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Trade, which is the exchange of goods, services and capital between two or more parties either within a country or across international 
borders, has been going since time immemorial. Today trade contributes signi�cantly to the gross domestic product (GDP) of countries and is 
a re�ection of the level of development. In developing countries SMEs are crucial and act as the backbone for economic development by 
creating jobs, reducing poverty, and diversifying the economy. In many African countries SMEs contribute 30-70% of GDP and provide job 
opportunities for women and youth. In Asian economies, SMEs make up over 97% of businesses and contribute signi�cantly to GDP, and 
employment across the region.

SMEs in developing countries are involved in a wide array of sectors, particularly services, manufacturing, trade, and agriculture industries, 
constituting the backbone of the private sector, often operating with lower capital investments and focusing on local markets. Most of these 
trading activities involve the movement of goods from the source of production to the point of consumption. A product has little value unless 
it is delivered to the �nal consumer unspoiled, undamaged and functional for its intended purpose. This can only be achieved through 
e�ective packaging. For this reason one can conclude that packaging - de�ned as the technology of enclosing or protecting products for 
distribution, storage, sale and consumption - facilitates business growth and transformation especially in merchandise trade.

Packaging is used in a wide range of industries across the food and drink, healthcare, cosmetics, and other consumer goods. Packaging is also 
used for handling a wide range of industrial goods and agricultural commodities. A wide range of materials are used to manufacture packag-
ing. The types include �exible plastics, rigid plastic, �exible foil, glass, metal, paper and paperboard, wood and composite materials. Packaging 
is usually available as primary (the �rst level package for containment of the product), secondary (the second level package which holds 
several primary packages together) or tertiary (this groups and protects several packages for handling and shipping).

Today packaging has evolved from a simple containment utility into a strategic driver and a marketing tool for the growth and competitive-
ness of SMEs. By adopting advanced packaging systems, SMEs can overcome traditional barriers such as high costs, limited �oor space, and 
stringent trade barriers such as environmental regulations. Packaging technology can accelerate SME growth in the following aspects:
• Operational E�ciency through the adoption of automated and semi-automated systems to increase packing speed and minimize capital 

expenditure.
• Competitive Edge and Regulatory Compliance by adopting eco-friendly packaging to gain market access 
• Smart Packaging using low-cost technologies like QR codes is facilitating e-commerce, enhancing digital brand engagement with 

consumers, provide digital receipts, and o�er loyalty rewards 
• Build Consumer Trust using smart labels that change colour to indicate product freshness or authenticity. 
• Supply Chain Resilience and Quality Control with integrated sensors to allow SMEs to track shipments in real-time, reducing losses from 

spoilage or theft. Basic packaging lines can also integrate technologies to detect defects instantly, ensuring consistent product quality and 
prevent costly returns. 

For small and medium size businesses in developing countries these technological innovations in packaging present immense opportunities 
for growth. However these packaging developments o�er signi�cant challenges due to the limited capacity of SMEs to adopt and sustain the 
changes. Packaging associations play a vital role in supporting SMEs to overcome these challenges by providing crucial resources, advocacy, 
research and development, networking opportunities, and educational initiatives. These e�orts help SMEs overcome common challenges like 
navigating complex regulations, accessing new markets, and adopting technologies and sustainable practices. 

The World Packaging Organisation (WPO) acting as the global voice for packaging, unites industry bodies to advance packaging science, 
sustainability education and Innovation through its vision of "Better quality of life through better packaging for more people."  WPO fosters 
collaboration, promotes packaging education, drives sustainability especially reducing food waste and promoting post-consumer packaging 
waste recycling, shares knowledge and recognizes packaging excellence. 

At the 114th WPO Board Meeting in Colombo, Sri Lanka in late October 2025, the Bangladesh Institute of Packaging (BIP) was admitted to the 
WPO as a full member thus enhancing BIP’s status as a leading packaging body and opening doors for partnership with global packaging 
organisations. This is in line with BIP’s vision to be a packaging centre of excellence in Bangladesh; and its mission to build a stronger and more 
innovative packaging industry in Bangladesh through comprehensive education, practical training, and professional development. 

BIP’s membership of WPO provides an opportunity to leverage its resources and expand the networks o�ered by the WPO to support SMEs in 
Bangladesh to enhance their competitiveness, improve e�ciency, and achieve sustainable growth through better packaging. The World 
Packaging Organisation extends its congratulations and best wishes to BIP in their initiative for the development of the packaging industry in 
Bangladesh.

The Role of Packaging Technology 
in Accelerating SME Growth
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Linear to Circular: The New Age of Sustainable Packaging

Md. Ibrahim H. Mondal
Professor
Dept. of Applied Chemistry & Chemical Engineering
University of Rajshahi, Bangladesh

 
The conventional linear packaging model- “take, make, use, and dispose” is no longer sustainable in a world facing resource 
inanition, climate change, and rising waste. Virgin plastic, paper, aluminum, and multilayer materials—all of which are challeng-
ing to recycle—are major components of traditional packaging systems. After a package has ful�lled its function in a linear 
system, it frequently ends up in land�lls or the environment. Three main issues are brought about by the linear system: resource 
depletion, carbon emissions, and environmental pollution. The packaging industry is now transitioning toward a circular econo-
my, where materials are designed to remain in use for as long as possible through reducing, recycling, reusing and regeneration.

In the new age of sustainable packaging, design for recyclability is a key driver. Complex material structures of �exible packag-
ing are being replaced by mono-material that provides barrier, mechanical, optical and other required performance while 
remaining compatible with existing recycling systems. Advances in polymer science, coatings, and nano technologies have 
made it possible to achieve sustainability without compromising functionality.

Reduce the uses of packaging materials is another 
pillar of circularity. Lightweight materials 
consume less energy during production and 
transportation compared to thicker or more 
weight packaging. This helps to reduce the 
carbon emissions with maintaining product 
protection and shelf life, reducing food and prod-
uct waste. Now, recyclable and renewable materi-
als are increasingly integrated into packaging 
structures. Post-consumer recycled (PCR) plastics, 
bio-based polymers, and paper-based laminates 
are helping brands close the material loop. At the 
same time, improved collection systems and 
extended producer responsibility (EPR) programs 
are encouraging accountability across the value 
chain.

Innovation also extends beyond materials. 
Design for recycling and traceability solutions can 
enhance the consumer awareness and proper 
disposal behavior, strengthening recycling 
outcomes. To make an e�ective circular system, 
need to collaboration among material suppliers, converters, brand owners and recyclers. A strong industry-academia collabora-
tion may also help to develop this system.

In conclusion, the shift from linear to circular packaging marks a fundamental transformation of the industry. Sustainable 
packaging today is not just about reducing environmental impact—it is about redesigning systems, embracing innovation, and 
creating long-term value for businesses. The business advantages of circular packaging are low material costs through recycling, 
low environmental risk, strong brand loyalty, access to eco-conscious consumers etc.

The sustainable packaging represents a future where packaging protects not only products, but also the planet. The future of 
packaging is not disposable.

It is renewable, responsible and circular.
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Photo-Oxidation: The Silent Enemy of Packaged Food Products

Md. Mazharul Islam
Vice President, Bangladesh Institute of Packaging
MSc in MSE, PhD Fellow (Food Packaging)

Introduction
Packaging serves much more purposes in the contemporary food industry than just holding a 
product. It acts as a shield against environmental elements that can compromise the safety, quality, 
and shelf life of food. Among these risks, photo-oxidation is still one of the most damaging yet 
invisible processes that a�ect packaged foods.

Photo-Oxidation
Photo-oxidation is a chemical reaction that occurs when light—especially ultraviolet (UV) ray interacts with oxygen and food 
components such as fats, proteins, vitamins, and pigments. This interaction produces free radicals that initiate a chain reaction, 
leading to rapid deterioration of food quality.

Unlike thermal or microbial spoilage, photo-oxidation can occur even in sealed packages when light penetrates the packaging 
material.

How Photo-Oxidation A�ects Food Quality
A lot of common food items are extremely light-sensitive. Particularly at risk are milk, edible oils, fruit juices, spices, prepared 
foods, and nutraceuticals. For instance, milk exposed to �uorescent light can oxidize fats and break down ribo�avin, giving it a 
"sunlight �avor" that consumer can easily detect.

The e�ects of photo-oxidation include:
• Development of o�-�avors and rancid odors
• Loss of essential nutrients such as vitamins A, C, and B2
• Discoloration and fading of natural pigments
• Texture changes in fats and emulsions
• Shortened shelf life

Role of Packaging
Packaging becomes the �rst line of defense 
because light is the main cause of photo-oxidation.
UV and visible light can enter transparent, 
inadequately shielded packaging, hastening 
chemical reactions within the product.
Contemporary �exible packaging prevents 
photo-oxidation by:
• Metallized and aluminum foil laminates that re�ect light
• Pigmented �lms that block UV radiation
• UV absorber additives and coatings
• Multilayer structures engineered for light protection

The Commercial Impact
Photo-oxidation a�ects not just the quality of the product but also the pro�tability and reputation of the brand. A customer is 
unlikely to buy the product again if they notice rancid taste, color fading, or nutritional loss. Packaging that safeguards and 
maintains food quality becomes a crucial di�erentiator in cutthroat retail settings.

The Way Forward
As consumer demand grows for longer shelf life, cleaner labels, and minimal preservatives, packaging will continue to play a 
central role in food protection. The future of light-protective packaging lies in high-barrier recyclable materials, nano-coatings, 
and smart �lms that indicate light exposure.

Conclusion
Photo-oxidation is truly the silent enemy of packaged food products. Invisible to the eye, yet powerful in its impact, it silently 
degrades food quality long before the expiration date. Through intelligent packaging design and advanced barrier technolo-
gies, the food industry can successfully protect products from light damage—ensuring freshness, nutrition, and consumer 
satisfaction from factory to table.
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Modi�ed Atmosphere Packaging (MAP) and Thermoform 
Rigid Trays: Enhancing Food Preservation and Sustainability

Md. Masudur Rahman
fbmtechno@yahoo.com
CEO, FBM Technologies Ltd.

Modi�ed Atmosphere Packaging (MAP) and thermoform rigid trays represent a powerful combination in modern food packag-
ing, signi�cantly extending shelf life, preserving quality, and minimizing waste. MAP replaces regular air inside a package with a 
tailored gas mixture—typically nitrogen (N2), carbon dioxide (CO2), and oxygen (O2)—to slow microbial growth, oxidation, and 
spoilage. High CO2 levels suppress bacteria and fungi, low O2 reduces oxidation (especially in meats), and N2 prevents collapse 
as an inert �ller. Since the 1970s, advancements in gas mixing and high-barrier �lms have improved e�ectiveness. MAP can be 
active (gas �ushing during sealing) or passive (relying on product respiration), often doubling or tripling shelf life compared to 
conventional packaging, without chemical preservatives.Thermoform rigid trays, produced by heating plastic sheets (e.g., PET, 
PP, or PS) and molding them into durable shapes, provide a strong, stackable base. These thicker-walled trays o�er structural 
integrity for transport and display, protect against physical damage, enable clear labeling, and support high-volume automated 
production with minimal waste. Innovations include bio-based or recycled plastics, aligning with sustainability goals. The 
integration of MAP with thermoform trays creates an e�cient system: product is placed in the tray, air is evacuated, the modi�ed 
gas mixture is injected, and a high-barrier lidding �lm is heat-sealed for an airtight seal. Tray-sealing machines ensure stability 
during this process. Trays often feature compartments, anti-fog coatings, or custom designs. Success relies on multilayer barrier 
materials (7–11 layers), such as EVOH for oxygen blocking, PVDC, or metallized coatings, in trays and especially lidding �lms. 
These prevent gas permeation, maintaining the atmosphere long-term. Emerging intelligent features like oxygen scaven-
gers or CO2 emitters further enhance preservation and presentation.

This technology excels in food applications:
• Fresh meats/poultry: High CO2/low O2 extends shelf life to 21 days 

(vs. 3–5 days in air), preserving color and safety.
• Ready-to-eat meals/salads: Supports respiration, delays browning.
• Dairy: Inhibits mold in cheeses/yogurts.
• Bakery: Reduces staling/mold.
• Fruits/vegetables: Balances gases via equilibrium MAP.
• Non-food uses include pharmaceuticals and electronics protection.

Bene�ts include reduced global food waste (30–40%), improved 
safety, and sustainability via recyclability. Challenges involve precise 
gas control (to avoid o�-�avors) and high equipment costs, though 
scalable for larger operations.In Bangladesh, rising exports (seafood, 
poultry, produce, ready meals) drive MAP adoption, creating opportu-
nities for backward integration. Localizing production of multilayer 
�lms, rigid trays, resins/masterbatches, industrial gases, machinery 
assembly, and R&D/testing labs could cut import dependency by 
50–70%, reduce costs 20–30%, create jobs, lower emissions, and boost 
export competitiveness. With incentives and collaboration, Bangla-
desh can become a self-reliant regional hub.

In conclusion, MAP with thermoform rigid trays balances preservation, 
aesthetics, and e�ciency, supporting fresher foods, reduced spoilage, 
and a resilient food system amid growing demand for convenience 
and sustainability.

The discussion on Modi�ed Atmosphere Packaging and thermoform rigid trays closely aligns with the mission of the Bangla-
desh Institute of Packaging (BIP) to promote advanced, safe, and sustainable packaging in Bangladesh. Through training, knowl-
edge sharing, and initiatives like the BIP Digest, BIP is building local capability in modern packaging technologies critical for 
food safety, waste reduction, and export growth.
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evsjv‡`k Bbw÷wUDU Ae c¨v‡KwRs (BIP), wek^ c¨v‡KwRs ms¯’v (WPO)-Gi 66Zg ‡`k Ges Full Voting Member wn‡m‡e AšÍf©y³ n‡q ‡`‡ki BwZnv‡m 
GK bZyb Aa¨vq iPbv K‡i‡Q |

BIP-Gi mfvcwZ ‡gvkviid ‡nv‡mb f~uBqv I cwiPvjK ‡gvnv¤§` Avãyj nvwKg WPO-Gi AvbyôvwbK Avgš¿‡Y 114 Zg ‡evW© wgwUs-G AskMÖnY K‡ib, hv AbywôZ 
nq 27-31 A‡±vei 2025 kÖxj¼vi Kj‡¤^v kn‡i| D‡jøL¨, wek^ c¨v‡KwRs ms¯’v (WPO ) Gi m`i `ßi Aw÷«qvi wf‡qbv kn‡i Aew¯’Z|

GB AbyôvbwU ‡hŠ_fv‡e Av‡qvRb K‡i wek^ c¨v‡KwRs ms¯’v (WPO) Ges kÖxjsKv Bbw÷wUDU Ad c¨v‡KwRs (SLIP)|
cvuP w`be¨vcx GB AvšÍR©vwZK Av‡qvR‡b wQj WPO Executive Board Meeting, Sustainability, Education I Marketing welqK IqvwK©s MÖæc, Global 
Packaging Forum 2025, Ges Sri Lanka Packaging Awards & Packaging Ball 2025.

evsjv‡`k Bbw÷wUDU Ae c¨v‡KwRs (BIP) cÖwZwôZ nq RyjvB 2024 mv‡j evsjv‡`‡ki wZbRb AwfÁ c¨v‡KwRs we‡kl‡Ái D‡`¨v‡M, cÖwZôvZv mfvcwZ: 
‡gvkviid ‡nv‡mb f~uBh়v, cÖwZôvZv mn-mfvcwZ: gvRnviæj Bmjvg Ges cÖwZôvZv cwiPvjK: ‡gvnv¤§` Avãyj nvwKg| BIP ‡`‡ki cÖ_g ‡ckv`vi c¨v‡KwRs wk¶v 
I M‡elYv cÖwZôvb, hv c¨v‡KwRs wk¶vi weKvk, `¶ Rbkw³ MVb, ‡UKmB c¨v‡KwRs cÖPvi Ges AvšÍR©vwZK gv‡bi m‡½ evsjv‡`‡ki c¨v‡KwRs wkí‡K 
mvgÄm¨c~Y© Kivi j‡¶¨ KvR K‡i|

BIP-Gi wfkb n‡jv ‡`‡k I AvšÍR©vwZK ch©v‡q c¨v‡KwRs wk¶vq, D™¢ve‡b I ̄ ’vwq‡Z¡ DrKl©Zvi ‡K›`« cÖZôv Kiv Ges wgkb n‡jv c¨v‡KwRs ‡ckvRxex‡`i ̀ ¶Zv 
Dbœqb, weÁvb I cÖhyw³ cÖmvi, wk‡í gvb, wbivcËv I Kgcøv‡qÝ wbwðZKiY, Ges AvšÍR©vwZK cÖwZôvb¸‡jvi m‡½ mn‡hvwMZv e…w× Kiv| WPO-Gi mfvcwZ 
Mrs. Luciana Pellegrino, ‡m‡µUvwi ‡Rbv‡ij Mr. Johannes Bergmair Ges 114 Zg ‡evW© wgwUs-G Dcw¯’Z mKj m`‡m¨i cÖwZ Zvu‡`i Dò AvwZ‡_qZv I 
mn‡hvwMZvi Rb¨ BIP AvšÍwiK K…ZÁZv cÖKvk K‡i‡Q| evsjv‡`‡ki c¨v‡KwRs wkí‡K AvšÍR©vwZK g‡Â cÖwZwbwaZ¡ Ki‡Z ‡c‡i Ges ‰ewk¦K ¯’vwqZ¡ I D™¢ve‡bi 
Av‡jvPbvq Ask wb‡Z ‡c‡i evsjv‡`k Bbw÷wUDU Ae c¨v‡KwRs (BIP) AZ¨šÍ Avbw›`Z I Mwe©Z|

BIP Makes History - Representing 
Bangladesh in the Global Packaging 
Community 

COVER STORY
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Bangladesh Institute of Packaging (BIP) has written a new chapter 
in the country’s history by becoming the 66th country and Full 
Voting Member of the World Packaging Organization (WPO). 
BIP President Mosharraf Hossain Bhuiyan and Director Moham-
mad Abdul Hakim attended the 114th Board Meeting at the 
o�cial invitation of WPO, which was held in Colombo, Sri Lanka 
from 27-31 October 2025. It is worth noting that the headquarters 
of the World Packaging Organization (WPO) is located in Vienna, 
Austria.

 This event is jointly organized by the World Packaging Organization (WPO) and the Sri Lanka Institute of Packaging (SLIP).The �ve-day interna-
tional event included the WPO Executive Board Meeting, Working Groups on Sustainability, Education and Marketing, Global Packaging Forum 
2025, and the Sri Lanka Packaging Awards & Packaging Ball 2025.

Bangladesh Institute of Packaging (BIP) was established in July 2024 by three experienced packaging experts from Bangladesh—Founding 
President: Mosharraf Hossain Bhuiyan, Founding Vice President: Mazharul Islam, and Founding Director: Mohammad Abdul Hakim. BIP is the 
country’s �rst professional packaging education and research institute, which works to develop packaging education, build a skilled 
workforce, promote sustainable packaging, and align Bangladesh’s packaging industry with international standards.

BIP’s vision is to establish a center of excellence in packaging education, innovation, and sustainability at the national and international levels, 
and its mission is to develop the skills of packaging professionals, promote science and technology, ensure quality, safety, and compliance in 
the industry, and enhance collaboration with international organizations.

BIP expresses its sincere gratitude to WPO President Luciana Pellegrino, Secretary General Dr. Johannes Bergmeyer, and all members present at the 
114th Board Meeting for their warm hospitality and cooperation. The Bangladesh Institute of Packaging (BIP) is delighted and proud to represent 
the packaging industry of Bangladesh on the international stage and participate in the global sustainability and innovation discussions.
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Global Position Paper Navigating the 
Food & Packaging Waste Paradox 

Nerida Kelton FAIP
Executive Director – AIP
Vice President Sustainability & Save Food - WPO 

The United Nations Industrial Development Organisation (UNIDO), the World Packaging Organisation (WPO) and Wagenin-
gen University & Research have announced the global release of a collaborative position paper ‘Navigating the Food Loss & 
Waste Paradox: Balancing Food Loss & Waste with Save Food Packaging’. 

The Food & Packaging Waste Paradox position paper was co-authored by Eelke Westra (Wageningen University & Research), 
Nerida Kelton (World Packaging Organisation) and Aleksa Mirkovic (UNIDO).

This collaborative e�ort leverages the diverse expertise and perspectives of these esteemed institutions to provide a nuanced 
understanding of the complexities involved in achieving a sustainable and resilient global food system. By unravelling these 
intricacies, the team seek not only to inform, but to inspire actionable solutions that resonate across sectors, borders, and 
industries.

The Food & Packaging Waste Paradox position paper explores the complex interactions that exist between sustainability 
challenges posed by food loss & waste and the environmental impact of food packaging. 

The purpose of this position paper is to explore the intrica-
cies of the Food & Packaging Waste Paradox, delving into the 
challenges, opportunities, and potential solutions that lie at 
the intersection of Food Loss & Waste and Save Food Packag-
ing. 

Packaging Plays an Important Role in Minimising Food 
Loss and Waste

Save Food Packaging is designed to minimise or prevent 
food waste from paddock to plate using innovative and 
intuitive design features that can contain & protect, preserve, 
extend shelf life, easily open and reseal, provide consumer 
convenience and portion control; all the while meeting 
global sustainable packaging targets (Francis, C., Kelton, N., 
Ryder, M., Lowenstern, B. Lockrey, S., Verghese.K, 2023)

Navigating the Food & Packaging Waste Paradox is a 
challenging landscape for governments, and therefore 
requires tailored support to develop actionable, coherent, 
and context-speci�c policies. Aligning national regulations 
with international frameworks, whilst considering local production and waste, recovery and recycling 
infrastructure, is critical to ensure e�ective implementation and sustainable industrial development. 

Collaboration across the supply chain, from producers to retailers and consumers, is essential to implementing e�ective and 
scalable solutions. As the industry struggles with the Food & Packaging Waste Paradox, a delicate equilibrium between 
consumer demands, industry innovations, and environmental sustainability emerges as a crucial imperative.

We strongly recommend that you download the position paper and the global consultation report and share with your own 
team and network. If more packaging professionals, researchers and food organisations across the globe start to follow the 
same guidance and use the Save Food Packaging Design Guidelines, the ability to improve the food and packaging waste 
paradox will become possible.   



An overview of Packaging Materials

Azizul Haque
With a B.Sc. and M.Sc. in Organic Chemistry from the University of Chittagong
I currently lead Quality, R&D, and Compliance at Consort Flexipack Limited. 
My career includes over 25 years in quality assurance, notably as a Manager at 
Unilever Bangladesh Limited E-mail: azizul.haque6602@gmail.com, 
Cell: +8801313032712, +8801912520492.

Packaging materials and its Sustainability, bene�ts vs. disadvantages

Packaging provides a means to preserve, transport, store, distribute and merchandise of a product. Product packaging plays a vital role to 
reach the product to its consumer safely without compromising its quality. Packaging isn’t just about wrapping, it’s about protection, storytell-
ing, e�ciency, and sustainability. Done right, it builds trust and loyalty while aligning with modern consumer expectations. Sustainability is 
the development that meets the needs of the present without compromising the ability of future generations to meet their own needs. 
Packaging has a signi�cant role in sustainability nowadays as it reduces food loss, keeps food quality better for a long period and reduces 
wasteful consumption and use of products. In developed and developing countries, concern about packaging design and wastes that are 
generating from it has arisen as poor packaging design and disposal of packaging wastes are creating frequent environmental problems. In 
the year 2012, 80 million tons of wastes were generated in Europe coming from packaging which is composed of 38 % paper, 21 % plastic, 20 
% glass, 15 % wood, and 6 % metals (Eurostat, 2019). 

Environmental footprint of Packaging materials
A proper management system at the end of life of packaging can play an important role in reducing environmental burden. Life cycle assess-
ment (LCA) is an environmental management tool that is used to identify the environmental impact of a product, process or service from 
“cradle to grave”. 

Packaging materials vs. SDGs
Packaging’s can be used sustainably through the responsible production, can support the SDGs through innovative products and practices 
that minimize negative impacts, protect the environment, promote social progress, and support economic growth. Key examples include the 
resilient infrastructure and innovation (SDG 9), responsible consumption & production (SDG 12), urgent climate action (SDG 13) and Marine & 
terrestrial ecosystem health (SDGs 14 & 15).

Importance of packaging material testing and BIP
Packaging material testing is the scienti�c process of 
evaluating the physical, chemical, and mechanical 
properties. In a globalized market, testing is no longer 
optional; it is a critical safeguard for brand reputation, 
consumer safety, and �nancial stability. 

BIP is the premier institution for mastering these technical parameters of modern packaging.



Advancing Bangladesh’s Packaging Industry 
Through Science, Sustainability, and Skilled Professionals

Dr. Mohammad Mohiuddin 
Assistant Professor
School of Packaging
Michigan State University, USA
Email: mohiud18@msu.edu

Packaging has evolved from a basic means of containment into a strategic driver of product quality, safety, and market competi-
tiveness. For Bangladesh’s rapidly growing food, pharmaceutical, and consumer goods industries, modern packaging systems 
play a critical role in meeting export requirements, extending shelf life, ensuring regulatory compliance, and reducing environ-
mental impact.

At the industrial level, packaging performance is governed by mass transfer phenomena, including oxygen and moisture 
permeation, aroma loss, and chemical migration between product and package. These processes directly a�ect product stabili-
ty and safety. Inadequate packaging design can lead to premature spoilage, quality degradation, or non-compliance with 
international standards—challenges that become more signi�cant as Bangladeshi products expand into global markets.

Recent advances in multi-layer polymeric barrier �lms provide practical solutions to these challenges. By engineering functional 
layers with distinct roles, packaging structures can be optimized for barrier performance, mechanical strength, sealability, and 
machinability while minimizing material usage and cost. Such designs are particularly important for high-speed packaging 
lines, where consistency and process e�ciency directly in�uence productivity.

Sustainability has become an industrial imperative. Global brands, retailers, and regulators increasingly demand recyclable, 
downgauged, and bio-based packaging solutions. However, adopting sustainable materials without proper scienti�c evalua-
tion can compromise line performance, package integrity, or shelf life. E�ective sustainable packaging must balance environ-
mental responsibility with functionality, safety, and economic feasibility.

Ongoing research in bio-based polymers, �ber-based coatings, and hybrid material systems shows that sustainability and 
performance can coexist when packaging is designed using a science-driven approach. For Bangladesh, locally adapted 
solutions—compatible with existing machinery, climate conditions, and waste-management infrastructure—are especially 
important. This creates opportunities for innovation tailored to national industrial realities rather than imported, one-size-�ts-all 
solutions.

Another emerging opportunity lies in smart and active packaging technologies. Freshness indicators, antimicrobial surfaces, 
and time–temperature monitoring systems can help reduce food waste, improve quality assurance, and strengthen consumer 
trust. For manufacturers, these technologies also o�er better visibility across supply chains and improved risk management, 
particularly as cold-chain infrastructure continues to develop.

Central to all these advancements is workforce capability. Sustainable industrial growth requires trained packaging profession-
als who understand materials, processes, machinery, quality systems, and regulatory frameworks. Packaging education and 
training must therefore extend beyond traditional practices to include shelf-life analysis, migration assessment, sustainable 
design, and global compliance.

Institutions and professional organizations, especially the Bangladesh Institute of Packaging (BIP), play a vital role in connecting 
industry, academia, and policymakers. Short courses, professional certi�cations, applied research collaborations, and indus-
try-focused training programs can signi�cantly strengthen local expertise.

In conclusion, the future of Bangladesh’s packaging industry depends on integrating scienti�c understanding, sustainable 
thinking, and skilled professionals into everyday manufacturing practice. Packaging is no longer a cost center—it is a value-add-
ing system that supports food safety, export competitiveness, and environmental stewardship. Initiatives such as BIP Digest 
provide a timely platform to share knowledge, inspire innovation, and advance the packaging sector in Bangladesh.
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Advanced Packaging: Reducing Food Loss and Waste

Md. Aminul Islam, PhD
Assistant Professor  & Head of the Department
Materials Science & Engineering
Rajshahi University of Engineering & Technology (RUET)

Food loss and waste is one of the most insistent global challenges, with nearly one-third of all food produced worldwide being 
lost or wasted before it reaches consumers. This circumstance not only threatens food security but also results in economic 
losses, excessive use of natural resources, and increased greenhouse gas emissions. Advanced packaging technologies have 
emerged as a powerful solution to mitigate food loss and waste by extending shelf life, maintaining food quality, improving 
safety, and enhancing supply chain e�ciency. Unlike traditional packaging, advanced packaging systems actively interact with 
food and its environment to preserve freshness and prevent spoilage. Food loss occurs primarily during production, post-har-
vest handling, storage, and transportation. Food waste happens mainly at the retail and consumer levels due to over-purchas-
ing, improper storage, and misunderstanding of expiration labels. Microbial spoilage, Oxidation and moisture loss, Mechanical 
damage during transportation, Poor temperature control, Inadequate packaging systems etc. are the key causes for the food 
loss and waste. 

Advanced packaging refers to innovative packaging solutions designed to go beyond basic containment and protection. These 
systems actively or intelligently interact with food products and their environment. Active Packaging contains components 
(oxygen Scavengers, moisture absorbers, and antimicrobial agents) that actively modify the internal conditions of the package 
to slow food degradation. Intelligent Packaging systems monitor, detect, and communicate information about food quality and 
safety by various indicators (time-temperature indicators, freshness indicators, RFID, QR Codes etc.). Modi�ed Atmosphere 
Packaging is also another food preservation technique that replaces normal air inside a package with a custom gas mix (often 
nitrogen, carbon dioxide, and low oxygen) to slow spoilage, inhibit microbial growth, and extend shelf life naturally. Sustainable 
Advanced Packaging ensures waste reduction without increasing plastic pollution. This packaging may develop using biode-
gradable and compostable materials, edible coatings, and environment friendly design.

As global food demand rises and environmental pressures intensify, the advanced packaging will be one of the key technologi-
cal solution in the �ght against food loss and waste. By extending shelf life, improving safety, enhancing traceability, and 
supporting sustainability, it helps to create a more e�cient and resilient food system.
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