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It is critical for India’s economic success that the 

Indian manufacturing sector becomes more 

competitive and increases its contribution to the 

nation’s GDP. The government has been making 

consistent efforts to create an enabling business 

environment and market conditions through Make 

in India and related initiatives. It is equally 

important for Indian manufacturing to gear up for 

the future by adopting several advanced 

manufacturing trends. 

Manufacturing is undergoing a global upheaval 

with the infusion of digital technology, and is in a 

transition phase moving from physical to cyber-

physical systems with the advent of Industry 4.0. 

With an aim to gauge the readiness of India Inc. in 

this regard, FICCI and Tata Strategic Management 

Group have joined hands to conduct the FICCI-

TSMG Advanced Manufacturing Survey 2016. This 

survey, the first of its kind, brings out actionable 

insights on the current state of readiness and 

adoption of advanced manufacturing in India. It 

also identifies the challenges faced by industry and 

suggests imperatives for various stakeholders 

including government, industry, technology 

providers and industry associations. I believe that 

this is a valuable step forward in FICCI’s mission to 

enhance the global competitiveness of Indian 

industry. 

 

 

 

  
Foreword 

Dr. A. Didar Singh 

Secretary General, FICCI 
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The Indian manufacturing sector, particularly 

engineering industry has the potential to lead the 

“Make in India” charge and become a key growth 

area of the economy in the coming years. Partly 

due to inexpensive labour and high cost of capital, 

Indian industry has not been pioneering in its 

adoption of the latest manufacturing trends, 

except in a few subsectors. However, the changing 

global and Indian economic scenario, has made it 

imperative for the industry to consider 

leapfrogging towards advanced manufacturing 

trends. 

It is vital to understand the current state of these 

trends in Indian industry so as to formulate an 

action plan. With this objective FICCI and Tata 

Strategic Management Group have conducted this 

first of its kind survey for the Indian 

manufacturing sector. 

Tata Strategic Management Group thanks all the 

respondents for their valuable inputs. We are 

thankful to FICCI for the opportunity to 

collaborate on this exciting report. We hope this 

report helps Indian manufacturing industry in 

faster adoption of advanced manufacturing trends. 

 

 

 

  
Preface 

Mr. Shripad Ranade 

Practice Head – Automotive & Engineering 

Tata Strategic Management Group 
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Current State of Indian Manufacturing 
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Figure 1: Manufacturing Sector Gross Value Added (GVA) and 
share of overall GVA 

Source: Central Statistics Office 

1. Current State of Indian Manufacturing Sector  

Manufacturing is one of the key sectors of the Indian economy, contributing ~18% of the gross 

value added (Figure 1) and providing employment to ~12% of the Indian workforce1. Moreover, 

studies have shown that a single job created in the manufacturing sector has a cascading effect 

of generating more than 2 jobs in the service sector. Manufacturing thus plays an important role 

in employment generation and growth of the economy. In recent years, growth of the 

manufacturing sector in India has been subdued. Its contribution to total GDP has declined. 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

For sustainable growth of the Indian economy, the manufacturing sector needs to contribute 

significantly. The government of India has envisioned a large role for the Indian manufacturing 

sector in the coming years. Under the National Manufacturing Policy (NMP), the government has 

set an ambitious target of increasing the contribution of manufacturing from the current level of 

~15% to 25% of GDP by 2022. The ‘Make in India’ campaign is positioning India as a potential 

manufacturing hub. The government is also making efforts to improve India’s global 

competitiveness index. 

Indian manufacturing sector needs to capitalise on the government’s efforts by focussing on the 

following key areas –  

1. Developing technical superiority: Indian products have suffered from a perception of 

being low cost but of mediocre quality. To date, even customers in India are prepared to 

pay a premium for German or Japanese products due to a perception of higher quality and 

superior technology. To be a major manufacturing force in the global market, India needs to 

demolish this perception. The Indian manufacturing sector needs to invest significantly 

higher in R&D to design and produce innovative and technically superior products that can 

compete with the best in the world. 

                                                           
1 NSSO 68th round 
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2. Improve labour productivity: India has significantly lower labour productivity than China 

and other developed countries. Currently, India’s labour productivity is approximately 

third that of China. Higher productivity and leaner operations can be achieved through 

mechanization and automation. 

3. Agility: Today, consumer preferences are changing rapidly and product life cycles are 

getting shorter. This trend is most evident in some categories such as automobiles, 

electronics, home appliances and other retail etc. To meet these fast changing 

requirements, Indian manufactures need to improve flexibility in operations and have an 

agile supply chain, in addition to focusing on quick product development. 

4. Providing end-to-end solutions: Customers increasingly prefer suppliers that run and 

maintain an asset across its lifecycle while ensuring desired output. For example, aircraft 

engines are often leased by an airline for usage while they are maintained by the engine 

manufacturer. Thus it is critical for companies to redefine their offering from just a product 

to a complete package of ‘product + service’. To succeed at this, the company also has to 

evolve to deliver ‘product as a service’. 

Though there are multiple levers that would enable companies to transform the way they 

operate; technology is definitely one of the most important. Traditional techniques like BPI 

(business process improvement), Kaizen, lean etc. will remain valid and relevant. However, 

increasing cost pressures and requirement of agility to serve evolving customer needs 

necessitate the Indian manufacturing sector to integrate technology with their operations. The 

newer technology trends in manufacturing are broadly classified as the advanced 

manufacturing trends. These technology driven advanced manufacturing trends are not just 

impacting shop floors but also transforming the entire manufacturing industry. The key 

advanced manufacturing trends are highlighted in the next chapter. 
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Additive Manufacturing: It is a new age manufacturing technique 
used to create objects by printing layers of material based on digital 
models. This is also commonly known as 3D printing and was till 
recently used only for prototype making. 

Advanced Robotics: While standalone robotic workstations are 
already common place even in Indian companies, advanced robotics 
use enhanced senses, dexterity, and intelligence to automate tasks or 
work alongside humans. 

Industrial Internet of Things (IIOT): It broadly is a network of 
sensors and actuators for data collection, monitoring, decision 
making and process optimization over internet infrastructure with 
appropriate security measures allowing integration. 

Augmented Reality: It is a special form of virtual reality in which an 
immersive, interactive 3D - computer generated environment is 
blended with the real world and is experienced through normal 
vision or a video link (usually through transparent glasses on which 
computer graphics or data are overlaid). 

2. Advanced Manufacturing Trends and their Advantages 

2.1. Advanced Manufacturing Trends 

Advanced manufacturing trends are the series of recent developments that are completely 

changing manufacturing and rendering traditional methods obsolete. Advanced manufacturing 

trends encompass a gamut of technology groups and trends like additive manufacturing, 

artificial intelligence, advanced robotics, augmented reality, cloud computing, internet of things, 

cyber security, simulation, system integration, analytics etc. Each of these has a potential to 

revolutionize industry significantly. These advanced manufacturing trends are also referred as 

‘Industry 4.0’. 

From the myriad of emerging technologies, we have selected four most important and relevant 

advanced manufacturing trends for Indian manufacturing industry. 

 

 

 

Figure 2: Four Most Important Advanced Manufacturing Trends 
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2.2. Advantages of Advanced Manufacturing Trends 

Each of these advanced manufacturing trends described earlier has their own advantages. The 

trends like additive manufacturing and advanced robotics have higher impact on manufacturing 

processes while augmented reality and IIOT have impact across business processes. 

 

  

 

 

 

 

 

 

  

Figure 3: Key Advantages of Advanced Manufacturing Trends 

Advanced 
Manufacturing 

Trends 

Key Advantages of Advanced Manufacturing Trends 

Augmented Reality • Quicker/error free/first-time-right servicing of customer assets 

Industrial Internet of 
Things (IIOT) 

• Driving operational efficiency by reducing production downtime 
• Information on how customers use your product 
• Increased factory visibility for quick decision making 

Additive  
Manufacturing 

• Manufacturing intricate shapes 
• Reduced inventory and logistics cost 

Advanced Robotics 

• Increase in plant productivity and quality consistency 
• Greater flexibility in choosing different product mix 
• Reduction in labour cost 

With increasing cost pressures and reducing product life time, 

advanced robotics will offer greater flexibility in production 

through reduction in switch over or setup cost. This will enable 

companies to respond to market demand quicker and reduce 

inventory carrying cost. 

 

Mr. K Sreekumar, Vice President 

Larsen & Toubro Ltd. 
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3. Advanced Manufacturing Trends – An Industry Perspective 

FICCI and Tata Strategic conducted a survey for business leaders (including board members, 

CXOs and other senior leadership) of more than 50 leading engineering companies in India. This 

is a first of its kind of survey for the Indian manufacturing industry. The survey aims to 

understand relevance of the advanced manufacturing trends for the Indian manufacturing 

sector and its readiness to adopt them. It also highlights drivers and restraints for adoption and 

thus recommends imperatives for the stakeholders. To ensure that the respondent sample is 

representative of engineering industry, a diverse set of respondents has been included. 

2 

 

 

 

 

 

 

 

 

                                                           
2 Light Engineering Includes Automotive Components 
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Foreign 
Corporate

, 20% 
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Owned, 

23% Small 
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Cr), 43% 

Medium 
(251-1000 
Cr), 26% 

Large (More 
than 1000 
Cr), 31% 

By revenue By sub-sectors By ownership 

Figure 4: Distribution of Survey Respondents 
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3.1. Relative Importance of Advantages 

Though advantages of the advanced manufacturing trends are well known, various companies 

perceive them differently. Multiple factors like company size, business model, operational 

complexity, key markets etc. play a huge role in forming company’s perception towards 

advanced manufacturing trends. The study captured the respondents’ opinions regarding 

importance of the advantages of the advanced manufacturing trends for their businesses. 

Improving plant productivity and quality are critical for industry 

The survey indicates that almost 70% of the respondents consider productivity improvement 

and quality consistency as the most important advantage. Reducing production downtime was 

rated high by the second largest number of respondents, signifying leadership concern at not 

being able to sweat assets to their maximum potential. 

 

Around 40% of the respondents have identified providing first time right servicing of customers 

assets as the most important advantage, signifying rising importance of service as a critical 

business success factor. In fact, world-class companies across the globe have already 

undertaken a shift from a ‘product focussed approach’ to ‘an offering focussed approach’ i.e. 

focus on providing service or solution with or without the product at its core. One of the most 

quoted examples in this field is the shift that GE has made in its wind turbine business. 

Less than 20% of the respondents consider ‘manufacturing intricate shapes’ as an important 

advantage in comparison to ~40% for ‘reduced inventory and logistics cost’. This indicates that 

adoption of additive manufacturing will be primarily driven by its benefit to reduce inventory 

and logistics cost rather than ability to manufacture intricate shapes. Similarly for IIOT, less 

than 20% of the respondents consider its benefit to provide ‘increased factory visibility for 

Figure 5: Importance of Advantages in Indian Manufacturing 

0% 10% 20% 30% 40% 50% 60% 70% 80%

Increase in plant productivity and quality
consistency

Driving operational efficiency by reducing
production downtime

Quicker/error free/first-time-right servicing of
customer assets

Reduced inventory and logistics cost

Reduction in labour cost

Greater flexibility in choosing different product mix

Information on how customers use your product

Increased factory visibility for quick decision
making

Manufacturing intricate shapes

% of respondents rating 5 (out of 5) - most important 
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Figure 6: Most Important Advantage by Sector - % of respondents rating an advantage 5 (of 5) 

quick decision making’ as compared to ~40% for ‘driving operational efficiency by reducing 

production downtime’. Thus ability to improve operational efficiency will be the primary driver 

for adoption of IIOT. 

 

Heavy engineering focuses on customer usage pattern 

Apart from productivity and operational efficiency, majority of the survey respondents from 

heavy engineering companies have rated the need for ‘quicker and first time right servicing of 

customer assets’ higher in comparison to light engineering firms. This can be attributed to 

customers of heavy engineering companies expecting maintenance services for their product. 

 

 

On the other hand, the responses from electronics sector indicate a unique focus on the ability 

to adapt to changing demand by being flexible in choosing different product mix. This is a 

reflection of changing demand scenario. Electronics products like mobile phones have shelf life, 

as low as three months and hence manufacturers feel a need to have a fast responding 

manufacturing set-up. 

0%

20%

40%

60%

80%

Increased factory visibility
for quick decision making

Manufacturing intricate
shapes

Reduction in labour cost

Greater flexibility in
choosing different product

mix

Information on how
customers use your

product

Reduced inventory and
logistics cost

Driving operational
efficiency by reducing
production downtime

Quicker/error free/first-
time-right servicing of

customer assets

Increase in plant
productivity and quality

consistency

Heavy Engg. Light Engg. Electronics

“Delivering efficiency and not just selling wind turbines” 

GE has joined hands with global energy giant E.ON to ensure that E.ON optimally 

produces electricity to meet demand. GE has made a shift from an equipment provider to 

a partner that provides services such as conducting analytics and simulation on live data 

from the wind farm and proposes ways to optimize operations. 

This arrangement has led to a reduction in purchase of wind turbines by E.ON from GE, 

but GE has found a new source of revenue through servicing and optimizing which more 

than makes up for the lost product sales revenue. 
Source: Harvard Business Review 
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Medium & large firms put more focus on better servicing of customer assets 

 

 

 

 

 

 

 

 

 

 

 

 

Importance also differs by the size3 of the organization (annual turnover). Medium & large 

companies have put more on focus better servicing customer assets’ as compared to small 

companies. Operational efficiency and reducing downtime was recognized as relatively more 

important advantage by medium & large firms than by small firms. 

3.2. Readiness of Indian Manufacturing Sector 

The study found that the respondents differ on whether the selected advanced manufacturing 

trends are relevant to them. The responses vary by size of firm, sub-sector, ownership type and 

so on. 

 
                                                           
3
 Classification of firms by annual turnover (INR Crores): Small (<=250), Medium (251-1000), Large (>1000) 
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Figure 8: Relevance of Advanced Manufacturing Trends 
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Figure 7: Most Important Advantage by firm’s size - % of respondents rating an advantage 5 (of 5) 
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90% of the respondents felt 

that at least one of the four 

advanced manufacturing 

trends is relevant. 75% of the 

respondents believe that the 

IIOT is the most relevant 

trend, followed by 65% 

vouching for Additive 

Manufacturing and 53% for 

Advanced Robotics. Only 18% 

of the respondents believe 

that Augmented Reality is a 

relevant trend. 

Approximately 2 out of 3 large companies find advanced manufacturing trends relevant to their 

business as compared to only 1 in 2 small companies. The leaders of the larger companies with 

global exposure and access to technology could have higher awareness and appreciation of the 

advanced manufacturing trends, resulting in higher expressed relevance to their operations. 

More than 90% of respondents are aware of advanced manufacturing 

 

Traditionally manufacturing was an inward looking function with production managers 

focussed on maximizing resource utilization. However, with increasing exposure to global 

practices and availability of immense knowledge through the internet, Indian companies are up 

to date with global trends. More than 85% the respondents are aware of the advanced 

manufacturing trends especially IIOT, advanced robotics and additive manufacturing. 

Augmented reality is yet to find its place in specific industrial applications; consequently more 

than 35% of the respondents are unaware of augmented reality.  

Of the respondents that are aware of advanced manufacturing trends, half of the respondents 

have only read about them, but the other half have experienced a technology demonstration or 

have already participated in implementation of the technologies. 
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Figure 10: Familiarity of Advanced Manufacturing Trends 
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Figure 9: Relevance of Advanced Manufacturing Trends 
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The study also shows a correlation between familiarity and the relevance of trends. Of 10% of 

the respondents that didn’t find advanced manufacturing trends relevant for their businesses, 

~50% were unfamiliar with the most of these trends; while remaining respondents had only 

basic familiarity through secondary research materials like news articles, reports and seminars. 

Also, the expressed relevance is higher for large companies than for medium and small 

companies. This could also be due to higher familiarity of executives from the larger companies 

to advanced manufacturing trends. 

~10% of respondents have already adopted advanced manufacturing, ~80% 

plan to adopt by 2020 

Indian industry has already initiated the adoption 

of advanced manufacturing trends. Currently, 1 in 

10 respondents have indicated that they have 

already adopted one of the advanced manufacturing 

trends. It is clear that Indian manufacturing 

recognizes value of advanced manufacturing. In 

fact, ~60% respondents who have not adopted 

these trends are planning to adopt the same in the 

next 3 years. It is estimated that close to 90% of the 

industry would have adopted advanced 

manufacturing by 2020. 

IIOT is undoubtedly the most talked about trend. Also the global leaders like GE, Siemens, and 

Hitachi are developing products and ecosystem for IIOT.  Consequently, IIOT has witnessed 

higher consideration for adoption among the advanced manufacturing trends i.e. 22% (Figure 

10). On the other hand, augmented reality is considered for adoption by a meagre 2% of the 

respondents (Figure 10) which could be attributed to low awareness of augmented reality as 

compared to other trends. 

Large & medium sized firms lead the adoption  

Large and medium sized companies with 

their larger resource pools and exposure 

to global markets have initiated adoption 

of the advanced manufacturing trends.  

About 1 in 6, large or medium sized 

companies have already adopted advanced 

manufacturing while small companies 

show almost no evidence of the same. 
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Figure 11: Time Horizon for Adoption 
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Figure 12: Adoption by Turnover 



 

FICCI • TATA STRATEGIC | 24 
 

50% 

31% 

19% 

Considered 
or Adopted 

Witnessed 
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Figure 13: Familiarity of IIOT for Heavy 
Engineering Firms 

Figure 14: Familiarity of Additive 
Manufacturing for Light Engineering Firms 
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Heavy engineering prefers IIOT while light engineering chooses additive 

manufacturing 

Heavy engineering sector showed particularly high 

adoption of IIOT. 19% of the respondents from 

heavy engineering have either considered or 

already adopted IIOT. Moreover, none were 

completely unfamiliar with IIOT. 

One of the reasons for higher adoption is that the 

heavy engineering firms generate significant 

revenue from after sales services and spares. As 

IIOT helps them gain information about usage 

patterns, enabling them to provide more effective 

after-sales support resulting in higher revenues. 

 

 

 

 

 

 

Light engineering firms have shown 

inclination towards adoption of additive 

manufacturing. 17% of these firms have 

either considered or already adopted 

additive manufacturing. A further, 31% of 

the respondents have witnessed actual 

implementation. This interest is driven by 

the need for manufacturing complex 

products with intricate shapes which would 

be difficult to produce using conventional 

manufacturing processes. 

 

 

 

 

 

 

The industrial internet of things can help companies develop a 

completely new business model centred on services. This could open 

up opportunity for companies to access new customer segments 

and revenue streams. IIOT empowers companies to deliver quicker, 

error free and first time right service to customers 

 

Mr. Dinesh Singh, Vice President & Chief Strategy Officer 

Voltas Ltd. 

3D printing is making quick in-roads into every industry possible 

particularly for new product development but still remains to be fully 

exploited to its core free offering - the customisation & complexity! 

We see a trend of industry going for more of testable working 

prototypes from earlier expectation of look and feel. 

 

Mr. Guruprasad Rao, Director 

Imaginarium India Pvt. Ltd. 
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Family-owned companies follow a conservative approach to adoption 

 

 

 

 

 

 

 

Most family-owned businesses are familiar with the advanced manufacturing trends with only 

10% of respondents (Figure 15) being completely unfamiliar. However, they are the most 

conservative in adoption, with hardly any family-owned businesses having considered adopting 

the advanced manufacturing trends on their own shopfloors. 

This conservative approach is also reflected in the time horizon for adoption. More than 50% of 

family-owned businesses (Figure 16) do not plan to adopt advanced manufacturing within the 

next 3 years, in comparison to both Indian & Foreign corporates where less than a quarter plan 

not to adopt in the 3 years’ time frame. 

Majority of industry is expected to spend up to 15% of total CAPEX on 

advanced manufacturing over next 5 years 

 

 

 

 

 

 

 

 

Figure 17: % of total CAPEX likely to be spent on Advanced Manufacturing in the next 5 Years 

Figure 15: Ownership-Wise Familiarity 
of Advanced Manufacturing Trends 

Figure 16: Ownership-Wise Time Horizon 
for Adoption of Advanced Manufacturing 
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0 1 2 3 4

Remain competitive vis-à-vis peers

Access to new customer segment for growth

Benefits proven in developed markets

Current technology becoming obsolete

Enabling  government policies

Increasing importance 

More than 90% of the respondents that are planning capital investment in advanced 

manufacturing in the coming 5 years intend to spend up to 15% of their total CAPEX on 

advanced manufacturing and the rest on conventional facilities. Out of the four selected 

advanced manufacturing trends, industry has a higher inclination to spend on the advanced 

robotics, with ~17% of the respondents expecting to spend as high as 15-30% of total CAPEX. 

Despite being chosen as the most familiar and relevant trend, IIOT lags with relatively fewer 

responses in higher brackets of ‘% of total CAPEX spent’. Augmented reality remains an area to 

be explored further for implementable and practical solutions. 

 

   

 

 

 

 

 

External rather than internal factors, drive adoption of advanced 

manufacturing 

The study also delved into understanding the underlying drivers for adoption of these advanced 
manufacturing trends. 
 

 

 

 

 

 

 

The respondents perceive ‘remaining competitive vis-à-vis peers’ as a bigger driver than ‘access 

to new customer segment for growth’ for adoption of the advanced manufacturing trends. A 

large number of respondents also highlighted that demonstration of proven benefits in the 

developed markets prompted them to adopt. Interestingly, top 3 reasons for adoption are 

market and competition driven rather than internally initiated changes. 

Figure 18: Relative Importance of Adoption Drivers 

Global key trends such as Industry 4.0 and Human Robot 

Collaboration (Advanced Robotics) may not be so much in demand 

in the Indian market now due to low robot installation base. Indian 

market will still be driven for few more years by the conventional 

robot technologies till the industry has a decent penetration of 

automated production. 

 

Mr. Raj Singh Rathee, Managing Director 

KUKA Robotics India Pvt. Ltd. 
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Increasing level of concern 

Figure 19: Relative Level of Concern about Challenges for Adoption 

3.3. Challenges for Adoption 

Even though most of the industry finds advanced manufacturing trends very relevant and is 

keen to adopt in the near future, there are multiple challenges that industry perceives that will 

hinder adoption these trends. 

 

 

 

1. Difficulty in quantifying ROI: The biggest challenge that the respondents perceive for 

adoption is difficulty in quantifying benefits of adopting the advanced manufacturing 

trends. It is critical for Indian companies to work with experts to identify areas of impact 

and develop a business case with quantifiable benefits. 

 

 

 

 

 

 

 

2. Non-availability of trained personnel: Most of the respondents have expressed that the 

current workforce does not have necessary skills and expertise to work with advanced 

manufacturing technologies. In such scenario, it becomes essential to determine skills gaps 

and alleviate it with training from experts. 

3. Lack of compatibility with existing setup: Several companies are apprehensive about 

adoption of newer technologies associated with the advanced manufacturing trends due to 

2.00 2.50 3.00 3.50 4.00

Current Limitation of Technology

Compatibility with Exisiting Setup

Availability of Trained Personnel

Difficult to quantify ROI

The industrial internet of things definitely enhances ability of 

companies to receive real time information about plant equipment 

thereby reducing downtime and improving productivity. However, 

companies need to ensure that they build a solid business case and 

check feasibility before adoption. 

 

Mr. Jehangir Ardeshir, Group CEO 

Forbes Marshall Pvt. Ltd. 
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concerns regarding compatibility with legacy systems. Companies fear issues like 

incomplete integration of new technologies with the existing software platforms or a need 

to reconfigure the manufacturing layout and processes. In fact, technology is just one aspect 

of the expected incompatibility. A large section of industry recognises that this is as a 

massive change and that success shall depend on changes to organization culture level as 

well. 

4. Limitation of advanced manufacturing technologies: Like any emerging technology, 

advanced manufacturing technologies have their share of technological limitations. The 

respondents feel that these limitations create a barrier for adoption e.g. current 

technologies for additive manufacturing are not suitable for large geometries, have a 

limited choice of material and take higher time to produce (compared to traditional 

technologies for large sizes). The doubts regarding whether these technologies can be 

viable in replacing existing manufacturing processes and concerns regarding data security 

are additional hindrances for the adoption of these trends. Industry needs to look at these 

developments as complementary to existing processes rather than as substitutes. 
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4. Imperatives for Stakeholders 

Adoption of advanced manufacturing is critical to make Indian manufacturing globally 

competitive. In this journey of adoption, the industry faces many impediments and to overcome 

these, efforts are required from multiple stakeholders - industry, technology providers, industry 

bodies and government. 

       

 

 

 

 

 

 

 

 

 

  

 

Imperatives for Industry 

 External benchmarking: Many global companies have already initiated their journey 

into advanced manufacturing. The Indian manufacturing should benchmark itself with 

the global leaders in advanced manufacturing so as to identify all possible areas of 

proven benefits. However, companies need to be careful in evaluating these trends and 

associated technologies. Companies need to quantify the likely impact of adoption of 

each of the advanced manufacturing trends on their business by creating a robust 

business case based on expert advice and quality data. 

 Workforce of the future: The lack of availability of trained personnel has emerged as 

one of the important challenges for the adoption of the advanced manufacturing trends. 

For the Indian manufacturing sector to adopt these trends in the medium term, it is 

critical to make workforce future ready. The workforce needs to be up-skilled through 

various interventions ranging from orientation seminars to technology demonstration 

Figure 20: Imperatives for Stakeholder for Adoption of Advanced Manufacturing Trends 



 

FICCI • TATA STRATEGIC | 31 
 

and training. E-learning platforms should be leveraged to ensure interactive and 

effective learning with minimal cost. The workforce especially mid-management should 

be encouraged to experiment with new age technologies to innovate and overhaul 

existing manufacturing processes. 

 

 

 

 

 

 

 Collaborative approach to adoption: Prohibitive initial cost has emerged as a 

challenge in adoption of the advanced manufacturing trends. Industry leaders and 

resource-rich companies definitely have an advantage in moving faster towards 

adopting these trends. Small and medium sized players should embrace a collaborative 

approach to drive faster adoption e.g., additive manufacturing is in many instances not 

viable for a small manufacturing setup in view of the associated high fixed cost of a 3D-

printer. In such scenarios, innovative business models like demand pooling across 

companies can improve asset utilization. In fact, such out-of-box ideas are giving rise to 

new business models consisting of third party agencies which provide the service or 

infrastructure on a ‘pay-per-use’ basis. As a part of its ‘Start-up India scheme’, the 

government has also signalled its intent to create such common facilities and 

infrastructure for start-ups with limited resources. 

Imperatives for Industry Bodies 

 Policy recommendations: Being the voice of the industry, it is important for industry 

bodies to play an active role in adoption of advanced manufacturing trends by providing 

policy recommendations to the government. The broad areas for these 

recommendations are, driving innovations in current technologies, standardization in 

the advanced manufacturing trends for quick integration in the system, skilling of 

workforce and other fiscal/non-fiscal support to ensure faster adoption. 

 Driving awareness: The survey clearly brings out that awareness regarding advanced 

manufacturing trends is low in certain sections of the industry especially in small sized 

firms and in sub-sectors like light engineering. The industry bodies should also make 

efforts to tackle this situation through events such as orientation seminars and 

conferences. 

Imperatives for Technology Providers 

 Industry-Academia connect: The weak nature of industry-academia connect has been 

a bane of Indian manufacturing even in the traditional context. Although advanced 

manufacturing now caters to an increasing range of engineering requirements, there 

exist several limitations that are preventing wide spread adoption of advanced 

Augmented reality is an exciting area. It can change the way 

training is imparted today. Augmented reality based interactive 

training would definitely increase engagement and effectiveness of 

the training. 

 

Mr. Sandeep Singh, Managing Director 

Tata Hitachi Construction Machinery Company Pvt. Ltd 
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manufacturing. Additive manufacturing remains unviable or unavailable for large 

geometries, while augmented reality has limitations in accurate placement of virtual 

images on a physical surface. Technology providers could tie-up with academic and 

research institutes for development of newer technologies to address current 

challenges. 

 Ecosystem of integrators: Compatibility of the newer technologies with legacy systems 

is one of the key challenges that industry fears. Despite, efforts by the technology 

providers to ensure wide acceptance of their technologies, many a time integration 

remains the problem. Providers of these technologies need to create an ecosystem of 

system integrators to develop customized application based solutions for the industry. 

The information technology industry has successfully created an extensive eco-system 

of vendors to help implement complex products like ERP and CRM in a way that 

addresses integration issues. 

 

 

 

 

 

 

 

 

 

Imperatives for Government 

 Skilling: Tomorrow’s smart factories would require a workforce, capable of working in 

an advanced manufacturing setup. In order to build future ready human capital, the 

government needs to incorporate aspects of advanced manufacturing in various national 

and local level skilling initiatives. Tie-ups with early adopters, industry leaders and 

technology providers could be explored for the same. 

 Consortium of institutes: To drive innovation in Indian manufacturing, the 

government could set-up a consortium of institutes similar to the National Network for 

Manufacturing Innovation (NNMI) in USA or Fraunhofer Institutes in Germany. These 

institutes can act like centre of excellence where stakeholders like industry, technology 

providers and academia can work together to promote the development of indigenous 

advanced manufacturing technologies. These institutes could also help in industry-wide 

standardization enabling faster integration. 

 Specific schemes to attract technology providers: The government should develop 

specific schemes to attract advanced manufacturing technology providers to set up 

design and manufacturing facilities in India. This would reduce the cost of adoption for 

industry. 

While robotics has been around since 1961 when GM installed their 

first robot, the concept of ‘human-robot collaboration’ has been an 

alien one until recently.  With the introduction of ISO TS 15066 on Feb. 

15, 2016, the global community has finally accepted the existence of a 

“collaborative class of robots”, where humans and robots can work 

“hand-in-hand” with each other, harnessing the best performance of 

each entity.  This is having dramatic impact on quality, productivity 

and OEE in manufacturing today heralding what some call the “5th 

Industrial Revolution or Manufacturing Anywhere”. 

 

Mr. Pradeep David, General Manager, India 

Universal Robots (India) Pvt. Ltd. 
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Tata Strategic Management Group is the largest Indian owned management consulting firm. Set 

up in 1991, Tata Strategic has completed over 1,000 engagements with more than 300 clients 
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