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Abstract- Start up ventures in the field of engineering based manufacturing firms allow engineers and technocrats to address 
the unexplored needs of the society with the application  a new technology, services, production or novel means of 
manufacturing. It provides employment, fulfills the consumption needs of the economy, weeds out inefficiency and 
empowers the society. The paper explores through the existing scenario of the startup ventures related to engineering based 
manufacturing firms with special reference to Mumbai by employing the use of snowball sampling. It seeks to critically 
analyse the inadequacies that exist at the firm  level and brings about suggestions that could aid the promotion of the startup 
ventures in India.  
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I. START-UPVENTURES 
 
According to Government of India (2015),  start up 
venture implies an entity incorporated or registered in 
India, not prior to 5 years. However as per 
Government of India (2017), the above period  is 
increased to 7 years with special provision given to 
Biotech ventures upto 10 years. A a start up venture 
should not have annual turnover exceeding INR 
25crore in any preceding financial year. The start up 
venture is aimed at working towards innovation, 
development, or improvement of products or process 
or services or if it is scalable model  with a high 
potential of employment generation or wealth 
creation. Yet another condition provided by 
Government of India (2015) is that an entity is not 
formed by splitting up or by reconstruction of a 
business already in existence. 
 
1.1 INTERESTING TRENDS  
During the period 2005-25,  urbanization in India is 
likely to increase from 29 to 38 percent. As a result 
India will emerge as the world’s fifth largest 
consumer market by 2025 with aggregate 
consumption in the country slated to rise by about 
four times over 2005-25. As far as Computers are 
concerned, India is the fastest growing IT systems 
and hardware market in the Asia-Pacific region . In 
Communication and Broadcasting Equipments, India 
is set to overtake the US as the world’s largest DTH 
market by 2012 . While considering Automotive 
sector, Tata Motors has brought out the world’s 
cheapest car – the Tata Nano.in the field of 
Alternative fuel distribution: The CNG distribution 
network is projected to spread to 250 cities in India 
by 2018 from 30 cities in 2009 . 
In Cement production, major Indian cement 
manufacturers are increasingly shifting to alternate 
sources of energy (especially bio energy) to fire their 
kilns and thereby cut energy costs . Players in 

Electrical Machinery sector are forming strategic 
alliances and tie-ups with technology suppliers to 
upgrade capabilities. It may be noted that more than 
2,500 firms in the engineering sector have the ISO 
9000 accreditation   
 
1.2 MANUFACTURING SECTOR’S RECENT 
GROWTH SPURT 
Manufacturing accounts for a large chunk of Indian 
industry, a fact borne out by the sector’s 75.5 percent 
share in the Index of Industrial Production (IIP). India 
ranks second in the world as per the 2010 Global 
Manufacturing Competitiveness Index (GMCI), 
prepared by the US Council on Competitiveness, and 
Deloitte. The index factors in market dynamics as 
well as policy issues influencing the sector. India is 
ahead of major developed and emerging economies 
like the US, South Korea, Brazil and Japan.  
 
1.3 HIGHLIGHTS OF THE SECTOR 
1.3.a Automobile Sector 
India’s automotives industry, worth USD48 billion, 
has evolved from a producer of 0.6 million units in 
the early 1990‟s to a giant churning out 18.0 million 
units in 2010. The sector is dominated by cars which 
make up two-third of industry turnover. However, in 
terms of volumes, two-wheelers have the largest 
share – about three-fourth. 

 
Source: SIAM, Aranca Research 

Table 1: Leading market players 
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Global car giants like General Motors, Nissan and 
Toyota have earmarked India as the hub for 
manufacturing small cars for the world market India 
offers a 10-25 percent cost advantage compared to 
Europe and Latin America. As far as auto mobile 
sector is concerned, the total automobile production 
during the year stood at 20,649,811 units, which 
marked a 4 percent increase in comparison with the 
production during 2012-13. Exports went up by 7 
percent at 3,107,893 units during 2013-14 against 
2,898,907 units exported during 2012-13. 
 

 
Diagram 1: Automobile Production 

 
After witnessing over two successive years of 
contraction in unit sales, the Commercial Vehicle 
(CV) industry is now showing some signs of 
recovery, especially in the medium & heavy duty 
truck segment, which has borne the brunt of 
economic slowdown.  
Volumes in domestic tractor market expanded by a 
moderate 5.5 percent YoY in June 2014; a significant 
improvement on the 10percent decline witnessed in 
April 2014, and the flat sales growth in May 2014.  
 
Domestic three wheeler segment registered  a growth 
11.7percent in Q1 2014-15 compared to a decline of 
10.9 percent in 2013-14.In 2013-14, the domestic 
three-wheeler industry volumes had contracted by 
10.9 percent over the prior year largely due to drop in 
passenger segment volumes, which accounts for 
majority (80 percent) of the three-wheeler sales in 
India.  
 

 
Table 2: Key figures (USD billion) 

 
1.3.b Electronics 
The electronics market in India was worth USD68 
billion in 2011 and is projected to grow to USD400 
billion by 2020 (Department of Information 
Technology). Production in the sector expanded at a 
CAGR of 16.7 percent during 2006-2012. 
Domestic production meets only 45 percent of 
demand; policy sops are on the anvil to encourage. 
Penetration in the consumer durables segment is set 
to rise from current levels as disposable incomes of 

consumer rise due to strong economic growth.  
According to the Department of Information 
Technology, demand for electronics hardware is set 
to grow at a CAGR of 22 percent over 2009-2020. 

 

 
Table 3 Key figures (USD billion) 

 
1.3.c Pharmaceuticals   
India is the third-largest pharmaceutical market by 
value in the Asia-Pacific region. The trade surplus in 
the sector is likely to expand to USD12.8 billion by 
2015; the sector‟s exports are forecasted to increase 
more than two folds according to Business Monitor 
International (BMI).   
 

 
Table 4. Key figures (USD billion). 

 
II. RESEARCH METHODOLOGY  
 
The paper  highlights the growth prospects for the 
and problems of Indian start up  firms. The paper  
also identifies the possible directions for policy 
implication for the future start up  firms and  industry. 
For gathering more information on start up industries, 
a survey was conducted by employing the snow-ball 
sampling method to choose the start up firms in 
Mumbai. Certain specific questions that are framed in 
the questionnaire designed for data collection to study 
the problems faced by start up ventures.  
The profile of the location-wise distribution of the 
start up firms from four regions in the city of Mumbai 
with a representation from the Central Suburbs, South 
Mumbai, the Western Suburbs as well as around 
Mumbai are examined. The data analysis has led to 
the testing of ANOVA and the hypotheses that has 
further led to the development of an ordinal logistic 
regression model. The representation of data in 
tabular and graphical depiction has further enhanced 
the study. 
A systematic and organized methodology has been 
obtained for the research study. Data has been 
collected from  January 2016 from a number of 
sources.Given the limited availability of secondary 
data on the nature as well as the functioning and the 
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performance of the Indian start up ventures related to 
manufacturing activity, the present study has to 
depend largely on the primary data collected through 
the survey that was carried out in the start up firms 
based in the city of Mumbai. 
2.1 Questionnaire: A structured questionnaire in 
English  was designed and developed by selecting a 
schedule of questions that were relevant as well as 
concise to collect information from the manufacturing 
firms in the city of Mumbai. In the month of January 
2016, the start up manufacturing  firms in the city of 
Mumbai were contacted initially through a telephonic 
conversation for an appointment. In some cases, the 
questionnaire was administered online. Based on the 
interest, the effort and the repeated reminders to fill in 
the questionnaire, a total of 114 startups industries 
information has been collected.  
 
2.2 INDUSTRIAL SURVEY UNDERTAKEN 
With the purpose of collection of primary data by 
way of primary survey the venue of survey was 
selected as areas in and around Mumbai .  Such as 
Central Suburbs,  South Mumbai, Western Suburbs, 
and Navi Mumbai. The primary data was collected in 
and around Mumbai, for less than a week. The survey 
was commenced on 27th January 2016.  
The respondents were employed with different 
engineering firms located at Mumbai. The responses 
were also received via email from few respondents.  
2.3 Statistical Technique Used:  Responses 
collected from the 114 start up manufacturing firms 
have been analyzed that were later processed to 
generate the data for the study. The techniques of 
Anova and Logistic Regression are applied for 
statistically testing the hypotheses of the study.  
2.3.(i) ANOVA Analysis: ANOVA is used to test the 
hypotheses concerning means when there are several 
populations. ANOVA provides a statistical test of 
whether or not the means of two or more groups are 
all equal under the assumption that the sampled 
populations are normally distributed.   
2.3.(ii) Ordinal Logistic Regression: The binary 
logistic regression method is applied when we have a 
categorical response in dichotomous form. It is 
natural to consider methods for more categorical 
responses having more than two possible values like 
Low, Medium and High. A variety of methods have 
been developed for covering the various possibilities. 
The best known and most highly developed are 
methods for ordinal response variables namely the 
ordinal logistic regression method which is also 
known as the proportional odds model. 
In this model, the categorical variables are re 
expressed in terms of a number of binary variables 
based on internal cut-points in the ordinal scale. For 
example, if y is a variable on a 4-point scale, we can 
define the corresponding binary variables,  
 
푦∗, 푐 = 1, … … 3  푏푦푦∗ = 1 푖푓푦 > 푐푎푛푑푦∗푖푓푦 ≤ 푐 
 

Out of a set of explanatory variables, 푥 ,푗 = 1, … . .푘, 
then we can consider the 3 binary logistic models 
corresponding to regressing each of the  푦∗ ’s 
separately against the푥′푠. The proportional odds 
model assumes that the true 훽 -values are the same in 
all three models, so that the only difference in models 
is the intercept terms,  훼 ,푐 = 1, 2, 3.This means that 
the estimates from the three binary models can be 
pooled to provide just one set of 훽 estimates. By 
exponentiating the pooled estimate relative to a given 
predictor, that is, taking  훼 , we obtain an estimate of 
the common odds ratio that describes the relative 
odds for  y > c for values of  푥 differing by 1 unit.  
2.3.(iii) Profile of the Respondents: The profile of 
the respondent participating in the survey is identified 
in Table 5. It is to be noted that the number of 
respondents participating in the survey is restricted to 
one per start up manufacturing firm since the 
concentration of the survey is mainly based on the 
nature of the surveyed firm.  
As indicated in Table 5 for the representation of 11 
females and 103 males in the surveyed start up 
manufacturing firms, the age group of the number 
and the percentage of employed start up personnel are 
narrowed down to two age bands. It can be observed 
that in the age band of 20-30 years, there is the 
existence of 42 employees representing 36.8 percent. 
Similarly, in the age band of 31 years and above, 
there are 72 employees having a representation of 
63.2 percent. As reflected from Table 5, the 
demographic profile indicates the presence of a 
dominant vibrant male workforce and the lack of 
female representation in the start up manufacturing 
industry. The reason advanced by some of the 
surveyed respondents is that as they move up the job 
ladder, the long working hours and the shift system in 
the start up manufacturing firms is the major factor 
affecting the participation of the female workforce. 
On the basis of the present study, the researchers have 
felt that there is the presence of an uneven nature of 
the start up manufacturing firm’s labour market. 
 

 
TABLE 5 Profile of Respondent in Surveyed start up 

manufacturing Firms 
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With reference to Table 6, it can be noted that the 
qualifications required for the different job profiles in 
the start up manufacturing industry is a graduate 
degree in a related field. It can be further noted that a 
master’s degree is preferred for some positions with 
experience, problem-solving and analytical skills, 
ingenuity and creativity as well as the ability to 
communicate effectively.  
 

 
TABLE 6: General Skills 

 

 
TABLE 7 Overall Employees of start up manufacturing Firm 

(In Percent) 
 
An important observation from Table 6 is that the 
skills possessed by the surveyed respondent are well 
represented. This result shows that the workforce in 
the start up manufacturing services industry is 
committed and is willing to work. However, it can be 
noted from Table 6 that the specific skills possessed 
by the respondents indicate that there is a positive 
relation between the education attained, the training 
program undertaken, on the job exposure as well as 
the respondent’s own efforts. Correlating Tables 5, 6 
and 7 it can be noted that the surveyed respondents 
are in a mature age group and the start up 
manufacturing industry has benefitted from the work 
experience as well as the possession of their skills. 
One important factor that is observed from Tables 5 
and 7 is that the percentage of employees at the post-
graduation level is much less in number indicating the 
lack of highly qualified workforce.  
2.3.(iv) Annual Gross Payroll: The annual gross 
payroll of the respondent surveyed is represented in 
Table 8.  

 
TABLE 8: Education and Annual Income 

 
The observation has been compiled from the income 
earned from the previous job.  It can be inferred from 
Table 8 that employees in the less than 1 lac 
category is low. It can be noted that this is attributed 
to the fact that the respondents have moved to start up 
ventures with the expectation of higher income or 
since then opted for it due to the thrill of taking up the 
challenge as an entrepreneur.    The profile of the 
respondents in the surveyed start up manufacturing 
firms have provided an insight and a background to 
the nature of the workforce employed in the firms. 
The discussions with several respondents from the 
surveyed start up manufacturing firms have revealed 
that there exists so much of potential which has to be 
explored.  
 
A comparison based on the educational qualification 
and years of experience, reveals that in  Indian start 
up manufacturing firms job titles, salary and career 
growth differs from firm to firm. The salaries for a 
particular designation vary due to certain factors 
identified as per employee educational and 
experience profile, nature of assignment in the form 
of contract or full-time, location of the employer and 
the size of the firm. The inference drawn from the 
present study is that there is a wide disparity in the 
salary  across firm types and firm sizes. Low salary 
prevails at low and medium firms.  This implies that 
the salary levels have been the highest in the high-end 
as well as in a few large start up manufacturing firms. 
Probably due to this, the candidates are interested in 
switching over to self-employed ventures like start-
ups.  
It can be deduced from the survey that technical 
knowledge  is generally considered to have a direct 
positive effect on start up manufacturing productivity.  
 
III. INDUSTRIAL SURVEY 
 
The profile and structure of the surveyed start up 
manufacturing firms are evaluated with respect to the 
skill performance of the workforce as well as the 
stability and credibility of the firm. The start up 
manufacturing region-wise activity as revealed in 
indicate that in the city of Mumbai, the firms are 
largely dispersed within the Western Suburbs having 
the maximum representation that has also included 
the largest workforce.  
The distribution of the number of employees within 
the surveyed firms is observed in Table 10 It can be 
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seen that only 15 out of the 114 start up 
manufacturing firms are interested in developing upto  
1000 employees.  

 
TABLE 9 Regional Dispersion of Surveyed  Firms 

 
The start up manufacturing firms  were segregated 
into five categories. Category 1 included in 
Automobiles ,Category 2 Computer software & 
Hardware ,Category 3 Textile engineering 
related,Category 4 Electrical machinery and Category 
5  represented all others which are not incorporated. 
As observed in Tables 11 and 12, it can be noted that 
52 start up manufacturing firms represent 45.6 
percent who have developed products. It can be seen 
that Category 4 and 5 represents the maximum 
concentration of firms who have developed these 
products for both the domestic and export markets. 

 

 
TABLE 10: No. of Employees  

 
Table 12  reveals the opinion of the respondents from 
the medium-sized and small-sized surveyed firms 
with respect to the development of the products are 
represented below in four categories.  

 
TABLE 11: Products of Firms 

 
3.1 ASSESSMENT OF START-UP FIRMS  
The engineers and technocrats takes up important role 
in start up manufacturing  firms where in, innovation 
is considered a major driver especially when it leads 
to developing  new product categories or increases 
productivity. Innovative products have presented 
opportunities for firms in terms of growth and 
expansion into new areas; has allowed firms to gain 
competitive advantage; has allowed firms to establish 
dominant competitive positions and have provided 
new comer firms an opportunity to gain an edge in 

the market. It can be noted that the findings in the 
present study indicate that organizations in order to 
compete and survive in the competitive market place 
must constantly innovate in their development of start 
up manufacturing activities. 
 
An assessment of the driver for innovation in the 
surveyed firms is based on Table 13and Figure 1. It 
can be noted that the result indicates that market is 
assessed as the most important driver in the firm. 
While, a point to be emphasized is that research and 
development in the surveyed firms have been given 
the least assessment. Findings of the industrial visit 
conducted have revealed that lack of investment in 
research and development opportunities in the firm 
has led to lack of innovation products and services 
activity.  

 
Table 13 Innovation 

 
With reference to the limitations faced by the firms 
from the administrative and labour perspective 
represented in Table 13 it can be noted that the 
availability of human resources, lack of available 
skills and labour productivity have been reported by 
most firms in the city of Mumbai as the greatest 
limitation. Labour productivity followed by problems 
in the domestic market are also been rated as 
important.  

 
TABLE 14: Assessment of Limitations 

 
3.2 HYPOTHESES-TESTING  
For the purpose of the present study, it can be noted 
that the variables identified for testing the hypothesis 
are three which include Skilled employees, 
Development of products and Export of products. 
Hypothesis 1: Productivity in start- up manufacturing 
Industry is determined by Employment of Skilled 
Persons that is Indigenous in Nature.  
The researchers have developed the inference that the 
development of manufacturing industry is largely 
dependent on the employment of indigenous 
entrepreneurship, talent and resources that depends 
on the talent, knowledge and capability of the person 
employed. In order to test Hypothesis 1, it can be 
indicated from the observations made in Table 14, 
that there is a positive relation between the 
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5mployment of skilled persons, the development of 
products. 

 
Table 15 Products Developed and Export 

 
Hypothesis 2: Externalities are observed when Firm 
Concentrate on Products for export. The  externalities 
or benefits are observed when firm concentrate on 
domestic or export production when developing 
products  that affects the turnover of the firm.   
 
3.3 ORDINAL LOGISTIC REGRESSION 
MODEL 
Ordinal Logistic Regression analysis is performed to 
model with the dependent variable the overall 
turnover of the start up firms (OTS) represented for 
the year 2016 with seven independent variables 
namely:  
Total number of Products developed  by the firm 
(TDP); Total number of countries: Export of 
application software products undertaken by the start 
upfirm (TNP); Total number of specific products 
development by the firm (TNSP); Percent of total 
number of skilled employees employed in the firm 
(Sk-pct); Percent of total number of employees from 
engineering  institutes employed in the firm (engg-
Pct); Percent of number of employees in maintenance 
and support for services designation (M&S-Pct) and 
percent of total number of permanent full-time 
employees in the firm (Pmt& It -Pct). 

 

 
TABLE 16: Ordinal Logistic Regression Model 

 
Table 16 indicates that the overall significance of the 
model is tested. The chi-square values are calculated 
using Likelihood ratio, score and Wald tests. 
The Null Hypothesis is applicable when the effect of 
all independent variables equal 0, that is when, H0 : 
all β’s = 0. The Alternative Hypothesis is applicable 

when the effect of atleast one of the independent 
variables likely differs from 0. Therefore, the 
conclusion is that the Chi-square value for Likelihood 
ratio test is 96.1054 and p-value is < 0.001.Since the 
p-value is < 0.05, the null hypothesis is rejected. In 
order to test that the effect of at least one of the 
independent variables is significant, ANOVA is 
utilized as depicted in Table 16.  

 

 
TABLE 17: Odd Ratio Estimates 

 
The inference that is drawn from Tables 17 is that the 
overall turnover of start up manufacturing firm 
increases as the diversification to the total number of 
countries increases. The increase in the overall 
turnover of firm is noted in Table17  where the export 
of products are undertaken by the start up 
manufacturing firms represented in the category 
‘More than 4’ when compared with its base category 
‘None’. Similarly, it can be inferred that the overall 
turnover of the start up manufacturing firms increases 
as the percent of total number of employees from the 
engineering background  employed in the firm 
increases. 
 
CONCLUSION 
 
Based on the inferences drawn from the present 
study, following suggestions are recommended. 
It has been brought to light that the engineers and 
technocrats  employed in the Indian start up 
manufacturing industry are young, vibrant and  
dedicated. As reflected from the findings in the 
present study, India has the maximum supply of 
trained and skilled man power with 50 percent of the 
population under 25 years of age and a working 
population in the age group of (15-59) years. So, 
there is a necessity for earmarking  start up 
development fund for start up firms to ensure their 
participation in such ventures. The need to have a 
financial fund is the greatest requirement for the 
domestic start up manufacturing industry. 
Findings in the present study reveal that the quality 
and the development in terms of the number of 
indigenous start up manufacturing products and 
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services by the individual medium-sized and small-
sized start up manufacturing firms are as a result 
affected. If avenues are provided for training as well 
as more research and development activities are 
undertaken by the start up manufacturing firms 
together with the joint participation of industry-
academia alliances, there would be added advantage  
not only for the start up manufacturing firm but also 
for employees.  
 
One important and striking finding that the 
researchers have brought to light is the lack of 
representation of start-up ventures  for the agro-
based, , educational and health segments of the rural 
sector. It is observed that if more indigenous start up 
manufacturing firms through a cluster formation 
undertake the development of project-oriented start 
up manufacturing in more specific areas, the start-up 
manufacturing industry would be a beneficial sector. 
So, More encouragement should be provided to 
establish the start up ventures in rural areas, by 
focusing on agro based manufacturing, health 
administration etc.  
 
India can emerge as a global manufacturing hub due 
to myriad reasons such as  cost competitiveness, 
skilled workforce and favorable government policies. 
The Consumer trend in the country is enabling 
domestic players to flourish while also attracting 
international players. Though the sector has 
registered strong growth in the past, the Indian 
market offers a wide range of untapped opportunities. 
India, which has placed high priority on infrastructure 
development, offers high growth for cement and 
power equipment manufacturers, though its  current 
consumption pattern is below the world average.  
 
The current research has designed the future outlook 
for the Indian start up manufacturing market. It  is 
characterized by vast consumer side scale and scope 
economies that arise on the joint use of start up 
manufacturing products and services that have a 
vertical and horizontal linkage. Some important and 
notable findings from the present study indicate the 

requirement of a visionary national start up 
manufacturing policy, the need for an start up 
manufacturing development fund, a demarcation that 
will ensure that  start up manufacturing have their 
own identity, the enhancement of investment in R&D 
activities for innovative application  the need for 
development of products and services  highlighting 
the needs of rural areas. It necessitates that radical 
steps are required to meet the emerging challenges so 
that India can emerges as a strong player in start up 
manufacturing market. 
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