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Abstract 

Purpose: This paper has investigated the impediments of progress of ‘Make In India (MII)’ programs 

through literature review, market survey and statistically measured the trueness of findings.  

Design/Methodology: Three major Make-In-India projects, namely Futuristic Infantry Combat 

Vehicle (FICV), Tactical Communication System (TCS), Battlefield Management System (BMS) 

have been taken as case study. Literature survey on the progress of major MII programs, were 

classified and categorised under several themes. The factors responsible for impediments in progress 

were identified. Hypothesis were formulated around these salient factors so arrived, and then 

administered to a test population of relevant MSMEs in defence electronics. The responses received 

on Likert scale were analysed using statistical techniques (z-test method). The hypotheses were tested 

for their acceptance/ rejection and inference drawn.  

Research Method: 

Business Problem: Make in India in Defence Electronics has not reached the expected success level. 

Research Problem: Study the published literature on Make in India in Defence Electronics to identify 

and analyse the impeding factors using statistical methods.   

Research Objective:   Identify and analyse the factors from published literature affecting Make in 

India in Defence Electronics to reach its desired success level and substantiate the findings through 

primary research methods.  

Research Questions: A set of research questions were formulated and served to 51 persons from the 

target MSME industry segment to respond in a Likert Scale. The uncorrelated stratified random 

sample responses were quantitatively analysed for their acceptance/ rejection.  

Statistical Method:   Z-test was applied to test our hypothesis-based test statistic with an acceptance 

threshold or confidence level of 95% (1-α) i.e. significance level (α) of 5%. 

Findings:  The reasons for unsatisfactory progress of Make in India initiative, is assessed to be:  

(a) Complex and tardy bureaucratic procedures  

(b) Lack of funds/ budget   

(c) Bureaucracy and Red-Tapism.    

Originality/ Value:  There are over 200 publications on the subject. Most of them give isolated expert 

views and opinions. This study gathered views of a wide range of stake holders across policy makers, 

industry stalwarts, research agencies, government officials, investors etc., through a stratified random 

market survey and analysis to highlight some of the salient impediments to MII initiatives. The results 

are expected to be of interest to the global defence majors, the Indian lead participants, the members 

of the eco-system and enthusiast defence analysts. 
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INTRODUCTION 

Prime Minister, Narendra Modi, in his address 

from the Red Fort on August 15, 2014, gave a 

clarion call for ‘Make in India’. From satellites 

to submarines, he said, ‘come make in India, 

we have steel... we have discipline, we have 

resolve... sell anywhere, (but) make in India.’ 

(Pradip R Sagar, 2019). Pradip Sagar continues 

to report, despite tall claims of moving towards 

self-reliance in the defence sector, India’s arms 

imports have shot up by 24% between 2013 

and 2017. No major contract under the Make in 

India category has really taken off and critical 

defence procurement happened with no transfer 

of technology. This paper intends an 

introspection of the reality and principal factors 

behind the facts.  

Background 

The Government of India has taken a number 

of steps since the 1990s, to realise the Make-In-

India dream. Facilitating and catalysing Army-

industry partnership and Air Force-industry 

partnership starting from the early 1990s; 

formulating the Defence Procurement 

Procedure (DPP) in 1992, which has since been 

reviewed, revised and updated eight times in 

2002, 2003, 2005, 2006, 2008, 2011, 2013, 

2016 and 2020 (Dinesh Kumar, 2016, p.2). The 

DPP-2016 has amplified the Make in India in 

Defence into Make-I and Make-II categories 

(Govt of India - DPP, 2016, p.191) and 

maintained in 2020. The Make-I category as 

exiting since 2003 is dedicated for Government 

funded long gestation Projects involving design 

and development of equipment, systems, major 

platforms or their upgrades: necessitating 

harnessing of critical technologies involving 

large infrastructure investment for 

development, integration, test and 

manufacturing facilities (Govt of India - DPP, 

2016, p.193). The Make-II category funded 

projects involve prototype development of 

equipment/ system/ platform or their upgrades 

or their sub-systems/sub-assembly/ assemblies/ 

components, primarily for import substitution/ 

innovative solutions, for which no Government 

funding is provided for prototype development 

purposes. It is industry funded (Govt of India - 

DPP, 2016, p.191).   

Self-Reliance Parameters 

Dinesh Kumar (2016) has also stated that for 

quite some time now, the Narendra Modi 

Government has been pegging its emphasis on 

the need for developing greater self-reliance in 

defence equipment through the ‘Make in India’ 

platform. Coining of slogans apart, successive 

governments in New Delhi have been 

emphasising this necessity for a nation that 

aspires to be a major power and is among the 

world's fastest growing economies. Instead, 

India in recent years has earned the dubious 

distinction of being among the world's largest 

importer of defence equipment. India was the 

world's largest importer of major arms now, 

accounting for ≈15 per cent of the global total. 

This amounted to three times more imports 

than China and Pakistan, both of which are 

nuclear weapon states, major adversaries and 

the country's biggest neighbours. In 

comparative terms, our meagre export 

remained less than 1.5% of import. Overall, 

India's self-reliance index has remained static at 

about 30 per cent for the last two and-a-half 

decades, with 70 per cent of the country's 

defence requirements being sourced to foreign 

vendors making the Indian armed forces overly 

import-dependent. Even India's 30 per cent 

indigenous capacity is suspect as it is based 

mostly on transfer of imported technology and 

a ‘buy-and-assemble’ principle. This has led 

defence scientists and engineers to derive 

comfort rather than pursue a quest to create 

indigenous capabilities (Dinesh Kumar, 2016, 

p.1).   

It is not that previous governments have not 

made efforts to increase indigenisation. Soon 

after the disintegration of the Soviet Union, 

which until then was India's most important 

source of defence equipment, a specially 

established ‘Self-Reliance Review Committee’ 

conceived a ‘ten-year plan for self-reliance in 

defence systems,’ starting from 1995, aimed at 
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increasing India's self-reliance index to 70 per 

cent by 2005. This seemingly unrealistic 

deadline remained a pipe dream. Since then, 

several studies have been conducted to examine 

what can be done to increase India's self-

reliance capability so as to reduce dependence 

on imports. More recently, a Ministry of 

Defence committee has now suggested 2027 to 

be set as the revised target for achieving 70 per 

cent indigenisation (Dinesh Kumar, 2016, p.2). 

These startling statistics of heavy import 

dependence on defence hardware prompts 

researchers and enthusiasts to explore and 

conduct a reality check on the mega MAKE 

programs of Indian Defence, product orders of 

each of these programs will run into several 

tens of thousands of Crores Rupees. Moreover, 

a number of Defence Electronics MSMEs are 

associated with these Systems Integrators as 

part of the supply chain as Tier-1 and Tier-2 

partners, supplying sub-systems and 

components up to 70% of the aggregate order 

value.  

Research Parameters  

From the literature ascribed in the succeeding 

three major case studies, three salient factors 

were identified. Opinion samples were 

collected from uncorrelated stratified random 

population of MSMEs on Likert scale-based 

survey questionnaire on the undermentioned 

factors:   

(a) Efficacy of Procedures 

(b) Funds Availability  

(c) Bureaucracy, red-tapism  

Since sample size is 51 and is considered 

sufficient for application of z-test method on a 

hypothesis-based test statistic with confidence 

level of 95% (α=5% level of significance).  

The findings and inferences are presented in 

this paper.  

Case Study - Projects 

The following three major Make-I projects are 

analysed as case study for introspection:  

(a) Case 1: Futuristic Infantry Combat 

Vehicle (FICV) 

(b) Case 2: Tactical Communication 

System (TCS) 

(c) Case 3: Battlefield Management 

System (BMS)  

  

Literature Review with Summary of 

Selected Case Studies 

Case 1:  Futuristic Infantry Combat Vehicle 

Global Security Org (2017) summarises that 

the backbone of the Indian Army’s infantry 

combat vehicles is the Russian-designed BMP 

(‘Sarath’ BMP-2) series which are being made 

by Ordnance Factory Board (OFB) since its 

induction in 1980. Approximately, 1900 ICVs 

BMP-2/2K are in service with the Indian Army 

and are facing obsolescence. The Indian Army 

is worried about its operational capability, 

particularly in terms of rapid deployment post 

the 2017 scenarios. Infantry Combat Vehicle 

(ICV) is used to transport infantry into the 

battlefield and is usually equipped with anti-

tank missiles and heavy guns. The Indian Army 

wants (Xavier Francis, 2020) the FICVs to 

replace its Russian origin BMP-2 ICV that is 

not equipped to fight at night, a huge lacuna 

that the army red-flagged. Thus, the FICV 

project is a strategic and critical programme 

which would define Indian Army’s mobility, 

deployability and lethality in the future to come 

and its ability to execute its proactive strategy.  

The FICV project was approved in 2008, but 

had seen little progress since then. By mid-

2013 the Futuristic Infantry Combat Vehicle 

Request for Proposal (RFP) had been 

withdrawn and reformulated. Armoured vehicle 

manufacturers were out in force at DefExpo 

2016, lured by the massive Future Infantry 

Combat Vehicle (FICV) program for the Indian 

Army. Under FICV some 2,610 vehicles would 

replace in-service BMP-2/2K Sarath IFVs 

beginning in 2022. Expressions of interest in 

the resurrected Rs. 65,000 Crore ‘Make in 

India’ project were lodged by six contenders in 

mid-February: TATA Motors, Larsen & 

Toubro (L&T), Mahindra Defence, TATA 
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Power SED (with Titagarh Wagons), Reliance 

Defence and the Ordnance Factory Board 

(OFB; joint venture with Russian MBT 

Manufacturer – Uralvagon Zavod) (Global 

Security Org, 2017, p.1). In fact, a present 

Board Member of L&T pronounced that they 

have moved ahead with development of a self-

funded prototype to demonstrate confidence in 

Government Order Placing Authority, on Make 

in India capability.   

FICV project would help develop a whole eco-

system of small and medium sized companies 

(MSMEs) as suppliers to the winners of the 

contract. The FICV development would 

provide a big boost to India’s pursuance of self-

reliance and indigenisation in the form of a 

robust domestic defence industrial base (Global 

Security Org, 2017, p.3). Col Arun Kumar 

(2018), a practicing subject matter expert at Q-

Tech Synergy also reiterates that the success of 

the project will boost the confidence of foreign 

investors and defence companies in partnering 

with Indian industry in keeping with the ‘Make 

in India’ vision. The FICV project will be a 

huge boost to the Indian defence industry in 

R&D, manufacture, and in developing Tier-1 

and Tier-2 suppliers from small and medium 

sector industries (SMEs) and will create an 

ecosystem of suppliers extending far beyond 

the winner of the contract (Col Arun Kumar, 

2018, p.4).  

Sandeep Unnithan (2018), in his article ‘Future 

shock: Futuristic Infantry Combat Vehicle still 

seems a distant dream’ states that the Indian 

Army's ambitious Rs 60,000 crore Future 

Infantry Combat Vehicle project that was 

launched nearly a decade ago has not even 

crossed the first stage of ordering process. He 

concludes after elaborate narration that 

sometimes, the challenges to make arms 

indigenously are bureaucratic rather than 

financial or technological.  

Frustrated by the delays and their development 

investments not accruing any production 

orders, some private Companies have 

persuaded the Govt to consider transferring the 

project from Make-1 (Govt funded 

development) to Make-2 (Industry funded 

development) hoping the bureaucratic delay 

mainly caused by financial constraints will now 

be overcome. Many participants of an expert 

group favoured this view.   

Bringing the project under ‘Make II industry 

funded category’ will entail a savings of about 

$500 million or more for the Defence Ministry 

(Nayanima Basu, 2018). This is because, earlier 

under ‘Make-I Govt funded category’, the 

Ministry was required to fund three 

development agencies to the tune of $75 

million each. In additions to cost savings, 

Nayanima states that ‘multiple deviations from 

the laid down procedure and changing terms of 

EoI were the main reasons for the decision to 

withdraw the EoI and move the programme to 

‘Make II’ category’ (Nayanima Basu, 2018, 

p.2).  Expert group member working for 

Mahindra Defence substantiated this saying, 

the selection criteria was changed after the 

issue of Expression of Interest (EOI) which 

would alter the selection result. This was 

viewed by the Defence Legal Dept. as 

inadvertent manipulation of rules that suited a 

different Company than the original, and 

therefore the EOI (tender) was retracted.   

Huma Siddiqui (2018) has also reported that 

under the original proposal for the FICV, which 

was earlier under the ‘Make-I Govt funded 

category’, the plan was to have three 

development agencies (DAs) - two from the 

private sector and one Govt Ordnance Factory 

Board. As per the procedure laid down, the 

MoD had to give out minimum of Rs 500crore 

each to the three DAs. Therefore, by putting the 

FICV project under the Make-II private Co 

funded category, the MoD will be saving the 

money. Secondly, since no government funds 

are involved, and the project has already been 

delayed for long, is expected to move faster 

(Huma Siddiqui, 2018, p.2). 

Huma Siddiqui (2019) further says, the fate of 

the $8-billion (approx Rs 60,000 crore) Future 

Infantry Combat Vehicle (FICV) project for the 

Indian Army which has been getting delayed 

will now be decided by the new government 

after the general election. Sources have 

confirmed that the project that had been moved 

to the Make II (industry funded) category of the 

DPP-2016 last year in an effort to expedite it. 
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However, it is stuck due to the lack of decision 

from both service headquarters and the 

Ministry of Defence (MoD). The MoD has 

been pushing the industry to invest 90% funds 

to develop the prototype of the FICV which is 

for modernising the Armoured Vehicles of the 

Indian Army; however, due to lack of any 

commitment from the end user there has been 

reluctance from the industry. Industry sources 

pointed out that there have been long delays as 

the MoD and the Service Headquarters have yet 

to decide on the requirement of the vehicles. 

Sources have said that there have been 

differences of opinion between the end user the 

Indian Army – and the MoD which has pushed 

the critical programme under the Make-II 

category. (Huma Siddiqui, 2019) 

The Expression of Interest (EoI) was sent to 

Mahindra Defence Systems, Tata Motors, L&T 

and Ordnance Factory Board (OFB) in 2009, 

each of whom had submitted their technical and 

commercial bids (Lt Gen P.C. Katoch, 2019). 

Considering army’s requirement for better and 

advanced replacements for upgraded BMP-2, 

FICV project was to be put on fast track. The 

army was looking at production of 3,000 

FICVs to replace the upgraded BMPs at a cost 

of $10 billion. The project got bogged down 

because Russia offered the BMP-3 but was not 

accepted since indigenous firms had invested 

heavily in the project. Finally, two developing 

agencies (DAs) are to be shortlisted who would 

be required to produce five prototypes in the 

laid down time frame for user trials. Attempt by 

OFB to partner DRDO as design partner was 

not accepted on grounds that eventually DRDO 

will be responsible for technology evaluation 

and approval. (Lt Gen P.C. Katoch, 2019). 

As per earlier reports, the project was not to be 

a winner-take-all competition since MoD 

planned to retain two production lines, the 

winner given 65-70 per cent of the order; the 

runner-up to build 30-35 per cent of the army’s 

requirement of FICVs, provided the latter 

company agreed to build the winning design at 

the same cost as the winner. With two assembly 

lines operating, India’s private defence players 

expected that the FICV contract will create an 

eco-system of suppliers extending far beyond 

the winner of the contract. (Lt Gen P.C. 

Katoch, 2019). 

Follow up of the EoI was stunted because of 

perceived inconsistencies in evaluation of EoI 

responses between the Integrated Project 

Monitoring Team (IPMT) and MoD’s 

Acquisition Wing; MoD scrapped the process 

saying it would restart it in nine months but 

took three years before the project was restarted 

in 2015. With the current impasse, vendors 

selection may take another 3-4 years after the 

prototypes are trial evaluated. Therefore, 

induction of the FICV will likely commence 

only around 2029-30, provided there are no 

more hurdles. This indeed is a sad state of 

affairs. Yet the government is unconcerned that 

MoD is manned purely by bureaucrats; sans 

military professionals – an irony peculiar to 

India. (Lt Gen P.C. Katoch, 2019).  

Mr. A.M. Naik, Group Chairman L&T, said 

during Inauguration of L&T's Armoured 

Systems Complex by Hon. Defence Minister 

Shri Rajnath Singh that ‘L&T's Defence team 

has time and again demonstrated L&T's 

engineering and execution prowess in building 

this most advanced weapon system to the 

exacting levels of quality while ensuring on 

time delivery (L&T press release, 2020). The 

Hazira Manufacturing Complex has set various 

international technologies and manufacturing 

benchmarks’. The Armoured Systems Complex 

is a state-of-the-art facility to manufacture and 

integrate advanced armoured platforms such as 

Artillery Howitzers, Future Infantry Combat 

Vehicles (FICV), Future Ready Combat 

Vehicles (FRCV) or, Future Main Battle Tanks 

(MBT). Spread over 40 acres within L&T's 

sprawling 755-acre Hazira Manufacturing 

Complex, the Armoured Systems Complex 

comprises of high-end machinery and 

automation aids, feeder shops, and a full-

fledged mobility Test Tracks for acceptance 

and qualification of armoured vehicles. (L&T 

press release, 2020). 

After inordinate delays, the Futuristic Infantry 

Combat Vehicle (FICV) may finally become a 

reality in the next 3-5 years in India according 

to Ordnance Factory Board (OFB) Chairman 

Hari Mohan. Mr Hari Mohan says the project, 
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which was conceived in 2009 was caught in the 

bureaucratic tangle and was scrapped in 2012 

only to be resurrected in 2015 to be yet again 

caught in procedural delays (Xavier Francis, 

2020). However, the OFB and Defence 

Research Development Organisation (DRDO) 

have finally joined hands to develop the FICV. 

Features which were a part of drawing board 

stage will now be included in the FICV, said 

Mohan. He further added that DRDO and OFB 

were earlier working separately, but decided to 

join hands to develop the project. Mohan 

further said that specifications and features of 

the project will keep advancing as it is an 

evolving project and the production will begin 

once the project reaches a satisfactory stage in 

tune with the feedback of the Army officials. 

Mohan said Mark I will be ready in the next 3-

5 years whereas the sequel Mark II may take up 

to a decade in its development. Most of the 

parts of the vehicle will be developed in India 

excluding some minor subsystems. An OFB 

official said the FICVs will boast of an auto-

grenade launcher with a range of 1,500 metres, 

an anti-tank guided missile capability which 

can fire missiles within a range of 4000 metres 

with automatic command and a gun control 

system linked with a thermal imager fire 

control. (Xavier Francis, 2020)   

Military sources said while China has enhanced 

strength of armoured resources by seven to 

eight times in the Tibet Autonomous Region 

bordering India in the last couple of years, 

Pakistan was bolstering its forces by quick 

modernisation of its tank (ET E-Paper, 2020). 

A 10-year-old plan to acquire 2,600 future 

infantry combat vehicles for the Indian Army at 

a cost of around Rs 60,000 crore is staring at an 

uncertain future as it is stuck due ‘divergent 

views’ among the stakeholders on its 

implementation, official sources said. Army 

said another ambitious programme to 

indigenously manufacture a feet of modern 

battle tanks, christened as future ready combat 

vehicle, is also not moving forward due to 

procedural delays (ET E-Paper, 2020). Govt 

sources said a scheduled meeting among top 

brass of the defence ministry and the Army to 

discuss ways to take forward the future infantry 

combat vehicles (FICV) project last month was 

postponed due to certain differences over the 

programme. It is learnt that there have been 

serious differences between the Army 

headquarters and the defence ministry on 

implementation of the FICV project. ‘The 

original plan is to induct the FICVs by 2025. 

The way things are moving, it is unlikely that 

we will be able to induct them before 2050,’ 

said a military official involved in the project 

(ET E-Paper, 2020). 

‘At the moment, the project is going nowhere. 

The Army does not want it under Make II 

category as it will further delay the project,’ 

said another official involved in the project. 

The delay in the decision making process has 

also been attributed to a complaint filed with 

the defence ministry by one of the short-listed 

private firms. It is learnt from an Expert group 

member belonging to the complainant company 

that the complaint is about ‘change of selection 

rules, mid-way during the selection process 

favouring some other Company’. It is also said 

that once the selection process for the 

‘Development Agency’ is underway, there 

should not be any changes to the ‘rule 

governing selection process’. Following this 

valid complaint, the FICV development project 

was retracted, for re-floating of the enquiry 

(EoI).  The Government said the Army wants 

the FICVs as soon as possible as both China 

and Pakistan were significantly enhancing their 

border infrastructure. (ET E-Paper, 2020).   

FICV now seems to have fallen into the chasms 

of India’s delay-plagued procurement process 

that is riddled with bureaucratic resistance. 

(Mihir Paul, 2020) 

Indian Army Chief General Manoj Mukund 

Naravane has said (Raunak Kunde, 2020) that 

Army is making efforts to push its’ 10 a year-

old plan to acquire 2,600 future infantry 

combat vehicles for the Indian Army at a cost 

of around Rs 60,000 crore by 2026-27 and have 

held interactions with the stakeholders on 

progressing the procurement case 

expeditiously. Chief said a fresh RFI stands 

prepared already which will be shared with the 

industry in some time from now. Army wants 

the FICVs to replace its Russian-origin BMP-2 

infantry combat vehicles. Tata Motors and 
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L&T are only two private firms that have 

developed prototypes of the FICV. According 

to sources close to IDRW, state-run Ordnance 

Factory Board (OFB) will be fielding a new 

FICV prototype (Raunak Kunde, 2020) 

An expert group members unanimously agree 

to the mooted idea of Make-II (Private 

Company funded) project concept. But, 

Government Ordnance Factory, which is a big 

influencer of Government decisions would get 

left out in Make-II (Pvt. Industry funded) 

Project. Therefore, Make-II may never get 

approved, which is a huge loss to indigenous 

self-reliance. An expert group now 

unanimously agrees that the prestigious FICV 

project is now on the back burner for want of 

Government funds.  

Case 2:  Tactical Communication System  

Lt Gen PC Katoch, ex-Director General 

Information Systems, Indian Army states that 

Indian Army’s Tactical Communication 

System (TCS) should have been fielded in year 

2000 (Lt Gen PC Katoch, 2016, p.1). The 

existing Plan Army Radio Engineering 

Network (AREN) system, earlier designed as 

the backbone of army’s communication is 

outdated. The TCS was born out of realisation 

that AREN had to be urgently replaced since an 

upgrade would not be sufficient. The 

extraordinary delay of over a decade-and-a-half 

in TCS is on account of excessive ‘red tape’ 

befitting a case study, in that the TCS had been 

approved thrice by the Defence Ministers but 

every time the whole case was worked afresh 

after closing the previous case file - an extreme 

in red tape-ism and lackadaisical approach to 

vital issues (Lt Gen PC Katoch, 2016, p.1). The 

expert group unanimously remembers the TCS 

Project, as TCS-2K project, symbolically 

indicating TCS poised to roll out in the year 

2000.  Tactical Communication is poised to be 

the back-bone for any Army field formation 

movement on the battlefield. All 

communication backward of battalion level is 

to be dealt by TCS.    

 Lt Gen Naresh Chand, ex-DG Air Defence, 

Indian Army also concurs that the TCS project 

went through many twists and turns, overseen 

by three Defence Ministers. TCS-2000 became 

TCS-2010. TCS was also India’s first ‘make’ 

big-ticket contract ($2 billion). (Lt Gen Naresh 

Chand, 2016, p.3).   

Gen Katoch further stated that The TCS is vital 

for operational preparedness and force 

multiplication endeavour (Lt Gen PC Katoch, 

2016, p.2). Decisive victory in future conflicts 

will be difficult to achieve without robust and 

survivable communications, both in the 

strategic and tactical domain. We should learn 

from the TCS in foreign militaries as to how 

they have tackled the challenges of spectrum, 

bandwidth, laws of physics, etc. British Win-T 

programme developed by BAE Systems, 

Canada’s Tactical Command, Control and 

Communications Systems (TCCCS) developed 

by CDC Systems of UK, America’s JTRS and 

Contact programme of France, all have lessons 

for us including how these countries have 

optimised participation and contribution of 

private sector, use of commercial off the shelf 

(COTS), time bound closure of procurement 

procedures keeping in mind criticality of the 

project and electronics manufacturing, and IT 

delivery self-sufficiency (Lt Gen PC Katoch, 

2016, p.2)   

The development phase of the contract is still 

not yet awarded till date, though short listing of 

Development Agencies has been completed in 

2015. Lt Gen P Mohapatra, ex-Signal Officer in 

Charge (SOinC) writes that this can only take 

place through a concerted drive to smoothen 

the present day tardy procurement procedure 

(Lt Gen P Mohapatra, 2017, p.6).   

Sandeep Unnithan reports ‘two very significant 

pitches for indigenously developed arms came 

from the highest levels of the Indian Army’. 

Addressing a DRDO conference on October 15, 

army chief Gen. Bipin Rawat said the forces 

would fight and win the next war with home 

grown solutions. Addressing the annual 

Defence Attaches' conclave four days later, 

Vice-Chief of Army Staff Gen. M.M. Naravane 

said that the army would accept indigenous 

technology even if they didn't meet the 'best' 

parameters. Improvements, he said, could be 

made later. These major endorsements signal a 
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welcome shift in the thought process (Sandeep 

Unnithan, 2019).  

Indian industry officials say the army has been 

the slowest of the three services to embrace 

indigenous technology (Sandeep Unnithan, 

2019). This could also be explained by the fact 

that it is the least technology-intensive of the 

three services. Three critical systems-the 

Tactical Communications System (TCS), 

Battlefield Management Systems (BMS) and 

the Future Infantry Combat Vehicle (FICV) 

have been on for over a decade without a 

prototype in sight. Sandeep Unnithan (2019) 

goes on to surmise that the Army's record of 

embracing local technology leaves much to be 

desired.  

Former Vice Chief of the Army stated, 60% of 

its weapon systems are vintage. The Army's 

two major modernization programs - Tactical 

Communication System (TCS) and Battlefield 

Management System (BMS), intended to be 

through 'MAKE' route, has been shelved after 

more than a decade of work with two 

consortiums of Indian majors. This is bound to 

have a huge adverse impact on its 

modernization efforts. One can't blame the 

Army, though. Repeated delays in routine 

procurements and lack of accountability on 

development programs have cost the army 

dearly (Air Marshal Matheswaran, 2019). 

Now that Project is yet to be awarded till July 

2020, the expert group names it as TCS-2020, 

hoping it may get awarded soon. However, the 

impact on National economy during ongoing 

COVID-19 PANDEMIC may not allow 

Government to invest in this capital-intensive 

project (Matheswaran, 2019). 

Case 3:  Battlefield Management System 

Battlefield Management System (BMS) is a 

highly versatile, flexible, multilevel and fully 

interoperable tactical command and control 

information system. The system provides 

integrated situation awareness, a common 

communication infrastructure, collaborative 

planning tools and knowledge-based command 

and control capabilities to ground forces from 

the level of a Commander down to an 

individual soldier. The need for a BMS in the 

Indian Army has been echoing for years and 

was felt clearly during the Kargil operation. 

Indian army has the ambition of implementing 

a reliable Battlefield Management System at a 

cost of INR 50000 Crore/US $ 8 billion. BMS 

when implemented effectively provides an 

integrated ‘Common Operating Picture’ which 

can be used by the all-armed forces to plan 

evasive plans collaboratively. This helps in 

exercising highly effective control over 

operations in a dynamic and ever-changing 

battlefield. (Karthick Kakoor, 2016, p.2-3).  

Vivek Raghuvanshi  (2016) reports that once 

fully developed and proved, battlefield 

management systems will be critical elements 

of the Army's network‐centric warfare program 

and will link infantry level troops on the 

battlefield to the command headquarters. It will 

also network ground troops with the various 

Army command headquarters and integrate all 

elements in a battle group, providing real time 

tactical scenarios. The BMS will be able to 

receive and transmit data, voice and images 

from multiple sources, including radar, 

cameras, laser range‐finders and ground 

sensors, allowing the soldier on the battlefield 

access to real time information simultaneously 

with the command headquarters (Vivek 

Raghuvanshi, 2016, p.2).  

The battlefield efficacy of a digitally networked 

force (BMS) was first demonstrated in the 1991 

Gulf War, when Saddam Hussein's vaunted 

Iraqi army was overwhelmed in 96 hours by a 

United States military that had married sensor 

technology with real-time networking, across 

combat and support units. Stunned by that 

demonstration of force application, all major 

militaries began developing networked 

battlefield systems. (Ajay Shukla, 2018) 

A Chinese version of BMS, the Qu Dian, began 

deployment a decade ago. Pakistan is 

developing its own BMS, named Rehbar. But 

the Indian Army, placing traditional weapons 

above high-technology, says that equipping the 

army's 800-plus combat units with BMS would 

cost an unaffordable Rs 500 billion to Rs 600 

billion, going by prototype development costs. 

Industry sources counter that prototype 

development costs far more than industrial 
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production, where scale would dramatically 

drive down prices. (Ajay Shukla, 2018)  

On 27 July 2018, the army officially shut down 

the BMS project that was aimed at 

transforming it into a 21st century force, which 

leverages digital communications and 

information technology to swiftly detect, 

identify and destroy its foes. Senior generals, 

including the army's vice-chief, want to scrap 

the revolutionary Battlefield Management 

System to save Rs 30 billion it will cost to 

develop. Instead, they want legacy weapons 

like rifles and light machine guns. The official 

foreclosure of the BMS project was declared, 

ironically, by the Defence Production Board - a 

defence ministry body charged with promoting 

the development of futuristic defence platforms 

stated (Ajay Shukla, 2018) 

‘Every military worth its salt will be networked 

in a decade or two. We will have no choice but 

to be networked too. Foreclosing BMS today 

will only mean that, instead of Indian 

companies, it will be the Israelis or the 

Americans who network us,’ says an officer 

who is part of BMS (Ajay Shukla, 2018) 

Huma Siddiqui (2020) says it is time that the 

Indian Army enhances its Net-Centric 

Operational (NCO) capabilities, which shall 

inter-connect the frontline combat soldiers 

using modern Digital network. India shares 

more than 3,400 Km long border with China 

and at many locations there is a lack of clarity 

on the demarcation. This has been one of the 

reasons for the recent skirmishes and face-offs 

along the Line of Actual Control (LAC) on the 

Eastern Ladakh side. There has been massive 

troops build-up on both sides of the LAC in 

areas like Galwan valley in Ladakh and Naku 

La sector. For decades there has been no 

exchange of fire in hostilities between the 

troops of the Indian Army and the People’s 

Liberation Army (PLA) due to the restraint 

exercised by both. This time, however, the 

fistfights, and the shoves, failed to reflect the 

hi-tech Army both the sides have.  Therefore, It 

is time that the Indian Army enhances its Net-

Centric Operational (NCO) capabilities which 

shall inter-connect the frontline combat soldiers 

using modern Digital network. The much 

required indigenous Battlefield Management 

System (BMS) was shelved by the Ministry of 

Defence (MoD) in 2018, despite approved 

requirements existing for the system. BMS 

which was to integrate frontline troops of 

infantry battalions and armoured corps to 

efficiently and effectively handle various 

echelons of combat information so as to deploy 

armament effectively is presently not digitally 

robust. In a BMS system, each soldier has a 

digital identity and interconnected tactical 

communication network. (Huma Siddiqui, 

2020).  

Sandeep Unnithan (2019) highlights that all the 

three critical systems - the Tactical 

Communications System (TCS), Battlefield 

Management Systems (BMS) and the Future 

Infantry Combat Vehicle (FICV), which have 

been on for over a decade without a prototype 

in sight, are constrained by a budgetary wall. 

The army accounts for over half the total 

defence budget but spends 80 per cent of its 

share on salaries and running costs. Defence 

budgets are unlikely to rise for it to be able to 

fill all its equipment voids. Last year, it shut 

down a BMS project that would seamlessly link 

all its fighting formations, citing high project 

costs. (Sandeep Unnithan, 2019)   

An expert group feels it is a big opportunity 

loss, not harnessing the indigenous competence 

to develop the system progressively. The group 

feels that the country will get compelled to 

import a system much costlier, in future, when 

adversaries’ challenges on the battlefield 

become an upward mismatch.   

Pradip R Sagar (2019) writes ever since the 

Modi government came to power, it has been 

talking of self-reliance in the defence sector. 

Over Rs 4 lakh crore worth of military 

purchases have been cleared in the past four 

years and the government asserts that two-

thirds of the total approvals are under the Make 

in India category. The reality, however, is 

different. In the same period, only 128 

contracts worth about Rs 1,19,000 crore have 

been signed with Indian vendors for capital 

procurement of defence equipment. This is just 

more than one-fourth of the total, not two-

thirds. 
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Moreover, all the major contracts the Modi 

government has signed in the past four and a 

half years have been off the shelf, with no 

transfer of technology. This includes the 36 

Rafale fighter jets from France, the S400 air 

defence missile systems from Russia and the 

attack and strategic lift helicopters (Apache and 

Chinook) from the US. All the products will 

come readymade from the foreign players, and 

nothing would be made in India. (Pradip R 

Sagar, 2019) 

Pradip R Sagar (2019) writes that the 

government’s thrust is evident from the two 

defence industrial corridors: Tamil Nadu and 

Uttar Pradesh and the launch of the Innovations 

for Defence Excellence. A defence planning 

committee has been constituted under National 

Security Adviser Ajit Doval, with the three 

service chiefs, and the foreign, defence and 

expenditure secretaries. The committee is 

expected to prioritise modernisation of the 

armed forces.  

Jayant Damodar Patil, the Larsen and Toubro 

defence head, is supportive of Make in India in 

defence. He said that, since 2014, of the total 

programmes cleared for acquisition, the private 

sector has been allowed to compete for about 

35% of them by value. This figure was below 

5% in the preceding five years. ‘By 2025, the 

share of manufacturing in India’s GDP is 

targeted to grow from 17% to 25%,’ he said. 

‘To reach 25% in a decade, the manufacturing 

sector needs to grow at a compound annual 

growth rate >14%. Make in India can play a 

major role in achieving this’ (Pradip R Sagar, 

2019, p.5) 

Patil, however, has a grudge. Private players, 

he said, felt that there was still a continued bias 

towards PSUs. ‘It is worrying that the private 

sector continues to be denied opportunities to 

bid. It prevents them from gaining maturity. 

This was the genesis of the strategic partnership 

model, but even this is on the verge of being 

changed to allow the public sector to 

participate.’ (Pradip R Sagar, 2019, p.5) 

Ashish Rajvanshi, head of Adani Defence, is 

more optimistic. ‘With the exception of a few 

programmes of an extremely strategic nature, 

most programmes have been under Make in 

India,’ he said.  

‘This has been the case for large multi-billion-

dollar programmes as well as smaller 

programmes. Most conversations with the 

global OEMs have also been made through 

Make in India, where they have been asked to 

make the equipment in India with either one of 

the PSUs or a private sector manufacturer. This 

change in mindset from imports to talking 

about defence manufacturing has been the 

biggest benefits of Make in India. In spite of 

several roadblocks, the Indian private sector 

has achieved a significant level of maturity in 

locating, acquiring, absorbing and then 

executing on the transfer of technology from 

foreign sources. For this to flourish, the defence 

ministry has to let them prosper, which can 

only be possible through commercial orders.’ 

(Pradip R Sagar, 2019, p.6). 

‘The Make in India initiative has simplified the 

policies for private players,’ Laxman Behera 

(2019) said. ‘They have streamlined the DPP 

provisions from licencing to the basics. On the 

policy front, the Modi government will get 

10/10 for bringing these reforms. Where it has 

not succeeded so much is in the 

implementation.’ (Pradip R Sagar, 2019, p.6). 

Rahul Chaudhry, chairman, Defence Innovators 

and Industry Association, a conglomerate of 

small and medium defence companies, said, 

‘Without the defence industrial base being 

nurtured through real orders, Make in India in 

defence remains a mockery.’ Chaudhry, who 

headed Tata Power Strategic Engineering 

Division till a few months ago, added that the 

industrial base could only be built by engaging 

the Indian industry. ‘This will be more 

expensive in the short run compared with 

imports, as factories have to be built and 

CAPEX spent,’ he said, ‘but it will create jobs 

and boost our economy.’ (Pradip R Sagar, 

2019, p.6). 

A defence ministry official looking after 

acquisition said (2019): ‘Make in India in 

defence has never been an easy task as it 

requires niche and state-of-the-art technology. 

Moreover, global leaders of defence 
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manufacturing will never allow any country to 

promote indigenous industry. Wait for some 

years. The situation will completely change.’ 

(Pradip R Sagar, 2019, p.6). 

 

Hypotheses  

While over 200 publications have been studied, 

only a varied few from people of eminence on 

the subject is quoted, to elucidate, the chosen 

factors of influence, which is then subjected to 

random stratified survey in the target 

population of research. The survey inputs are 

then processed as per chosen research 

methodology.  

Basis for Hypotheses 1 to 3: Theme - Efficacy 

of Procedures 

Lt Gen P.C. Katoch (2019) writes the FICV 

Expression of Interest (EoI) was sent to 

Mahindra Defence Systems, Tata Motors, L&T 

and Ordnance Factory Board (OFB) in 2009, 

each of whom had submitted their technical and 

commercial bids. Considering army’s 

requirement for better and advanced 

replacements for upgraded BMP-2, FICV 

project was to be put on fast track. The army 

was looking at production of 3,000 FICVs to 

replace the upgraded BMPs at a cost of $10 

billion. The project got bogged down because 

Russia offered the BMP-3 but was not accepted 

since indigenous firms had already invested 

heavily in the project. Finally, two developing 

agencies (DAs) are to be shortlisted who would 

be required to produce five prototypes in the 

laid down time frame for user trials. Attempt by 

OFB to partner DRDO as design partner was 

not accepted on grounds that eventually DRDO 

will be responsible for technology evaluation 

and approval. (Lt Gen P.C. Katoch, 2019). The 

lack of procedural clarity and tussle between 

influential stake holders has not yet resulted in 

award of the FICV development project.  

Follow up of the EoI was stunted because of 

perceived inconsistencies in evaluation of EoI 

responses between the Integrated Project 

Monitoring Team (IPMT) and MoD’s 

Acquisition Wing; MoD scrapped the process 

saying it would restart it in nine months but 

took three years before the project was restarted 

in 2015. With the current impasse, vendors 

selection may take another 3-4 years after the 

prototypes are trial evaluated. Therefore, 

induction of the FICV will likely commence 

only around 2029-30, provided there are no 

more hurdles. This indeed is a sad state of 

affairs. Yet the government is unconcerned that 

MoD is manned purely by bureaucrats; sans 

military professionals – an irony peculiar to 

India. (Lt Gen P.C. Katoch, 2019).  

Xavier Francis says after inordinate delays, the 

Futuristic Infantry Combat Vehicle (FICV) 

may finally become a reality in the next 3-5 

years in India according to Ordnance Factory 

Board (OFB) Chairman Hari Mohan. Mr Hari 

Mohan says the project, which was conceived 

in 2009 was caught in the bureaucratic tangle 

and was scrapped in 2012 only to be 

resurrected in 2015 to be yet again caught in 

procedural delays. 

Military sources said while China has enhanced 

strength of armoured resources by seven to 

eight times in the Tibet Autonomous Region 

bordering India in the last couple of years, 

Pakistan was bolstering its forces by quick 

modernisation of its tank. A 10-year-old plan to 

acquire 2,600 future infantry combat vehicles 

for the Indian Army at a cost of around Rs 

60,000 crore is staring at an uncertain future as 

it is stuck due ‘divergent views’ among the 

stakeholders on its implementation, official 

sources said. Army said [16] another ambitious 

programme to indigenously manufacture a fleet 

of modern battle tanks, christened as future 

ready combat vehicle, is also not moving 

forward due to procedural delays. Govt sources 

said a scheduled meeting among top brass of 

the defence ministry and the Army to discuss 

ways to take forward the future infantry combat 

vehicles (FICV) project last month was 

postponed due to certain differences over the 

programme. It is learnt that there have been 

serious differences between the Army 

headquarters and the defence ministry on 

implementation of the FICV project. ‘The 

original plan is to induct the FICVs by 2025. 

The way things are moving, it is unlikely that 

we will be able to induct them before 2050,’ 
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said a military official involved in the project. 

(ET E-Paper, 2020) 

‘At the moment, the FICV project is going 

nowhere. The Army does not want it under the 

industry funded, Make II category as it will 

further delay the project,’ said another official 

involved in the project. The delay in the 

decision-making process has also been 

attributed to a complaint filed with the defence 

ministry by one of the short-listed private 

firms. It is learnt from an Expert group member 

belonging to the complainant company that the 

complaint is about ‘change of selection rules, 

mid-way during the selection process favouring 

some other Company’. It is also said that once 

the selection process for the ‘Development 

Agency’ is underway, there should not be any 

changes to the ‘rule governing selection 

process’. Following this valid complaint, the 

FICV development project was retracted, for 

re-floating of the enquiry (EoI). The 

Government said the Army wants the FICVs as 

soon as possible as both China and Pakistan 

were significantly enhancing their border 

infrastructure. (ET E-Paper, 2020).   

FICV now seems to have fallen into the chasms 

of India’s delay-plagued procurement process 

that is riddled with bureaucratic resistance 

(Mihir Paul, 2020)  

The development phase of the TCS contract is 

still not yet awarded till date, though short 

listing of Development Agencies has been 

completed in 2015. Lt Gen P Mohapatra, ex-

Signal Officer in Charge (SOinC) writes that 

this can only take place through a concerted 

drive to smoothen the present day tardy 

procurement procedure (Lt Gen P Mohapatra, 

2017, p.6).   

‘The Make in India initiative has simplified the 

policies for private players,’ Laxman Behera 

(2019) said. ‘They have streamlined the DPP 

provisions from licencing to the basics. On the 

policy front, the Modi government will get 

10/10 for bringing these reforms. Where it has 

not succeeded so much is in the 

implementation.’ (Pradip R Sagar, 2019, p.6). 

Hypotheses 1 to 3: Theme - Efficacy of 

Procedures 

H1a:  Maturity of ‘MAKE’ procedure of 

procurement impacts the success of 

developmental make project 

H2a:  The ‘MAKE’ procedure of defence 

procurement has evolved too late 

H3a:  Delay in developmental ‘Make’ projects 

is often due to decision makers rather than the 

industry 

Basis for Hypotheses 4 to 6: Theme - Funds 

Availability  

 Sandeep Unnithan (2018), in his article 

‘Future shock: Futuristic Infantry Combat 

Vehicle still seems a distant dream’ states that 

the Indian Army's ambitious Rs 60,000 crore 

Future Infantry Combat Vehicle project that 

was launched nearly a decade ago has not even 

crossed the first stage of ordering process. He 

says frustrated by the delays and their 

development investments not accruing any 

production orders, some private Companies 

have persuaded the Govt to consider 

transferring the project from Make-1 (Govt 

funded development) to Make-2 (Industry 

funded development) hoping the bureaucratic 

delay mainly caused by financial constraints 

will now be overcome. 

Huma Siddiqui (2018) has also reported that 

under the original proposal for the FICV, which 

was earlier under the ‘Make-I Govt funded 

category’, the plan was to have three 

development agencies (DAs) - two from the 

private sector and one Govt Ordnance Factory 

Board. As per the procedure laid down, the 

MoD had to give out minimum of Rs 500 crore 

each to the three DAs. Therefore, by putting the 

FICV project under the Make-II private Co 

funded category, the MoD will be saving the 

money. Secondly, since no government funds 

are involved, and the project has already been 

delayed for long, is expected to move faster 

(Huma Siddiqui, 2018, p.2). 

Huma Siddiqui (2018) has also reported that 

under the original proposal for the FICV, which 

was earlier under the ‘Make-I Govt funded 

category’, the plan was to have three 

development agencies (DAs) - two from the 

private sector and one Govt Ordnance Factory 
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Board. As per the procedure laid down, the 

MoD had to give out minimum of Rs 500crore 

each to the three DAs. Therefore, by putting the 

FICV project under the Make-II private Co 

funded category, the MoD will be saving the 

money. Secondly, since no government funds 

are involved, and the project has already been 

delayed for long, is expected to move faster 

(Huma Siddiqui, 2018, p.2). 

Sandeep Unnithan (2019) highlights that all the 

three critical systems - the Tactical 

Communications System (TCS), Battlefield 

Management Systems (BMS) and the Future 

Infantry Combat Vehicle (FICV), which have 

been on for over a decade without a prototype 

in sight, are constrained by a budgetary wall. 

The army accounts for over half the total 

defence budget but spends 80 per cent of its 

share on salaries and running costs. Defence 

budgets are unlikely to rise for it to be able to 

fill all its equipment voids. Last year, it shut 

down a BMS project that would seamlessly link 

all its fighting formations, citing high project 

costs. (Sandeep Unnithan, 2019)   

An expert group feels it is a big opportunity 

loss, not harnessing the indigenous competence 

to develop the system progressively. The group 

feels that the country will get compelled to 

import a system much costlier, in future, when 

adversaries’ challenges on the battlefield 

become an upward mismatch. 

Hypotheses 4 to 6: Theme - Funds Availability 

H4a: Lack of funds is a major impediment for 

timely development of 'Make' projects. 

H5a: Shortage of Government financing is a 

handicap for the progress of 'Make' projects 

H6a: Industry part-funding of 'Make' projects is 

less forthcoming due to lack of Govt 

commitment for the Project  

Basis for Hypotheses 7 to 9: Theme - 

Bureaucracy, red-tapism 

Sandeep Unnithan (2018), in his article ‘Future 

shock: Futuristic Infantry Combat Vehicle still 

seems a distant dream’ states that the Indian 

Army's ambitious Rs 60,000 crore Future 

Infantry Combat Vehicle project that was 

launched nearly a decade ago has not even 

crossed the first stage of ordering process. He 

concludes after elaborate narration that 

sometimes, the challenges to make arms 

indigenously are bureaucratic rather than 

financial or technological. Frustrated by the 

delays and their development investments not 

accruing any production orders, some private 

Companies have persuaded the Govt to 

consider transferring the project from Make-1 

(Govt funded development) to Make-2 

(Industry funded development) hoping the 

bureaucratic delay mainly caused by financial 

constraints will now be overcome. 

Nayanima Basu (2018) has stated that bringing 

the project under ‘Make II industry funded 

category’ will entail a savings of about $500 

million or more for the Defence Ministry. This 

is because, earlier under ‘Make-I Govt funded 

category’, the Ministry was required to fund 

three development agencies to the tune of $75 

million each. In additions to cost savings, 

Nayanima states that ‘multiple deviations from 

the laid down procedure and changing terms of 

EoI were the main reasons for the decision to 

withdraw the EoI and move the programme to 

‘Make II’ category’ (Nayanima Basu, 2018, 

p.2).   

Bringing the project under ‘Make II industry 

funded category’ will entail a savings of about 

$500 million or more for the Defence Ministry. 

This is because, earlier under ‘Make-I Govt 

funded category’, the Ministry was required to 

fund three development agencies to the tune of 

$75 million each (Nayanima Basu, 2018). In 

additions to cost savings, Nayanima states that 

‘multiple deviations from the laid down 

procedure and changing terms of EoI were the 

main reasons for the decision to withdraw the 

EoI and move the programme to ‘Make II’ 

category’ (Nayanima Basu, 2018, p.2).  Expert 

group member working for Mahindra Defence 

substantiated this saying, the selection criteria 

was changed after the issue of Expression of 

Interest (EOI) which would alter the selection 

result. This was viewed by the Defence Legal 

Dept. as inadvertent manipulation of rules that 

suited a different Company than the original, 

and therefore the EOI (tender) was retracted.   
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Huma Siddiqui (2019) further says, the fate of 

the $8-billion (approx Rs 60,000 crore) Future 

Infantry Combat Vehicle (FICV) project for the 

Indian Army which has been getting delayed 

will now be decided by the new government 

after the general election. Sources have 

confirmed that the project that had been moved 

to the Make II (industry funded) category of the 

DPP-2016 last year in an effort to expedite it. 

However, it is stuck due to the lack of decision 

from both service headquarters and the 

Ministry of Defence (MoD). The MoD has 

been pushing the industry to invest 90% funds 

to develop the prototype of the FICV which is 

for modernising the Armoured Vehicles of the 

Indian Army; however, due to lack of any 

commitment from the end user there has been 

reluctance from the industry. Industry sources 

pointed out that there have been long delays as 

the MoD and the Service Headquarters have yet 

to decide on the requirement of the vehicles. 

Sources have said that there have been 

differences of opinion between the end user the 

Indian Army – and the MoD which has pushed 

the critical programme under the Make-II 

category. (Huma Siddiqui, 2019) 

Follow up of the EoI was stunted because of 

perceived inconsistencies in evaluation of EoI 

responses between the Integrated Project 

Monitoring Team (IPMT) and MoD’s 

Acquisition Wing; MoD scrapped the process 

saying it would restart it in nine months but 

took three years before the project was restarted 

in 2015. With the current impasse, vendors 

selection may take another 3-4 years after the 

prototypes are trial evaluated. Therefore, 

induction of the FICV will likely commence 

only around 2029-30, provided there are no 

more hurdles. This indeed is a sad state of 

affairs. Yet the government is unconcerned that 

MoD is manned purely by bureaucrats; sans 

military professionals – an irony peculiar to 

India. (Lt Gen P.C. Katoch, 2019).  

Lt Gen PC Katoch, ex-Director General 

Information Systems, Indian Army (2016) 

states that Indian Army’s Tactical 

Communication System (TCS) should have 

been fielded in year 2000. The existing Plan 

Army Radio Engineering Network (AREN) 

system, earlier designed as the backbone of 

army’s communication is outdated. The TCS 

was born out of realisation that AREN had to 

be urgently replaced since an upgrade would 

not be sufficient. The extraordinary delay of 

over a decade-and-a-half in TCS is on account 

of excessive ‘red tape’ befitting a case study, in 

that the TCS had been approved thrice by the 

Defence Ministers but every time the whole 

case was worked afresh after closing the 

previous case file - an extreme in red tape-ism 

and lackadaisical approach to vital issues (Lt 

Gen PC Katoch, 2016, p.1). The expert group 

unanimously remembers the TCS Project, as 

TCS-2K project, symbolically indicating TCS 

poised to roll out in the year 2000.  Tactical 

Communication is poised to be the back-bone 

for any Army field formation movement on the 

battlefield. All communication backward of 

battalion level is to be dealt by TCS.    

Ashish Rajvanshi, head of Adani Defence, is 

more optimistic. ‘With the exception of a few 

programmes of an extremely strategic nature, 

most programmes have been under Make in 

India,’ he said. ‘This has been the case for large 

multi-billion-dollar programmes as well as 

smaller programmes. Most conversations with 

the global OEMs have also been made through 

Make in India, where they have been asked to 

make the equipment in India with either one of 

the PSUs or a private sector manufacturer. This 

change in mindset from imports to talking 

about defence manufacturing has been the 

biggest benefits of Make in India. In spite of 

several roadblocks, the Indian private sector 

has achieved a significant level of maturity in 

locating, acquiring, absorbing and then 

executing on the transfer of technology from 

foreign sources. For this to flourish, the defence 

ministry has to let them prosper, which can 

only be possible through commercial orders.’ 

(Pradip R Sagar, 2019, p.6). 

Hypotheses 7 to 9: Theme - Bureaucracy, red-

tapism 

H7a:  Bureaucracy is a major impediment for 

the technology intensive developmental 'Make' 

projects  
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H8a:  Red-tapism prevails in bureaucracy while 

managing the technologically complex and 

developmental 'Make' projects 

H9a: Bureaucracy and re-tapism are common 

when decision makers do not possess domain 

knowledge 

Hypotheses Test Procedure  

Research methodology adopted is based on 

‘method of survey questionnaire’. Survey data 

is collected from relevant stake holders through 

G-docs, e-mail, and personal meetings. 

Sources of Data:   MSMEs, engaged in Defence 

Electronics, relevant Government departments, 

Services personnel, DRDO officials, academia, 

industry stalwarts, MSMEs etc. In order to 

ensure the best representation of the population 

in the sample, care is taken to include samples 

from widest distribution patterns such as   

(a) Geographical strata for a well 

distributed representation.  

(b) Representation of Micro, Small and 

Medium enterprises as per turn over, closer to 

their proportions. 

(c) Vertical specialization coverage as per 

type of work within defence electronics such as 

Design, B2P, Prototyping and Testing 

specialised Companies. 

(d) Urban. Semi-urban and SEZ mix etc.  

Secondary data from literature and publications 

formed the benchmark only to formulate the 

hypotheses of relevance. 

Data have been collected in Likert scale. Refer 

Table 1 for sample format of Likert scale.  

Table 1 Sample Format of Survey Questions 

Survey Question: Maturity of ‘MAKE’ procedure of procurement is inadequate to meet the realities of 

developmental make project  

Sl. Survey Input 
Strongly 

Disagree 
Disagree Neutral Agree 

Strongly 

Agree 

  Name of Respondent 1 2 3 4 5 

1 Respondent 1          

2 Respondent n (n=51)          

 

Statistical Method:  

Z-Test with Level of Significance (α) = 5% has 

been chosen.  This corresponds to 95% level of 

confidence (C).  
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Table 2: Computation formula for Z-Test 

 

If z ≤1.645 (as per Table 2: Table of area under 

normal curve for the given confidence level of 

95%, α = 5%, level of significance); accept null 

hypothesis. For, z >1.645; reject null and 

accept alternate hypothesis. 

Calculation 

Xbar                        computed  

∑ (Xi-Xbar)2       computed  

Ϭs                  computed  

During statistical treatment, permissible 

assumptions have been made that Ϭp=Ϭs. 

μH0 = 3          Population mean, by Likert 

design 

 

 

Figure 1 Principle of Z-test 

Refer Figure 1 

Based on a large amount of survey samples 

(51: i.e. >30 for Z-test) from related stake 

holders, a test statistic for testing the alternate 

hypothesis has been developed and tested.  

Hypotheses and Computation Summary: 

 Refer Table 3 

Table 3 Hypotheses and Computation Summary: Null and Alternate Hypotheses and Result of Z-Test 

H Null Hypothesis, H0 Alternate Hypothesis, Ha Z computed Z threshold 

Decision 

Criteria 

Decision 

H1 Maturity of ‘MAKE’ 

procedure of procurement 

has no relationship with the 

success of developmental 

make project 

Maturity of ‘MAKE’ 

procedure of procurement 

impacts the success of 

developmental make 

project 

5.513 1.645 
Reject null if 

Z>1.645 

H0 

rejected, 

Ha 

accepted 
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H Null Hypothesis, H0 Alternate Hypothesis, Ha Z computed Z threshold 

Decision 

Criteria 

Decision 

H2 The ‘MAKE’ procedure of 

defence procurement has not 

evolved too late 

The ‘MAKE’ procedure of 

defence procurement has 

evolved too late 
4.397 1.645 

Reject null if 

Z>1.645 

H0 

rejected, 

Ha 

accepted 

H3 Reason of delay in 

developmental ‘Make’ 

projects is not established 

Delay in developmental 

‘Make’ projects is often 

due to decision makers 

rather than the industry 

3.303 1.645 
Reject null if 

Z>1.645 

H0 

rejected, 

Ha 

accepted 

H4 Development of 'Make' 

projects and availability of 

funds have no relationship 

Lack of funds is a major 

impediment for timely 

development of 'Make' 

projects  

2.943 1.645 
Reject null if 

Z>1.645 

H0 

rejected, 

Ha 

accepted 

H5 Availability of Government 

financing has never been a 

handicap for 'Make' projects 

Shortage of Government 

financing is a handicap for 

the progress of 'Make' 

projects  

2.902 1.645 
Reject null if 

Z>1.645 

H0 

rejected, 

Ha 

accepted 

H6 Industry part-funding for the 

'Make' projects and 

Government's commitment 

for the Project have no 

relationship  

Industry part-funding of 

'Make' projects is less 

forthcoming due to lack of 

Govt commitment for the 

Project 

2.553 1.645 
Reject null if 

Z>1.645 

H0 

rejected, 

Ha 

accepted 

H7 Bureaucracy' and 

'management of the 

technology intensive 

developmental 'Make' 

projects' do not have any 

correlation 

Bureaucracy is a major 

impediment for the 

technology intensive 

developmental 'Make' 

projects 

3.125 1.645 
Reject null if 

Z>1.645 

H0 

rejected, 

Ha 

accepted 

H8 There is no red-tapism or, 

delays in decision making 

while managing the 

technologically complex and 

developmental 'Make' 

projects 

Red-tapism prevails in 

bureaucracy while 

managing the 

technologically complex 

and developmental 'Make' 

projects 

2.671 1.645 
Reject null if 

Z>1.645 

H0 

rejected, 

Ha 

accepted 

H9 Bureaucracy and re-tapism 

are uncommon even if the 

decision makers do not 

possess domain knowledge 

Bureaucracy and re-tapism 

are common when decision 

makers do not possess 

domain knowledge 

2.954 1.645 
Reject null if 

Z>1.645 

H0 

rejected, 

Ha 

accepted 

 

Analysis:  

H1:  The null hypothesis that 'Maturity of 

‘MAKE’ procedure of procurement has no 

relationship with the success of developmental 

make project' has been contested by the 

alternate hypothesis that 'Maturity of ‘MAKE’ 

procedure of procurement impacts the success 

of developmental make project'.  

Based on a large amount of survey samples 

(51: i.e. >30 for Z-test) from related stake 

holders, a test statistic for testing the alternate 

hypothesis has been developed and tested.  

The obtained value of Z=5.513 is significantly 

large than the decision criteria Z>1.645, 

meaning that the null hypothesis is rejected in 

favour of alternate hypothesis with resounding 

level of reliability and confidence. 

Inference for all other hypotheses have been 

made and presented in Figure 2.  
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Figure 2   Result and Summary of Statistical 

Test(s) 

Hypotheses H1 to H3: Theme - Efficacy of 

Procedures: The alternate hypotheses have been 

found true with a very high degree of 

confidence for all these three hypotheses. H1 

indicates overwhelming responses supporting 

the view that ‘Maturity of MAKE procedure’ 

certainly impacts the success of developmental 

make projects. H2 substantiates that MAKE 

procedure of defence procurement has evolved 

too late. Both H1 and H2 complement each 

other and is logical. H3 proves that there are 

delays in the developmental ‘Make’ projects, 

and it is often due to the decision makers rather 

than the industry. The sample standard 

deviation is lowest in these hypotheses, 

highlights least variation of opinion.     

Hypotheses H4 to H6: Theme - Fund 

Availability: These alternate hypotheses have 

also been accepted with a high degree of 

confidence, though lesser than the hypotheses 

group 1-3. All three hypotheses in this group 

are on a similar band of acceptance level. H4 

proves that lack of funds is a major impediment 

for timely development of 'Make' projects. 

Whereas H5 shows there is a shortage of 

Government financing and it is a handicap for 

the progress of 'Make' projects. H6 establishes 

lack of Govt commitment and that the industry 

part-funding of 'Make' projects is less 

forthcoming due to lack of Govt commitment 

for the Projects. Sample standard deviation is 

relatively highest in these hypotheses, means 

wider variation of opinion.  

Hypotheses H7 to H9: Theme - Bureaucracy, 

Red-tapism: These alternate hypotheses are 

also accepted with good level of confidence. 

H7 proves bureaucracy as a major impediment 

for the technology intensive developmental 

'Make' projects with relatively highest level of 

confidence. H8 is accepts that red-tapism 

prevails in bureaucracy, particularly while 

managing the technologically complex and 

developmental 'Make' projects. H9 

complements the outcome of H8 in that 

bureaucracy and re-tapism are common when 

decision makers do not possess domain 

knowledge. We observe a relatively moderate 

value of standard deviation (Ϭ), indicating fair 

variation of opinion spectrum.    

Summary of Research Framework:  Refer 

Figure 3 

 

Figure 3:  Summary of Research Framework 

The research publications provided a good 

overview of Govt initiatives and growth 

impetus in various forms in a right direction as 

well as the impediments (see Box 1). We also 

noted the rapidly growing MSMEs, start-up 

initiatives and emergence of private industries 
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participating in MII initiatives in defence 

electronics (box 2). Hypotheses were framed 

out of the impeding factors (box 3) so that they 

could be put to test using survey of opinion 

from a stratified random population of stake 

holders. Using statistical techniques, the survey 

data could be quantified and analysed for 

acceptance / rejection of hypotheses with 

certain degree of confidence. The opinion 

variance was also analysed. The results of all 

nine hypotheses testing correlate and 

complement each other reasonably well.  

We believe that these inferences, can further be 

correlated in subsequent work with established 

theoretical framework (box 4) such as 

‘Technology Acceptance Model (TAM)’ or, 

‘Unified Theory of Acceptance and Use of 

Technology (UTAUT)’. TAM and UTAUT are 

well known theoretical framework and models, 

which deal with impact measurement of 

external factors on usefulness, ease of use, user 

intention, and usage behaviour.  

Theoretical Premises 

Technology Acceptance Model (TAM) is one 

of the most frequently employed models for 

research into new technology acceptance. The 

TAM suggests that when users are presented 

with a new technology, a number of factors 

determine their decision about how and when 

they will use it.  

The TAM model deals with two specific 

beliefs: Perceived Usefulness (PU) and 

Perceived Ease of Use (PEU). Perceived 

Usefulness is the potential user’s subjective 

likelihood that the use of a certain system (i.e. 

the digital India initiatives to access and use 

available resources in this case) will improve 

his/her/its action (i.e. MSME action here) and 

Perceived Ease of Use refers to the degree to 

which the potential user (i.e. MSME) expects 

the target system to be effortless.  

 

 

 

 

 

 

Figure 4: Technology Acceptance Model (TAM) by Venkatesh and Davis, 1996

Refer to Figure 4: Technology Acceptance 

Model (TAM) by Venkatesh and Davis, 1996 

External Variables:  In this case of MSMEs in 

defence electronics, some of these variables are 

as follows. These variables have been 

categorised with respect to their relevance:  

(i)   Relevant to ‘Perceived Ease of Use’ 

(a)       Computer anxiety, computer 

playfulness, comfort with the application 

programs  

(b)       Fear of exposing own information, 

fear of hacking 

(c)       Reluctance and inertia of transition 

from traditional mindset to digital India 

schemes. 

(d)       Learning, accepting and adopting 

various digital India initiatives  

(e)       Schemes of registrations and 

empanelment for getting access to Govt. 

resources  

 

(ii)  Relevant to ‘Perceived Usefulness’ 

(a)       Past experience, voluntariness, 

inhibition  

(b)       Result demonstratability   

External 

Variables 

Perceived 

Usefulness 

Perceived 

Ease of Use 

Behavioral 

Intention 

Usage 

Behavior 
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(c)       Other MSMEs behaviour and their 

expression of usefulness (neighbour effect)  

(d)       Degree of relevance and quality of 

output (benefit)  

(e)       Effort versus benefit  

 

Extensions of TAM theory:  TAM has become 

so popular that it has been cited in many of the 

research that deals with users’ acceptance of 

technology (Lee, Kozar and Larsen, 2013). 

TAM attempts to help researchers and 

practitioners to distinguish why a particular 

technology or system may be acceptable or 

unacceptable and take up suitable measures by 

explanation besides providing prediction. Even 

though TAM has been tested widely with 

different samples in different situations and 

proved to be valid and reliable model 

explaining information system acceptance and 

use, many extensions to the TAM have been 

proposed and tested. They are as follows: 

(i) Technology Acceptance Model (TAM) 

was introduced by Fred Davis in 1986 for his 

doctorate proposal.  

(ii) The TAM theory was formalised by 

Davis, Bogozzi and Warshaw, in 1989.  

(iii) The final version of Technology 

Acceptance Model (TAM) was published by 

Venkatesh and Davis (1996),  

(iv) Technology Acceptance Model 2 

(TAM2), a amplified version of TAM was 

introduced Venkatesh and Davis (2000) and 

Technology Acceptance Model 3 (TAM3) by 

Venkatesh and Bala (2008). 

(v) The Unified Theory of Acceptance and 

Use of Technology (UTAUT), was published 

by Venkatesh, Morris, Gordon and Davis 

(2003)  

Some of the most prolific TAM authors include 

Viswanath Venkatesh, Fred D. Davis, Detmar 

W. Straub, Elena Karahanna, David Gefen, 

Patrick Y. K. Chau, Lee, Morris, Kozar and 

Larsen. 

Table 4   Factors and variables for further research work 

Sl. Theme (Factors) Number of Publications 

Studied 

Major Variables, around which test 

hypotheses can be formulated  

1 Regulatory  

 

35 1. Rules,  

2. Laws,  

3. Policies,  

4. Framework,  

5. Guidelines 

2 Market  

 

28 1. Size,  

2. Spread,  

3. Opportunity landscape,  

4. Statistics 

5. Offset,  

6. Export potential  

3 Technology/ 

Indigenization 

51 1. R&D,  

2. Innovation,  

3. Technology,  

4. ToT,  

5. IPR,  

6. Patent   

7. Build to Print/ Spec (B2P/B2S)  

8. Obsolescence Management 

9. Reverse Engineering 

4 Promotion  

 

38 1. Incentives,  

2. Benefits,  
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Sl. Theme (Factors) Number of Publications 

Studied 

Major Variables, around which test 

hypotheses can be formulated  

3. Concessions for example on finance, 

tax, training, skill development   

4. Concessional policies  

5 Production/ 

Manufacturing 

 

15 1. Licensing   

2. Infrastructure,  

3. Capacity,  

4. Testing,  

5. QA,  

6. Process Certification   

7. Accreditation  

6 Challenges  36  1. Unresolved hurdles 

2. Ineffective areas  

3. Known but, lingering problems  

4. Identified areas of focus  

5. Future plans not yet implemented  

6. Conflicts   

 

Further Work 

From the literature study and observations, 

many other impeding factors to the Make in 

India programs came to light. We have only 

researched and collected survey data on the 

most prevalent three set of factors. However, 

other factors also could be researched in a 

similar way. The list of themes / factors and 

possibilities of formulating hypotheses around 

the variables are shown in Table 4.    

 

Conclusion 

It emerges clear with good level of confidence 

that the salient handicaps for inadequate 

progress of Make in India initiatives, as 

emerged from the afore narrated research 

analysis is assessed to be:  

(a) Complex and tardy bureaucratic 

procurement procedures  

(b) Lack of Govt funds / budget   

(c) Bureaucracy and Red-Tapism     

In further work, the findings of research can be 

applied to TAM theory or, its derivatives to test 

its relevance and application to theories. Some 

of the other impeding factors emerging from 

researched publications along with their 

variable as listed above can be taken up in 

further research work. 
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