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Abstract 

Ayurvedic medicine, world’s oldest medicinal system, originated in India and evolved 

over thousands of years. This heritage has great economical potential for the country. 

Entrepreneurship Development is the key factor for the development of country’s 

economy. The entrepreneurship in manufacturing Ayurvedic medicines has many 

opportunities for growth of entrepreneurs as well as development of country. However, 

there are many problems which need to be taken care. The present paper examines the 

production related problems and prospects for entrepreneurship development. A 

structured Likert five point scale questionnaire was used to collect information from 

Food and Drug Administration registered Ayurvedic manufacturing units in Western 

Maharashtra. From the population of Food and Drug Administration registered 

Ayurvedic medicines manufacturers in Western Maharashtra by proportionate stratified 

random sampling; a sample of sixty manufacturers has been selected for collection of 

information. The focus of the study is to understand the various opportunities for the 

entrepreneurs engaged in manufacturing of Ayurvedic medicines, various problems faced 

by entrepreneurs and suggesting ways to overcome the problems. This study and its 

suggestions will be of great use and a guide for the entrepreneurs engaged in 

manufacturing of Ayurvedic medicines. 

 

Keywords: Entrepreneurship development, Ayurvedic medicines, Manufacturing, 

Problems and Prospects, Western Maharashtra 

----------------------------------------------------------------------------------------------------------- 

 

ENTREPRENEURSHIP DEVELOPMENT IN MANUFACTURING OF 

AYURVEDIC MEDICINES – PROBLEMS AND PROSPECTS 

 

Introduction 

The entrepreneurial development is the key to country‟s economic development. In fact, 

it is one of the most critical inputs in the economic development of any region. In the 

present paper, Ayurvedic medicinal system which is the most popular worldwide and 

having great potential for entrepreneurial growth, has been chosen for the study of 

entrepreneurship development. The present paper focuses on various production related 

problems as well as prospects for the entrepreneurs of Ayurvedic medicines. A structured 

questionnaire was used to collect information from sixty Food and Drug Administration 

registered Ayurvedic manufacturing units in Western Maharashtra. 
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The purpose of the study is to understand the various opportunities for the entrepreneurs 

in manufacturing of Ayurvedic medicines, various problems faced by entrepreneurs and 

suggesting ways to overcome the problems. 

 

Significance 

 The present research will be very useful for the entrepreneurs engaged in 

manufacturing of Ayurvedic medicines as it attempt to motivate the entrepreneurs of 

Ayurvedic medicines by making them realize the business potential of Ayurvedic 

medicines and by suggesting ways to overcome various problems. 

 This study will also be helpful to motivate entrepreneurs to innovate the products 

which also will help customer to get good quality medicines at reasonable price. 

 

Methodology: 

The present study is based on primary as well as secondary data. The primary data has 

been collected through a structured Likert- 5 point scale questionnaire and personal 

interview with Food and Drug Administration registered Ayurvedic medicines 

manufacturers of Western Maharashtra. From the population of 152 Food and Drug 

Administration registered Ayurvedic medicines manufacturers in Western Maharashtra, 

by proportionate stratified random sampling, a sample of 60 manufacturers has been 

selected for collection of information. Secondary data has been collected from reference 

books, journals, magazines and reliable internet sources. The researcher has used MS 

Excel and SPSS (Statistical Package for Social Science, Version 20.0) for analysis of 

data. MS Excel is used for preparing tables and graphs. The statistical technique Test-

Retest method is used to check the reliability of the given datasets and Friedman‟s Chi 

Square Test is used for the analysis of problems and prospects of entrepreneurship 

development. 

 

Objectives: 

1. To study the production related problems of entrepreneurs of Ayurvedic medicines 

manufacturing in Western Maharashtra. 

2. To study the production related prospects of entrepreneurs of Ayurvedic medicines 

manufacturing in Western Maharashtra. 

3. To suggest ways to overcome production related problems of entrepreneurs of 

Ayurvedic medicines manufacturing. 

 

Hypotheses of the study: 

1. Adulterations problem and standardization of formulations are major production 

related problems faced by entrepreneurs of Ayurvedic medicines manufacturing in 

Western Maharashtra 

2. Role of FDA, AYUSH and WHO and loan license practices are potential production 

related development prospects for entrepreneurs of Ayurvedic medicines manufacturing 

in Western Maharashtra 

 

Entrepreneurship Development in Manufacturing of Ayurvedic Medicines: 

Ayurvedic medicines are popular worldwide and as people have started realizing the side 

effects of allopathic medicines, the inclination towards using Ayurvedic medicines is 
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more. Many Universities including India have started courses in Ayurvedic treatment 

which also indicated its growing popularity and acceptance globally. 

 

Worldwide demand for herbal products has increased at an annual rate of 8 percent 

during 1994-2001, and as per the forecast of World health Organization the herbal market 

would be worth $ 5 trillion by the year 2050. Europe and United States are the major 

herbal products market of today with 41 percent and 20 percent market share 

respectively. India‟s share in global herbal market is 2.5 percent where is China is doing 

it at 13 percent.  

 

Although India has a strong base and tradition along with knowledge and skill, it has 

neglected the opportunities in global market due to inadequate care and insufficient 

scientific approach for its production and promotion. 

 

In 2006, Government of India set up the Ministry of Micro, Small and Medium 

Enterprises (Ministry of MSME), that offers support as framework assets, subsidizes, 

preparing, and tax breaks. Currently, Government of India along with various state 

governments are providing various schemes like Pradhanmantri Mudra Yojana, approval 

of small scale financial banks and various campaigns like Start Up, Stand Up and Skill 

India to motivate entrepreneurs. This has created an environment favorable for 

entrepreneurs to explore various opportunities in Ayurvedic medicinal system. 

 

In the present paper researcher has specifically studied various production related 

problems and opportunities for entrepreneurs engaged in manufacturing of Ayurvedic 

medicines. 

 

The major problem is related with standardization of formulations and quality. Many 

entrepreneurs face problem in collecting and authenticating raw material. Adulteration in 

raw material is too a serious issue, which directly affects the quality of formulations.     

The respondents grabbed the attention of researcher toward the substitution, adulteration, 

and heavy metal and microbial contamination as the major problems in Ayurvedic 

medicine manufacturing.  

 

For increasing productivity, technologically advanced machinery is required, however, 

researcher found that many entrepreneurs face the problem of getting proper machinery 

and are therefore using traditional machinery.  

 

Conventional quality control methods often become insufficient because of the complex 

nature of herbal medicines. To overcome this problem, one or more compounds are 

selected as markers for identification and quality assessment by the natural products 

analysts. 

 

Researcher found that the entrepreneurs face the problems related to filing the patent as 

they find  documentations is difficult, time consuming and costly procedure. The 

respondents also stressed on the problems of shortage of experts in formulations.   
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Majority of respondents are positive towards the cultivation practices of raw material and 

feel it will be benefit to the Ayurveda industry.  

 

Government bodies like FDA, AYUSH and WHO set regulations and guidelines for 

manufacturing of Ayurvedic medicines. These institutes are helping in promoting 

Ayurvedic medicine manufacturing business as well as supporting research activity, 

patent as well as financial assistance. The manufacturers in Ayurvedic medicines agree 

that these institutes are prospect for their development. The government policies and loan 

licensing practices are also supporting these manufacturers and majority respondents 

agree that it is a prospect for them. 

 

Ayurveda knowledge is a traditional based knowledge which is preserved and transmitted 

to one generation to another generation. Ayurveda is a practical common sense based on 

experiences passed on from generation to generation. For the preservation of traditional 

knowledge AYUSH is providing large funds for research and innovation for making of 

patents. The majority of Ayurvedic medicine manufacturers agree that government patent 

policy is a prospect for them.  

 

Production related Problems of Entrepreneurs of Ayurvedic medicines 

manufacturing: 

A. Standardization of Formulations:  

From the frequency distribution table, it can be concluded that among the respondents, 

except those who were indifferent, most of the respondents agree that they face problems 

related to standardization of formulations. 

 

Graph-1 

Descriptive Statistics: Standardization of Formulations 

 
 

 

B. Patenting Problems:  
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Table-1 

Descriptive Statistics: Patenting problems 

 

Sr. no. Parameter Value 

1 Mean 3.47 

2 Standard Deviation 1.17 

3 Skew ness -0.47 

4 Kurtosis -0.58 

5 Coefficient of Variance 33.7 

 

Mean=3.47, Standard Deviation =1.17 and Coefficient of Variance = 33.7. Since, 

Coefficient of Variance is more than 33 percent, mean is a not a meaningful value. Hence 

interpretation is based upon the frequency distribution table. 

From the frequency distribution table, it can be concluded that among the respondents, 

except those who were indifferent, most of the respondents agree that they face the 

patenting problems. 

 

 

C. Availability of Proper Machinery:  

 

Mean=3.07, Standard Deviation =1.07 and Coefficient of Variance = 34.85. Since, 

Coefficient of Variance is more than 33 percent, mean is not a meaningful value. Hence, 

interpretation is based upon frequency distribution table. 

 

 

Graph-2 

Descriptive Statistics: Availability of proper machinery 

 
 

From the frequency distribution table, it can be concluded that among the respondents, 

except those who were indifferent, most of the respondents agree that they face problem 

of availability of proper machinery. 
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D. Adulteration Problem:  

Table-2 

Descriptive Statistics: Adulterations problem 

 

Sr. No. Parameter Value 

1 Mean 4.05 

2 Standard Deviation 0.98 

3 Skew ness -0.77 

4 Kurtosis -0.40 

5 Coefficient of Variance 24.19 

 

Mean=4.05, Standard Deviation =0.98 and Coefficient of Variance = 24.19. Since, 

Coefficient of Variance is less than 33 percent, mean is a meaningful value. Skew ness is 

–0.77. Since Skew ness is a negative value, the curve is left skewed curve and data is 

piled up on right. Kurtosis is -0.40. Since, Kurtosis is a negative value; the curve is short 

and flat. Skew ness and Kurtosis values further reaffirm the meaningfulness of mean. 

From the frequency distribution table, it can be concluded that among the respondents, 

except those who were indifferent, most of the respondents agree that they face the 

adulterations problem. 

 

E. Availability of Experts in Formulations:  

Graph-3: 

Descriptive Statistics: Availability of experts in formulations 

 
Mean=3.58, Standard Deviation =1.09 and Coefficient of Variance = 30.44. Since, 

Coefficient of Variance is less than 33 percent, mean is a meaningful value. Skew ness is 

-0.54. Since Skew ness is a negative value, the curve is left skewed curve and data is 

piled up on right. Kurtosis is -0.82. Since, Kurtosis is negative value; the curve is short 

and flat. Skew ness and Kurtosis values further reaffirm the meaningfulness of mean. 
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From the frequency distribution table, it can be concluded that among the respondents, 

except those who were indifferent, most of the respondents agree that they face the 

problem of availability of experts in formulations. 

 

Testing of Hypothesis: 

 

Hypothesis-1: Adulterations problem and standardization of formulations are major 

production related problems faced by entrepreneurs of Ayurvedic medicines 

manufacturing in Western Maharashtra 

 

Statistical Test: Friedman’s Chi Square Test: 
H0: Production related problems do not differ in magnitude (mean ranks are equal). 

H1: Production related problems do differ in magnitude ( mean ranks are not equal). 

Level of Significance: α=0.05 

 

Findings w.r.t. H-1: 

X
2 

(df=  4)= 26.8, P-Value= 0.00 

 

Conclusion w.r.t. H-1:  

Since P-Value (0.00) is less than the level of significance (0.05) , the null hypothesis is 

rejected. Hence, it is concluded that production related problems differ in magnitude. To 

find out where the difference lies, we referred to ranks table. 

From the ranks table, it can be seen that adulterations problem has mean rank of 3.65, 

standardization of formulations has 3.16, availability of experts in formulations has 2.98, 

patenting problems has 2.83 and availability of proper machinery has a mean rank of 

2.39. Hence, the top three production related problems faced by entrepreneurs are: 

a) Adulterations problem 

b) Standardization of formulations 

c) Availability of experts in formulations 

 

 

Production related Prospects for Entrepreneurs of Ayurvedic medicines 

manufacturing: 

A. Cultivation Practices of Raw Material:  

Table-3 

Descriptive Statistics: Cultivation practices of raw material 

 

Sr. No. Parameter Value 

1 Mean 3.55 

2 Standard Deviation 0.91 

3 Skew ness -0.64 

4 Kurtosis -0.59 

5 Coefficient of Variance 25.63 

 

Mean=3.55, Standard Deviation =0.91 and Coefficient of Variance = 25.63. Since, 

Coefficient of Variance is less than 33 percent, mean is a meaningful value. Skew ness is 
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-0.64. Since Skew ness is a negative value, the curve is left skewed curve and data is 

piled up on right. Kurtosis is -0.59. Since, Kurtosis is a negative value; the curve is short 

and flat. Skew ness and Kurtosis values further reaffirm the meaningfulness of mean. 

 

From the frequency distribution table, it can be concluded that among the respondents, 

except those who were indifferent, most of the respondents agree that cultivation 

practices of raw material is a prospect for them. 

 

B. Role of FDA, AYUSH and WHO:  

 

Mean=4.13, Standard Deviation =0.79 and Coefficient of Variance = 19.12. Since, 

Coefficient of Variance is less than 33 percent, mean is a meaningful value. Skew ness is 

-1.09. Since Skew ness is a negative value, the curve is left skewed curve and data is 

piled up on right. Kurtosis is 1.55. Since, Kurtosis is a positive value; the curve is tall and 

narrow. Skew ness and Kurtosis values further reaffirm the meaningfulness of mean. 

 

 

 

Graph-4 

Descriptive Statistics: Role of AYUSH and WHO 

 

 
 

From the frequency distribution table, it can be concluded that among the respondents, 

except those who were indifferent, most of the respondents agree that role of FDA, 

AYUSH and WHO is a prospect for them. 

 

 

 

 

C. Loan License Practices:  

Table-4 

Descriptive Statistics: Loan license practices 
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Sr. No. Parameter Value 

1 Mean 3.65 

2 Standard Deviation 0.73 

3 Skew ness -0.67 

4 Kurtosis 0.33 

5 Coefficient of Variance 20 

 

Mean=3.65, Standard Deviation =0.73 and Coefficient of Variance = 20. Since, 

Coefficient of Variance is less than 33 percent, mean is a meaningful value. Skew ness is 

-0.67. Since Skew ness is a negative value, the curve is left skewed curve and data is 

piled up on right. Kurtosis is 0.33. Since, Kurtosis is a positive value; the curve is tall and 

narrow. Skew ness and Kurtosis values further reaffirm the meaningfulness of mean. 

From the frequency distribution table, it can be concluded that among the respondents, 

except those who were indifferent, most of the respondents agree that loan license 

practices is a prospect for them. 

 

 

D. Govt. Rules regarding Manufacturing  of Ayurvedic Drugs:  

 

Mean=3.88, Standard Deviation =0.55 and Coefficient of Variance = 14.17. Since, 

Coefficient of Variance is less than 33 percent, mean is a meaningful value. Skew ness is 

-1.28. Since Skew ness is a negative value, the curve is left skewed curve and data is 

piled up on right. Kurtosis is 3.88. Since, Kurtosis is a positive value; the curve is tall and 

narrow. Skew ness and Kurtosis values further reaffirm the meaningfulness of mean. 

 

Graph-5 

Descriptive Statistics: Government rules regarding manufacturing of Ayurvedic drugs 

 
 

From frequency distribution table, it can be concluded that among the respondents, 

except those who were indifferent, most of the respondents agree that Govt. rules 

regarding manufacturing of Ayurvedic drugs is a prospect for them.  
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E. Government Patent Policy:  

Table-5 

Descriptive Statistics: Government patent policy 

 

Sr. No. Parameter Value 

1 Mean 3.53 

2 Standard Deviation 0.76 

3 Skew ness -1.27 

4 Kurtosis 2.51 

5 Coefficient of Variance 21.52 

 

Mean=3.53, Standard Deviation =0.76 and Coefficient of Variance = 21.52. Since, 

Coefficient of Variance is less than 33 percent, mean is a meaningful value. Skew ness is 

-1.27. Since Skew ness is a negative value, the curve is left skewed curve and data is 

piled up on right. Kurtosis is 2.51. Since, Kurtosis is a positive value; the curve is tall and 

narrow. Skew ness and Kurtosis values further reaffirm the meaningfulness of mean. 

From frequency distribution table, it can be concluded that among the respondents, 

except those who were indifferent, most of the respondents agree that Govt. patent policy 

is a prospect for them.  

 

 

Testing of Hypothesis: 

 

Hypothesis-2: Role of FDA, AYUSH and WHO and Loan license practices are potential 

production related development prospects for entrepreneurs of Ayurvedic medicines 

manufacturing in Western Maharashtra 

 

Statistical Test: Friedman’s Chi Square Test: 

H0: Prospects related to production do not differ in magnitude (mean ranks are equal). 

H1: Prospects related to production do differ in magnitude (mean ranks are not equal). 

Level of Significance: α=0.05 

 

Findings w.r.t. H-2: 

X
2 

(df=  4)= 28.551, P-Value= 0.000 

 

Conclusion w.r.t. H-2:  

Since P-Value (0.000) is less than the level of significance (0.05) , the null hypothesis is 

rejected. Hence, it is concluded that prospects related to production differ in magnitude. 

To find out where the difference lies, we referred to ranks table. 

From the ranks table, it can be seen that Role of FDA, AYUSH and WHO has the mean 

rank of 3.68, Govt. rules regarding manufacturing of Ayurvedic drugs has 3.22, loan 

license practices has 2.75, cultivation practices of raw material has 2.72 and Govt. patent 

policy has the mean rank of 2.63. Hence, the top three prospects related to production for 

entrepreneurs are: 

a) Role of FDA, AYUSH and WHO 

b) Govt. Rules regarding manufacturing of Ayurvedic drugs 



 

APIMR IRJCM                         ISSN:2582-0966               Issue: I,Volume: I,August 2019 

 

 

APIMR IRJCM        ISSN:2582-0966            Issue: I, Volume: I, August 2019    Page  12  
 

c) Loan license practices 

 

Findings 

 It was observed from the study that among the respondents, except those who 

were indifferent, 68.3 percent respondents agreed that they face problems related to 

standardization of formulations, 55 percent respondents agreed that they face patenting 

problems, 46.7 percent respondents agreed that they face the problem of availability of 

proper machinery, 75 percent respondents agreed that they face the adulterations 

problem, 66.6 percent respondents agreed that they face the problem of availability of 

experts in formulations. (Table-1,2 Graph-1,2,3) 

 The study revealed that among the respondents, except those who were 

indifferent, 66.6 percent respondents agreed that cultivation practices of raw material is a 

prospect for them, 88.4 percent respondents agreed that role of FDA, AYUSH and WHO 

is a prospect for them, 66.7 percent respondents agreed that loan license practices is a 

prospect for them, 85 percent respondents agreed that Govt. rules regarding 

manufacturing of Ayurvedic drugs is a prospect for them, 60 percent respondents agreed 

that Govt. patent policy is a prospect for them. (Ref: Table-3,4,5 Graph-4,5) 

 

Conclusion 

1. The entrepreneurs in manufacturing of Ayurvedic medicines face various 

production related problems like standardization of formulations, patenting problems, 

availability of proper machinery, adulterations problem and availability of experts in 

formulations. 

2. From the descriptive statistics, testing of hypothis-1 and analysis of rank table, it 

can be concluded that the top three production related problems faced by entrepreneurs 

are: 

a) Adulterations problem 

b) Standardization of formulations 

c) Availability of experts in formulations 

3. The entrepreneurs in manufacturing of Ayurvedic medicines have various 

production related prospects like cultivation practices of raw material, role of FDA, 

AYUSH and WHO, loan license practices, Govt. rules regarding manufacturing of 

Ayurvedic drugs, and Govt. patent policy. 

4. From the descriptive statistics, testing of hypothesis-2 and rank table, it can be 

concluded that the top three prospects related to production for entrepreneurs are: 

a) Role of FDA, AYUSH and WHO 

b) Govt. rules regarding manufacturing of Ayurvedic drugs 

c) Loan license practices 

 

Suggestions 

1. For the development of formulations, standardization, production, and overall 

growth, there is a need of the experts. The Ayurveda institutes, Government and 

Association of manufacturers should put their efforts to increase awareness and conduct 

regular training programs to educate the entrepreneurs in the important areas like 

standardization of formulation, patenting process, supply of proper machinary and 

identify the adultration.   
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2. The formulations and process of Ayurvedic manufacturing is not standardized. 

Government should take steps to amend the related acts such as Drugs and Cosmetic acts 

to deal with such issues. 

3. Well-designed Clinical tests should be made mandatory to Ayurvedic medicines 

which can increase the faith of public in the quality and efficacy of Ayurvedic medicines. 

4. Obtaining GMP certifications should be made mandatory to Ayurvedic 

manufacturing units.  Certain aspects related to maintaining quality of formulations are 

missing in Drugs and Cosmetic Act. Government should take initiative to amend the act 

which will help to improve quality standards. 

5. Due to scarcity of herbs, the problem of adulteration in Ayurvedic medicines is on 

rise. The government and Association of manufacturers should organize training 

programmes for entrepreneurs to cultivate rare species of herbs, and scientific methods of 

collection of herbs. This can help entrepreneurs‟ dependability of suppliers and they can 

get genuine and quality raw material. 

6. Farmers should be motivated to cultivate the genuine medicinal plant and 

encourage them through buy back scheme. This will provide the quality & genuine raw 

material as well as increase the income source of farmers. This will help to overcome 

from monopoly of supplier, shortage of genuine raw material and an adulteration. 

7. Government should put strict actions on those who are responsible in illegal 

collection and trading of rare medicinal plants. This can reduce the scarcity of medicinal 

plants. 

8. The medicinal plants are required to be standardized for its constituents and parts 

by documentation and providing scientific tests to identify, and testing purity which help 

to control quality of the formulations. 

9. Entrepreneur should follow the rules and guidelines given by WHO, FDA and 

AYUSH  while these WHO, FDA and AYUSH should demonstrate some flexibility in 

their norms. 

10. Today, the various diseases due to improper life styles, lack of exercise and 

changing weather conditions, and spread of different species of viruses is on rise. The 

entrepreneurs should take initiatives to formulate new medicines instead of just 

immitating the other products. They should involve in research and development for the 

new formulations. This can help them to increase their market share and can create an 

competitive edge over the other streams of medicines 
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Abstract 

This project documents efforts to reduce pre-setting time of the rough grinding machine 

at R4 line in roller manufacturing department. The average presetting time had 5.3 (5 

hours and 18 minute) hours per setting. Monthly frequency of presetting is 5 to 7 times. 

Therefore average pre-setting time is 33 hours per month. The loss due to this to the 

company was Rs. 0.97 Lakh per month. By eliminating non value added activities we 

have reduced time. For this we have fabricated tools trolley, stand by frame for existing 

drum assembly and reduced distance of the tool collection. Techniques used include 

Pareto, why-why and Cause and effect analysis. We have also used scatter plot, bar 

diagram and line diagram for presentation of changes. Payback period and benefit cost 

analysis is used for economic justification. We became successful to reduce the time by 

24 %. The overall benefit due to this is Rs. 2.80 Lakh per year. 

 

Key words: Grinding machine, Presetting time, Tasks and task time 

----------------------------------------------------------------------------------------------------------- 

 

REDUCING PRE-SETTING TIME OF ROUGH GRINDING MACHINE 

 

 

Introduction 

This project is being taken up in the bearing manufacturing company at Chinchwad, 

Pune. This project is devoted for reducing pre-setting time of rough grinding machine. It 

is situated in roller line of the roller manufacturing department. It consist of seven work 

stations namely rough grinding, end grinding, height sorting, finish grinding, track 

honing, visual inspection system, tube packing. Due to higher set up time we have 

selected this machine for project. Primary and secondary data are collected for this 

project by us. Implementation of corrective actions is carried out in one month.  

 

Details Of The Organization  

The Pune plant is situated at Chinchwad in Maharashtra. It has three division like TRB 

(tapper roller bearing), DGBB (deep grove ball bearing) and Hub bearing unit. In this 

plant 1900 employees are working on different positions. The turnover of the plant is 

nearly SEK1600 Million. The manufacturing of bearing process include various 

operation like heat treatment ,rough grinding, finish grinding, honing, washing, oiling. 

The overall size of the bearing varies from 30 mm to 100 mm. It is supplied to 

automobile sector, wind mill, mining sector, railway and home appliances.  

 



 

APIMR IRJCM                         ISSN:2582-0966               Issue: I,Volume: I,August 2019 

 

 

APIMR IRJCM        ISSN:2582-0966            Issue: I, Volume: I, August 2019    Page  16  
 

Problem In Hand  

The roller manufacturing line consists of seven work station namely rough grinding, end 

grinding, height sorting, finish grinding, track honing, visual inspection system and tube 

packing. Our problem is related to rough grinding machine. Where we found the pre-

setting time is highest in all machines. The time for rough grinding machine is 5.3 hours 

which is highest among the all machine. The operation of pre-setting is time required for 

changing machine tools and its inserts suitable for other type of job. We had to carry out 

pre-setting of the machine 5 to 7 times in month. The average period of pre-setting time 

is  33 hours in month. The line is stopped during the period.  

 

Aim And Objectives  

Aim: “To reduce the presetting time of the rough grinding machine using lean 

management technique”. Accordingly we have stated objectives as below: 

1) To study and assess the activities carried out under pre-setting in detail. 

2) To make arrangement for reduction of time for these activities we hereby decide to 

reduce the pre-setting time from present 5.3 to 4 hours. 

3) To establish new procedure of pre-setting time of rough grinding machine. 

4) To observe the new procedure for 2 months and take review of its impact on 

productivity and overtime. 

 

Review Of Relevant Literature  

In the SKF training centre book [1] describes that presetting is the process of converting a 

line or machine from running one product to another. This Changeover times can last 

from a few minutes to as much as several weeks in the case of automobile manufacturers 

retooling for new models. It is the operation in the manufacturing process where the 

biggest potential exists for overall improvements in efficiency. At the same time, it is an 

operation without an individual responsibility or organizational function. It cuts across 

the whole channel structure – from raw material input to packaging and delivery. In our 

case it was 33 hours per month.  

 

This project is carried out on centerless grinding single axis machine. In Rough grinding 

operation 250μ to 300μ microns are grinded off from longitudinal surface track of roller. 

 

In the paper B Vijaya Ramnath et.al [2] Setup time and changeover time reduction 

through lean manufacturing concept – Single Minute Exchange Die (SMED).This work 

was carried out in the actuation unit assembly of a leading automobile cylinder 

manufacture in India. The objective of this paper is to reduce the cycle time in assembly 

of master cylinder by implementing various modernized techniques using lean 

manufacturing concept. 

 

It is carried out by Rahul R. Joshi, et. al, [3], This Study is carried out in one of the 

automotive industry. The SMED system proved a track record in many types of 

industries. Single Minute Exchange of Dies (SMED) is the approach to increase output 

and reduce quality losses. The cycle time for the bottle-neck operation is 8 minutes. 

There seems to be enough scope for reducing this cycle time. The output of about 50-55 

pcs/shift and 168 pcs/day i.e.168 * 25=4200 pcs /month. The main objective of this paper 
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to reduce cycle time of a operation by using Single Minute Exchange of Dies (SMED). 

The SMED technique was applied to the bottle neck Operation, the total time taken to 

perform the operation was decreased by 20 percent from 480 sec to 385 sec. The 

Company Started producing the Number of Components increased from 168 to 176 per 

day. In our case study also we have adopted same concept for reducing presetting time. 

  

Janez Kusar et.al; 2010 [4] have reduced set the set up time of the jet-machine. It was 20 

minutes before implementation of the project. The target value was a reduction of 50%. 

The team first documented the elements of the existing jet-machine setup, recorded 

microelement setup times, drew the path made by the setup operator, took photos of setup 

details and filmed the whole setup procedure with a video camera. The SMED workshop 

on the reduction of jet-machine setup time will be repeated until the goal has been 

achieved: a setup time shorter than 10 minutes. In our case the setup time before was 6 

hours which has reduced to 4 hours.   

 

Dhake, Rajebhosale, 2013 [5] Lean manufacturing envisages the reduction of the seven 

deadly wastes referred to as MUDA. Setup time forms a major component of the 

equipment downtime. This paper focused on the application of Single Minute Exchange 

of Die and Quick Changeover Philosophy for reducing setup time on Solder Past Printing 

Machine (bottleneck machine) in a electronic speedo-cluster manufacturing company. 

Convert Internal Setup Activities into External Setup Activities, Reduce / Simplify / 

Eliminate Internal & External Setup Activities and standardizing the process were key 

actions undertaken in this project. This has increased the availability of the machine by 

10% and production possibilities were increased by 2670 units per month. Further it was 

indicated that there is enough scope for the improvement in the reduction.  

 

Data Collection  

Internal sources are used for the data collection. For writing literature review we have 

used company‟s library and internet. We have collected primary and secondary data for 

this project.  Primary data are collected for the period of 7 months i.e. on the following: 

1. Pre-setting time in minutes as per our observation and presetting sheet maintained for 

the purpose. It also records frequency of presetting.  

2. Production per day and monthly is collected with permission of production manager 

from production log book. 

3. Over time data is collected help of production manager and HR department.  

 

Secondary Data is available data collected by the company is the files/ SAP system. It is 

a time-series data for the period of 8 months. Tasks involved in the presetting, task 

times, frequency, overtime, standard procedure etc were collected for the study.  

 

Corrective Actions  

The recommendations of the project team are implemented of in a period of one month 

after due permission. Removing the drum assembly for the specific type of rollers and 

refitting the same with parts was a tedious and time consuming activity requiring 60 

minutes. We have fabricated stand by drum assembly of rough grinding machine which 

now required 30 minutes only. About 10 additional tasks out of 40 were standardized and 
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reviewed time standards are determined. The list of task and corresponding times are 

given in the table 2. New trolley is fabricated in order to fix location of tools. Use of 

trolley has reduced the travel distance of operators which they had to go for collecting 

tools. Thus unnecessary elements of the tasks are reduced.  

The standard process of pre-setting is recommended herewith for execution. In this 

process we have suggested systematic tasks for pre-setting of rough grinding machine. 

This includes 10 activities. The process now recommended includes following. Thus the 

time on the carrying out of internal tasks are saved by converting the same external task.  

 

a. Check the new type tools like grinding wheel, frame, drum and fasteners while 

running production. 

b. Prepare the assembly of drum and frame while running production. 

c. Clean the machine and removing the exiting type tools and keep on location. 

d. Sorting the fasteners (bolts, nuts and screw). 

e. Removing the grinding wheel and kept on location. 

f. Assembling the new grinding wheel. 

g. Assembling the drum and frame assembly. 

h. Adjusting angle and back-off position. 

i. Dress the grinding wheel and adjust the drum and grinding wheel speed. 

j. Adjust the quality parameter. 

 

Data Analysis  

In the Ishikawa fishbone diagram shows the man, method, machine and material is 

effective mode of the main cause. It is directly affect on pre-setting time. 4M have greater 

impact on pre-setting time this is shown in fish bone diagram as given below. The causes 

are analyzed in the team members.  

 

 

 

 

 
 

Fig1: Cause and effect analysis 
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On the basis of key causes we have set up why-why analysis to find out the root cause or 

conforming the vital causes.  The causes are revealed in the cause and effect analysis. 

This will reach us to the root cause behind the problem. 

 

 Table 1: Why-why analysis 

Question Answer-1 Answer 2  Answer 3 

Question  Many tasks are time 

consuming  

  

Why Tasks are manual    

Why Some tasks take more time   

Why We have to use existing 

drum assembly 

Higher distance of the 

store 

No standard time 

Why No standby drum No storage arrangement 

at work 

Manual variation 

Decision  Assembly of new drum  Fabrication of new 

trolley 

Set up standard 

method and time  

 

Above analysis revealed that three actions are highly associated with the higher resetting 

time: Assembly of new drum ( standby), fabrication of trolley according to requirement 

and setting up of standard method. We have carried out corrective actions accordingly.  

 

We have first enumerated tasks in the presetting activity of the grinding machine before 

implementation of the project. The task times are measured and averaged. Before 

implementation the total set up time was 6 hours (362 minutes). After carrying out 

detailed study of the tasks we have reduced time of 10 tasks out of 40. The major 

reduction of time was in “assembling the drum and their parts” task. For this we have 

prepared the standby drum instead of using the loaded drum. Other tasks are as below.  

 

 

Table 2: Tasks and times of presetting 

S/N Tasks in presetting 

Time in minutes 

Before After Reduction 

1 Pick up tool box 2 2 0 

2 Clean the machine 5 5 0 

3 Disconnect of interconnection 5 5 0 

4 Remove the top cover 1 1 0 

5 

Remove  the  top  support  Allen  bolts  

and  top support 2 2 0 

6 Remove the V guide 2 2 0 

7 Remove the drum bolts 5 5 0 

8 Remove drum assembly 10 10 0 
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9 Disassemble drum their parts 15 15 0 

10 Open drum 5 5 0 

11 Remove grinding wheel cover 2 2 0 

12 Remove grinding wheel bolts 5 5 0 

13 Open grinding 5 5 0 

14 Clean the machine 5 5 0 

15 Clean the previous tools 5 5 0 

16 Placed to location 2 2 0 

17 Pick up the new type tooling 5 5 0 

18 Sorting the bolts and fasteners 5 5 0 

19 Assembling the drum and their parts 60 30 30 

20 Drum assembly placed in machine 5 5 0 

21 Drum assembly  fitted  in location 10 5 5 

22 Drum bolts are fitted 5 5 0 

23 Grinding Wheel is placed in machine 10 10 0 

24 Fit to the grinding wheel 25 10 15 

25 Fit the bolts 10 5 5 

26 Fitting v- guide 20 10 10 

27 Grinding wheel angle adjust 15 5 10 

28 Drum angle adjust 15 5 10 

29 Fit the top support 5 5 0 

30 Connect the interconnection 10 10 0 

31 

Distance setting of the grinding wheel 

and dresser 20 5 15 

32 Put in top cover 2 2 0 

33 Grinding wheel start 2 2 0 

34 Grinding  wheel dressing 15 15 0 

35 

Grinding wheel stop and distance 

adjust the wheel and drum 10 5 5 

36 

Adjust the grinding wheel and drum 

speed 5 5 0 

37 Start the machine 5 5 0 

38 First the checking the quality of rollers 15 5 10 

39 Adjust the quality 10 5 5 

40 Machine ready for this operation 2 2 0 

Total 362 242 120 

 

Thus the presetting time has reduced form 362 minutes ( 6.0 hours) to 242 minutes ( 4 

hours). Thus we achieved 120 minutes reduction in the presetting time here. The overall 

results of this are given in the subsequent section.  
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Overall Results  

 

The overall results of the project are tabulated in the following table.  

 

Table 3: Overall results 

Criteria  Before After Unit Results 

Average presetting time per month  33 25 Hours 24% reduced 

Time for one presetting 6 4 Hours 33% reduced 

Reduction time for drum and their 

parts assembly 60 30 Minutes 50% reduced 

Machine availability for production  202 210 Hours 4% increased 

Average production per month 40810 43896 Nos 8% increased 

Overtime cost per month 24000 9060 Rs. 62% decreased 

Profit from increased production per month 14400 Rs. 

  

The total profit through this project is Rs. 23460 /- (9060 + 14400) per month or Rs. 2.80 

Lakh per year. The expenditure on the implementation was Rs. 80000/- which is one 

time. Thus it will take about 3.5 months. The benefit cost ration is 28% per month which 

is very high.  
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Abstract 

 

In contemporary times, social economic growth of a country depends a lot on its Service 

sector. Accessibility to quality services is crucial for the welfare of any economy. More 

than half of India’s Gross Domestic Product is contributed by its service sector. Since 

1950, contribution of Service sector to GDP has went from 29 per cent to 57.3 per cent of 

GDP in the year 2013. India ‘s potential for service economy is unparalleled as there is 

growing middle class with higher ambitions, varying consumption pattern, rising retail 

market, developing domestic & international market for IT/ITES, government initiatives 

like introduction of UID and projected BPO/KPO lead in future. With the restoration of 

US economy and other markets for Indian IT-BPO sector in different parts of the world 

and the rise in domestic demand, the service led economy will definitely propel into 

higher trajectory in near future. Growth in this sector is a reality, but not all pervasive. 

 

Keywords: Services sector India, service skepticism, services potential, growth in 

services 

 

----------------------------------------------------------------------------------------------------------- 

SERVICE SECTOR POTENTIAL OF INDIA: SCEPTICISM VS CONVICTION 

 

 

Introduction 

Service sector is the salvation for the economic development of any nation. It is today the 

big and fastest growing sector worldwide contributing to the worldwide economy and 

providing employability to more individuals than any other sector. Proving to be a boon 

for the developing and under developed nations.  (Subramanian & Arimohan, 2014) say 

that the advances in the service sector is due to upsurge inurbanization, privatization and 

more demand for intermediate and end consumer services. Accessibility to value services 

is essential for the welfare of an economy. 

 

During 1990s, India ranked one of the fastest growing countries in terms of economics 

due to the advent of this sector. This sector includes facilities like transport, telecom, 

banks, insurance, communication facilities, ecommerce, storage facilities, travel and 

tourism, logistics services, consultancy services, legal services, information and 

communication technology, advertising agency, various modes of media like television, 

newspaper, radio, etc. In addition, the service sector also includes certain services which 

are not directly helpful in the manufacture process, but are very vital for good quality of 
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life. For example, services of doctors, teachers, nursery for kids, designers, domestic 

service providers etc. In line with the international trend the service sector in India, is 

growing rapidly. India has developed as a service-led economy. Service sector in India is 

contributing more than fifty percent to India‟s Gross Domestic Product. 

 

Current paper deals with the potential inherent in this sector to build a strong economy in 

this case that is Indian economy. Truth be told, not everyone is convinced from this 

sector‟s potential to bring large scale positive change in the economy. It has its share of 

skeptics as well, who raise lots of questions ranging from questioning its share in the 

GDP to ability to generate employment. On the other hand, various researches support 

that this sector does possess a potential to develop an economy and most of the sceptics 

are baseless as we will find out. Some sceptics do have some ground beneath their feet. 

This sector has its share of shortcomings due to the very nature of the industry and for a 

country like India some limitations exist because of socio-political factors. We will 

answer the question in this paper whether the growth potential of service sector in India is 

a reality or some mirage? Which disappears once we take a closer look at it. 

 

Scepticism and Growth Structure 

Scepticism resulted into uncertainties about quality and sustainability of the surge in 

service-sector productivity. As per their observations employment in service sector is 

concentrated with in the informal sector, personal services and public administration 

activities with inadequate spillovers and relatively limited scope for productivity 

development. Doubts have also been raised about the employment generation capacity of 

this sector and say that the surge in numbers are only because of relabeling of jobs which 

were previously done in house by manufacturing organizations (Panagariya, 2008); 

(Pattanaik & Nayak, 2011); (Amirapu & Subramanian, 2015).So, the jobs previously 

done themselves by manufacturing businesses shifted to services sector for various 

optimizations. However, the portion of service sector in GDP is continuously growing in 

India. According to staticstimes.com, in 1950-1951 the composition of Agriculture & 

allied, Manufacturing, and Services sector was 51.81 per cent, 14.16 per cent, and 33.25 

per cent, respectively at current prices. Today the share of Agriculture & allied sector has 

declined at 18.20 per cent in 2013-14. Whereas the share of services sector has improved 

to 57.03 per cent. Share of Manufacturing has also increased to 24.77 per cent. Some are 

of the opinion that due to the above-mentioned data that service sector is itself sufficient 

in bring socio-economic change, but that is not the case in reality.As these researchers 

(Eichengreen & Gupta, 2011) found out that the sustainable economic development of 

the country and high living standards of citizens may require shifting of their work-

profiles from agriculture to manufacturing and service sectors. Both are important and 

not just one or the other. This again emphasizes the fact that for an economy to develop 

its should have symmetric growth. Particularly, services that have been liberalized have 

also grown-up significantly quicker than other services. An example is the IT industry. 

This transformation has been quantitatively significant as well. In 1970s most of the 

services were essentially heavily regulated, leading to various bottlenecks in growth. 

Since then majority of them have since been partially or wholly deregulated acting as a 

catalyst to induce growth (Eichengreen & Gupta, 2011). 
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Graph below shows the sector wise change in GDP of India over the years: 

 

 

 

IT Industry 

This sector is the fastest growing sector of the country with Information technology 

industry being the lead star. According to the National Association of Software and 

Services Companies – NASSCOM, the IT- Business Process Management (IT-BPM) 

sector in 2014 saw renewed demand for total worldwide sourcing business, which grew 

by 9-10 per cent over 2013, almost double the global technology spend growth. India 

upheld its headship place in the sourcing field with a stake of 55 per cent. New global 

delivery centres added in 2014 recorded a remarkable development of 49 per cent with 

over 27 per cent additions from India. Total sales (international + domestic) for financial 

year 2015 stood at USD 146 billion, a growth of approximately13 per cent over last year, 

an overall year on year accumulation of approximately USD 17 billion. Sector‟s 

contribution relative to India‟s GDP is set to come close to 9.5 per cent and share in total 

services exports greater than 38 per cent. For the FY2016, NASSCOM forecasts the 

industry to add sales of USD 20 billion to the existing industry sales of USD 146 billion. 

Export sales for FY2016 is expected to grow by 12 to 14% and touch USD 110-112 bn. 

Domestic sales (including ecommerce) for the same timeframe will grow at a rate of 15-

17% percent and is expected to touch USD 55-57 billion during the year. 

 

Employment and Services 

The contribution of service sector in employment has been increasing. The pattern of the 

sectoral share of employment has also changed over the period of time with the share of 

agriculture falling and of industry and services rising steadily. Services share in 

employment was at 28.5 per cent in 2011-12. In comparison to the year 1970-71 in which 

the contribution of service sector to employment was just 16 per cent.It can be said that 

from the contribution of services to GDP and to employment. It is understood that 
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increased development in the economy and that of the service sector has failed to create 

decent jobs. The high growth segments of the services which is the IT industry still 

remains highly skill-focused.  A majority of individuals are still stuck in the low 

productivity agricultural sector and the only substitute for them is to transfer into low 

productivity informal activities in the services sector. Service sector as a whole does not 

share the overall growth. But that being said not all scepticism is supported by empirical 

evidence. There is an obvious real-time growth in services and is not just outsourcing of 

jobs from manufacturing and agriculture into services. What was previously thought by 

many to be the case. But, only a relatively small portion of the growth of demand for 

services reflects outsourcing from manufacturing or agriculture. Maximum service 

production activities that does not go towards exports, in fact, derives from final demand 

in the Domestic markets (Eichengreen & Gupta, 2011). 

 

Share of various services in the GDP 

The positive impact of the new economic policies is evident. But, all services do not 

enjoy similar benefits of these policies. According to economic indicators of various 

services in India for 2014-15 these show a justifiable decent outcome in tourism, 

railways, telecom, and aviation. The share of trade, transportation, communication, 

banking, business services and community services has increased in GDP since the 

policies of 1991.Estimates of the Centre for Monitoring Indian Economy (CMIE) derived 

from limited firm-level data indicates improved performance in retail trading, aviation, 

telecom, and transport logistics. The share of banking in GDP has also improved since 

the crash of 2007- 08 which led to global slowdown in economies. The government from 

time to time also try to reduce the share of public administration in order to curb 

expenditure on administration to reduced fiscal deficit. Government is also increasing 

expenditure on internet, education, research, health, medical etc. this leads to increase in 

share of community services in GDP. 

 

Challenges and Problems 

As a gateway to robust development in India service sector faces various challenges. 

Biggest challenge of all is to maintain the competitiveness or market share in the 

industries in which it has already made a mark such as IT/ITCS and telecommunication. 

Its competitiveness is being affected by other nations providing same services to the 

customers at cheaper rates. So, going forward and being relevant is a big challenge for 

these service provider companies. 

 

There is also the concern of service quality of public sector companies and related 

customer satisfaction from those services (Kumari, 2016); (Agrawal, et al. 2016).  

Evidence from various different service sector industries like hospital and bank found 

that service quality of public sector organization was not so good or it was less then 

private sector organization. It tries to compare gaps of service quality for the satisfaction 

and expectations of customer in banking sector. The study resulted into reporting lower 

service gap in private sector than public sector. Reasons behind poor service quality of 

public sector organization was lack of resource, poor management, low transparency and 

lack of customize services. It has been suggested that by improving the service quality it 

is possible to improve customer satisfaction of public sector organization. Reliability and 
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assurance are the dimensions where no significant difference has been observed between 

public and private sector banks. 

  

Another list of challenges and problems like limit in the foreign direct investment, tax 

policies, licensing policies, lack of infrastructure to support growth, cost of capital going 

up, transaction cost, freight and power, limited internet access, customs duty structure in 

some products, delay in the promotion of conducive business environment. All these 

barriers and more will act as a roadblock to services in catching up with the global gains 

in terms of worldwide presence. Even then in India telecommunication industries are 

most preferred in terms of Foreign investment and Mauritius and Singapore are such 

countries which revealed full confidence in India concerning to FDI inflow (Saini et al., 

2016). However, India receives comparatively much lesser FDI than China and other 

smaller economies in Asia. To achieve the highest foreign investment,it needs to develop 

such an attractive investment avenue, need to frame liberal economic policies and require 

to develop the level of Infrastructure. 

 

Other research studies evaluated the extent to which total quality management (TQM) 

practices have been applied in Indian service industries (Talib & Faisal, 2016). The 

research findings are supported by an empirical study conducted on a sample of 172 top 

and middle managers in Indian service industries. The outcome shows that six TQM 

practices i.e. top-management commitment; customer focus; process management; 

quality systems; teamwork; and communication are successfully implemented across the 

Indian service industries whereas eleven practices are in part applied. 

 

Scholars like (Suvakkin & Gnanasekaran, 2015); (Mukherjee, 2015) argue that growth 

only in a service sector of an economy cannot be sustained and should be accompanied 

by simultaneous growth in manufacturing and agriculture as well. This is where the 

initiatives lack and this is where the government need to focus their attention. They 

should take initiatives to develop all the three sectors of the economy. That would lead to 

sustainable growth gradually and eventually. 

 

Government steps 

The Indian Government is well aware of the important role of promoting growth in 

service-sector and thus makes available several incentives in different areas such as 

healthcare, tourism, education, engineering, communications, transportation, information 

technology, banking, finance, management, etc. Following are the few steps taken by the 

government in recent past for the promotion of this sector: 

 The Government is planning to liberalise its visa policies, which involves allowing 

multiple-entry tourist and business visas. This is expected to boost India's services 

exports significantly. 

 The Government of India has announced its plan to increase the quantity of public service 

centres or e-Seva centres to 250,000 from 150,000 at present to empower rural level 

entrepreneurs to interact with national experts for supervision, also helping in the 

distribution of e-services to them. 

 The Government is looking into a two-rate structure for the goods and service tax(GST), 

under this step key services will be taxed at a lesser rate in comparison to the usual rate. 
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This will facilitate businesses in maintaining a low price and thus minimize the influence 

on customers due to rise in tax. 

 By the end of the year 2016, all unconnected Indian villages to the telecom network by 

nearly 10 % is under planning to involve by Government. 

 As a part of wider tactic to lessen the use of cash and thus constrain the parallel economy 

running external to legitimate financial system. The Government has planned to provide 

tax benefits for dealings made electronically through credit/debit cards, mobile wallets, 

net banking and other ways. 

 Through Government Initiative Reserve Bank of India (RBI) has permitted third-party 

white label automated teller machines (ATM) to receive international cards, plus 

international prepaid cards and has also permitted white label ATMs to tie up with any 

commercial bank for cash supply. 

 Introduction of UID program for the masses. 

 

Way Forward 
Service sector progress is affected by both local and global characteristics. The sector is 

expected to perform well in the Year 2017-2018. As per Mr Dilip Chenoy, MD and CEO 

of National Skill Development Corporation, some improvement in worldwide growth and 

recovery in manufacturing growth will push the services sector growth to above 7 per 

cent in 2017-2018. The Indian services management market is anticipated to grow at 17 

per cent compound annual growth rate (CAGR) between 2015 and 2020 and exceed the 

$19 billion target supported by thriving real estate, retail, and hospitality sectors. The 

performance of trade, hotels and restaurants, and transport, storage and communication 

sectors are expected to improve in 2017-2018. Loss of growth drive in commodity-

producing sectors had unfavourably squeezed transport and storage sectors over the past 

years. The financing, insurance, real estate, and business services are also anticipated to 

continue their upright path in 2017-2018. The progress of the community, social and 

personal services are directly connected through government spending and we believe 

that the government will remain committed to financial consolidation in 2017-2018.This 

sector has come to play an increasingly central role in Indian economy amounting to 68.6 

percent of the overall average growth(Rose et al., 2016). It thus demonstrates the ability 

of the services holding immense potential to fast-track the growth of an economy and 

improve quality of life for the people. They offer countless commercial prospects to the 

stakeholders. They have the ability to provide significant number of employment 

opportunities in the economy as well as grow its per capita income. Promotion of 

entrepreneurship in this sector can facilitate lessening the much-debated issue of 

unemployment.(Rose et al., 2016) worked on a paper that emphases the significance of 

service sector in the India economy and the necessity for entrepreneurial development. 

They also put forward an action plan for achieving entrepreneurial growth. 

 

Suggestions from the author 

Following suggestions can further boost the growth of service sector: 

 Endorsing technical innovations. 

 Extra focus on research and development will reduce the dependence on import of 

Technology. 

 Investing in new infrastructure and modernising it. 


