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 The Micro, Small and Medium Enterprises (MSME) sector has emerged as a strong and 

dynamic segment of the Indian economy. The objective of this study was to evaluate factors 

like People, Process, Technology, Infrastructure and Funding which impact the Operational 

Efficiency of MSMEs.In addition, the research focused on exploring and evaluating the 

enabling environment for recommendation of appropriate strategies to enhance the 

operational efficiency of MSMEs in the generic pharma industry. The scope of this study 

spanned across five states of South India-Andhra Pradesh, Telangana, Karnataka, Tamil Nadu 

and Kerala which had different success levels in pharmaceutical manufacturing. The results 

of the research have pointed towards greater emphasis in building qualified and trained 

workforce, urgent need of technology adoption by means of moving from manual to online 

systems, overhaul of inventory management, product testing, storage and distribution and 

MSME tax policy restructuring along with seamless approval  for funding. 

  
Keywords:MSME,Operational Efficiency, People, Process, Technology, Infrastructure and 

Funding  
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INTRODUCTION  

The Micro, Small and Medium Enterprises (MSME) sector has emerged as a strong and 

dynamic segment of the Indian economy. MSMEs play an important role in providing more 

employment opportunities at lower cost than large enterprises and  supports the growth of the 

country's economy as a crucial pivot. 

 

Micro, Small and Medium Enterprises 

The Micro, Small and Medium Enterprises Development (MSMED) Act 2006(Chapter 7) 

forms the basis for micro, small and facility investment and machinery investments by 

manufacturers and equipment investments by service sectors. In February 2018,the Ministry of 

Finance agreed to change the classification system for micro, small and medium-sized 

enterprises from "plant and machinery/equipment investment" to "annual changes". The 

purpose of the changes is to facilitate the ease of doing business and to write rules that will 

enable the category to grow. A micro enterprise refers to a manufacturing firm where the 

investment in plant and machinery or equipment does not exceed one crore rupees, and 

turnover does not exceed five crore rupees. A small enterprise is one with an investment not 

exceeding ten crore rupees and turnover not exceeding fifty crore rupees. A medium enterprise 

is defined by an investment in plant and machinery or equipment within fifty crore rupees and 

a turnover within two hundred and fifty crore rupees. 

 

Contribution of MSMEs to Indian Economy 

As per the 73rd round of National Sample Survey (NSS) 2015-16, there were 63.388 million 

unincorporated non-agricultural MSMEs in the country. These activities (business start-ups 

19,665,000 companies, non-closed electronic products and transmission business 3,000 

businesses, commercial businesses 23,035,000 businesses, other business services 206,850 

businesses) fall under the Factories Act 2m (ii 8 and 2m) (a) Section 2m(i), excluding activities 

under (b) the Companies Act, 1956, and (c) construction activities under Part F of the National 

Industrial Classification (NIC), 2008. Small and medium enterprises were registered for 

employing over 110.989 million people. The contribution of small and medium enterprises to 

India's gross value added (GVA) and global gross domestic product was 31.83% and 28.90%, 

respectively, in 2016-17. The MSME sector has the potential to support economic growth 

across the country and can be an important partner in the growth process. 

 

Job creation/employment in the MSME sector included various projects and programs of the 

Government of India. Many large organizations have launched initiatives to create career 
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opportunities in their industries. The Ministry of Micro, Small, and Medium Enterprises 

collaborates with relevant ministries, state governments, and other departments to create a 

positive environment by promoting the growth of highways and the development of industries 

such as cottage, rural, and coconut industries within the MSME sector. They provide support 

to existing businesses and create new ones. 

Table 1: Estimated Employment in MSME Sector (Broad Activity Category Wise) 

 

Broad Activity 

Category 

Employment (in lakh) Share (%) 

Rural Urban Total 

Manufacturing 186.56 173.86 360.41 32 

Trade 160.64 226.54 387.18 35 

Other Services 150.53 211.69 362.22 33 

Electricity* 0.06 0.02 0.07   0 

Total 497.78 612.10 1109.89 100 

 *Non-captive electricity generation and transmission 

  Source:-Annual Report (2018-19) of the Ministry of Micro, Small and Medium Enterprises. 

 

Pharmaceutical Industry 

The Indian pharmaceutical industry is booming, with over 16,000 licenses, largely supported 

by India's patent law, which recognizes only process patents. Although India has developed a 

strong base and infrastructure for pharmaceutical manufacturing, as evidenced by the growth 

in API and formulation, the country is not very keen on spending on research and development 

(R&D). India's R&D spending is still less than 3% of the economy. 

 

The Indian pharmaceutical industry has been growing at a healthy rate of 16.7% annually over 

the last decade. India can meet more than 70% of its pharmaceutical supply and 95% of its 

planning needs. Business in India operates in a competitive environment, which has attracted 

high foreign investment. Many multinational companies (MNCs) have manufacturing facilities 

in India, benefiting from low labor costs and a large domestic market. The Planning 

Commission expects the economy to grow at 12% annually. 
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The country's pharmaceutical exports have increased rapidly, from Rs. 2256.6 crores in 1994-

95 to Rs. 3177.7 crores in 1995-96, and to Rs. 4090.3 crores in 1996-97, registering an 

impressive annual growth rate of 34.4%, reaching around 8 billion USD currently. More than 

500 manufacturing facilities in India are USFDA approved, which is considered the strictest in 

the industry. Many companies have also upgraded their facilities to meet internationally 

recognized standards such as GMP requirements and ISO 9002 certifications. 

 

1.1 BACKGROUND OF THE STUDY 

 

The five southern states of Andhra Pradesh (AP), Telangana, Karnataka, Tamil Nadu, and 

Kerala in India have achieved varying levels of success in pharma manufacturing despite their 

proximity. Karnataka is a major player in biologics, and the small state of Telangana has an 

outsized manufacturing industry, while Kerala and Tamil Nadu lag behind. Karnataka has one 

of the fastest-growing pharmaceutical sectors in India, with approximately 40% of the state's 

pharma production exported overseas. The state's success, particularly in Bangalore, is largely 

driven by its biologics production. Telangana, though geographically small, has a significant 

pharma industry with ties to US and European companies. In contrast, Kerala, a much larger 

state, has a poorly represented pharma industry, partly due to its left-wing government failing 

to attract businesses. Tamil Nadu has a solid pharma industry but is not as attractive to 

international and innovative pharma companies as Karnataka. 

 

The pharmaceutical manufacturing industries in the southern Indian states of AP, Telangana, 

Karnataka, Tamil Nadu, and Kerala have significant merger and acquisition (M&A) potential, 

given that most pharma facilities belong to companies with a single site in the region. Well-

known pharma companies operate in Karnataka, supported by several R&D centers, pharma 

industrial zones, and exclusive pharma Special Economic Zones (SEZ) to incentivize 

international investment. An SEZ is an area with specific tax and trade laws to encourage the 

establishment of certain industries. In March 2020, the country announced a mega pharma 

park in Raichur, Karnataka, along with five others across India. 

 

A large proportion of biotech and international pharma companies in India are located in or 

around Bangalore in Karnataka, known as the "Silicon Valley of India." Most sites in the five 

southern states offer small molecule manufacture; however, API biologics (protein and 

peptide) manufacture for the US and EU is also available at five facilities in Karnataka 

(clustered around Bangalore) and one facility in Telangana. Companies such as Biocon Ltd 
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(Karnataka), Cipla Ltd (Telangana), Syngene International Ltd (Karnataka), Stelis Biopharma 

Pvt Ltd (Karnataka), and Kemwell Biopharma Pvt Ltd (Karnataka) are involved in biologic 

API manufacture. All these companies are Indian-owned, except for Kemwell Biopharma, 

which was acquired by Recipharm AB (Stockholm, Sweden) in 2016. Karnataka's emerging 

pharma powerhouse includes international pharma companies such as Mylan NV 

(Hertfordshire, UK) and Adcock Ingram Holdings Ltd (Gauteng, South Africa) operating 

excess capacity contract sites.

Comparing states’ pharma manufacturing activity in India

Karnataka houses the largest number of FDA- and/or European Medicines Agency (EMA)-

approved manufacturing facilities, followed by Tamil Nadu and Telangana. Andhra Pradesh 

and Kerala have fewer approved locations. Sangrose Laboratories Pvt Ltd in Kerala is the only 

FDA-approved facility in the state. Telangana, though small, has a more developed 

pharmaceutical industry compared to the larger southern states due to its close ties with US 

and European companies. In comparison, Kerala is larger but lacks a strong pharmaceutical 

industry due to poor marketing by the state government. These five states have fewer facilities 

than Andhra Pradesh and Telangana (E/MOR, September 2019), which together have a total of 

248 FDA and/or EMA-approved facilities.

Figure 1: Map of Telangana, Andhra Pradesh, Karnataka, Tamil Nadu and Kerala.

Credit: Global Data Contract Service Provider Database (Date accessed: 10 September 2020).

Major pharmaceutical companies such as Sun Pharmaceutical Industries Ltd (Telangana, 

India) and Mylan NV have manufacturing facilities in Tamil Nadu. 
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Figure 2:FDA- and/or EMA-Approved Pharma Manufacturing Facilities in Karnataka, Tamil 

Nadu, Andhra Pradesh, Telangana and Kerala, India.

Image source: Global Data Contract Service Provider Database (accessed September 10, 

2020).

Figure 3: FDA- and/or EMA-Approved Pharmaceutical Facilities per Company in AP, 

Telangana, Karnataka, Tamil Nadu and Kerala.

Credit: Global Data Contract Service Provider Database (Date accessed: 10 September 2020).

Most of the locations in these five southern states (75%) belonged to companies with regional 

locations, indicating significant merger and acquisition (M&A) potential in the Indian market. 

Three companies had four or more locations: Micro Labs Ltd (Karnataka, India), Solara Active 

Pharma Sciences Ltd (Telangana, India), and Mylan Corporation. Two of the Contract 

Manufacturing Organizations (CMOs) were based in India. These three companies have nine 

factories in Karnataka, three factories in Tamil Nadu, and one factory in Telangana.
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South India supplies to US and EU 

As shown in Figure 4, most of the manufacturing facilities in the five southern states were 

FDA and EMA approved (35 centers). The number of FDA-only approved sites was more than 

double the number of EMA-only approved sites, demonstrating the region's success in sales to 

the USA and the EU. However, there were many drug sites without FDA or EMA approval in 

Tamil Nadu (39 districts), Karnataka (37 districts), Telangana (10 districts), and Kerala (5 

districts). This discrepancy can protect landowners and commercial contracts from the 

influence of specific businesses, such as by increasing conservation rights. 

 

Figure 4: Overlap of EMA- and FDA-Approved Facilities in Karnataka, Tamil Nadu,  

Telangana, and Kerala. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Credit: Global Data Contract Service Provider Database (Date accessed: 10 September 2020). 

Pharmaceutical companies and the biotech industry are increasingly turning to knowledge 

management (KM) to help them succeed. Knowledge management can improve productivity 

in the face of an increasingly complex R&D process (the main department of a pharma 

company), facilitate the sharing of data and information between different parts of an 

organization, and enable the sharing of expertise with partnering companies in cases of 
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licensing deals, acquisitions, and mergers. Knowledge management is not just about 

technology but also about implementing new business processes. 

Pharmaceutical companies have often used various technologies and processes to capture and 

transfer the knowledge of R&D and manufacturing professionals. In general, a good 

knowledge management system includes effective online collaboration and communication 

tools that facilitate the sharing of ideas, information, and knowledge among colleagues. The 

backbone of sharing research and other R&D information is the company's global knowledge 

management system. 

 

Although only a handful of new drugs enter the market each year, pharmaceutical companies 

must carefully monitor all their research and supporting data, repeating successes and learning 

from previous projects (and even failures). Clinical trials involve thousands of patients across 

the country. Information management systems can detect unexpected results and direct them to 

appropriate personnel for review, helping to save time and ensure that important information is 

not overlooked. The centralized information management function serves as a convenient 

repository that allows timely and accurate information delivery to customers. 

 

MSMEs form an integral part of the pharma supply chain, with over 24,000 registered MSME 

units within the Indian pharma sector. With a sizeable contribution of 35-40% and a turnover 

of around INR 5,000 crore, the Indian pharma industry is highly dependent on MSME units for 

manufacturing and niche marketing. However, factors like the non-availability of raw 

materials at the right time, high input costs, lower capacity utilization, supply chain 

disruptions, rising API (active pharmaceutical ingredient) prices in India, high freight costs, 

and working capital constraints (fixed expenditure, increase in receivable days, etc.) impact 

their operational efficiency. A key challenge for the Indian pharma sector is the need to re-

examine the supply chain to improve operational performance parameters, in addition to low 

manufacturing costs and aggressive competition. Most Indian companies have successfully 

figured out how to manufacture generic drugs but have paid little or no attention to operational 

efficiency. 

Operational efficiencies of a firm play a crucial role in determining the survival and growth of 

a firm, especially when the industry is undergoing dynamic structural transformation due to 

external changes. In June 2020, the Ministry of Micro, Small, and Medium Enterprises 

(MSME) classified MSMEs into three categories. A micro enterprise refers to a manufacturing 

firm where the investment in plant and machinery or equipment does not exceed one crore 

rupees and turnover does not exceed five crore rupees. A small enterprise indicates an 
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enterprise with an investment not exceeding ten crore rupees and turnover not exceeding fifty 

crore rupees. In a medium enterprise, the investment in plant and machinery or equipment is 

within fifty crore rupees and turnover is well within two hundred and fifty crore rupees. 

 

This research focused on exploring and evaluating the enabling environment to recommend 

appropriate strategies to enhance the operational efficiency of MSMEs in the generic pharma 

industry across South India. 

 

1.2 RESEARCH OBJECTIVES 

1. To analyze the role of factors - People, Process, Technology, Infrastructure and Funding 

ecosystem,  that influence operational  efficiency of MSMEs 

2. To identify strategies that help in enhancing the operational efficiency of MSMEs 

3. To suggest a model that provides recommendations for  the Indian generic pharma to 

enhance operational efficiency of MSMEs 

RESEARCH QUESTIONS 

RQ1-What were the critical areas under the Primary and Secondary factors affecting 

Operational efficiency of MSME? 

RQ2 -What were the strategies that help in enhancing Operational efficiency in MSMEs? 

RQ3-What is the kind of model can be suggested that helps in enhancing the Operational    

Efficiency in MSMES? 

 

RESEARCH HYPOTHESIS  

H01: The relationship between people and process significantly impacts the operational 

efficiency in MSME 

H02: Infrastructure is a significant factor in enhancing operational efficiency in MSME 

H03: Technology is a significant factor in enhancing operational efficiency in MSME 

H04:There is a significant relationship between Technology and Funding to enhance 

Operational efficiency in MSME 

 

The factors have been further categorized as Primary include People, Process, Technology and 

Secondary include Infrastructure and Funding Systems. 
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LITERATURE REVIEW 

 

According to the Indian Economic Survey 2021 and a report by Soni, S. in the Financial 

Express in November 2021 titled "MSMEs in Pharma," the domestic pharma market was 

likely to grow threefold this decade from $42 billion in 2021 to $65 billion by 2024 and further 

to around $120-130 billion by 2030. Pharma exports stood at $24.44 billion in FY21, up by 

more than 18% from $20.58 billion in FY20, according to the Pharmaceuticals Export 

Promotion Council of India. According to IBEF, India was the 12th largest exporter of medical 

goods in the world, with the sector comprising 6.6% of India’s total merchandise exports. 

Despite the encouraging projections, revenue growth for the Micro, Small and Medium 

Enterprises (MSME) sector in FY22 might dip despite the Covid vaccine opportunity. 

Operating profitability is predicted to decline due to the rise in prices of APIs imported from 

China, among other reasons. For instance, the price of paracetamol API jumped from around 

Rs 500 per kg to nearly Rs 1,000 per kg in the past few weeks. Industry estimates indicate that 

prices of medications such as guaiphenesin have jumped from around Rs 550 per kg to over Rs 

800 per kg, while metformin increased from around Rs 250 to over Rs 380 per kg. The report 

mentioned that profitability would be hit as raw material costs had gone up phenomenally 

along with packaging material costs, freight costs, marketing costs, etc. Prices for medicines 

are regulated and cannot be increased like those in other industries. 

 

Research Gap: The report highlighted MSMEs as the most impacted ones but did not suggest 

concrete measures to help MSMEs by funding units affected during COVID. There was no 

mention of government schemes like Production Linked Incentives (PLI) and benefits which 

might have helped the MSMEs. This research incorporated funding as one of the factors to 

maintain business continuity and increase operational efficiency. 

 

A study on the efficiency of the Indian manufacturing industry by Yadav and Suthar (2016) 

showed the role of labor and capital productivity in the export earnings of India's small-scale 

industries from 1975-76 to 2009-10. They found that the SSI (Small Scale Industries) sector 

was crucial for sustainable growth, increased productivity, employment creation, exports, and 

sustainable investment. They tried to link employment and capital production with 

employment, production, and exports. They found that after economic reforms, India's direct 

exports accounted for approximately 35% of India's total exports. Research showed that capital 

and modern technology contribute significantly to the SSI sector's productivity and export 

growth, and labor concentration had a greater impact on export earnings. The study 
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highlighted important factors that can improve employee performance, such as a good working 

environment, better salary levels, employee training, nutrition plans for employees, and health. 

There was also a good distribution of money through technological changes and innovations.  

 

Research Gap: While the study was generic and focused on the broader manufacturing sector, 

it did not cover any of the pharma small-scale units which manufacture for domestic market 

distribution. This proposed research addressed this gap and is exclusively focused on the 

pharma domain of Micro and Small Medium Enterprises. 

 

Shukla and Misra (2013) stated in their study that Value Engineering (VE) had become an 

essential concept in the majority of public and private sector industries. Most Indian 

companies had shown interest in adopting, and some have successfully adopted, value 

engineering concepts. In Indian industries, there has been a lack of understanding of value 

engineering concepts and their implementation among industrial practitioners. This study 

discussed different critical issues pertaining to cross-functional teams and developed flow 

charts and FAST diagrams (Functional Analysis System Technique) for Value Analysis & 

Value Engineering (VAVE) suitable for the automobile industry. The study recommended the 

following for the successful implementation of value analysis & value engineering in the 

automobile sector: most of the value engineering concepts were extremely sound and had very 

good application prospects in the automobile industry, but there was a lack of knowledge 

pertaining to their successful implementation, which could be addressed through proper 

guidance and education. It was essential to utilize value engineering concepts and implement 

them with a broader mindset. The success of any cost reduction concept required better 

coordination with all segments (other parties) of the value system that played an influential 

role in project and component-level costing. Almost all VE teams were composed of 

multidisciplinary specialists, so the success of the VE team depended on a very well-qualified 

team leader with excellent coordinating ability. People with prior experience in implementing 

VE programs should be assigned such responsibilities. 

 

Research Gap: Their study focused on the manufacturing industry but not specifically on 

pharmaceutical sector MSMEs. The study highlighted that Value Engineering(VE) could be an 

important factor in improving efficiency. In this research, the focus was exclusively on 

shopfloor-level aspects, as the maturity of Indian pharma MSMEs is not at the same level as 

that of big manufacturing companies. More advanced concepts like VE could be handled once 

the basics were addressed, which had been studied for pharma MSMEs in this research. 
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Various authors cited above have studied the conversion of goods into services as output, 

marketing, finance, and measured them to define operational efficiency. Factors studied in the 

manufacturing sector across multiple domains include ways to reduce human error, improve 

equipment performance, and increase capital infusion . 

 

While factors affecting operational efficiency have been studied, the emphasis has been on the 

broader manufacturing sector and not specifically on the pharmaceutical domain. The basic 

shopfloor aspects (laboratory environment in a pharmaceutical setup) have not been studied in 

pharmaceutical Micro, Small, and Medium Enterprises (MSMEs). This gap is addressed in this 

research, which focuses on pharmaceutical MSMEs with attention to day-to-day unit 

operations by studying factors like People (Labor), Process (Equipment functioning, Human 

Error reduction), and Technology (Manual vs. Automated) that impact operational efficiency 

at the ground level. 

 

According to Chita, Jain, and Metri (2020) in the study titled “Funding Landscape and Gap 

Analysis for Pharmaceutical MSMEs," the contribution of the MSME sector is nearly 40 

They play an important role in promoting inclusive growth at the grassroots level by 

contributing 45 percent to the nation’s manufacturing output and 36 percent of total exports. 

Despite the vital role played in the economy's growth, many MSME sector firms face 

challenges such as funding crunch, high-interest rates, falling export demand, falling bottom-

lines, lack of government incentives for loss-making units, and stringent regulatory barriers. 

The biggest problem is the perennial shortage of funds. According to the 4th All India Census 

of MSME in 2011, only about 5 percent of these enterprises obtained finance from financial 

institutions, 2 percent from others, leaving the rest 93 percent to fend for themselves.  

 

Research Gap : While this report highlighted the funding crunch, it did not discuss measures 

for MSME funding exhaustively except for liberal financing by banks. The study categorized 

financing as a major bottleneck but did not suggest exhaustively how the crunch of finance 

leads to several other challenges such as training people with current practices in the 

pharmaceutical industry, developing new infrastructure, adopting new technologies, and 

attracting a good talent pool. The gap in the study was the lack of focus on other factors such 

as People, Infrastructure, and Processes within an MSME, which was an integral part of this 

research subject. 
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Pujar (2014) analyzed MSMEs and their role in job creation in India through secondary data 

obtained from various public sources. He studied the definition, policies, and issues of MSMEs 

in India, identifying variables such as the number of MSME units, jobs, investment, 

production, and exports. The study highlighted the problems faced by small businesses, 

including finance and credit, infrastructure problems, machinery and equipment, operational 

problems, technology, and lack of skilled personnel. The main objective was to analyze the 

role of the MSME sector in generating employment in India. Findings indicated that the Indian 

economy could look forward to a prosperous future in MSME sectors. Micro-enterprises, in 

particular, play a basic role in employment generation and fostering entrepreneurship at the 

grassroots level. These sectors should be given a pre-eminent role and must be extensively 

supported. These enterprises are labor-intensive, require less capital, and help eradicate socio-

economic problems such as unemployment, underemployment, poverty, and regional 

imbalances. Proper infrastructure and other support from the government are necessary for 

their promotion and development.  

 

Research Gap: The study highlighted the problems and provided recommendations for 

MSMEs, specifically to improve infrastructure and handholding by government agencies but 

does not talk in particular about the pharmaceutical MSMEs. In this research, infrastructure is 

being studied as one of the key factors impacting MSMEs, with a focus on pharmaceutical 

MSMEs. Other factors studied include People, Process, Technology, and Funding. 

 

Yadav (2014)68 in her research conducted a field survey and in-depth interviews with the 

owners of 60 employers of small-scale engineering industries of Gujarat. She evaluated the 

responses to uncover the technological flexibility of these industries. She indicated that the 

technological up-gradation will enhance the performance of the company and increase the 

competitiveness of SSIs. The study derived employment elasticity of output to find out the 

employment generation capacity of this sector. It was found that MSME sector has been able 

to create employment opportunity within the sector but it fails to absorb the semi-skilled and 

unskilled migrated labour forces from agriculture and other sector in all eight states of North 

East India. The study suggested that the government should take measures to create 

environment which is conducive to smooth operation of the MSME units in NEI so that it will 

create employment opportunity among youth population of this region.  

Research Gap : While the study talked about creating employment in the current study but 

does not mention about hiring the right talent for a highly regulated industry. This research 

focussed on how we can further train hired manpower for skills, technology and improve the 
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infrastructure with a focus on pharma MSMEs and how it will eventually lead to trained 

manpower, less downtime for machinery and improvement in overall performance which 

eventually is going to benefit the patients in India and in other countries as well when these 

MSMEs move to the next level by securing the regulatory approvals from foreign authorities 

(USFDA,MHRA,EMA etc.)for drugs manufactured in their facilities . 

 

In the study conducted by Ali and Firoz (June 2014) titled “MSMEs in India: Problems, 

Solutions, and Prospects in the Present Scenario,” the authors summarized various MSME 

problems in India, such as lack of credit from banks, competition from multinational 

companies, poor infrastructure, unavailability of raw materials, lack of advanced technology, 

lack of training and skill development programs, and complex labor laws. Authors have 

mentioned in brief about the potential which MSME sector offers . 

 

Research Gap : While the authors talked in detail about the problem areas and challenges 

there was a gap with respect to detailed recommendations/model on the suggestions pertaining 

to infrastructure , availability of trained personnel ,slow or poor adoption of new technologies 

.This research aims to address the above gaps by considering five major factors to be studied 

namely, People,Process,Infrastructure,Technology and Funding beyond the only focus on 

funding aspects in the above studies .All the problem areas mentioned in different research 

papers can be categorized under these broad factors. This research explored and took a deep 

dive into each one of these factors through structured questionnaire and suggested 

recommendations to improve the overall efficiencies of MSME .  

 

Das and Barman (2013) surveyed 21 microenterprises in three villages of Hajo, Kamrup (rural) 

district, South India. The industries studied included brass metal, bakery, rice and Ghani, steel 

fabrication, weaving, silk rearing, and tailoring. The research showed that sectors such as steel 

and grill manufacturing, brass metal, and bakery were in good shape in terms of investment, 

workforce, and technology. The main problems of entrepreneurs in these small businesses 

were lack of work and funds. Micro and small enterprises provide employment opportunities 

with relatively small capital investment and act as a subsidiary source of employment.  

 

Research Gap: The paper highlighted the development of facilities essential for industrial 

growth, such as power supply, raw material, marketing, capital, labor, technical know-how, 

etc., remains a major obstacle in the block. Institutional support for manpower training and 

infrastructure facilities should be a government priority and suggests further studies as a gap 
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and similar problems plague pharmaceutical MSMEs, covered in this research by categorizing 

them under factors like People, Process, Technology, Infrastructure, and Funding. 

 

Sitaram and Hoque (2016) attempted to uncover the internal and external factors affecting the 

performance of SMEs in South Africa. They collected cross-sectional data from 74 SME 

owner-managers to examine relevant factors. The study found that technological innovation 

significantly impacts SME performance, while competition has a positive relationship with 

SME performance. The study also highlighted challenges such as technological capabilities, 

external competition, and globalization for SMEs in South Africa. It emphasized that 

addressing these factors would increase SME performance, customer base, and profits.  

 

Research Gap: The studies cited above explored the MSME sector generally in India and 

other countries (e.g., Nigeria, Kenya, South Africa, Malaysia), with few including 

pharmaceutical MSMEs. They assessed leadership, top management, team structures, business 

management, external environment, customer orientation, assets, financial leverage, operating 

cash flow, profitability, business strategies, and sales revenue, linking them to company 

performance. However, there is a gap in the thorough assessment of shop floor needs and 

dynamics, the actual operations carried out, and their link to performance.The study focused 

more on external factors, whereas this research focused on in-house capabilities and factors for 

improvement to understand problems at the ground level. The pharmaceutical industry being a 

regulated industry, the shopfloor-level problems have been studied. Addressing these problems 

can help MSMEs set their house in order before aspiring for regulatory approvals in advanced 

markets like the US and EU. This study focuses on personnel qualifications, ease of day-to-day 

operations, management support, regular upskilling, and operational uptime in pharmaceutical 

MSMEs, influencing performance and operational efficiency. The factors (People, Process, 

Technology, Infrastructure, Funding) were studied to recommend changes at the ground level, 

integrating them to improve overall performance. 

 

Kannan and Sudalai Muthu (2014)61 determined in their study the importance of MSMEs in 

the Indian economy. They also examined the challenges faced by MSMEs and the steps taken 

by the government to improve the performance of MSMEs in India. The study collected 

secondary data from various government agencies. They found a positive relationship between 

the total output of MSMEs and the global output of the economy and population. MSMEs 

contribute to India's global productivity and export performance. Some of the key challenges 

faced by the MSMEs in India were found to be access to capital, access to marketing activities, 
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shortage of infrastructure, lack of training and education. They suggested improving the 

funding of banks to the MSMEs. 

 

Research Gap : In the study by Kanna and Muthu, the gap is lack of data particularly for the 

pharmaceutical MSMEs which is covered in this research with a focus on each one of these 

factors through structured questionnaire and suggested recommendations to improve the 

overall efficiencies of MSME in pharmaceutical sector. 

 

Gaur et al. (2011)90 studied the relationship between business orientation and the creation of 

SMEs in India.Of the 327 companies the researchers surveyed, 315 SMEs operating around 

Pune and Mumbai in the Indian state of Maharashtra responded fully.They collected data from 

CEOs or senior employees of SMEs in these areas. Scholars divided marketing orientation into 

customer orientation, competitive orientation, and joint venture orientation. They incorporated 

environmental factors into dimensions such as competition, job noise, and job instability to 

achieve their research goals. They sought sustainable resources, customer focus and mutually 

beneficial operations. Labor competition did not affect the performance of manufacturing 

SMEs.Additionally, the benefits that SMEs derived from business practices were dependent on 

the accessibility of company resources. Access to more resources would enable SMEs to 

perform better. 

 

Research Gap: The study had a gap in terms of more focus on job related factors like job 

instability, attrition and how it impacts the business continuity but no focus on shopfloor 

aspects . This research focussed on how we can utilize skilled manpower, technology and 

improve the infrastructure with a focus on pharma MSMEs.It will eventually lead to trained 

manpower, less downtime for machinery and improvement in overall performance .The 

stringent regulatory procedures in pharmaceutical industry can be adhered to if the basics are 

correct and in place which has bee studied in this research.  

 

Kadian and Chahal (2015)60 assessed the Importance of MSMEs by analyzing secondary data 

available from sources such as Ministry of Micro, Small and Medium Enterprises Annual 

Report, Reserve Bank of India (RBI) and Confederation of Indian Industry (CII).Business in 

the Indian government's "Make in India" initiative was also analyzed. They reported that the 

contribution of MSMEs to manufacturing and total exports was 45% and 40% respectively. 

They found that handicrafts played an important role in the growth of the Indian economy. The 

study revealed concerns about the gap between demand for money and availability of money. 
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Research Gap: The study had a gap as it established a relationship between funding and its 

availability but did not dwell on other factors such as personnel, technology, infrastructure, 

government schemes among other aspects. In this research, factors studied include People, 

Process, Technology, and Funding and the findings related to concerns and their redressal 

mechanism in pharmaceutical MSMEs. 

 

Sharma and Bhagwat (2006)115 surveyed 210 SMEs in Western India through surveys and 

personal interviews. Although computer usage continued to increase in small and medium-

sized businesses, they had shown that the information technology of small and medium-sized 

businesses were inadequate. This study showed that SMEs frequently use information systems 

for financial transactions, sales management or materials planning. They also found that SMEs 

were less interested in information technology in management and decision support and were 

less likely to use supply chain management or business management software. 

 

Research Gap:  The study highlighted the unwillingness to adopt information technology but 

did not recommend why SMEs are not interested in adopting technology and how it can be 

done .In this research, Technology has been taken as one of the key factors evaluated in detail 

for its link to the operational efficiency in pharmaceutical MSMEs. 

 

Govindappa and Geetha (2011)92 conducted a survey with 30 randomly selected entrepreneurs 

from factories in Davangere district of Karnataka.They reported that certain demographic 

patterns exist, such as women not participating in the labor market, entrepreneurs were under 

the age of 40 and belonged mostly to nuclear families.Factors influencing the growth of 

MSMEs included family background and environment, knowledge and understanding through 

experience and participation in training programs such as the Enhanced Development Program 

(EDP).They mentioned some of the challenges faced by entrepreneurs in the operation of 

production facilities were procurement of  raw materials, marketing, power or energy, labor, 

finance, services and management. 

 

Research Gap: The study primarily focussed on problems faced by entrepreneurs running 

MSMEs and also highlighted aspects of skewed gender ratio in overall workforce in only one 

district of a state. The gap of not studying impact of having robust systems and processes 

which are required as a basic need for functioning of a pharmaceutical company has been 
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addressed in this research by exploring factors which directly impact the operational efficiency 

of pharmaceutical MSMEs.  

 

According to Adam, Jr. and Ebert, 2007 ,Operational efficiency is a company's measure of 

value. Operations involve converting inputs into goods or services, thus increasing the output 

value relative to the sum of the input values. Value added is often used as a necessary metric to 

measure the power, capacity, and ability of MSMEs to transform inputs into outputs. It is the 

difference between the output value and the average input value. These factors can be 

successful with the relationship and support of the company's various departments (e.g., 

purchasing, quality, production, engineering, marketing, and finance) (Shukla and Misra, 

2013).The operations in production involve producing physical goods or services. Output is 

common in many organizations. Manufacturing organizations produce physical products 

(materials) through a transformation process. The main elements of work are inputs, transfer 

processes, outputs, and feedback Inputs include land, labor, and capital (in the form of 

buildings, equipment, and commodities). After the product is produced, the actual product is 

compared with the required level to understand the variation of the output and check if any 

adjustments are needed. Changes or modifications to products due to unexpected variations in 

the external environment or internal forces (human error, equipment failure) are carried out.  

Factors which have been studied in this research were ways to reduce Human error reduction, 

performance of equipment’s and capital infusion. 

 

Research Gap: While factors affecting Operational Efficiency had been studied, the emphasis 

has been  on broader manufacturing sector and not specifically in pharmaceutical domain. The 

basic shopfloor aspects (laboratory environment in pharmaceutical set up)had not been studied 

in Micro, Small and Medium Enterprises(MSMEs).This gap was dealt with in this research 

study as the focus was on pharmaceutical MSMEs with attention to day to day unit operations 

by studying factors like People, (Labor),Process(Equipment functioning, Human Error 

reduction) and Technology (Manual vs Automated) which impact the Operational Efficiency 

at ground level. 

 

Satpati et al. (2017)23 tried to focus on the growth, development and participation of MSMEs 

in India and highlighted the different policies of the Indian government towards developing 

MSMEs. The nature of the research was explained and secondary data was analysed to discuss 

the findings. They collected information from the Ministry of Micro, Small and Medium 

Enterprises; Indian Economic Statistics Manual, Reserve Bank of India; Newspapers, 
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magazines and white papers of MSMEs from 2001-02 to 2010-12. They said that MSMEs 

contribute to the growth of the Indian economy. They analysed the performance of MSME 

units, employment, investment and overall profit. The study covered important topics such as 

its contribution to India's GDP, comparison of the MSME sector with other industries, bank 

loans and different programs of the government for MSMEs in India. The study also 

highlighted the Make in India Project, a government initiative to improve the performance of 

MSMEs. 

 

Research Gap: The study had a gap in data on pharma MSMEs’ shopfloor environment, 

which was the focus in five states of South India, a major hub for pharmaceutical activity over 

the last decade. The author had indicated the advantages of using international opportunities 

and pointed to the revision of government policy, infrastructure, and exports, linking them to 

the nation’s GDP growth. The study had a gap in data on pharma MSMEs’ shopfloor 

environment, which was the focus in five states of South India, a major hub for pharmaceutical 

activity over the last decade. This research focused on assessing and evaluating basics such as 

laboratory technology, personnel qualification, SOP comprehension, equipment downtime, and 

warehousing conditions. Factors such as People, Process, Technology, Infrastructure, and 

Funding were studied to recommend changes at the ground level, integrating them to improve 

overall performance and operational efficiency. 

 

Summary of  Research Gaps:  

The studies conducted had a gap of data on pharmaceutical MSMEs shopfloor environment 

and thorough assessment of needs and dynamics at ground level where the actual operations 

were being carried out and its link to performance or Operational Efficiency.The basic aspects 

(laboratory environment in pharmaceutical set up) had not been studied in pharmaceutical 

Micro, Small and Medium Enterprises. 

 

This research focussed on assessment and evaluation of basics like the technology being used 

in the laboratory, personnel or labour qualification, how SOPs were being read and 

understood, equipment down time and warehousing conditions. This was covered by studying 

factors like People,Process,Technology, Infrastructure and Funding. The broader umbrella of 

these factors encompassed the nuances of shopfloor, production and distribution . This study 

focused on personnel qualification, ease of day-to-day operations, support from management 

to workers for regular upskilling, training and reducing downtime in a laboratory in pharma 

MSMEs which influenced performance and eventually Operational Efficiency.The focus was 
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on pharmaceutical MSMEs with attention to day to day unit operations that impacted the 

Operational Efficiency at ground level. 

 

Several journals, research papers,books,articles,news analysis were refereed as part of 

literature review and those have been captured under References (Chapter 6,Pg.102). The 

above cited research papers and reports were thoroughly studied and were found to be the  

most relevant to the topic of this research. The gaps were studied doing a deep dive and a  

structured questionnaire was developed to address those challenges in particular for the 

pharmaceutical MSMEs. Due to lack of space, the most relevant literature has been critically 

reviewed, analysed and presented in the above section . 
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CHAPTER III 

RESEARCH METHODOLOGY 

 

3.1 Research Design & Description of participants of the study-  

 

In this study, a quantitative research design was employed. Data was collected using a 

structured questionnaire. The responses from the questionnaire were analyzed quantitatively 

using statistical analysis tools like SPSS to derive inferences and understand the issues and 

problems faced by MSMEs. 

 

During the initial pilot phase of the study (refer to Appendix 7.3, Pg 129), the questionnaire 

was administered to a sample size of thirty (n=30) MSMEs in one of the states in South India 

(Telangana). The responses in the pilot phase were analyzed quantitatively to further revise the 

questionnaire based on obtained Eigenvalues for testing the reliability and validity of the 

questionnaire. 

 

In the second phase or main study, the revised questionnaire was administered to selected 

companies across the MSMEs in five states in South India, namely Telangana, Andhra 

Pradesh, Karnataka, Kerala, and Tamil Nadu. These five states, being the major base of 

MSMEs, accounted for more than 25% of MSMEs in the country, hence the sample was taken 

from these states. The responses from the questionnaire were again analyzed quantitatively 

using statistical analysis tools like SPSS, and inferences were derived to study the impact of 

various factors on the operational efficiency of MSMEs. The target final sample size was 400 

MSMEs, but data was eventually collected from 316 MSMEs. 

 

A correlational analysis was undertaken to establish the relative importance and significance of 

different factors impacting the operational efficiencies of MSMEs within the pharmaceutical 

industry. The responses were analyzed to identify the critical factors and their impact on the 

operational efficiency of MSMEs. The factors studied were People, Process, Technology, 

Infrastructure, and the Funding Ecosystem. 
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While these were the broad factors under which several questions were framed, the responses 

provided insights on the following aspects of mind set, skillset, and toolset: 

 

•  To assess their current situation in real time  

•  To benchmark themselves against peers and industry standards  

•  To categorize the current challenges and address them by formulating the right strategies  

• To identify probable solutions for the gaps in operational efficiency in the MSMEs within    

   the pharmaceutical industry.  

•  Level of personnel expertise and training (Skilled Manpower)  

•  Awareness and willingness towards automation of processes (Digital Adoption). 

•  Capability and capacity for imports to regulated markets (US and EU)  

•  Current state of laboratory equipment, quality management systems (QMS etc.)  

• Awareness and ability to access funds through government schemes (Funding environment)  

•  Inventory management and Warehouse practices (Supply Chain)  

 

3.2 Data Collection Tools and Materials  

 

For the current study, the entire survey was developed in English and later piloted among 

various Small and Medium Enterprises (MSMEs) to get expert input for necessary 

improvements before data collection for the main study. The survey was administered to 

respondents through Google Forms, emails, WhatsApp, and LinkedIn. The survey comprised 

questions on demographic data as well as study-specific data. The types of items included 

were double-marked questions, multiple-marked and multiple-choice questions, measurement 

and evaluation questions, and single-marked multiple-choice questions. 

 

Research Sample, Sample Size and Treatment of Data 

 

Since the study involved five states in South India, the sampling technique used was 

multistage sampling, similar to cluster sampling, wherein five states were selected. From each 

state, 80 MSMEs were targeted, resulting in a total target of 400 MSMEs (80 x 5). Data was 

eventually collected from 316 MSMEs. 

Responses were composed using a non-probability convenience sampling method to 

understand the working pedagogy. 
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Determination of Sample Size 

According to the guidance, the sample size should never be below 378. By including the 

possibility of outliers, the target sample size was selected as 400 to account for outliers. 

However, data was ultimately collected from 316 MSMEs only. 

 
Sample Size  

  Risk Based 
Formula 

 
Sample Table      

     

Population 
Size 

95% Confidence 
Level   

99% Confidence 
Level   

Risk 
Probability  

5% Error 
1% 
Error 5% Error 1% Error 0.99 0.75 

75 63 74 67 75 3 2 

300 169 291 207 295 8 6 

800 260 739 363 763 20 16 

2,500 333 1984 524 2173 60 47 

25,000 378 6939 646 9972 593 462 

1,00,000 383 8762 662 14227 2370 1848 

2,50,000 384 9248 662 15555 6185 4618 

5,00,000 384 9423 663 16055 12369 9235 

25,00,000 384 9423 663 16478 59216 46171 

 

Source : “The Research Advisors” (2006) . Refer Annexure-1 for details . 

The formula used for these calculations is given as below :-  
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Sampling Plan 

 

Sampling Method Non-Probability Convenient Sampling and Multistage Sampling 

Sampling Elements Data collected from the Micro Medium and Small Enterprises 
(MSME) across 5 states of South  India 

Sample Size Data collected from 316 MSME’s 

Target Population Pharma MSMEs 

 

Data Analysis and Interpretation 

 

Based on the literature review and theoretical framework, research objectives were 

determined, and an appropriate questionnaire was developed and administered to the 

companies. Responses collected from MSMEs were recorded in a physical survey and pre-

coded. These responses were entered into Microsoft Excel 2013 and subsequently analyzed 

using IBM SPSS 21.0 software. For better analysis, the data was categorized into various 

types: nominal data, comparative data, temporal data, and ordinal data. 

 

3.3 Process of Data Analysis and Treatment 

 

       The statistical tools that were applied for the analysis of data in this study :- 

1. Frequency distribution - Used for analysing the MSMEs' profile in graphical and tabular 

formats. 

2. Z test (Bivariate Data Analysis Technique) - Applied to measure the significant 

influence of various socio-economic profiles of MSMEs and factors representing 

opportunities and threats for MSMEs. 

3. Chi Square Test- Used to check the association between nominal data of the socio-

economic profile of MSMEs and scale data of factors representing opportunities and 

threats for MSMEs. 

 

Software Applied For Data Analysis Process 

1. Microsoft Excel 2013           

2. IBM SPSS 21.0 

Data analysis was displayed and represented by various Charts and Table in the subsequent 

chapters. 
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Ethical Measurement Considerations 

1. The purpose of the study was communicated in advance to the MSME owners, as the study       

aimed to enhance the operational efficiency of MSMEs. 

2. All personal and financial information of MSMEs was kept confidential. 

3. The results could prove useful for those interested in deriving insights for policy-making 

decisions. 

4. Potential errors or biases from MSMEs were minimized because the entire survey was 

clearly explained to them before soliciting their opinions. 

 

2.4  Limitations of the Study 

1. This study has its own limitations as all the factors relevant to bring out the various  

opportunities and challenges posed to MSMEs in India were not studied.  

2.  While all adequate efforts were made to communicate the purpose of the study some of the 

companies may still have not fully understood it, as not all MSMEs were ready to disclose 

about each aspect asked.  

3. Since this research was based on previous research, it took a lot of time to collect data from 

MSMEs and not all response were identical. 

4. The findings of this study might change in future. Only a sample of population was 

    surveyed due to restrictions like expenditure, time-limit and tepid response from MSMEs. 
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3.5 Tabular Description of  Research Design  
 Objective  What   

Empirical Data 
do you intend to 
collect to fulfill 
this objective ? 
Numerical? 
Narrative? 
Explain in detail 
? 

How do you intend to go 
about collecting the 
indicated empirical data? 
Questionnaire? Interview? 
Observation ?Explain in 
detail . 

Where do you intend 
to collect the empirical 
data? If your research 
involves population 
and sample , indicate 
both and justify why 
you intend to select 
and use a specific 
sample 
group/participants  

How do you intend 
to analyze the 
empirical data you 
would collect? 
Explain in detail 
how you would 
arrive at the 
findings of the 
study 

1. To analyze the role of 
the following factors 
that influence 
operational efficiency 
of MSMEs: 
 People 
 Processes 
 Technology 
 Infrastructure 
 Funding  

Questionnaire 
Administered to 
selected 
companies in the 
pilot study, the 
reliability of the 
questionnaire was 
tested, and the 
revised 
questionnaire was 
administered 
thereafter during 
the main study 

The questionnaire was 
administered to selected 
companies during the pilot 
study to test its reliability. 
After revisions, the revised 
questionnaire was 
administered during the main 
study 

The questionnaire was 
administered to selected 
companies during the 
pilot study to test its 
reliability. After 
revisions, the revised 
questionnaire was 
administered during the 
main study 

Responses collected 
from MSMEs were 
pre-coded. All 
responses were 
entered into 
Microsoft Excel 
2013 and then 
transferred to IBM 
SPSS 21.0 software 
for analysis (Step 
A). 

.2. To identify strategies 
that help enhance the 
operational efficiency 
of MSMEs 

The questionnaire 
was administered 
to selected 
companies during 
the pilot study to 
test its reliability. 
After revisions, 
the revised 
questionnaire was 
administered 
during the main 
study 

Responses to the 
questionnaire were collected 
through an offline survey 
during the pilot study and a 
mix of offline and online 
surveys (Google Forms, 
LinkedIn, WhatsApp) during 
the main study. 

This study covered 
MSMEs in South India 
from five states  
viz.Telangana,Andhra 
Pradesh, Karnataka, 
Kerala and Tamil Nadu 
as these states accounted 
for more than 25% of 
MSMEs in the country. 
Target sample size 
400,data was eventually 
collected from 316 
MSMEs(Refer Page 54)  

Step A: Responses 
collected from 
MSMEs were pre-
coded. All responses 
were entered into 
Microsoft Excel 
2013 and then 
transferred to IBM 
SPSS 21.0 software 
for analysis. 

Step B: Statistical 
tools used in this 
study included: 

Frequency 
Distribution: For 
MSMEs in graphical 
and tabular formats. 
Z-Test (Bivariate 
Data Analysis 
Technique): To 
measure the 
significant influence 
of the socio-
economic profile of 
MSMEs and factors 
representing 
opportunities and 
threats for MSMEs. 
Chi-Square Test: 
To check the 
association between 
nominal data of the 
socio-economic 
profile of MSMEs 
and scale data of 
factors representing 
opportunities and 
threats for MSMEs. 
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3. To suggest a model 
that provides 
recommendations for 
the Indian generic 
pharma industry to 
enhance the 
operational efficiency 
of MSMEs 

Key findings 
from the main 
study were used 
to capture 
recommendations 
for enhancing the 
operational 
efficiency of 
MSMEs. 

Key findings from the main 
study were used to capture 
recommendations for 
enhancing the operational 
efficiency of MSMEs 

Key findings from the 
main study were used to 
develop 
recommendations for 
enhancing the 
operational efficiency of 
MSMEs. 

Key findings from 
the main study were 
used to capture 
recommendations 
for enhancing 
operational 
efficiency. 
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4.1 Analysis and Report 

Strategies to Enhance Operational Efficiency of MSME in Generic Pharma Industry  

Research Objectives 

1. To analyse the role of the following factors that influence operational efficiency: 

 People 

 Processes 

 Technology 

 Infrastructure 

 Funding ecosystem 

2. To identify strategies that help in enhancing the operational efficiency of MSMEs 

3. To suggest a model that provides recommendations for  the Indian generic pharma to  

     enhance operational efficiency of MSMEs 

 

Research Hypothesis 

H01: The relationship between people and process significantly impacts the operational 

efficiency in MSME 

H02: Infrastructure is a significant factor in enhancing operational efficiency in MSME 

H03 :Technology is a significant factor in enhancing operational efficiency in MSME 

H04: There is a significant relationship between Technology and Funding to enhance 

Operational efficiency in MSME 

 

Research Questions 

RQ1-What were the critical areas under the Primary and Secondary factors affecting 

Operational efficiency of MSME? 

RQ2-What were the strategies that help in enhancing Operational efficiency in MSMEs?  

RQ3-What kind of model can be suggested that helps in enhancing the Operational Efficiency 

of MSMEs? 
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Snap - shot of Data

After coding
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I. Question wise analysis 

State Distribution

Frequency Percent Valid Percent Cumulative Percent

Andhra Pradesh 68 0.21 21 21

Karnataka 67 0.21 21 42

Kerala 53 0.17 17 59

Tamil Nadu 50 0.16 16 75

Telangana 78 0.25 25 100

Total 316

Based on the chart above, we concluded that the highest number of responses were from the 

state of Telangana(i.e., 25%).

1.The basic educational qualification of personnel on the shop floor is:

Frequency Percent Valid Percent Cumulative Percent

Graduate 140 0.44 44 44

Postgraduate 41 0.23 13 57

XIIth pass 135 0.42 43 100

Total 316
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From the above chart, we concluded that graduates have the highest response rate(i.e.,44%).

2.Type of Induction/Training Program undergone(Tick all that apply)

Frequency Percent
Valid 

Percent

Cumulative 

Percent

Hands-on training 59 0.19 19 19

Organizational Overview 

and Policies
76 0.24 24 43

Organizational Overview 

and Policies, Hands-on 

training

17 0.05 5 48

Organizational Overview 

and Policies, SOP 

Manuals

3 0.01 1 49

Organizational Overview 

and Policies, SOP 

Manuals, Hands-on 

training

151 0.48 48 97

SOP Manuals 6 0.02 2 99

SOP Manuals, Hands-on 

training
4 0.01 1 100

Total 316

Most of the respondents underwent an organizational overview, and reviewed policies, and 
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SOP manuals, while some chose a combination of organizational overview and policies along 

with hands-on training.

3.Training Evaluation (effectiveness check) Methodology followed by your organization.

Frequency Percent

Valid 

Percent

Cumulative 

Percent

Manual forms 91 0.29 29 29

Manual forms, Software 35 0.11 11 40

Manual forms, Software, 

Others

61 0.19 19 59

Others 22 0.07 7 66

Software 107 0.34 34 100

Total 316

The purpose of training evaluation was to assess whether the training was successful in 

meeting its intended objectives and whether it delivered value to both the organization and its 

participants. Based on the data presented in the graph, it could be concluded that the usage of 

software had achieved a high level of success.
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1. Have you undergone the refresher training program?

Frequency Percent Valid Percent Cumulative Percent

No 106 0.34 34 34

Yes 210 0.66 66 100

Total 316

Based on the graph above, we concluded that the majority of respondents had participated in 

the refresher training program.

5Q. Mention the frequency of the refresher training program:

Frequency Percent Valid Percent Cumulative 
Percent

Monthly 94 0.30 30 30

Monthly, Need-based 12 0.04 4 34

Monthly, Quarterly 13 0.04 4 38

Monthly, Quarterly, Need-

based

10 0.03 3 41

Monthly, Quarterly, Need-

based, Others

36 0.11 11 52

Need-based 102 0.32 32 84

Others 18 0.06 6 90

Quarterly 22 0.07 7 97

Quarterly, Need-based 9 0.03 3 100

Total 316
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Most respondents preferred monthly or need-based refresher training, with monthly training 

being the top choice. Some also liked a mix of frequencies. This highlighted the need for 

flexible training options to meet employees' diverse preferences.

6Q. Were you aware of the Standard Operating Procedures (SOPs) of your 

organization?

Frequency Percent Valid Percent Cumulative Percent

No 98 0.31 31 31

Yes 218 0.69 69 100

Total 316

Most employees, around 69%, were aware of their organization's Standard Operating 

Procedures (SOPs), which was positive for maintaining consistency and quality. However, 

about 31% were not aware, indicating a need to improve communication and training to ensure 

everyone knew the SOPs, which were essential for smooth operations.
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7Q. Did the Induction/Training program help you get awareness of the SOPs?

Frequency Percent Valid Percent

Cumulative 

Percent

No 34 0.11 11 11

Yes 282 0.89 89 100

Total 316

Most respondents, about 89.2%, found the training program effective in increasing their SOP 

awareness. However, 10.8% did not. This suggested that the majority benefited, but there was

room for improvement to better serve those who didn't.

8Q. Do you think SOPs that were followed on the shop floor need improvement?

Frequency Percent Valid Percent Cumulative Percent

No 42 0.13 13 13

Yes 274 0.87 87 100

Total 316
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Most respondents, around 86.7%, believed shop floor SOPs needed improvement, indicating a 

consensus for potential enhancements. However, 13.3% did not see a need for changes, 

highlighting some level of satisfaction with current procedures.

9Q. The mechanisms to report the failure of any material to comply with the required 

specifications at different stages of manufacturing?

Frequency Percent

Valid 

Percent Cumulative Percent

Manual Forms/Systems 105 0.33 33 33

Manual Forms/Systems, 

Online

96 0.30 30 63

Manual Forms/Systems, 

Online, Others

46 0.15 15 78

Online 37 0.12 12 90

Online, Others 12 0.04 4 94

Others 20 0.06 6 100

Total 316
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Multiple reporting methods were employed in manufacturing, with 'Manual Forms/Systems' 

(33.2%) and 'Manual Forms/Systems, Online' (30.4%) being the most prevalent. This data 

underscored the diverse approaches used to report material failures, highlighting the 

adaptability within manufacturing processes.

10. The tools used to Investigate and rectify those failures to avoid their recurrence?

Frequency Percent
Valid 

Percent

Cumulative 

Percent

Manual Forms/Systems 71 0.22 22 22

Manual Forms/Systems, 

Online
49 0.15 15 37

Manual Forms/Systems, 

Online, Others
73 0.23 23 60

Manual Forms/Systems, 

Others
15 0.05 5 65

Online 72 0.23 23 88

Online, Others 18 0.06 6 94

Others 18 0.06 6 100

Total 316
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From the above table/chart, we concluded that most of the respondents(i.e., 58%) used the 

tools Manual Forms/Systems, Online, Manual Forms/Systems, and Others to investigate and 

rectify those failures to avoid their recurrence.

11. The time frame to address any errors/failures at different stages in manufacturing?

Frequency Percent Valid Percent Cumulative Percent

Between 30-60 days 84 0.27 27 27

Less than 30 days 183 0.58 58 85

More than 60 days 29 0.09 9 94

Others 20 0.06 6 100

Total 316

From the above table/chart, we concluded that 58% of the respondents took less than 30 days 

to address any errors/failures at different stages in manufacturing. 
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12. Your organization is certified with

Frequency Percent
Valid 

Percent
Cumulative Percent

ISO 159 0.5 50 50

ISO, State FDA 13 0.04 4 54

ISO, State FDA, 

Others
44 0.14 14 68

Others 37 0.12 12 80

State FDA 63 0.2 20 100

Total 316

From the above table/chart, we conclude that more than 50% of the organizations were 

certified with ISO. 

13. The type of inspections your organization undergoes:-

Frequency Percent
Valid 

Percent

Cumulative 

Percent

Only internal Audits 59 0.19 19 19

Only internal Audits, Others 6 0.02 2 21

Others 41 0.13 13 34

State FDA 129 0.41 41 75

State FDA, Third party audits 15 0.04 4 79

State FDA, Third-party audits, 

Only internal Audits
7 0.02 2 81
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State FDA, Third-party audits, 

Only internal Audits, Others
34 0.11 11 92

Third-party audits 25 0.08 8 100

Total 316

From the above table/chart we concluded that the majority of the organizations i.e., 41% had 

undergone FDA type of inspection.

14. Does your organization conduct/organize skill development programs

Frequency Percent Valid Percent
Cumulative 

Percent

No 51 0.16 16 16

Yes 265 0.84 84 100

Total 316
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From the above table/chart, we conclude that except 16% of the organizations remaining all 

conducted the skill development programs.

15. Does your organization encourage you to attend skill development programs 

conducted by Government organizations or other peer group organizations?

Frequency Percent Valid Percent
Cumulative 

Percent

No 59 0.19 19 19

Yes 257 0.81 81 100

Total 316

From the above table/chart we concluded that most of the respondents i.e., 81% felt that their 

organization encouraged to attend skill development programs .
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16. Usual down time of equipment in the manufacturing area or the laboratory is :

Frequency Percent Valid Percent
Cumulative 

Percent

Between 2-7 days 128 0.4 40 40

Less than 48 hrs. 131 0.42 42 82

More than 7 days 30 0.1 10 92

Others, pl. specify --

----
27 0.08 8 100

Total 316

From the above table/chart we concluded that most of the respondents i.e., 82% felt that the 

usual downtime of an equipment in manufacturing area or in the laboratory was less than 7 

days (42% -- less than 48hrs, 40% -- between 2 to 7 days).

17.The Processes in manufacturing were Automated up to :

Frequency Percent Valid Percent Cumulative Percent

Between 10-

30%

148 0.47 47 47

Less than 

10%

96 0.3 30 77

More than 

30%

41 0.13 13 90

Others 31 0.1 10 100

Total 316
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From the above table/chart we concluded that most of the respondents i.e., 47% felt that the 

processes in manufacturing were automated up to  between 10 – 30%.

18. The processes which still need automation were :

Frequency Percent Valid Percent
Cumulative 

Percent

Documentation on shopfloor 135 0.43 43 43

Incident reporting 26 0.08 8 51

Inventory management 59 0.19 19 70

Inventory management, 

Documentation on shopfloor
9 0.02 2 72

Inventory management, 

Documentation on shopfloor, 

Incident reporting

19 0.06 6 78

Inventory management, 

Documentation on shopfloor, 

Incident reporting, Others

34 0.11 11 89

Others 34 0.11 11 100

Total 316
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From the above table/chart we concluded that most of the respondents i.e., 43% felt that the 

process documentation on shopfloor still need automation.

19. The barriers for automation were:-

Frequency Percent Valid Percent

Cumulative 

Percent

Computer Skills and 

mindset

176 0.56 56 56

Lack of funds 66 0.21 21 77

Others, pl. specify ------ 26 0.08 8 85

Outdated IT tools 48 0.15 15 100

Total 316
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From the above graph, we concluded that 56% of the respondents felt that computer skills and 
mindset was the major barrier to automation.

20. The tools used to predict demand/supply for products being manufactured were :

Frequency Percent
Valid 
Percent

Cumulative 
Percent

Alerts from market 54 0.17 17 17

Alerts from market, Online 

software

17 0.05 22

Manual Forms 96 0.3 30 52

Manual Forms, Alerts from 

market

3 0.01 1 53

Manual Forms, Alerts from 

market, Online software

19 0.06 6 59

Manual Forms, Alerts from 

market, Online software, 

Others,pl. specify ------

46 0.15 15 74

Manual Forms, Online 

software

11 0.03 3 77

Online software 55 0.17 17 94

Online software, Others,pl. 

specify ------

9 0.03 3 97

Others. specify ------ 6 0.03 3 100

Total 316
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From the above graph we concluded that, 30% of the respondents felt that Manual Forms was 

the highly used tool for the predicting of Demand/Supply for products being manufactured.

21.The errors observed during manufacturing can be attributed to

Frequency Percent Valid Percent

Cumulative 

Percent

Failure to follow procedure 49 0.15 15 15

Failure to follow procedure, 

Lack of manpower

26 0.08 8 23

Lack of manpower 40 0.13 13 36

Manual entries 131 0.42 42 78

Manual entries, Failure to 

follow procedure

3 0.01 1 79

Manual entries, Failure to 

follow procedure, Lack of 

manpower

15 0.05 5 84

Manual entries, Failure to 

follow procedure, Lack of 

manpower, Others,pl. 

specify ------

27 0.08 8 92

Others,pl. specify ------ 25 0.08 8 100

Total 316



Page|54

According to data, 42% of the respondents felt that Manual Entries were the major errors 

observed during manufacturing.

22.The warehouse for storage of materials (RM and FP) were:

Frequency Percent

Valid 

Percent

Cumulative 

Percent

None of the above 54 0.17 17 17

Temperature ,Humidity 

Controlled

107 0.34 34 51

Temperature ,Humidity 

Controlled and Fire resistant

71 0.22 22 73

Temperature controlled 84 0.27 27 100

Total 316



Page|55

From the above graph we concluded that,34% of the respondents felt that Temperature 

,Humidity Controlled is the best warehouse for storage of materials (RM and FP).

23.There were different storage facilities for Heat and Light Sensitive products:

Frequency Percent Valid Percent Cumulative Percent

No 34 0.11 11 11

Yes 282 0.89 89 100

Total 316

The majority of the respondents i.e., 89% of the respondents felt that there were different 

storage facilities for Heat and Light Sensitive products.
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24.The usual time of product to reach the retailer from your warehouse after dispatch is:

Frequency Percent Valid Percent

Cumulative 

Percent

Between 5-10 days 138 0.44 44 44

Less than 5 days 154 0.49 49 93

More than 10 days 16 0.05 5 98

Others 8 0.02 2 100.0

Total 316

From the above graph we concluded that,93% of the respondents felt that the usual time of 

product to reach the retailer from  warehouse after dispatch was less than 10 days. Among 

them, 49% of the respondents felt that the usual time of product to reach the retailer from  

warehouse after dispatch was less than 5 days.

25.The improvement in the overall process to increase speed to market were? 

Frequency Percent

Valid 

Percent

Cumulative 

Percent

Inventory management 110 0.35 35 35

Inventory management, 

Laboratory Quality Checks 

and record keeping

3 0.01 1 36

Inventory management, 

Laboratory Quality Checks 

23 0.07 7 43
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and record keeping, 

Transportation

Inventory management, 

Laboratory Quality Checks 

and record keeping, 

Transportation, Others

51 0.16 16 59

Laboratory Quality Checks 

and record keeping

66 0.21 21 80

Laboratory Quality Checks 

and record keeping, 

Transportation

24 0.08 8 88

Transportation 39 0.12 12 100

Total 316

The majority of the respondents i.e., 35% felt that the inventory management would be 

improved in the overall process to increase speed to market and according to respondents the 

next most important area for the improvement was Laboratory Quality Checks and record 

keeping.
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26.The major bottleneck for securing government funding for an MSME is:

Frequency Percent

Valid 

Percent

Cumulative 

Percent

Delay in approvals 20 0.06 6 6

Others 22 0.07 7 13

Paperwork and documentation 96 0.3 30 43

Paperwork and documentation, 

Delay in approvals

25 0.08 8 51

Paperwork and documentation, 

Red Tapism

22 0.07 7 58

Paperwork and documentation, 

Red Tapism, Delay in approvals

22 0.07 7 65

Paperwork and documentation, 

Red Tapism, Delay in approvals, 

Others

36 0.12 12 77

Red Tapism 73 0.23 23 100

Total 316

Most of the respondents felt that paper work and documentation and Red Tapism  were the 

major bottleneck for securing government funding for an MSME. In that 30% of the 
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respondents felt that the Paper work and documentation was the reason whereas 23% of the 

respondents felt that Red Tapism was the reason. 

 

27.Other benefits which can be extended by government to promote manufacturing in 

MSME sector were : 

 

  Frequency Percent 

Valid 

Percent 

Cumulative 

Percent 

Improving supply chain network 31 0.1 10 10 

Improving supply chain network, 

Others,pl. specify ---- 

9 0.03 3 13 

Increase in Fund allocation 24 0.08 8 21 

Increase in Fund allocation, 

Improving supply chain network 

17 0.05 5 26 

Others,pl. specify ---- 11 0.04 4 30 

Reduction in taxes for MSME’s 99 0.31 31.0 61 

Reduction in taxes for MSME’s, 

Improving supply chain network 

41 0.13 13.0 74 

Reduction in taxes for MSME’s, 

Increase in Fund allocation 

17 0.05 5.0 79 

Reduction in taxes for MSME’s, 

Increase in Fund allocation, 

Improving supply chain network 

23 0.07 7.0 86 

Reduction in taxes for MSME’s, 

Increase in Fund allocation, 

Improving supply chain network, 

Others,pl. specify ---- 

44 0.14 14.0 100.0 

Total 316 
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From the above graph we concluded that the major respondents i.e., 31% of the respondents 

felt that they needed Reduction in taxes for MSME’s as a benefit from the government to 

promote manufacturing in MSME sector. 

II. Relationship analysis 

I. Q1 vs Q3 

1.The basic educational qualification of personnel on the shop floor is:  

3.Training Evaluation (effectiveness check) Methodology followed by your organization 

Q3

TotalManual 

forms

Manual 

forms, 

Software

Manual 

forms, 

Software, 

Others

Others Software

Q1

Graduate 43 7 26 10 54 140

Post 

graduate 
9 6 9 0 17 41 

XIIth 

pass
39 22 26 12 36 135 

Total 91 35 61 22 107 316
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From the above table one concluded that the persons with higher education qualification were

using software for training evaluation methodology followed by their organization. 

To examine results with population

Chi-Square Tests

Value df Asymptotic Significance (2-sided)

Pearson Chi-Square 16.753 8 0.033

Likelihood Ratio 20.419 8 0.009

N of Valid Cases 316

Since P value = 0.033 is less than 0.05, that is, there is some relationship between the 

educational qualification of personnel and Training Evaluation Methodology followed by 

organization. 

II. Q4 vs Q6

4.Have you undergone the refresher training program? 

6.W

ere

you 

awa

re

of 

the 

Stan

dard 

Ope

ratin

g Procedures (SOPs) of your organization?
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Q6 
Total 

No Yes 

Q4 
No 60 46 106 

Yes 38 172 210 

Total 98 218 316 

 

From the above table we concluded that those who had undergone the refresher training 

program were mostly aware of the Standard Operating Procedures (SOPs) of organization. The 

refresher training program had some effect on getting awareness of SOPs of organization. 

To examine results with population: 

Chi-Square Tests 

  Value df Asymptotic 

Significance (2-

sided) 

Exact Sig. 

(2-sided) 

Exact 

Sig. (1-

sided) 

Pearson Chi-

Square 

48.825 1 0 
  

Continuity 

Correction 

47.042 1 0 
  

Likelihood Ratio 47.652 1 0 
  

Fisher's Exact Test 
   

0 0 

N of Valid Cases 316         

Since P value = 0 is less than 0.05, that is, the refresher training program is beneficial in 

increasing awareness of SOPs of organization. 

 

III. Q7 vs Q8 

7. Did the Induction/Training program help you get awareness of the SOPs.  

8.Do you think SOPs that were followed in the shop floor need improvement?  

  

Q8 
Total 

No Yes 

Q7 
No 17 17 34 

Yes 25 257 282 

Total 42 274 316 
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From the above table one concluded that most of the respondents those who have awareness of 

the SOPs thought that SOPs that were followed in the shop floor needed improvement.

To examine results with population

Chi-Square Tests

Value df Asymptotic 
Significance(2-
sided)

Exact 
Sig. (2-
sided)

Exact Sig. 
(1-sided)

Pearson Chi-Square 44.548 1 0

Continuity Correction 41.051 1 0

Likelihood Ratio 31.67 1 0

Fisher's Exact Test 0 0

N of Valid Cases 316

Since P value = 0 is less than 0.05, that is those people who got awareness of SOPs through 

training program think that SOPs that were followed in the shop floor need 

improvement.
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IV. Q12 vs Q13

12.Your organization is certified with 

13.The type of inspections your organization undergoes

From the above table one concluded that most of the organizations were certified with ISO and 

state FDA is one major inspection type which every organization had undergone.

To examine results with population

Q13

Only 

internal 

Audits

Only 

internal 

Audits, 

Others Others

State 

FDA

State 

FDA, 

Third 

party 

audits

State FDA, 

Third party 

audits, Only 

internal 

Audits

State 

FDA, 

Third 

party 

audits, 

Only 

internal 

Audits, 

Others

Third 

party 

audits

Total

Q12

ISO 43 6 12 83 8 0 0 7 159

ISO, State 

FDA
0 0 0 6 0 7 0 0 13

ISO, State 

FDA, Others
0 0 3 7 0 0 34 0 44

Others 5 0 23 5 0 0 0 4 37

State FDA 11 0 3 28 7 0 0 14 63

Total 59 6 41 129 15 7 34 25 316
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Chi-Square Tests

Value df Asymptotic Significance (2-sided)

Pearson Chi-Square 527.637 28 0

Likelihood Ratio 322.173 28 0

N of Valid Cases 316

Since P value = 0 is less than 0.05 , that is the organizational certificate depends upon type 

of inspections an organization undergoes.

V. Q17 vs Q16

17.The Processes in manufacturing were Automated up to : 

16.Usual down time of an equipment in manufacturing area or in the laboratory is

Q16

TotalBetween 2-7 

days

Less than 

48 hrs.

More than 

7 days

Others,pl. 

specify ---

Q17

Between 10-30% 93 55 0 0 148

Less than 10% 19 50 8 19 96

More than 30% 7 17 17 0 41

Others 9 9 5 8 31

Total 128 131 30 27 316

From the above table we concluded that, the most of the processes in manufacturing were

automated up to less than 30%(i.e., both between 10-30% and less than 10%) and the usual 

downtime of an equipment in that processes in manufacturing area was less than 7 days (i.e., 

between 2-7 days and less than 48 hrs.).

To examine results with population
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Chi-Square Tests

Value df

Asymptotic Significance (2-

sided)

Pearson Chi-

Square 140.321 9 0

Likelihood Ratio 143.698 9 0

N of Valid Cases 316

Since P value = 0 is less than 0.05 , the less automated processes have equipment that 

takes more down time in manufacturing area

VI. Q14 vs Q17

14.Does your organization conduct/organize skill development programs

17.The Processes in manufacturing were Automated up to:

Q17
Total

Between 10-30% Less than 10% More than 30% Others

Q14
No 18 19 0 14 51

Yes 130 77 41 17 265

Total 148 96 41 31 316

From the above table one concluded that most of the organizations which conducted skill 

development program had less percentage of automated processes in manufacturing.

To examine results with population

Chi-Square Tests

Value df Asymptotic Significance (2-sided)

Pearson Chi-

Square 29.858 3 0

Likelihood Ratio 31.559 3 0
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N of Valid Cases 316

Since P value = 0 is less than 0.05 , that is the percentage of processes in manufacturing 

were Automated is less than in the organizations which conduct skill development 

programs.

VII. Q6 vs Q21

6.Were you aware of the Standard Operating Procedures (SOPs) of your organization?  

21.The errors observed during manufacturing can be attributed to 

Q6
Total

No Yes

Q21

Failure to follow procedure 15 34 49

Failure to follow procedure, Lack of manpower 7 19 26

Lack of manpower 17 23 40

Manual entries 53 78 131

Manual entries, Failure to follow procedure 3 0 3

Manual entries, Failure to follow procedure, Lack of 

manpower 0 15 15

Manual entries, Failure to follow procedure, Lack of 

manpower, Others,pl. specify ------ 0 27 27

Others,pl. specify ------ 3 22 25

Total 98 218 316

From the above table one concluded that more number of errors during manufacturing were in 

the organizations where the persons were not aware of the SOPs. 
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To examine results with population

Chi-Square Tests

Value df Asymptotic Significance (2-sided)

Pearson Chi-

Square 37.915 7 0

Likelihood Ratio 50.983 7 0

N of Valid Cases 316

Since P value = 0 is less than 0.05 , that is there were more number of errors during 

manufacturing were in the organizations in which the persons have awareness of the 

SOPs.

VIII. Q7 vs Q21

7. Did the Induction/Training program help you get awareness of the SOPs. 

21.The errors observed during manufacturing can be attributed to

Q7 Tota

lNo Yes

Q21 Failure to follow procedure 11 38 49

Failure to follow procedure, Lack of manpower 0 26 26

Lack of manpower 0 40 40

Manual entries 20 111 131

Manual entries, Failure to follow procedure 0 3 3

Manual entries, Failure to follow procedure, Lack of 

manpower

0 15 15

Manual entries, Failure to follow procedure, Lack of 

manpower, Others,pl. specify ------

0 27 27

Others,pl. specify ------ 3 22 25

Total 34 282 316
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From the above table one can concluded that there were more number of errors during 

manufacturing in the organizations which got awareness of the SOPs by training 

program. This can be attributed to more manual systems and good detection systems 

To examine results with population 

Chi-Square Tests 

  Value Df Asymptotic Significance (2-sided) 

Pearson Chi-Square 23.168 7 0.002 

Likelihood Ratio 33.31 7 0 

N of Valid Cases 316 
  

    

 

Since P value = 0.002 is less than 0.05 , that is there were more number of errors during 

manufacturing were in the organizations which got awareness of the SOPs by training 

program. 

 

IX. Q5 vs Q21 

5.Mention the frequency of the refresher training program 

21.The errors observed during manufacturing can be attributed to  

  

 

 

 

 
Q21 

Q5 

Total 

Monthly Monthly, 

Need based 

Monthly, 

Quarterly 

Monthly, 

Quarterly, 

Need 

based 

Monthly, 

Quarterly, 

Need based, 

Others 

Need 

based 

Others Quarter

ly 

Quarter

ly, 

Need 

based 

Failure to 

follow 

procedure 

3 0 6 0 0 36 4 0 0 49 

Failure to

follow 

procedure, 

Lack of

manpower 

0 0 7 0 0 19 0 0 0 26 

Lack of

manpower 
14 4 0 0 0 15 0 7 0 40 

Manual 60 0 0 0 12 26 14 10 9 131 
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entries

Manual 

entries, 

Failure to 

follow 

procedure

0 0 0 0 0 3 0 0 0 3

Manual 

entries, 

Failure to 

follow 

procedure, 

Lack of 

manpower

0 8 0 0 7 0 0 0 0 15

Manual 

entries, 

Failure to 

follow 

procedure, 

Lack of 

manpower, 

Others,pl. 

specify -----

-

10 0 0 0 17 0 0 0 0 27

Others,pl. 

specify -----

-

7 0 0 10 0 3 0 5 0 25

Total 94 12 13 10 36 102 18 22 9 316
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From above table one can concluded that the frequency of refresher training program has some 

impact on the errors observed during manufacturing. 

To examine results with population 

Chi-Square Tests

Value Df Asymptotic Significance (2-sided)

Pearson Chi-Square 523.158 56 0

Likelihood Ratio 395.149 56 0

N of Valid Cases 316

Since P value = 0 is less than 0.05 , that is more number of errors were occurring based on 

the how frequent the refresher training program is happening.

III. Component wise/Category wise analysis 

1. People:

People were critical for managing, improving the operational efficiency.  

The efficiency is measured by the qualification. Higher qualification will indicate better 

efficiency.

Education qualification: 

Frequency Percent Valid Percent Cumulative Percent

Graduate 140 0.44 44 44

Postgraduate 41 0.23 13 57

XIIth pass 135 0.43 43 100

Total 316

From the above chart, we  concluded that graduates and XIIth   pass had the same response 

rate(i.e.,44%).A single indicator( I1 ) for people was computed:- 

From principal component analysis the weight or relative importance is 0.68, i.e., w1 = 0.68. 
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The number of graduates and postgraduates were 181 and the percentage is 0.57, i.e., p1 = 

0.57. 

I1 = w1 * p1 = 0.68 * 0.57 

I1 = 0.39. 

A single indicator for people is 0.39, i.e., I1 = 0.39. 

People were influencing operational efficiency up to 0.39. 

 

2. Processes: 

Processes is the key for managing/improving Operational efficiency. 

The following questions Q2,Q4,Q6,Q12,Q14  were related to the processes. 

2Q. Type of Induction/Training Programmed Undergone(Tick All That Apply)? 

4Q. Have You Undergone the Refresher Training Program? 

6Q. Were You Aware of The Standard Operating Procedures (SOPs) Of Your Organization?  

12Q. Your Organization Is Certified With? 

14Q. Does Your Organization Conduct/Organize Skill Development Programs? 

 

Summary of the questions -   condense all the questions. 

Must give one number /fractions which will indicate the impact of processes. 

The Principal Component Analysis has the following weights for the questions. 

For question 2: W2 =0.66  

For question 4: W4=0.78  

For question 6: W6=0.75  

For question 12: W12=0.62  

For question 14: W14=0.75  

A single indicator for  all these questions indicating process is computed as follows. 

 

2Q. Type of Induction/Training Programmed Undergone(Tick All That Apply). 

  

  Frequency Percent Valid Percent 

Cumulative 

Percent 

Hands-On Training 59 0.19 19 19 

Organizational Overview and 

Policies 

76 0.24 24 43 

Organizational Overview and 17 0.05 5 48 
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Policies, Hands-On Training

Organizational Overview and 

Policies, SOP Manuals

3 0.01 1 49

Organizational Overview and 

Policies, SOP Manuals, Hands-

On Training

151 0.48 48 97

SOP Manuals 6 0.02 2 99

SOP Manuals, Hands-On 

Training

4 0.01 1 100

Total 316

Most of the respondents underwent an organizational overview, and reviewed policies, and sop 

manuals, while some chose a combination of organizational overview and policies along with 

hands-on training.

For this the positive respondents were :

a. Organizational Overview and Policies, SOP Manuals , Hands – On Training.

b. Only Hands on Training.

c. Only Organizational Overview and Policies Were Of High Importance  From Respondents 

Point Of View.

The  Proportions.

0.48 i.e., Organizational Overview and Policies, Sop Manuals, Hands – On Training.(P1)

0.19 i.e., Only Hands on Training.(P2)

0.24 i.e., Only Organizational Overview and Policies.(P3)

The overall proportions of Q2 can be taken as

P2=(0.48+0.19+0.25)/3=0.30.

P2=0.30
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4Q. Have You Undergone the Refresher Training Program?

Frequency Percent Valid Percent Cumulative Percent

No 106 0.34 34 34

Yes 210 0.66 66 100

Total 316

Based on the graph above, we concluded that the majority of respondents had participated in 

the refresher training program.

Respondents had attended the refresher training program proportions as.

P4 = 210/316=0.66

P4 =0.66

6Q. Were you Aware of the Standard Operating Procedures (SOPs) of Your 

Organization?

Frequency Percent Valid Percent Cumulative Percent

No 98 0.31 31 31

Yes 218 0.69 69 100

Total 316
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Most employees, around 69%, were aware of our organization's Standard Operating 

Procedures (SOPs), which was positive for maintaining consistency and quality. However, 

about 31% were not aware, indicating a need to improve communication and training to ensure 

everyone knew the sops, which were essential for smooth operations.

Were you Aware of the Standard Operating Procedures (SOPs) of Your Organization?

218 gave a response that they were aware of SOPs, the proportion was :-

P6=0.69

12Q. Your Organization Is Certified With?

Frequency Percent Valid Percent Cumulative Percent

ISO 159 0.50 50 50

ISO, State FDA 13 0.04 4 54

ISO, State FDA, 

Others
44 0.14 14 68

Others 37 0.12 12 80

State FDA 63 0.20 20 100

Total 316
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From the above table/chart, we concluded that more than 50% of the organizations were

certified with ISO.

Your Organization Is Certified With

ISO – 159  = 0.50

State FDA – 63 = 0.20

ISO, State FDA, Others – 44 = 0.14

The proportion of companies that have at least one type of certification.

P12=(0.50+0.20+0.14)/3 = 0.28

14Q . Does your organization conduct/organize Skill Development Programs?

Frequency Percent
Valid 

Percent

Cumulative 

Percent

Only Internal Audits 59 0.19 19 19

Only Internal Audits, Others 6 0.02 2 21

Others 41 0.13 13 34

State FDA 129 0.41 41 75

State FDA, Third Party Audits 15 0.04 4 79

State FDA, Third-Party Audits, 

Only Internal Audits
7 0.02 2 81

State FDA, Third-Party Audits, 

Only Internal Audits, Others
34 0.11 11 92

Third-Party Audits 25 0.08 8 100

Total 316
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From the above table/chart we concluded that the majority of the organizations i.e., 41% had 

undergone  the FDA type of inspection.

Does your organization conduct/ organize Skill Development Program?

254 respondents mentioned that yes, their companies conduct Skill Development Program.

The proportion was

P14 = 254/316=0.80(80%).

The overall percentage operational efficiency of MSME generic pharma.

I2=0.56

We could inform that the processes impacted/improved operational efficiency up to 56%.

3. Technology

The influence of technology in managing/ improving the operational Efficiency of MSME in 

generic pharma.

Technology is key for any company in particular Bulk Drug/Generic Pharmacy Industry.

The following QuestionsQ10,Q17,Q20,Q21 considered to represent technology.

10Q. The tools used to Investigate and rectify those failures to avoid their recurrence?

17Q.The Processes in manufacturing were Automated up to :



Page|78 

 

20Q. The tools used to predict demand/supply for products being manufactured were : 

21Q.The errors observed during manufacturing can be attributed to: 

 

The weights or relative importance’s were 0.70,0.60,0.60,0.30.These weights were obtained 

from principal component analysis. 

 

Summary of the questions/condense the questions. 

A single indicator of all these questions indicating technology in computed as follows 

 

10. The tools used to Investigate and rectify those failures to avoid their recurrence? 

  Frequency Percent Valid Percent Cumulative Percent 

Manual 

Forms/Systems 
71 0.22 22 22 

Manual 

Forms/Systems, 

Online 

49 0.15 15 37 

Manual 

Forms/Systems, 

Online, Others 

73 0.23 23 60 

Manual 

Forms/Systems, 

Others 

15 0.05 5 65 

Online 72 0.23 23 88 

Online, Others 18 0.06 6 94 

Others 18 0.06 6 100 

Total 316 
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From the above table/chart, we concluded that most of the respondents(i.e., 58%) used the 

tools Manual Forms/Systems, Online, Manual Forms/Systems, and Others to investigate and 

rectify those failures to avoid their recurrence.

The tools used to investigate and rectify these failures to avoid their recurrence .

1.manual Forms /systems -71/316=0.22

2.online-72/316=0.23

3.Manual forms/sysytems,online,others-73/316=0.23

The overall proportion is 0.22+0.23+0.23/3=0.23

17.The Processes in manufacturing were Automated up to :

Frequency Percent
Valid 

Percent

Cumulative 

Percent

Between 10-30% 148 0.47 47 47

Less than 10% 96 0.3 30 77

More than 30% 41 0.13 13 90

Others 31 0.1 10 100

Total 316
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From the above table/chart we concluded that most of the respondents i.e., 47% felt that the 

processes in manufacturing were automated up to  between 10 – 30%.

148 Respondents indicated that the Automation is due up to 10% -30%.

41 Respondents indicates that they have Automation more than 30%.

The Proportion is  148/316=0.47 ; 41/316=0.13

Let the proportion be p17 = (0.47+0.13)/2=0.30

20. The tools used to predict demand/supply for products being manufactured were :

Frequency Percent

Valid 

Percent

Cumulative 

Percent

Alerts from 

market

54 0.17 17 17

Alerts from 

market, Online 

software

17 0.05 22

Manual Forms 96 0.3 30 52

Manual Forms, 

Alerts from 

market

3 0.01 1 53

Manual Forms, 

Alerts from 

market, Online 

software

19 0.06 6 59
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From the above graph we concluded that, 30% of the respondents felt that Manual Forms was 

the highly used tool for the predicting of Demand/Supply for products being manufactured.

The tool used to predict Demand/Supply for products being manufactured were

1.Manual Forms  96/316=0.30

2.Online Software 55/316=0.17

3.Alerts Form Market 54/316=0.17

Manual Forms, 

Alerts from 

market, Online 

software, 

Others,pl. specify 

------

46 0.15 15 74

Manual Forms, 

Online software

11 0.03 3 77

Online software 55 0.17 17 94

Online software, 

Others,pl. specify 

------

9 0.03 3 97

Others,pl. specify 

------

6 0.03 3 100

Total 316
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The overall proportion is p20 = (0.17+0.17+0.30)/3= 0.21 

21.The errors observed during manufacturing can be attributed to 

  

 Frequency Percent Valid Percent 

Cumulative 

Percent 

Failure to 

follow 

procedure 

49 0.15 15 15 

Failure to 

follow 

procedure, 

Lack of 

manpower 

26 0.08 8 23 

Lack of 

manpower 

40 0.13 13 36 

Manual 

entries 

131 0.42 42 78 

Manual 

entries, 

Failure to 

follow 

procedure 

3 0.01 1 79 

Manual 

entries, 

Failure to 

follow 

procedure, 

Lack of 

manpower 

15 0.05 5 84 

Manual 

entries, 

Failure to 

follow 

procedure, 

Lack of 

27 0.08 8 92 
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manpower, 

Others,pl. 

specify -----

-

Others,pl. 

specify -----

-

25 0.08 8 100

Total 316

According to 42% of the respondents felt that Manual Entries were the source of major errors 

observed during manufacturing

The error observed during manufacturing can be attribute to 

1.Manual Entities - 131/316=0.41

2.Filure to follow procedure - 49/316=0.16

3.Lack of Manpower - 40/316=0.13

Overall proportion is   0.41+0.16+0.13/3=0.23

Overall impact of Technology on managing/improving operation/efficiency of MSME in 

generic pharma industry 
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It can be concluded that technology impacted operational efficiency of MSME in generic 

pharma industry unto 0.25(25%).

4. Infrastructure:

Following Questions Q22, Q23 were related to the infrastructure :

22Q.The warehouse for storage of materials (RM and FP) were:

23Q.There were different storage facilities for Heat and Light Sensitive products:

In the pharmaceutical industry, ensuring proper material storage was essential. A significant 

89% of respondents acknowledged the need for specialized storage facilities for heat and light-

sensitive products. Among preferred warehouse features, 34% opted for 'Temperature, 

Humidity Controlled' facilities, and 22% preferred those that were 'Temperature, Humidity 

Controlled and Fire Resistant', while 27% choose 'Temperature Controlled' storage.

22.The warehouse for storage of materials (RM and FP) were:

Frequency Percent

Valid 

Percent

Cumulative 

Percent

None of the above 54 0.17 17 17

Temperature ,Humidity 

Controlled

107 0.34 34 51

Temperature ,Humidity 

Controlled and Fire resistant

71 0.22 22 73

Temperature controlled 84 0.27 27 100

Total 316
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From the above graph we concluded that,34% of the respondents felt that Temperature 

,Humidity Controlled was the best warehouse for storage of materials (RM and FP).

The Factors 

1.Temperature ,Humidity Controlled

2. Temperature Controlled, 

3. Temperature ,Humidity Controlled and Fire resistant

were the majority respondents chosen factors with Proportions 0.34,0.27,0.22

Overall Proportion of Q22 can be P22 = 0.28

23.There were different storage facilities for Heat and Light Sensitive products:

Frequency Percent Valid Percent Cumulative Percent

No 34 0.11 11 11

Yes 282 0.89 89 100

Total 316
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The majority of the respondents i.e., 89% of the respondents felt that there were different 

storage facilities for Heat and Light Sensitive products.

282 Respondents chosen option yes and it tells that There were different storage facilities for 

Heat and Light Sensitive products. i.e., P23 = 0.89

An indicator( I4 ) for Infrastructure is computed as follows. 

From principal component analysis the weights or relative importance is 0.82, 0.80 

i.e., w22 = 0.82, w23 = 0.80, P22 = 0.28 and P23 = 0.89

The overall Percentage Operational Efficiency of MSME Generic pharma 

An indicator for Infrastructure is 0.58, i.e., I4 = 0.58.

Infrastructure is influencing operational efficiency up to 0.58.

5. Funding Ecosystem:

Following Questions Q26, Q27 were related to the Funding Ecosystem:

Q26: The major bottleneck for securing government funding for an MSME is:

27.Other benefits which can be extended by government to promote manufacturing in MSME 

sector were:

In the generic pharmaceutical industry, MSMEs faced significant hurdles in securing 

government funding, with paperwork and documentation (30%) and red tape (23%) being the 
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major challenges. Respondents stressed the importance of reducing taxes for MSMEs (31%) 

and enhancing the supply chain network (10%) to promote manufacturing in the sector.

Q26: The major bottleneck for securing government funding for an MSME is:

Frequency Percent

Valid 

Percent

Cumulative 

Percent

Delay in approvals 20 0.06 6 6

Others 22 0.07 7 13

Paperwork and 

documentation

96 0.30 30 43

Paperwork and 

documentation, Delay in 

approvals

25 0.08 8 51

Paperwork and 

documentation, Red Tapism

22 0.07 7 58

Paperwork and 

documentation, Red Tapism, 

Delay in approvals

22 0.07 7 65

Paperwork and 

documentation, Red Tapism, 

Delay in approvals, Others

36 0.12 12 77

Red Tapism 73 0.23 23 100

Total 316
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The majority of the respondents felt that paper work , documentation and Red Tapism were

the major bottleneck for securing government funding for an MSME, in that 30% of the 

respondents felt that the Paper work and documentation is the reason whereas 23% of the 

respondents felt that Red Tapism is the reason.

The Factors 

1. Paperwork and documentation, 

2. Red Tapism and 

3. Paperwork and documentation, Red Tapism, Delay in approvals, Others. 

Were the major bottleneck for securing government funding for an MSME from Respondents 

Point of View with Proportions 0.30,0.23,0.12.

Overall Proportion of Q26 can be P26 = 0.22

27.Other benefits which can be extended by government to promote manufacturing in 

MSME sector were:

Frequency Percent

Valid 

Percent

Cumulative 

Percent

Improving supply chain 

network

31 0.1 10 10

Improving supply chain 

network, Others ,pl. specify 

-

9 0.03 3 13

Increase in Fund allocation 24 0.08 8 21

Increase in Fund allocation, 

Improving supply chain 

network

17 0.05 5 26

Others,pl. specify ---- 11 0.04 4 30

Reduction in taxes for 

MSME’s

99 0.31 31.0 61

Reduction in taxes for 

MSME’s, Improving 

supply chain network

41 0.13 13.0 74

Reduction in taxes for 

MSME’s, Increase in Fund 

17 0.05 5.0 79
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allocation

Reduction in taxes for 

MSME’s, Increase in Fund 

allocation, Improving 

supply chain network

23 0.07 7.0 86

Reduction in taxes for 

MSME’s, Increase in Fund 

allocation, Improving 

supply chain network, 

Others,pl. specify ----

44 0.14 14.0 100

Total 316
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From the above graph we concluded that the major respondents i.e., 31% of the respondents 

felt that they needed “Reduction in taxes for MSME’s” as a benefit from the government to 

promote manufacturing in MSME sector. 

1. Reduction in taxes for MSME’s,  

2. Reduction in taxes for MSME’s, Increase in Fund allocation, improving supply chain 

network, Others,pl. specify others,  

3. Reduction in taxes for MSME’s, Improving supply chain network  

4. Improving supply chain network 

These were the major benefits by government with proportions 0.31, 0.14, 0.13 and 0.10 

 Overall Proportion of Q27 can be P27 = 0.17 

An indicator( I5 ) for Funding is computed as follows. From principal component analysis the 

weights or relative importance is 0.82, 0.81 i.e., w26 = 0.82, w27 = 0.81, P26 = 0.22 and P27 = 

0.17 

The Overall Percentage Operational Efficiency of MSME Generic pharma 

An indicator for Funding is 0.20, i.e., I5 = 0.20. 

Funding Ecosystem influencing operational efficiency up to 0.20. 

HYPOTHESIS 1

H01: The relationship between people and process significantly impacts the operational 

efficiency in MSME

The people were impacting 57% and processes were impacting 56%. Both people and 

processes were managing/improving Operational Efficiency by 56.5% (or) 57% ----------(1)

Technology is managing/influencing operates efficiency up to 44% ----------(2)

From 1 & 2, It can be concluded  that people and processes were more impactful than 

technology. 

To check or examine whether the results can be attributes to the population, let us use large 

sample test for equality of means.
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Let P1 be the proportion of impact of people and processes on Operational Efficiency in 

generic pharma industry. 

Let P2 be the proportion of impact of technology on Operational Efficiency in generic pharma 

Industry. 

H0:p1=p2 i.e., Both people + processes and technology will leave same impact on operational 

efficiency.

Against 

H1:p1>p2 i.e., people + processes have higher impact than technology on operational 

efficiency.

Consider 5% Level of significance 

= 0.12/0.040 = 3 

Decision:

Reject H0 at 5% Level of Significance when Zcal>1.645 

Zcal=3   (i.e,3>1.645) 

Hence, we  concluded that, in the sample, people and process significantly impact 

Operational efficiency. The effect of People and Process on Operational efficiency was 

more than Technology. 

HYPOTHESIS 2 & 3

H02: Infrastructure is a significant factor in enhancing operational efficiency in MSME 

H03 :Technology is a significant factor in enhancing operational efficiency in MSME 

Technology is managing/influencing operations efficiency up to 25% --------(1)
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Infrastructure is managing/influencing operations efficiency up to 58% ...........(2)

From 1  and 2, It can be concluded that infrastructure was more impactful than technology.

To check or examine whether the results can be attributed to the population.

Let us use a large sample test for equality of means.

Let P1 be the proportion of the impact of technology on operational efficiency in the generic 

pharma Industry.

Let P2 be the proportion of the impact of infrastructure on operational efficiency in the generic 

pharma Industry.

H0:p1=p2 i.e., Both technology and infrastructure will leave same impact on operational 

efficiency.

Against

H1:p1>p2 technology has a higher impact than infrastructure.

Consider a 5% Level of significance.

= -0.33/0.012 = -27.5

Decision:

Reject H1 at 5% Level of Significance when Zcal< 1.645

Zcal=-27.5 (i.e.,- 27.5 < 1.645)

From statements 1 and 2 above, based on analysis and interpretation, it could be 

concluded that Infrastructure impacts Operational Efficiency more than Technology.
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HYPOTHESIS 4

H04: There is a significant relationship between Technology and Funding to enhance 

Operational efficiency in MSME

The funding ecosystem is managing/influencing operational efficiency by up to 20% ...........(1) 

The infrastructure is managing/influencing operational efficiency up to 58% ...........(2) 

To check or examine whether the results can be attributed to the population. 

Let us use a large sample test for equality of means.

Let P1 be the proportion of the impact of the funding ecosystem on Operational Efficiency in 

the generic pharma Industry. 

Let P2 be the proportion of the impact of Infrastructure on Operational Efficiency in the 

generic pharma Industry. 

H0:p1=p2 i.e., funding ecosystem and infrastructure have the same impact on Operational 

Efficiency.

Against 

H1:p1>p2 i.e., funding ecosystem have a higher impact than infrastructure on Operational 

Efficiency.

Consider a 5% Level of significance.

= -0.38/0.037 = -10.270 

Decision:

Reject H1 at 5% Level of Significance when Zcal< 1.645 

Zcal= -10.270 (i.e,-10.270 < 1.645) 



Page|94 

 

From 1 and 2 above, it could be concluded that infrastructure was more impactful than 

funding ecosystem for enhancing Operational Efficiency. Also funding was not impacting 

Operational Efficiency in a significant way. 

 

4.2 Hypothesis – Overall Findings  
 

Hypothesis-1 

H01: The relationship between people and process significantly impacts the operational 

efficiency in MSME 

The people were impacting 57% and processes were impacting 56%. Both people and 

processes were managing/improving Operational Efficiency by 56.5% (or) 57% ----------(1) 

Technology is managing/influencing operates efficiency up to 44% ----------(2) 

Hence, we concluded that, in the sample, people and process significantly impacted 

Operational efficiency. The effect of People and Process on Operational efficiency was 

more than Technology. 

 

Hypothesis 2 & 3 

H02: Infrastructure is a significant factor in enhancing operational efficiency in MSME 

H03 :Technology is a significant factor in enhancing operational efficiency in MSME 

 

Technology is managing/influencing operations efficiency up to 25% --------(1) 

Infrastructure is managing/influencing operations efficiency up to 58% ...........(2) 

From statements 1 and 2 above, based on analysis and interpretation, it could be 

concluded that Infrastructure impacted Operational Efficiency more than Technology. 

 

Hypothesis 4 

H04: There is a significant relationship between Technology and Funding to enhance 

Operational efficiency in MSME 

The funding ecosystem is influencing operational efficiency by up to 20% ...........(1) 

The infrastructure is influencing operational efficiency up to 58% ...........(2) 

 

From 1 and 2 above, it can be concluded that infrastructure was more impactful than 

funding ecosystem for enhancing Operational Efficiency. Also based on limited data ,we 

concluded funding was not impacting Operational Efficiency in a significant way. 
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Discussion, Evaluation and Recommendations for Improvement  

Based on the responses collected by administering the questionnaire during the research, 

the following results and findings were obtained for each of the factors studied: 

 

        5.1  PEOPLE 

       Observations 

 Among the respondents from MSMEs, 56% of companies required a minimum of a 

graduate degree for shop floor positions, while 43% accepted candidates with a 12th-grade 

education. 

  Regarding the induction program at MSMEs, 78% of respondents reported receiving an 

organizational overview, policies, and hands-on training during induction. 

 44% of respondents reported receiving an organizational overview, policies, hands-on 

training, and an SOP manual as part of induction. 

 70% of the companies had a system (either manual or software-based) for checking 

training effectiveness, though only 33% used software. 

 One-third of the respondents had not undertaken a refresher training program. Similarly, 

32% said the refresher training was need-based, while 30% conducted training on a 

monthly basis. 

 68% of the respondents were familiar with the organization's SOPs, while 31% were not. A 

significant 88% indicated that the induction program helped them become aware of the 

SOPs. 

 

   Summary of findings and recommendations -People 

 

 While the staff on the shop floor knew the organizational overview, they may not have had 

enough time to thoroughly review the SOPs before starting work. Technology adoption 

was minimal, with a heavy reliance on manual processes prone to errors and the risk of lost 

paperwork .The paper records were also prone to damage and manipulation with little or 

no protection. The data also indicated a gap in the continuous learning process as most of 

the trainings were done on need basis and not at regular frequency.  

 The induction program helped newcomers but lacked a robust system to evaluate its 

effectiveness and did not provide enough time to go through SOP manuals before starting 

work. 
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 Approximately 40% of companies had 12th-grade graduates as their basic qualification for 

shop floor staff, highlighting the need for rigorous training and continuous learning 

programs. 

 
 5.2  PROCESS 

 Observations 

     87% of respondents indicated that shop floor SOPs needed improvement in terms of   

       language, content, and communication.  

     Mechanisms to report failures and investigate them were manual in 33% of respondent      

companies, while 31% used a combination of manual and online processes. Tools for 

rectifying failures were manual in 21% of companies, online in 23%, and a combination 

of both in 15%. 

     58% of respondents addressed failures on the shop floor within 30 days, while 26% took     

 30-60 days, exceeding regulatory standards. 

     Nearly half of the MSMEs (48%) had ISO certification, 20% had State FDA     

 certification, and only 4% had both. 38% had undergone State FDA inspections, but 19%  

 had only internal audits, indicating a lack of regulatory oversight. 

     80% of MSMEs organized skill development programs and encouraged attendance. 

 

    Summary of findings and recommendations-Process 

     Shop floor SOPs needed significant improvement in language and content. Quality issues    

  should be handled electronically to build trust with regulators and create a robust system.      

  Certifications should be expanded to increase market reach domestically and   

  internationally. 

     There was a need for better refresher training programs and a reduction in manual 

processes to improve skill levels and reduce errors. 

     The low rate of State FDA-certified facilities highlighted the need to enhance systems and 

processes to meet both domestic and international regulatory standards.      

     Internal processes could be made more efficient, with a focus on reducing the time to 

address failures and improving the training of staff. 

 

 

 

 

 



Page|98 

 

    5.3 TECHNOLOGY 

    Observations  

   40% of MSMEs addressed equipment downtime within 48 hours, and 80% addressed it   

  within a week.   

   76% of companies reported that less than 30% of their processes were automated, while     

  only 12% had more than 30% automation. Errors during manufacturing were due to   

  failure to follow procedures (15%), lack of manpower (13%), and manual entries (39%). 

     Two-thirds of respondents identified inventory management, documentation on the shop 

floor, and incident reporting as areas needing automation. 

      68% believed the main barriers to automation were computer skills, mindset, and 

outdated IT tools, while 20% cited a lack of funds. Demand-supply prediction tools were 

manual for 30% of companies, and 17% relied on market alerts. 

 

              Summary of findings and recommendations-Technology 

 There was a need to reduce equipment downtime to improve productivity.Technology 

adoption should be increased to move processes to online platforms. 

 Inventory management, documentation, and incident reporting were largely manual and 

needed automation. Improved demand-supply prediction tools would help optimize 

manufacturing and market reach. 

 Manual entries contributed to most errors on the shop floor, highlighting the need for 

online systems and better training programs. 

 

             5.4 INFRASTRUCTURE 

             Observations  

 Warehouse storage facilities were temperature-controlled (26%), temperature and 

humidity controlled (28%), and temperature, humidity, and fire-resistant (23%). 

 88% had different storage facilities for heat and light-sensitive products, while 10% did 

not had that facility. 

 47% of respondents said products took less than 5 days to reach retailers from the 

warehouse, and 90% said it took within 10 days. 

 55% identified inventory management, laboratory quality checks, and record-keeping as 

main improvement areas, while 12% cited transportation. 
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    Summary of findings and recommendations-Infrastructure 

 Around 80% of MSMEs lacked fire-resistant warehouses, and 70% did not have humidity 

control, indicating a need for improved storage facilities to protect product quality. 

 While 88% had different facilities for heat and light-sensitive products, the lack of 

humidity control in most facilities could impact product quality. 

 Inventory management, laboratory quality checks, and record-keeping needed 

improvement to enhance speed to market and ensure product quality. 

 

        5.5  FUNDING 

        Observations  

 The major bottlenecks for securing government funding were paperwork, documentation, 

and red tape (50%), with the remaining 50% citing these factors plus delays in approvals. 

 Major benefits that could be extended by the government included tax reductions (30%), 

increased fund allocation, and improved supply chain networks (18%). 

 

    Summary of findings and recommendations-Funding 

 More than one-third of respondent companies felt that reducing taxes could help invest the 

saved amount in upgrading technology and infrastructure. . 

 Paperwork and bureaucratic processes were key reasons for not securing government 

funding, indicating a need for simpler approval processes and well-defined timelines. 

 
5.6 Overall Recommendations for strategies for improvement and conclusion 

 
Following were the specific areas affecting the Operational efficiency of MSMEs  

that were identified through this research :  

 

  Qualified and Trained Personnel 

Develop talent with a robust induction program and hands-on training on the shop floor 

before starting work. Refresher training programs should be conducted at predefined 

intervals. 

    Technology Adoption – Manual to Online (for each Unit Operation) 

        Upgrade technology used by MSMEs, moving from manual to online processes to reduce  

       errors and improve regulatory compliance. 
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       Overhaul of Inventory Management, Product testing ,Storage and Distribution 

Automate inventory management and ensure storage warehouses are temperature, 

humidity-controlled, and fire-resistant. Reduce equipment downtime and improve incident 

reporting and investigation processes. 

 

  MSME Tax policy restructuring, Seamless approvals for funding  

    Simplify paperwork and approval processes for government schemes, define turnaround  

times, and implement online systems for approval to ease the funding process. 

Restructuring tax policies for MSMEs would also be beneficial. 

 

       Model depicting key focus areas for enhancing Operational Efficiency for MSMEs 
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       5.7  Recommendations for further studies 

 

      Regulatory Understanding: Among MSMEs, there is a lack of understanding of the  

        requirements of the regulatory pharmaceutical landscape. This could be an area for future  

        study. 

      Funding Ecosystem: While 316 responses were analyzed, providing good insight into 

factors like People, Process, Technology, and Infrastructure, one area needing further 

assessment is the funding ecosystem. Companies were not fully aware of many 

government schemes and seemed disinterested due to bureaucratic red tape. A suggested 

sub-area could be to explore the utilization of tax rebates and other government schemes. 

      Regional Comparison: The current study targeted only South India, so other regions in 

India could be explored to study the factors and then carry out a comparison of the 

maturity levels of MSMEs across different regions. 

     Management Oversight: The oversight of management personnel could also be studied 

to assess the knowledge and technical skills of supervisors at the shop floor and other 

levels. 
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7.2  MAIN STUDY QUESTIONNAIRE 

Demographic Details(People) 

1. The basic educationalqualification of personnel on the shopfloor is: 

a. XIIth pass 

b. Graduate 

c. Post graduate  

d. Others ,pl. specify--------- 

 

2. Experience: 

a. Less than 1 year  

b. Between 1-3years 

c. More than 3 years 

 

3. Type of Induction/Training Programme undergone(Tick all that apply) 

a. Organizational Overview and Policies 

b. SOP Manuals 

c. Hands on training  

 

4. Training Evaluation (effectiveness check) Methodology followed by your organization  

a. Manual forms 

b. Softwwere 

c. Others,please specify ------ 

 

5. Have you undergone the refresher training programme? 

a. Yes 

b. No 

6. Mention the frequency of the refresher training programme  

a. Monthly 

b. Quarterly 

c. Need based  

d. Others,please specify ------ 

 

7. Were you awwere of the Standard Operating Procedures (SOPs) of your organisation? 

a. Yes 

b. No 
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8. Did the Induction/Training programme help you get awwereness of the SOPs. 

a. Yes  

b. No 

 

Process 

9. Do you think SOPs that were followed in the shopfloor need improvement? 

a. Yes 

b. No 

 

10. If yes, Tick the ones which you felt need to be improved 

a. Language / Communication 

b. Content 

c. Content and language 

d. Others,please specify ------ 

 

11. The mechanisms to report failure of any material to comply to the required 

specifications at different stages of manufacturing? 

a. Manual Forms/Systems 

b. Online  

c. Others, please mention  

 

12. The tools used to Investigate and rectify those failures to avoid their recurrence? 

a. Manual Forms/Systems 

b. Online  

c. Others, please mention  

 

13. The time frame to address any errors/failures at different stages in manufacturing? 

a. Less than 30 days 

b. Between 30-60 days 

c. More than 60 days 

d. Others, please mention  

14. The region wise sales and distribution of the products manufactured in your 

organisation 

a. Only in state where manufacturing unit is located  

b. Across the states of India 



Page|124 

 

c. International markets (non / semi regulated) 

d. Others, please mention  

 

15. Your organisation is certified with 

a. ISO  

b. State FDA  

c. Others, please mention  

 

16. The type of inspections your organisation undergoes:- 

a. State FDA 

b. Third party audits  

c. Only internal Audits  

d. Others, please mention  

 

17. Does your organisation conduct/organise skill development programmes 

a. Yes 

b. No 

 

18. If yes, Does your organisation conduct/organise the skill development programmes only 

for?  

a. Inhouse employees 

b. Other organisation employees 

c. Both 

 

19. Does your organisation encourage you to attend skill development programmes 

conducted by Government organisations or other peer group organisations? 

a. Yes 

b. No 

 

20. If Yes, Does the organisation sponsor you? 

a. Yes 

b. No 

 

21. If Yes, Has it helped you to improve your skills? 

a. Yes 
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b. No 

     If No, give reason, why you were not allowed to attend? 

 

Technology 

 

22. Usual down time of an equipment in manufacturing werea orin the laboratory is : 

a. Less than 48 hrs 

b. Between 2-7 days 

c. More than 7 days 

d. Others,pl. specify ------ 

 

        23. The IT tools used to report and address quality issues during manufacturing were: 

a. Online forms 

b. End to end incident management system 

c. Manual Forms 

d. Others,pl. specify ------ 

 

24. The Processes in manufacturing were Automated upto : 

a. Less than 10% 

b. Between 10-30% 

c. More than 30% 

d. Others,pl. specify ------ 

 

25.  The processes which still need automation were : 

a. Inventory management  

b. Documentation on shopfloor 

c. Incident reporting  

d. Others,pl. specify ------ 

 

26. The barriers for automation were :-  

a. Computer Skills and mindset 

b. Outdated IT tools 

c. Lack of funds 

d. Others,pl. specify ------ 
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27. The tools used to predict demand/supply for products being manufactured were : 

a. Manual Forms 

b. Alerts from market 

c. Online software  

d. Others,pl. specify ------ 

 

28. The errors observed during manufacturing can be attributed to  

a. Manual entries 

b. Failure to follow procedure 

c. Lack of manpower 

d. Others,pl. specify ------ 

 

29.  New technologies being used in your organization :  

a. Artificial Intelligence 

b. Machine Learning  

c. Augmented Reality/Virtual Reality  

d. None of the above  

 

Infrastructure  

 

30. The warehouse for storage of materials (RM and FP) were : 

a. Temperature controlled 

b. Temperature ,Humidity Controlled 

c. Temperature ,Humidity Controlled and Fire resistant 

d. None of the above 

 

31. The quality of final product before despatch is ensured by : 

a. Physical appearance check  

b. Physical appearance and Certificate of analysis check 

c. Others,pl. specify ------ 

 

32. There have been products recalled from market due to quality issues  : 

a. Yes  

b. No 
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33. Mechanism of addressing market recalls is : 

a. Investigation by Internal Subject Matter Experts(SME) 

b. Investigation by External Parties 

c. Others,pl. specify ------ 

 

34. There were different storage facilities for Heat and Light Sensitive products : 

a. Yes  

b. No 

35. The usual time of product to reach the retailer from your warehouse after dispatch is:  

a. Less than 5 days 

b. Between 5-10 days 

c. More than 10 days 

d. Others,pl. specify ------ 

 

36. The improvement areas in the overall process to increase speed to market were ?  

(Tick all that apply ) 

a. Inventory management  

b. Laboratory Quality Checks and record keeping 

c. Transportation 

d. Others,pl. specify ---- 

 

Funding  

37. The Financial Operating model for your unit is :  

a. Fully funded by government  

b. Partially funded by government 

c. Others,pl. specify ---- 

 

38. The out go in taxes(as %age of revenue) is:  

a. Less than 10% 

b. Between 10-30% 

c. More than 30% 

d. Others,pl. specify ------ 

 

39. The major bottleneck for securing government funding for an MSME is : 

a. Paperwork and documentation  
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b. Red Tapism 

c. Delay in approvals  

d. Others,pl. specify ---- 

 

40. To attract more funds for the MSME sector following can be done : (Tick all that  

     apply) 

a. Simplified procedures and fast approvals  

b. Tax rebate holidays 

c. Encouraging Entrepreneurship 

d. Others,pl. specify ---- 

 

41. The funding schemes or incentives being availed from government of India? 

a. No 

b. Yes, partially 

c. Others,pl. specify ---- 

 

42. Other benefits which can be extended by government  to promote manufacturing in  

      MSME sector were : 

a. Reduction in taxes for MSME’s 

b. Increase in Fund allocation 

c. Improving supply chain network   

d. Others,pl. specify ---- 
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7.3  PILOT STUDY ( Brief Report) 

As mentioned ( Chapter 3, Section 3.1,Pg. 49) the Pilot Phase of the Research was conducted 

for testing the reliability and validity of the questionnaire. For this 30 companies  were 

selected for the survey in Telangana state of south India.  

Data collected from the respondents through questionnaire by direct interview, telecalling and 

through online by use of Google forms, using emails, WhatsApp and LinkedIn. The responses 

were analyzed quantitatively using SPSS. 

 

Data Treatment 

For Pilot study 30 responses were collected and factor analysis was done through matrix and 

determined Eigen values using the Cronbachs Alpha [Reliability Test] 

 

Eigen Values 
 

Component 
 

  1 2 Uniqueness 

3 
 

0.833 
 

0.470 
 

0.0854 
 

4 
 

  
 

0.834 
 

0.2959 
 

1 
 

0.670 
 

0.439 
 

0.3574 
 

5 0.919   0.1373 

6 0.842   0.2816 

7 
 

0.862 
 

0.300 
 

0.1672 
 

8 
 

0.862 
 

0.300 
 

0.1672 
 

9 
 

0.862 
 

0.300 
 

0.1672 
 

11 
 

  
 

0.919 
 

0.0961 
 

12 
 

  
 

0.919 
 

0.0961 
 

13 
 

  
 

0.834 
 

0.2959 
 

15 
 

  
 

0.875 
 

0.2181 
 

16 0.778 0.557 0.0836 

17 
 

0.953 
 

  
 

0.0613 
 

19 
 

0.861 
 

  
 

0.2483 
 

22 
 

0.301 
 

0.874 
 

0.1462 
 

24 
 

0.797 
 

0.432 
 

0.1779 
 

25 
 

0.615 
 

0.567 
 

0.2991 
 

26 
 

0.562 
 

0.716 
 

0.1710 
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27 
 

0.305 
 

0.911 
 

0.0760 
 

28 
 

0.689 
 

0.655 
 

0.0965 
 

30 
 

0.689 
 

0.655 
 

0.0965 
 

34 
 

0.953 
 

  
 

0.0613 
 

35 
 

0.953 
 

  
 

0.0613 
 

36 
 

0.953 
 

  
 

0.0613 
 

42 
 

0.666 
 

0.616 
 

0.1779 
 

45   0.919 0.0961 

Note. 'varimax' rotation was used 
 

  

Scale Reliability Statistics 
    
   

Scale 0.968 

Interpretation 

Based on above Eigen values the set of questions were identified with same value of 

Uniquenes. Questions of value more than 0.6 were only considered for “Second Phase” or 

“Main Study”. In pilot study majority of questions values were more than 0.6 in either of the 

components.  

 

Cronbachs Alpha [Reliability Test] value is 0.968 which tells that questions in 

questionnaire were reliable for study. 

 

Analysis of data (for Pilot Study) 

Based on responses received for questions asked for Primary factors (People, Process,  

Technology)following were the observations :- 

While most of MSME’s employ Graduates with more than 3 y experience, their internal 

training systems ,induction process were heavily dependent on Manual processes which were 

largely ineffective in long run. Trainings to employees (Initial or refresher ) need a complete 

overhaul with Electronic systems, proper tracking and effectiveness checks .  

Language ,content for SOPs followed needs a deep dive and improvement .Quality issues need 

to be handled electronically to build trust with regulators and make a robust system at 

shopfloor to avoid manual entries and errors .Certifications need to be expanded which will 
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further give companies a chance to look at other states in India and also outside of India .Skill 

dev programs, refresher trainings practically do not exist and need enforcement in MSME’s. 

Automation is key in today’s world and there is a heavy scope for MSME to automate their 

manufacturing processes and eliminate Manual handling of records,equipments etc. wherever 

possible .Quality issues as seen by data were attributed largely to Failure to follow procedure 

which can be reduced by using electronic systems (Technology).Manpower shortage also 

seems to be one of the major reasons for issues during manufacturing .There is no use of new 

technologies like AI etc. as most of systems were still manual. 

Based on responses received for questions asked for Secondary factors(Infrastructure and 

Funding)following were the observations :- 

Almost 65% MSMEs have facilities do not have fire resistant warehouse which is a necessity. 

Also 40% have humidity control along with Temp which is again a risk to pdt quality .Most of 

the MSME do not have separate facilities for heat and light sensitive pdts which again would 

impact pdt quality. Speed to market needs to be increased . 

Tax outgo for MSME is very high. Most of them have highlighted that Tax rebates and 

simplifies process and approvals will help them . Awareness of govt schemes need to be 

increased with specific programs. Need of more funds has been indicated as well. 

 
QUESTIONNAIRE RESPONSES (n=30) 

(For reference only) 
     

PARTICULARS RESPONSES 
1 2 3 4 5 

1 Basic educational qualification    5 22 3   
2 Experience:     30     
3 Type of Induction/Training Programme undergone( 7 8 15     

4 
Training Evaluation (effectiveness check) 
Methodology  25 5       

5 
Have you undergone the refresher training 
programme? 6 24       

6 
Mention the frequency of the refresher training 
programme  3   3 24   

7 
Were you aware of the Standard Operating Procedures 
(SOPs) of your organisation? 10 20       

8 
Did the Induction/Training programme help you get 
awareness of the SOPs. 10 20       

Process           
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9 
Do you think SOPs that were followed in the 
shopfloor need improvement? 10 20       

10 
 If yes, Tick the ones which you felt need to be 
improved 4 3 3     

11 

The mechanisms to report failure of any material to 
comply to the required specifications at different 
stages of manufacturing? 20 10       

12 
The tools used to Investigate and rectify those failures 
to avoid their recurrence? 20 10       

13 
The time frame to address any errors/failures at 
different stages in manufacturing? 25 5       

14 
The region wise sales and distribution of the products 
manufactured in your organization 30 0 0 0   

15 Your organisation is certified with 23 7       
16 The type of inspections your organisation undergoes:- 7 10 13     

17 
Does your organisation conduct/organise skill 
development programmes 7 23       

18 
If yes, Does your organisation conduct/organise the 
skill development programmes only for?  7 0 0     

19 

Does your organisation encourage you to attend skill 
development programmes conducted by Government 
organisations or other peer group organisations? 5 25       

20 If Yes, Does the organisation sponsor you? 5         
21 If Yes, Has it helped you to improve your skills? 5         

If No, give reason, why you were not allowed to 
attend?           

           
 
Technology           
            

22 
Usual down time of an equipment in manufacturing 
area or in the laboratory is : 18 10 2     

23 
The IT tools used to report and address quality issues 
during manufacturing were: 5 2 23 0   

24 
The Processes in manufacturing were Automated up to 
: 4 10 14 2   

25 The processes which still need automation were : 0 14 16     
26 The barriers for automation were :-  12 5 13     

27 
The tools used to predict demand/supply for products 
being manufactured were : 18 3 9     

28 
The errors observed during manufacturing can be 
attributed to  8 12 10     

29 New technologies being used in your organization :        30   
 
Infrastructure            
            

30 The warehouse for storage of materials (RM and FP) 8 12 10 0   
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were : 

31 
 The quality of final product before despatch is 
ensured by : 15 15 0     

32 
There have been products recalled from market due to 
quality issues  :   30       

33 Mechanism of addressing market recalls is : 0 0       

34 
There were different storage facilities for Heat and 
Light Sensitive products : 8 22       

35 
The usual time of product to reach the retailer from 
your warehouse after dispatch is:  8 0 0 22   

36 
The improvement areas in the overall process to 
increase speed to market were ?    8   22   
(Tick all that apply )           
 
Funding            

37 The Financial Operating model for your unit is :      30     
38 The out go in taxes(as %age of revenue) is:    12 18     

39 
The major bottleneck for securing government funding 
for an MSME is : 10 5   15   

40 
To attract more funds for the MSME sector following 
can be done : (Tick all that apply) 10 20       

41 
The funding schemes or incentives being availed from 
government of India? 30         

42 
Other benefits which can be extended by government  
to promote manufacturing in MSME sector were : 20 10       
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7.4  Table for Sample Size Selection 

              

 

X—X—X—X--X 


