivity in Indian manufacturing is low as the firms adopt new technology rather than 

making emphasis on providing proper training to gain advantages in terms of higher 

productivity. The results are also corroborated by Hasan (2002) who studies Indian 

manufacturing firms between 1976/1977 and 1986/1987. The results indicate a significantly 

positive effect of imported new capital goods on both productivity and new domestic capital 

goods (the real effect of the two is about the same). By contrast, investment in disembodied 

capital affects productivity positively only if it is of foreign origin; in-house R&D is never 

statistically significant. 
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