JODMAS Vol: 03 - Issue 01 (2026)

https://www.jodmas.com

Ahsan Raza Malik

Department of Industrial Design, National College of Arts, Lahore, Pakistan
Email: ahsan.raza@example.edu.pk

Abstract:

Product and industrial design innovations play a significant role in improving user experience and
strengthening market competitiveness in modern industries. In a highly competitive global
marketplace, organizations can no longer depend only on price, basic functionality, or production
capacity. Consumers increasingly prefer products that are useful, attractive, comfortable,
sustainable, durable, technologically advanced, and emotionally meaningful. Product design
focuses on the development of goods that satisfy user needs, while industrial design connects
functionality, aesthetics, ergonomics, materials, production processes, and market value. This
article examines how product and industrial design innovations enhance user experience and
improve competitive performance. It discusses user-centered design, ergonomics, smart
technologies, material innovation, sustainability, prototyping, and market differentiation. The
study concludes that organizations that invest in innovative product and industrial design are
better able to create customer satisfaction, brand loyalty, production efficiency, and long-term
market success.
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Introduction

Product and industrial design are important fields that connect creativity, technology, business
strategy, and human needs. In modern markets, consumers do not judge products only by their
basic function. They also consider comfort, appearance, ease of use, durability, environmental
responsibility, safety, emotional appeal, and brand identity. A product that is difficult to use, poorly
designed, uncomfortable, or unattractive may fail even if it has strong technical features.
Therefore, design innovation has become a major factor in business success. Product design refers
to the process of creating and improving products according to user needs and market
requirements. Industrial design focuses on the form, function, usability, materials, manufacturing,
and visual identity of mass-produced products. Together, these fields help organizations develop

products that are practical, desirable, efficient, and competitive. From household appliances and


mailto:ahsan.raza@example.edu.pk
https://www.jodmas.com/

Journal of Design, Management and Sciences

- __________________________________________________________________________________________________
furniture to medical devices, automobiles, electronics, packaging, and consumer goods, design
innovation influences how users experience products and how companies compete in the market.
Market competitiveness depends on an organization’s ability to offer value that is different from
competitors. Innovative design helps companies create this value by improving product usability,
reducing production costs, strengthening brand image, and responding to changing consumer
expectations. In the era of digital transformation and sustainability, product and industrial design
must also consider smart technologies, environmental impact, circular economy principles, and
inclusive user needs.
User-Centered Product Design and Consumer Experience
User-centered product design is one of the most important approaches in modern product and
industrial design because it places the needs, expectations, behavior, emotions, and limitations of
users at the center of the design process. In traditional product development, companies often
focused mainly on production efficiency, technical features, cost control, or the preferences of
engineers and manufacturers. However, modern consumers are more aware, selective, and
demanding. They expect products that are not only functional but also comfortable, attractive, safe,
easy to use, durable, and meaningful. Therefore, user-centered product design has become essential
for improving consumer experience and achieving market competitiveness. The basic principle of
user-centered design is that products should be created for real people in real contexts. Designers
must understand how users live, work, think, behave, and interact with products. This
understanding cannot be achieved only through assumptions. It requires user research, observation,
interviews, surveys, focus groups, usability testing, customer feedback, and market analysis. For
example, before designing a household appliance, designers should understand who will use it,
where it will be placed, how often it will be used, what problems users face with existing products,
and what features would make the product more convenient. This research-based approach helps
designers create products that solve actual problems. Consumer experience begins before a product
is purchased and continues throughout its use. It includes the user’s first impression, packaging
experience, ease of opening, product setup, daily use, maintenance, repair, and final disposal. A
product may fail in the market if any stage of this experience is poorly designed. For example, a
product may look attractive in a store but become frustrating if it is difficult to assemble or clean.
Similarly, an electronic device may have advanced features but fail to satisfy users if its buttons,
screen, or instructions are confusing. User-centered design considers the complete journey of the
consumer. A good product design reduces user effort. Consumers prefer products that are simple,
intuitive, and efficient. A product should clearly communicate how it is used. Controls should be

visible and understandable, materials should feel comfortable, and the product should perform its
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function without unnecessary complexity. For example, a well-designed mobile phone should be
easy to hold, have a readable screen, respond quickly, and allow users to perform common tasks
easily. A product that saves time and reduces frustration creates a positive experience and
encourages repeated purchase. User-centered design also improves product safety. When designers
understand user behavior, they can identify possible risks and design products that prevent
accidents. For example, kitchen appliances should include safety locks, heat-resistant handles,
stable bases, and clear warning signs. Children’s products should avoid sharp edges, toxic
materials, and small detachable parts. Medical devices should be designed to prevent misuse and
reduce patient risk. Safety is not only a technical requirement but also an important part of user
trust and satisfaction. Consumer experience is also influenced by emotional response. People often
form emotional connections with products that are visually appealing, reliable, personal, and
meaningful. A product can create feelings of comfort, pride, confidence, pleasure, or identity. For
example, a beautifully designed chair does not only provide seating; it may also improve the
appearance of a room and reflect the user’s personal taste. A stylish smartphone may make the user
feel modern and confident. This emotional value contributes to brand loyalty and market
competitiveness. User-centered design also supports inclusivity. Different users have different
abilities, body sizes, cultural backgrounds, literacy levels, and economic conditions. A product
designed only for one type of user may exclude many others. Inclusive product design considers
elderly users, children, people with disabilities, left-handed users, low-income consumers, and
users with limited technical knowledge. For example, a product with large buttons, simple
instructions, and clear labeling may be easier for elderly users. Inclusive design expands the market
and strengthens the social value of the product. Another important aspect of user-centered product
design is feedback and continuous improvement. A product should not be considered perfect after
its first launch. Designers and companies should collect feedback from consumers, analyze
complaints, observe product use, and improve future versions. Many successful products improve
over time because companies listen to users and update design features. This process helps
companies remain competitive and responsive to changing consumer expectations. User-centered
design also reduces the risk of product failure. Many products fail because they are designed
without understanding market needs. A company may invest heavily in technology or production,
but if consumers do not find the product useful or desirable, it may not succeed. By involving users
early in the design process, companies can test ideas, identify weaknesses, and make
improvements before mass production. This saves time, cost, and resources. In conclusion, user-
centered product design is essential for enhancing consumer experience and market

competitiveness. It helps companies create products that are useful, safe, comfortable, attractive,
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inclusive, and emotionally meaningful. By understanding users and involving them in the design
process, organizations can develop products that meet real needs and create long-term customer
satisfaction. In modern competitive markets, user-centered design is not only a design method but

also a strategic business tool.

Ergonomics, Functionality, and Product Usability

Ergonomics is a central element of product and industrial design because it focuses on the
relationship between products and human users. The purpose of ergonomics is to design products
that fit human physical, cognitive, and emotional needs. A product may be technically strong, but
if it is uncomfortable, difficult to operate, or physically unsuitable, users may reject it. Ergonomic
design helps improve comfort, safety, productivity, and satisfaction. It is especially important in
products such as furniture, tools, vehicles, medical equipment, workplace systems, home
appliances, and consumer electronics. Physical ergonomics deals with the human body and
movement. Products should be designed according to human body dimensions, posture, grip
strength, reach, movement patterns, and physical comfort. For example, a chair should support the
back, allow comfortable sitting, and reduce pressure on the body. A hand tool should fit the user’s
hand and reduce strain during repeated use. A vehicle seat should support the driver during long
travel. Poor ergonomic design can cause fatigue, discomfort, injury, and dissatisfaction. Cognitive
ergonomics is also important. It focuses on how users understand, remember, and process
information while using a product. A product should be easy to understand and operate. Controls
should be logical, instructions should be clear, and the product should provide useful feedback.
For example, a washing machine should have simple settings, readable labels, and clear indicators
showing the selected cycle. If users need a long manual to perform basic tasks, the product design
is weak. Good cognitive ergonomics reduces confusion and improves usability. Functionality is
another essential aspect of product design. A product must perform the purpose for which it is
created. However, functionality should not be measured only by technical capability. A product
must perform its function in a way that is convenient and reliable for users. For example, a blender
must not only blend food but should also be easy to assemble, safe to operate, simple to clean, and
durable. If a product performs well technically but creates difficulty in daily use, its overall
functionality is incomplete. Product usability refers to how easily and effectively users can use a
product to achieve their goals. Usability includes ease of learning, efficiency, error prevention,
satisfaction, and memorability. A usable product can be understood quickly, used with minimum
effort, and remembered easily after repeated use. Usability is important because consumers often
prefer products that simplify their lives. Products that are difficult to understand or operate may

create frustration, negative reviews, and market failure. Clear design communication is important
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for usability. A product should visually communicate its function and method of use. Buttons,
switches, handles, displays, openings, and warning signs should be placed logically. Designers
should avoid unnecessary complexity and hidden features. For example, a remote control with too
many similar buttons may confuse users, while a well-organized remote with clear grouping
improves usability. Simplicity does not mean reducing product value; it means making value easier
to access. Ergonomics and usability are also important in workplace productivity. Industrial tools,
machines, desks, chairs, and workstations should be designed to support efficient and safe work.
Poorly designed workplace products can reduce productivity and increase health problems such as
back pain, wrist strain, eye fatigue, and repetitive stress injuries. Ergonomic workplace design
improves employee well-being and organizational performance. This shows that product design
affects not only consumers but also workers and production systems. In medical and healthcare
products, ergonomics and usability can directly affect safety. Medical devices must be easy for
doctors, nurses, and patients to operate correctly. Poor design can lead to mistakes, delays, or harm.
For example, a medicine delivery device should have clear dosage indicators, safe handling, and
simple instructions. User-centered and ergonomic design in healthcare products can improve
patient outcomes and reduce risk. Ergonomic design also supports accessibility. Products should
be usable by people with different abilities. For example, packaging should be easy to open for
elderly users, kitchen tools should be comfortable for people with weak grip strength, and digital
devices should support users with visual or hearing limitations. Accessible products can reach
wider markets and improve social inclusion. In competitive markets, companies that design for
diverse users can gain an advantage. Functionality and usability also influence brand reputation.
When consumers use a product smoothly and comfortably, they develop confidence in the brand.
A product that works well and feels good to use can create positive word-of-mouth and repeat
purchase. In contrast, products that break easily, cause discomfort, or confuse users damage brand
image. Therefore, ergonomic and functional design is not only a technical issue but also a
marketing and branding issue. Testing is necessary to improve ergonomics and usability. Designers
should create prototypes and allow real users to test them. User testing can reveal problems that
designers may not notice. For example, users may find a handle too small, a screen too reflective,
a button difficult to press, or a product too heavy. These findings help designers improve the
product before mass production. Testing reduces risk and increases the chance of market success.
In conclusion, ergonomics, functionality, and product usability are essential for enhancing user
experience and competitiveness. Ergonomic design ensures that products fit human needs,
functionality ensures that products perform effectively, and usability ensures that products are easy

and satisfying to use. Products that combine these qualities create comfort, safety, efficiency, and
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trust. In modern industrial design, companies must treat ergonomics and usability as core design

priorities rather than secondary features.

Smart Technologies and Digital Integration in Product Design

Smart technologies have transformed product and industrial design by changing the way products
function, communicate, and interact with users. In the past, many products were mechanical or
manually operated. Today, products increasingly include sensors, software, connectivity,
automation, artificial intelligence, digital screens, mobile applications, and cloud-based services.
These technologies allow products to become more intelligent, personalized, responsive, and
efficient. As a result, smart product design has become an important factor in improving user
experience and strengthening market competitiveness. Digital integration means connecting
physical products with digital systems. This can include mobile apps, internet connectivity, data
monitoring, remote control, automation, and user feedback systems. For example, a smart watch
can monitor heart rate, steps, sleep patterns, and exercise activity. A smart refrigerator can track
food storage and energy use. A smart thermostat can learn user preferences and adjust temperature
automatically. These products provide additional value because they do more than their basic
function. Smart technologies improve user experience by increasing convenience. Users can
control devices remotely, receive alerts, monitor performance, and customize settings. For
example, a smart home system allows users to control lighting, temperature, security, and
appliances through a mobile phone. This saves time and increases comfort. Convenience is one of
the strongest drivers of consumer acceptance in modern markets. Personalization is another
important benefit of smart product design. Digital systems can collect user preferences and adapt
product behavior accordingly. For example, a wearable fitness device can recommend exercise
goals based on user activity. A smart speaker can recognize voice commands and provide
personalized responses. A connected car can save seat position, climate preferences, and navigation
history. Personalized experiences make users feel that the product understands them, which
increases satisfaction and loyalty. Artificial intelligence has further expanded the possibilities of
smart product design. Al-enabled products can learn from user behavior, predict needs, and make
decisions. For example, Al-powered cameras can improve image quality automatically, smart
appliances can optimize energy use, and digital assistants can respond to natural language. These
intelligent features can improve product value and differentiate brands in competitive markets.
However, technology should not be added to products without purpose. A common mistake in
product innovation is adding digital features only to make a product appear modern. If smart
features do not solve real user problems, they may create unnecessary complexity and increase

cost. For example, a simple household product may not need an app if the app does not provide
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real benefit. Smart product design must remain user-centered. Technology should support usability,
not reduce it. Privacy and security are major concerns in smart product design. Connected products
often collect personal data, usage patterns, location information, and health or financial details. If
this data is not protected, users may lose trust. Designers and companies must ensure secure data
storage, transparent privacy policies, user consent, and protection against hacking. Trust is
essential for the success of smart products. Digital interfaces in smart products must also be
designed carefully. A product may have powerful features, but if its interface is confusing, users
may not benefit from them. Buttons, touchscreens, mobile apps, voice commands, and notification
systems should be simple and clear. Designers must consider users with different levels of digital
literacy. A smart product should not require expert knowledge for basic use. Smart technologies
can also improve product maintenance. Connected products can monitor their own performance
and alert users when maintenance is needed. For example, a smart washing machine can notify
users about filter cleaning, a vehicle can alert drivers about engine issues, and industrial machines
can predict component failure. This improves reliability and reduces repair costs. In industrial
design, digital integration supports advanced manufacturing. Technologies such as computer-aided
design, 3D printing, robotics, digital twins, and computer numerical control systems help designers
and manufacturers create products more efficiently. Prototypes can be developed quickly, tested
virtually, and improved before production. This reduces development time and allows companies
to respond faster to market needs. Smart products also support sustainability. Sensors and
automation can reduce energy and resource use. For example, smart lighting systems can turn off
when no one is present, smart irrigation systems can save water, and intelligent appliances can
optimize electricity consumption. When designed responsibly, smart technologies can support both
user convenience and environmental goals. Another important aspect is interoperability. Many
smart products are used as part of larger systems. For example, smart home devices may need to
connect with phones, speakers, security systems, and energy systems. If products cannot work
together, users may become frustrated. Designers must consider compatibility, standards, and

smooth integration with other devices.

Sustainable Materials, Manufacturing, and Product Life Cycle

Sustainability has become a major concern in product and industrial design because products affect
the environment at every stage of their life cycle. A product’s environmental impact begins with
raw material extraction and continues through manufacturing, packaging, transportation, use,
maintenance, and disposal. Traditional product development often focused mainly on cost,
appearance, and function, while environmental consequences received limited attention. However,

rising climate change concerns, resource scarcity, pollution, and consumer awareness have made
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sustainable product design a strategic necessity. Sustainable product design aims to reduce
environmental harm while maintaining quality, usability, affordability, and market value. This does
not mean producing weak or unattractive products. Instead, it means designing products that use
resources responsibly, last longer, create less waste, and can be repaired, reused, or recycled.

Sustainable design connects environmental responsibility with innovation and competitiveness.
Material selection is one of the most important decisions in sustainable product design. Designers
can choose recycled materials, renewable materials, biodegradable materials, lightweight
materials, and low-impact finishes. For example, recycled plastics can reduce waste, bamboo can
serve as a renewable material in certain products, and biodegradable packaging can reduce landfill
pressure. However, material selection must also consider durability, safety, strength, cost,
availability, and user acceptance. A sustainable material is only useful if it performs well in the
product’s context. Lightweight design can also support sustainability. Products that use less
material may reduce production cost, transportation energy, and environmental impact. For
example, lightweight vehicle components can improve fuel efficiency, and lightweight packaging
can reduce shipping emissions. However, lightweight design must not compromise safety or
durability. Designers must balance material efficiency with product performance. Sustainable
manufacturing focuses on reducing waste, energy use, water consumption, emissions, and
production defects. Efficient manufacturing processes can lower operational costs and
environmental impact. For example, precision manufacturing can reduce material waste,
automation can improve consistency, and energy-efficient machinery can reduce electricity
consumption. Sustainable manufacturing also includes safe working conditions and responsible
supply chain practices. Design for repairability is an important principle of sustainable product
development. Many modern products are difficult to repair because they are sealed, use non-
standard parts, or are designed for short life cycles. This increases waste and forces consumers to
replace products quickly. Products designed for repair allow users or technicians to replace
damaged components, extend product life, and reduce environmental pressure. Repairability also
creates trust because consumers appreciate products that last longer. Design for disassembly
supports recycling and circular economy principles. Products should be designed so that materials
and components can be separated easily at the end of life. For example, screws may be better than
permanent adhesives when parts need to be removed. Clear material labeling can support
recycling. Modular product design can allow damaged parts to be replaced without discarding the
entire product. These practices help move from a linear economy to a circular economy.

The circular economy is based on reducing waste and keeping materials in use for as long as

possible. In product design, circular principles include reuse, repair, refurbishment,
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remanufacturing, recycling, and product-service systems. For example, instead of selling a product
that is discarded after use, a company may offer repair services, take-back programs, or
upgradeable components. This creates long-term value and reduces environmental harm.
Packaging is another major area of sustainable product design. Excessive packaging increases
waste and cost. Sustainable packaging should protect the product while using minimum material.
It may use recyclable, biodegradable, or reusable materials. Packaging should also be easy to open,
informative, and visually aligned with the brand. Good packaging design improves user experience
and environmental performance at the same time. Sustainable product design also influences
consumer perception. Many consumers prefer brands that show environmental responsibility. A
product made with sustainable materials or designed for long life can improve brand image and
market competitiveness. However, companies must avoid false environmental claims.
Greenwashing can damage trust if consumers discover that sustainability claims are exaggerated
or misleading. Transparency is essential. Product life cycle thinking helps designers evaluate the
full impact of a product. Instead of focusing only on manufacturing, designers consider how the
product will be used, maintained, repaired, transported, and disposed of. For example, a product
that uses slightly more material but lasts much longer may be more sustainable than a lightweight

product that breaks quickly. Life cycle thinking helps companies make better design decisions.
Sustainability can also reduce business costs. Efficient use of materials, lower energy
consumption, reduced waste, and improved durability can lower production and operating costs.
Sustainable products may also attract new market segments and meet regulatory requirements.
Therefore, sustainability is not only an ethical responsibility but also a business opportunity.
Design Innovation, Branding, and Market Competitiveness

Design innovation plays a major role in helping companies compete in modern markets. Many
products today offer similar technical features and functions, making it difficult for consumers to
distinguish between brands. In such markets, design becomes a powerful tool for differentiation.
A product’s form, color, material, usability, packaging, interface, and emotional appeal can
strongly influence consumer decisions. Companies that invest in design innovation can create
products that stand out and communicate value more effectively. Market competitiveness depends
on the ability of a company to offer products that meet consumer needs better than competitors.
Design innovation helps achieve this by improving usability, appearance, quality, sustainability,
and user satisfaction. A well-designed product can attract attention, create trust, and encourage
purchase. For example, two products may perform the same basic function, but consumers may
prefer the one that is easier to use, more attractive, more durable, or better aligned with their

lifestyle. Branding is closely connected with product and industrial design. A brand is not only a
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name or logo; it is the complete identity and perception of a company. Product design
communicates brand values through shape, material, color, packaging, and user experience. For
example, a brand may communicate luxury through premium materials and elegant design,
innovation through modern forms and digital features, or sustainability through natural materials
and simple packaging. Design helps make brand identity visible and tangible. Consistency in
design strengthens brand recognition. When a company uses a consistent design language across
its products, consumers can easily recognize the brand. This may include similar shapes, colors,
materials, interface styles, packaging patterns, or product details. Strong design consistency creates
familiarity and trust. It also helps companies build a unique position in the market. Design
innovation also supports premium pricing. Consumers are often willing to pay more for products
that provide superior experience, better appearance, stronger emotional value, or higher perceived
quality. A well-designed product can create value beyond its material cost. For example, a carefully
designed chair, watch, phone, or appliance may command a higher price because consumers
associate it with comfort, status, reliability, or beauty. This shows that design can directly influence
profitability. Speed of innovation is also important for market competitiveness. Companies must
respond quickly to changing consumer preferences, technology trends, and competitive pressure.
Design tools such as rapid prototyping, 3D modeling, user testing, digital simulation, and
computer-aided design help companies develop and test products faster. Faster design cycles allow
companies to introduce improved products before competitors. Prototyping is an important part of
design innovation. A prototype is an early model of a product used for testing and improvement.
Prototypes allow designers to evaluate form, function, usability, material, and user response before
mass production. This reduces the risk of costly mistakes. User feedback on prototypes can reveal
problems and opportunities that may not be visible in drawings or digital models. Prototyping
supports better decision-making and stronger product development. Design innovation also
supports market expansion. Products designed for diverse users and different contexts can reach
wider markets. For example, a product that is affordable, durable, easy to use, and culturally
appropriate may succeed in developing markets. A product with premium design and advanced
features may target high-income consumers. Designers must understand market segments and
adapt product features accordingly. Packaging design also contributes to competitiveness.
Packaging is often the first physical interaction between consumers and products. Attractive,
informative, protective, and sustainable packaging can influence purchase decisions. In retail
environments, packaging helps products stand out on shelves. In e-commerce, packaging affects
unboxing experience and brand perception. Good packaging design supports both marketing and

user experience. Emotional design is another important factor in competitiveness. Consumers often
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choose products that match their identity, values, and lifestyle. A product may represent simplicity,
creativity, professionalism, sustainability, modernity, or cultural pride. When consumers feel
emotionally connected to a product, they are more likely to become loyal to the brand. Emotional
design can turn ordinary products into meaningful experiences. Industrial design also improves
competitiveness by connecting design with manufacturing efficiency. A product should not only
look good but also be practical to produce. Design for manufacturing helps reduce production
complexity, material waste, assembly time, and cost. When designers work closely with engineers
and manufacturers, they can create products that are both attractive and efficient to produce. This
improves profitability and market responsiveness. Innovation also requires interdisciplinary
collaboration. Product and industrial designers must work with engineers, marketers, business
managers, material experts, production teams, and users. Each group contributes important
knowledge. Engineers ensure technical feasibility, marketers understand consumer trends,
managers evaluate business strategy, and users provide real-world feedback. Collaboration
improves the quality and market relevance of product innovation. In competitive markets, design
can also protect companies from imitation. While competitors may copy features, it is harder to
copy a complete design culture, brand identity, user experience, and innovation process.
Companies that continuously improve design can maintain a strong position. Design-led

organizations treat design as a strategic asset rather than a final decoration.

Contribution of Product and Industrial Design Innovations to Market Competitiveness

Relative Contribution (%)

Summary

Product and industrial design innovations are essential for enhancing user experience and
strengthening market competitiveness. Modern consumers expect products that are functional,
comfortable, attractive, sustainable, smart, and easy to use. User-centered design helps

organizations understand consumer needs, while ergonomics and usability improve comfort and

22| Page



Journal of Design, Management and Sciences
-
safety. Smart technologies and digital integration add convenience and personalization, while

sustainable materials and production methods support environmental responsibility.

The article shows that design innovation is not only an aesthetic activity but also a strategic

business tool. It improves customer satisfaction, brand identity, production efficiency, product

differentiation, and long-term competitiveness. Organizations that invest in product and industrial

design are better positioned to respond to market changes, build consumer loyalty, and create

sustainable value. Future product development should combine creativity, technology,

sustainability, and human-centered thinking to achieve both user satisfaction and market success.
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