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Abstract   

India’s robust industrial sector, with its rapid growth in lubricant consumption, has fueled a substantial 

demand for plastic lube containers, most of which are supplied by government-owned entities. While 

sustainability has recently emerged as a prominent concern, the equally significant challenge of design 

inflexibility in these legacy systems continues to limit modernization. In addressing the future of lube 

container manufacturing, both design and sustainability must be closely examined, as advancements in 

either are fundamentally linked. 
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1. Introduction  
Extrusion blow molding systems are the older-generation machines which depend upon hydraulic drives, 

basic relay or PLC controls, limited parison programming and substantial manual adjustment. Although 

these systems can produce conventional HDPE lubricant bottles, they often struggle to meet present-day 

requirements for lightweighting, dimensional consistency, premium appearance, recycled-material 

integration and high-speed automated production. Legacy extrusion blow molding systems offer limited 

control over wall thickness, parison formation and process parameters. This can result in heavier bottles, 

weak areas, dimensional variation, poor neck accuracy, excessive flash, higher scrap and leakage risks. 

Older machines also have lower production speeds, higher energy consumption, limited multilayer 

capability and difficulty processing recycled materials consistently. Older systems may produce visible 

mold lines, rough surfaces, uneven color, distorted label panels and poorly defined embossed details. They 

also have difficulty producing sharp corners, complex handles and modern bottle shapes. These limitations 

can reduce label quality, shelf appearance and the overall premium look of lubricant containers. 

Extrusion Blow Molding for Plastic Lubricant Containers 

Extrusion blow molding for plastic lubricant containers is a widely used manufacturing process for 

producing hollow packaging products such as bottles, cans and jerry cans designed to store engine oils, 

transmission fluids, hydraulic oils and other industrial lubricants. In this process, plastic resin such as high-
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density polyethylene, is heated and melted inside an extruder which is  then pushed through a die to form 

a hollow tube known as a parison. A mold closes around the parison, and compressed air is blown into it, 

forcing the molten plastic to expand and take the shape of the mold cavity. The container is then cooled, 

removed from the mold and trimmed to eliminate excess plastic around the neck, base and handle areas. 

This process is particularly suitable for lubricant packaging because it allows manufacturers to produce 

strong, lightweight and chemically resistant containers with features such as integrated handles, angled 

necks, controlled-pour spouts, embossed branding and measurement markings. It also provides good 

control over wall thickness, helping ensure durability, leak resistance and safe handling during filling, 

transportation, storage and use. 

Technical and Design Limitations in Indian Legacy Systems 

Government Dominance and Technological Stagnation 

 Market Realities: Government companies account for the bulk of India’s plastic lube container 

output, traditionally optimizing for cost and production volume over design, branding, or 

recyclability. 

 Legacy Technology: These entities rely on Extrusion Blow Molding (EBM), a process introduced 

for efficiency and robustness but with significant limitations in precision engineering and creative 

design integration. 

Technical Limitations 

 Decentralized Manufacturing: Dispersed machines and molds across multiple sites reduce 

standardization, quality control, and operational efficiency. 

 Weight and Material Inefficiency: EBM’s inability to finely control wall thickness leads to overuse 

of plastic, increasing cost and environmental impact. 

 Capital Investment Hurdles: Upgrading to contemporary systems is hampered by high upfront 

costs, especially for public sector plants with restrained innovation budgets. 

 Material Supply Constraints: Access to affordable, high-quality recycled HDPE/PP is unreliable; 

recycled resins cost 15–25% more per kilogram, while the recycling sector remains unstructured. 

 Linear Economy Trap: Continued use of virgin polymers and lack of recycling infrastructure 

perpetuate a “make-use-dispose” culture. 

Aesthetic and Design Limitations (Expanded) 

 Color, Branding, and Standardization: 

o The sector produces a wide array of colored containers to meet varied branding demands, but this 

practice undermines material standardization and complicates recycling, as sorting and reprocessing 

of mixed-color plastics is more challenging and less economically attractive. 

o The absence of coordinated efforts to educate consumers and unify appearances leads to frequent 

product redesigns, further fragmenting the waste stream. 

 Limited Geometric Flexibility: 

o EBM cannot easily realize advanced shapes, such as shoulder-less, stackable, or otherwise 

ergonomically designed containers. As a result, lube containers retain outdated forms, which restrict 

shelf appeal and differentiation. 
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o The inability to manufacture containers with features suited to automated filling or handling lines 

places Indian manufacturers at a technological disadvantage. 

 Surface and Feature Constraints: 

o Modern packaging frequently features tactile zones, ergonomic grip surfaces, or matte/gloss textures 

that signal premium positioning or improve handling, but EBM systems struggle to produce 

complex, high-resolution surface details. 

o Embedding features such as integrated handles, spouts, or viewing strips for fluid level checks is 

technologically cumbersome and leads to inconsistent outcomes. 

 Difficulty Integrating Security and Traceability: 

o Anti-counterfeit options such as tamper-evident bands, unique bottle markers, QR codes, or RFID 

tags frequently require geometric or material adaptations not feasible in legacy EBM lines, leaving 

containers and users vulnerable to gray-market risks. 

 Barrier to Customization and Rapid Market Response: 

o Public sector manufacturers often find it slow and costly to respond to changing consumer 

preferences, new branding initiatives, or regulatory updates due to the inflexibility in mold design 

and container architecture. 

2. Plastic Lube Container Waste and Design Impact: Statistics from India 

 Plastic Waste Generation: India produces around 3.46 million tons of plastic waste per year, with 

only 60% recycled; containers with complex colors, shapes, or multi-material features are 

disproportionately rejected by recyclers, reducing effective recycling rates for this segment even 

further. 

 Design’s Recycling Impact: Industry studies report that non-standard, colored, or multi-component 

plastic lube containers are among the least likely to be collected and processed by recyclers. 

Frequently, these end up in landfill, incineration, or as unmanaged debris. 

 Per Capita Plastic Usage: With India’s plastic consumption rising to 11 kg per person per year, and 

lubricant use growing, design inefficiencies and outdated aesthetics exacerbate the growing waste 

challenge. 

 Regulatory and Ecosystem Pressure: Current slow adoption of design-for-recyclability principles 

and standardized forms by government manufacturers leaves them lagging behind sustainability 

targets set by frameworks such as the Plastic Waste Management Rules (2016, updated 2024) and 

the Extended Producer Responsibility system. 

3. Broader Implications for Indian Manufacturing 

Constraints on Innovation and Market Responsiveness 

 Lagging Against Market and Regulatory Shifts: Lack of customizable design and feature-rich 

packaging risks losing ground to imported, modern container solutions, and fails to meet evolving 

Indian and international standards. 
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 Inhibiting Circular Economy Transition: Without standardized and smartly designed containers, 

even improvements in recycling infrastructure will have little effect, as material recovery remains 

inefficient and uneconomical. 

 Brand and Safety Risks: Poor design flexibility undermines brand-building, limits user 

engagement, and leaves products susceptible to forgery and market dilution. 

 Conclusion 

Plastic lube container manufacturing faces an intertwined crisis of sustainability and design, rooted 

deeply in technological inertia and market structure. Legacy EBM systems restrict not just the use 

of recyclable materials, but also the creative potential and functionality of container designs. The 

road ahead demands a clear recognition that achieving environmental progress is inseparable from 

embracing design modernization, which together can safeguard industry vitality, regulatory 

compliance, and ecological integrity. 
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