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The global advanced materials market is expected to reach US$444 billion by 2025,

growing at ~14% per annum.

Increasing research and development activities for advanced materials together with

wide-scale applications in end-user industries like automotive, healthcare, and

packaging –– as well as rising demand for sustainable products and processes –are

anticipated to promote significant global market growth.

The advanced materials sector today sets the pace and determines the direction of

technological change in the most dynamic global industries. As the ability to

manipulate molecular structures progresses, the range of applications extends to

previously untouched commercial ventures. The commercial opportunities are

enormous.

Success for advanced materials companies depends in part on their ability to

engineer materials with multiple end–use cases, driving scale and profitability.

Asia Pacific is emerging as a fast-growing market for advanced adhesive, film, and

biomaterial demand. Population growth coupled with increasing consumer spending,

favorable government regulations, and digital technology trends are key drivers. A

growing regional e-commerce market is fueling demand for biomaterials in

packaging.

Leading manufacturers of advanced materials across material segments include 3M

(MMM), Henkel (HEN), BASF (BAS), and Merck (MRK). All are captured in The

Singularity Group’s Singularity Index. ™
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The advanced materials (AdM) industry is among the

most publicly overlooked industries essential for

technological progress and economic development.

These materials invade and restructure virtually all

major global industrial sectors. They impact the

information and communication (ICT) sector, redefine

the nature of energy creation and transmission, and

drive change of epic proportions in the biomedical,

healthcare, transportation, and manufacturing

industries. The very symbols of modern life – including

the iPhone, IoT devices, and electric vehicles – depend

on the availability of new and pioneering materials.

Advanced materials are also essential for a sustainable

future. The ability to manipulate and restructure

molecules in various material systems opens the door

to the discovery of cleaner, more efficient processes

and systems that can help to address the United

Nation’s Sustainable Development Goals.

While not without its challenges, the AdM industry is the

most significant and far-reaching technological industry

today –– economically, socially, and environmentally. The

global advanced materials market is expected to reach

US$ 444 billion by 2025, growing at ~14% per annum.¹ 

In the Singularity Group’s universe advanced materials

include the new generation of ceramics, advanced

plastics, adhesives, and specialty polymers. They also

include the emerging world of nanomaterials and

biomaterials –– the latter understood as as natural

materials that interact with living systems as tissues and

organs, as well as bio-based materials (e.g.

bioplastics). In this report, we outline the importance of

the advanced materials industry and its evolution from

earlier periods of innovation.

We explore developments in especially three sectors of

the vast AdM universe  that we believe to    be the    most

¹Data provided by Singular for The Singularity Group.

Figure 1: Advanced materials, their properties, and applications

Source: TSG Research
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promising in terms of scale and profitability ––

advanced adhesives, thin film technology and

biomaterials –– including their select industrial

applications. It is worth noting that these discussions

are far from complete: the advanced materials

landscape  is    big and   convoluted, and   discussions 

 

As the ability to manipulate molecular structures advances, so do the end-use applications of advanced materials.

AdM innovation often tends to occur gradually with the potential for rapid scalability, making the sector one on

which to keep a close eye. Even under-performing players as Toray (currently not in the Singularity portfolio) can

have a quick turn-around.

Figure 2: Performance of Select AdM players in the TSG portfolio

Source: TSG Research

cannot capture all     materials       in circulation and

those in progress toward the market. They also cannot

encompass the full spectrum of applications for

particular product categories.
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The new advanced materials revolution

Advanced materials are novel, manufactured or

naturally occurring materials that because of their

properties provide differentiated performance to

conventional materials across a range of applications.²

They are – in short – better, faster, cleaner, more

efficient. Superior. They are also not entirely new.

From the late nineteenth century to the late 1970s,

there were two distinct periods of new materials

development. The first, lasting from around 1880 to

1930, featured mainly inorganic chemical reactions for

coal-tar products and the mass manufacture of metals,

notably steel and aluminum. From the 1930s to nearly

the late 1970s, coal and metals gave way to other fossil

fuels, in particular petroleum and natural gas. This

second period ushered in advanced fuels, man-made

plastics, fibers, and resins used for coatings and

adhesives.

Material innovations during both periods played a key

role in expanding other interrelated industries: new

metals, for example, supplied critical inputs for the

construction of railroad systems, skyscrapers, bridges,

and highways in the United States and across Europe.

New petrochemicals helped shape modern-day

communications, energy, and transportation. Both

periods were marked by relative continuity and

incremental change, and centered around building

‘macrostructures’ that linked together large molecular

units into long chains with distinct physical and

chemical properties. The current period of advanced

materials innovation diverges from earlier movements.

The focus has shifted from very large to far smaller

molecular units, opening the door to greater flexibility

and structural possibilities of both inorganic and organic

materials, as well as all sorts of organic-inorganic

hybrids.

On a very fundamental level, the number and variety of

new materials currently in play or on the horizon is

unprecedented. Annual revenue from new materials

commercialized in the 1950s globally was tens of

millions (current dollars) in a given year, sales of new

materials and their products may very well hit the US$1

trillion mark in a few years, when the advanced materials

revolution will still be relatively young. This growth is

helped by advances in processing technologies like 3D

printing and surface modification that stretch the range

and type of possible products, and ultimately market

development and growth.

Unlike prior periods of material innovation, advanced

materials today also play a far greater role in

determining a country’s economic competitiveness than

their counterparts did in the past. Of course, steel and

aluminum and the first synthetic materials helped to

advance critical industries like automobile and defense,

but these materials did not on their own set the pace of

innovation. Industrialization in prior periods depended in

the first instance on advances in engineering design and

only secondly on materials.

Today, however, the materials sector sets the pace and

determines the direction of technological change in the

most dynamic industries within the global economy. For

this reason among others, advanced materials have

become a key component of our investment portfolio.

²The Singularity Group definition.
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Advanced materials: characteristics, technology, applications

But what exactly are these advanced materials? What

about them makes them such a potent market force?

Our discussion here focuses on several advanced

materials we believe have the greatest market reach and

industry potential: (1) adhesives; (2) thin films; and (3)

biomaterials. These materials categories have varied

and far-reaching applications. In this report we focus on

their applications in the healthcare, mobility and

transportation, and packaging sectors, as well as their

potential to contribute to a more sustainable future. It is

important to recall that the advanced materials market is

dynamic and evolutionary: as the ability to manipulate

and design molecular structures advances, the range of

applications extends into previously untouched

commercial ventures. The opportunities are enormous.

Advanced adhesives

The global adhesives market is expected to reach

$US89 billion in 2030, growing at CAGR of ~5%³ on the

back of rising demand in the construction, automotive,

paper and packaging, and healthcare industries.

Adhesives are essential for all major industrial sectors

and found in products ranging from shoes, cars,

furniture, fabrics, to airplanes and spaceships, and

everything in between. The large and growing range of

their applications makes the adhesives sector promising

for continued innovation and long-term growth.

At their core, adhesives are binding substances used to

make materials stick to each other without the need for

mechanical processes. Think of a Post-It Note or

Elmer’s Glue stick. The Post-It is based on a polymer

adhesive that reacts to pressure: when you press on it, it

sticks to your desk. The stick is also temporary, so you

can remove it from your desk and reuse it elsewhere.

The Elmer’s Glue you may have carried in your school

backpack is similarly made of polyvinyl acetate (PVA), a

rubbery synthetic polymer. Like many synthetic

polymers including nylon, polyester, and Teflon, PVA is

manufactured from petroleum oil.

Because of the environmental issues created by this

and other synthetic polymers, however, alternatives like

bio-based polymers and bioplastics are now being

considered for these and other applications.

Natural polymers as starch, dextrin, casein, and natural

gums, as well as various biomaterials, are also used in

a wide range of adhesive-based products ranging from

paper products to biomedical devices. Silk fibroin, for

instance, a fibrous protein produced mainly by

silkworms and spiders, is used in a broad range of bone

tissue engineering materials. It is also being

investigated for use in epidermal electronic devices ––

wearable health monitors. The adhesive in silk fibroin

seems to bond well with human skin, even under humid

or wet conditions, and can be easily peeled off. This is

significant as the bond between health monitors and the

skin is key for accurate, reliable, and stable health

signals. Such natural, skin-friendly adhesives are

hugely important for innovations in wearables and

personalized healthcare.

The wearable adhesives market also encompasses

wound dressing and securement devices for catheters.

Together, the market is expected to reach $US 734

million by 2026 growing at CAGR of 13.7%⁴ and led by

players as 3M (MMM), Henkel (HEN), Scapa (SCPA),

H.B. Fuller (FUL), and Abbott Laboratories (ABT).

³Transparency Market Research (2020). Adhesives Market Insights – Trends & Growth Outlook.

⁴MarketWatch (November 2020), “Wearable Adhesive Market Share, Global Leading Players.” Available online: https://www.marketwatch.com/press-release/wearable-adhesive-

market-share-global-leading-players-2020-business-overview-size-estimation-revenue-key-drivers-by-manufacturers-upcoming-trends-to-forecast-2026-2020-11-04?tesla=y

⁵Grand View Research (September 2019), “Medical Adhesive Market Worth $16.00 Billion by 2025.” Press release available online: https://www.grandviewresearch.com/press-

release/global-medical-adhesives-market

The medical industry is one of the biggest consumers of

adhesives. Advanced adhesives have a wide range of

biomedical and pharmaceutical applications and are

currently used in various medical devices and

procedures: restorative dental fillings, blood transfusions,

anesthetic administration, intravenous drug delivery,

heart bypass surgery, urological surgery, and plastic

surgery. The medical adhesives market is expected to be

valued at US$16 billion by 2025⁵ driven in particular by

growing demand for internal medical applications,

healthcare wearables, and dental solutions.

Adhesives for medical applications 



⁶Ibid.

⁷Kim Da-ye (2018) , “National insurance to cover dental implants, ” Korea Times. Available online: http://www.koreatimes.co.kr/www/culture/2018/12/641_157833.html

⁸Investor relations call, Marcel Kellerhals, Head of Investor Relations & Corporate Finance, Straumann. September 22, 2020.

⁹Investor relations call, Marcel Kellerhals, Head of Investor Relations & Corporate Finance, Straumann. September 22, 2020.

¹⁰An ‘advanced’ ceramic is an inorganic, non-metallic, basically crystalline material of carefully controlled composition and manufactured from highly refined raw materials that give it 

precise specialized features. Unlike their traditional counterparts, advanced ceramics are made up of highly engineered microstructures in which grain-size, shape, and porosity are 

carefully planned and controlled.

¹¹Investor relations call, John Banovetz, Chief Technology Officer and Bruce Jermeland, Vice President Investor Relations, 3M. September 1, 2020. 06

In terms of volume, Asia Pacific is emerging as the

fastest growing market with a CAGR of 9.2% from 2019

to 2025.⁶ Population growth coupled with increased

healthcare spending in the region are significant growth

drivers. In the dental sector in particular, generous

government subsidies in some countries propel

demand. South Korea’s national insurance, for example,

covers up to two dental implants for all types of teeth;⁷

not surprisingly, the Korean market has a high

penetration for premium dental implants.⁸

Figure 3: Advanced adhesives for medical purposes 

3M Chief Technology Officer John Banovetz notes, “is a

harsh environment that has to withstand many different

conditions”¹¹ – heat, cold, hard materials, sticky

materials, liquids. Adhesives for dentistry are more

challenging than they may first appear.

Interestingly, some of the advanced adhesives 3M

develops for use in dental applications –– as glass

ionomer cements and bonded composite resin cements

–– translate to adhesives for other industries like

automotive and aerospace. 3M’s innovation model

centers on developing new materials for use across

multiple applications rather than industry-specific

innovations. Other players such as BASF (BAS) and

Merck (MRK) pursue a similar strategy. Advanced

adhesives, for example, meet increased demands for

strength and thermal corrosion protection of surfaces in

the automotive sector. In the textile industry, there is a

push to develop ‘smart’ adhesives that can adjust their

properties in response to external stimuli like rain or high

temperatures. The aerospace and space industries use

such adhesives to increase the performance capability

and safety of components and defense systems.

The multiple uses of any given advanced materials

enables scale and drives revenues. This is especially

true of ubiquitous materials like adhesives.

Source: TSG Research

Swiss dental device manufacturer Straumann (STMN) 

today derives approximately 40% of its premium dental 

implant revenues from emerging markets in the Asia 

Pacific. China and Japan are also key regional markets.⁹ 

STMN’s implants are currently based on titanium and the 

company is working on various advanced ceramic¹⁰ 

based solutions like its PURE and SNOW implant 

systems. Bonding inorganic materials like ceramic to 

organic tooth structures is challenging. The mouth, as 
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Thin film technology

Immense opportunity also lies in thin film technology,

one of the newest and most promising emerging

material technologies. Thin films are sometimes

confused with advanced coatings, but the two are not

the same. Coatings are applied to traditional surfaces

and have widths or thicknesses in the macro region. On

the other hand thin films involve innovations in

materials as polymers, metals, and polycrystals. They

are layered only a few tenths of an angstrom¹² deep

onto surfaces like glass, silica, and plastics. When

multi-layered they also become devices or parts of

devices in products ranging from consumer electronics,

telecommunications, optical systems, and energy

products like batteries and solar cells.

New developments and commercial possibilities

abound in this complex field. 3M, for example, is

developing a new generation of thin film

fluoropolymers¹³ with both electronic and anti-corrosive

properties. These polymers create an ultrathin,

transparent layer on a variety of surfaces and can be

used in, for example, wireless telecommunication

systems, display technologies, and ‘smart’ light-emitting

windows (imagine a bathroom mirror on which you can

scroll through your emails while you brush your teeth).

While these polymers are not entirely new,

modifications to their composition is opening the door to

many previously impossible applications.

Innovation in ‘advanced’ materials depends not only on

creating entirely new materials (although these are

exciting developments to watch), but also on

manipulating and altering the smaller molecular units –

the very building blocks – of known materials and

broadening the range of their applications.

Demand for thin film technologies is largely driven by

the wearables, smartphone and portable devices, and

automotive industries. The market is expected to reach

a value of US$13.1 billion by 2025, registering a CAGR

of 20.65%.¹⁴ In addition to the companies previously

mentioned, key players in this sector include Samsung,

Thin films in the next generation of automotive

Imagine you are driving on a busy street. Your partner

calls to confirm your dinner reservation for the evening,

but you forgot to make it. Luckily, the restaurant is on

your way. As you drive by, you glance at it: the

restaurant’s information appears on your in-car display

and your car’s voice controlled system makes the call.

You make your reservation without ever having taken

your hands off the wheel.

There are various systems at work here, including

artificial intelligence for voice recognition, elements of

augmented and virtual reality, and advances in thin films

to enable eye tracking and display technology.

In the automotive industry, eye tracking technologies are

today being developed primarily to enhance automotive

critical safety applications. Automakers including

General Motors (GM), Volvo (VOLV), and Audi are

integrating eye tracking capabilities in their autonomous

and semi-autonomous driving systems. GM’s Super

Cruise software, launched on Cadillac, for example, can

detect if a driver is dozing off or not watching the road,

and uses audible and visual alerts to grab the person’s

attention. If the alerts do not work, a representative with

the automaker’s information service will activate the

car’s intercom and communicate with the driver. If the

driver still doesn’t respond, the car will pull over and

stop.

Similar eye tracking capabilities are being extended to

infotainment and instrument displays to improve the in-

cabin experience, as in the dinner reservation example.

Swedish technology company Smart Eye (SEYE) is

developing such solutions for automotive partners

including BMW, Volvo, and Audi.

Toray Industries (TYO), and LG Chemical. Asia Pacific is

expected to register the highest growth in demand for

thin film technologies and is likely to occupy a significant

share of the market to 2025.

¹²An angstrom is a unit of length used to measure very small distances. One angstrom is equal to 10−10 m (one ten-billionth of a meter or 0.1 nanometers)

¹³A fluoropolymer is a fluorocarbon-based polymer with many carbon-fluorine bonds. It is characterized by high resistance to solvents, acids, and bases. The best known fluoropolymer is 

polytetrafluoroethylene (Teflon).

¹⁴Mordor Intelligence (2020), Thin Display Market – Growth Trends and Forecast (2020-2025)
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Key to these capabilities is thin film encapsulation (TFE)

technology that enables bi-directional organic light

emitting diodes (OLED) micro displays with both display

and camera capabilities. You can watch the display, and

the display watches you. One of the major problems

with OLED materials, however, is that they are very

sensitive to oxygen and moisture which limits their

lifetime and commercialization. TFE is emerging as the

most promising way to protect them.

TFE is a multi-layer film made by alternating organic

and inorganic layers using various methods that include

inkjet printing, atomic layer deposition (ALD), and

plasma-enhanced chemical vapor deposition (PECVD).

Successful TFE has the potential to enable bi-directional

OLED and reduce OLED costs by replacing glass as the

primary protective material.

Thin film encapsulation is also essential for flexible

OLED displays, in and outside of the automotive

industry. In the auto industry, displays need to conform

to a vehicle’s curved surfaces and be unobtrusive when

not displaying information. Increasingly they also need

to be non-rectangular and non-flat.

¹⁵Mordor Intelligence (2020), Flexible OLED Market – Growth, Trends, and Forecast (2020-2025).

¹⁶MarketWatch (2020), Thin-Film Encapsulation Growth Analysis to 2026.

¹⁷In Europe, bio-based materials are highly regulated and must be composed of more than 6% carbon from biomass. See the European Committee for 

Standardization EN 16575:2014: file:///C:/Users/awg/Downloads/DefinitionsEN16575.pdf

Beyond the automotive industry, flexible OLED displays

are demanded for devices such as monitors, TVs,

laptops, mobile devices, tablets, and smart

wearables. The flexible OLED market is expected to be

valued at US$63.3 billion by 2025, growing at a CAGR

of 39.5%.¹⁵ Demand here is driving demand for thin film

encapsulation technologies. The TFE market is likely to

reach US$36 billion by 2026¹⁶ from US$16 billion in

2020, at a CAGR of 14.8% between 2018 and 2023.

Among the leading manufacturers are LG Chemical,

Applied Materials (AMAT), Veeco Instruments (VECO),

Toray Industries (TYO), and 3M . 

Biomaterials

Across the advanced adhesive, thin film, and other

material segments, efforts are being made to discover

biomaterial alternatives –– this, often as a way to

improve material performance and reduce negative

environmental impacts associated with some

conventional materials.

The biomaterials landscape is big and convoluted.

Many competing definitions exist – yet two broad

understandings of what biomaterials are dominate the

sector. Both are captured by the Singularity Index:

Biomaterials understood as natural materials (e.g.

protein-based, as collagen and silk, or

polysaccharide-based, like cellulose and glucose) ––

alive or lifeless, and usually made of multiple

components –– that interact with biological systems.

Consider, for example, collagen (a biological

polymer) for ligament reconstruction. Because of

their biocompatible properties, biomaterials

understood in this way are most often used in

medical applications to improve or replace natural

body functions.

Biomaterials as bio-based materials are materials

like bioplastics and casein that are either partially or

entirely composed of biological products or

renewable agricultural materials (including plant,

animal, and marine materials), or forestry

materials.¹⁷ Bio-based materials are often

biodegradable, but that is not always the case.

These materials find applications across industries

like construction, transportation and mobility, textile,

paper and packaging. It is around bio-based

materials that much of the sustainability opportunity

exists.



Source: Source: Plastics Make it Possible (image); TSG Research
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Figure 4: Illustrative applications of advanced materials in an automobile

With increasing demand on fuel economy improvement and emission control, there is growing interest in using

advanced materials to produce lightweight vehicles. AdMs include advanced high-strength steels, non-ferrous

alloys such as aluminum, magnesium, and titanium alloys, and a variety of composites, including carbon fiber

composites, metal matrix composites and their nanocomposites.

The automotive industry is an example of a sector with multiple end-use applications of advanced materials.

Companies including Ford (F), Audi, and BMW, and electric vehicle manufacturers as Nio (NIO) and Tesla

(TSLA) are turning to AdM for the next generation of automotive engineering and design.

Advanced Materials: Opportunities for the automotive industry
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There are, further, several ways in which such ‘bio-

based materials’ are today understood.¹⁸ As:

1. Organic compounds used in new combinations to

create new materials;¹⁹

2. Biodegradable materials;

3. ‘Mass balanced’ materials, in which both renewable

and fossil fuel feedstocks are fed into a production

process, recycled materials are incorporated, and

the proportion of the bio and recycled content of the

raw materials is assigned to the final products.

¹⁸Call, Andre Hugentobler, Global Innovation Director CASE, Trinseo; Member TSG Expert Advisory Board. November 11, 2020

¹⁹Investor relations call, John Banovetz, Chief Technology Officer and Bruce Jermeland, Vice President Investor Relations, 3M.

²⁰Clara Rodriguez Fernandez (2018), “Mars Astronauts Might Wear Spacesuits Made of Fungi,” LabioTech.eu. Available online: https://www.labiotech.eu/bioart/mars-astronauts-

fungi-spacesuits/

²¹Investor relations call, John Banovetz, Chief Technology Officer and Bruce Jermeland, Vice President Investor Relations, 3M.

²²MarketWatch (2020), “Biomaterials Market Analysis Share Size and Growth Demand by 2020–2025,” Available online: https://www.marketwatch.com/press-release/biomaterials-

market-analysis-share-size-and-growth-demand-by-2020-2025-2020-08-19?tesla=y

²³Verified Market Research (2018), Global Bio-Based Materials Market Size by Type, Application, Geographic Scope and Forecast.

²⁴Market Data Forecast (2020), Global Biomaterials Market Size, Share, Trends, Growth Analysis Report (2020-2025).

²⁵Ellen MacArthur Foundation (2016), The New Plastics Economy: Rethinking the Future of Plastics. Available online: www.ellenmacarthurfoundation.org/publications/the-new-

plastics-economy-rethinking-the-future-of-plastics

²⁶European Bioplastics (2019). Applications for Bioplastics. Available online: www.european-bioplastics.org/market/applications-sectors/

Bio-based materials understood in the first sense ––

as organic compounds combined in new ways to

create new materials –– are especially exciting. Novel

combinations can lead to products that are faster,

cleaner, better able to withstand environmental factors,

and demanding less capital. Consider, for example,

fungi engineered for space suits that could help

astronauts brave longer periods of time in space and

deal with the hazards of exploring other planets.²⁰ For

some industry end-clients, improved performance is

the primary goal of biomaterial development ––

sustainability “a second-order benefit.”²¹

Growing environmental concerns over the use of non-

biodegradable materials like polyethylene, for example

–– the most commonly used petroleum-based polymer

–– are also driving demand for materials that can be

recycled, limiting waste. Demand comes from

industries including construction, packaging, and

textile. 3M, for example, has developed insulation

materials for the fashion and clothing industry that are

made 100% from recycled fabrics. While its

Thinsulate™ polyester-based materials have been

used in ski wear since the 1980s, recent

improvements in the materials’ structure and function

have allowed for a reduced carbon footprint. End-

clients include clothing manufacturers as Spyder,

Rossignol, and Klim.

Overall, the global biomaterials market is expected to

exceed more than US$300 billion by 2025: the

biomaterials market is expected to reach US$231

billion at a CAGR of 16%,²² and the bio-based materials

market US$85.2 billion at a CAGR of 26%.²³ Among the

major players in the biomaterials segment are BASF,

Evonik Industries (EVK), Celanese Corporation (CE),

Koninklijke DSM (DSM), Corbion (CRBN), 3M (MMM),

and Dow Chemical.

Of the various types of bio-based materials,

biopolymers are expected to see the fastest growth to

2025.²⁴ Biopolymers are polymers that occur in nature.

Cellulose, starch, collagen, proteins, lipids, are among

the more widely used biopolymers. These are extracted

from plants or living organisms, meaning they have a

lower carbon footprint. Biopolymers have many

applications in the medical industry including tissue

engineering, drug delivery, and wound healing. Looking

ahead, they are also being explored for their use in the

global packaging industry –– especially food packaging,

where they could replace conventional plastics derived

from petroleum oil while protecting product shelf-life and

freshness.

The packaging sector today accounts for over 40% of

total worldwide plastic consumption, mainly because

the many properties that plastics have can be easily

modified to suit different end-products.²⁵ Because

plastics are not biodegradable, however, they are

responsible for varying levels of environmental

pollution. Bio-based polymers, on the other hand, can

be decomposed and reused as fertilizer or soil

conditioners, for example.²⁶ Starch –– including potato

starch and cornstarch –– is one of the most commonly

explored biopolymers for packaging as it is readily

available, inexpensive, and totally biodegradable. It is

currently used in solutions such as reusable shopping

bags, for instance.

Biomaterials for food packaging 
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²⁷ Mordor Intelligence (2020), Biopolymer Packaging Market – Growth, Trends, and Forecast (2020-2025).

²⁸(2019), Europe Bioplastics Market – Growth, Trends, and Forecast (2020-2025).

²⁹DataSpring (May 2020), “Southeast Asia’s Growing Appetite for Food Delivery | Eye on Asia,” Available online: https://www.d8aspring.com/eye-on-asia/southeast-asias-growing-

appetite-for-food-delivery

³⁰OECD (2020), “E-commerce in the time of CVOID-19,” Available online: http://www.oecd.org/coronavirus/policy-responses/e-commerce-in-the-time-of-covid-19-

3a2b78e8/#component-d1e195

Corbion, NatureWorks (a joint venture between

Thailand’s largest chemical producer PTT Global

Chemical (PTTGC) and Cargill), BASF, and Brazilian

petrochemical company, Braskem (BRKM5), are

among the key innovators in starch-based

packaging. Among the principal end-users of this and

other biopolymer packaging solutions are food and

beverage companies as PepsiCo, Unilever, and

Nestlé. 

Consumer awareness of eco-friendly alternatives

and the environmental hazards generally

associated with conventional petroleum-based

materials is driving expansion of the global biopolymer

packaging market, which is expected to reach $US22.4

billion by 2025 at a CAGR of 22.7%.²⁷

Europe and Asia Pacific are especially likely to see

significant growth. In Europe, growing consumer

awareness for sustainable products and the European

Union’s ban on single use plastics by 2021 are fueling

demand for biopolymer packaging. The European

bioplastics market is expected to see growth of 26.%

between 2018-2023,²⁸ with Germany as the regional

market leader. However, demand may be even higher

as the Covid-19 pandemic has spurred regional e-

commerce, including food delivery, and the associated

need for packaging. Google searches for delivery

options almost doubled in some European countries

(e.g. Germany, United Kingdom) even before

confinement measures were put in place. This

suggests a close relationship between consumer

expectations and likely behavioral change (Figure 5).

Vibrant e-commerce and food delivery markets are

among the key drivers of biopolymer packaging

demand in Asia Pacific. The region was the largest

global market for food delivery in 2019²⁹ and Covid-19

appears to have been a catalyst for even bigger

demand. In South Korea, for example, e-commerce

transaction values rose by 15.8% between July 2019

and July 2020. Significant increases were especially

apparent for food services (66.3%) and food and

beverages (46.7%). In China, too, accumulated food

product e-commerce sales increased 36% from

January to April 2020 relative to the previous year.³⁰

We expect these trends to continue, spurring continued

demand for biopolymer-based packaging solutions.

Figure 5: Google search interest in “delivery,” selected OECD countries (February –– April, 2020)

Source: OECD data based on Google Trends and Oxford Covid-19 Government Response Tracker



Building blocks of the future

The advanced materials industry is not only interesting

from an innovation perspective, but absolutely

essential; within industrialized nations, technical

progress drives economic activity and the advanced

materials industry underpins all sectors including

healthcare and automotive. Improvements in materials

and the discovery of new materials in industries as

packaging , too, also has the potential to reduce the

global carbon footprint and drive a more sustainable

future. It is for these reasons that advanced materials

has become an integral component of The Singularity

Group’s investment portfolio.

Challenges of course remain –– cost, feasibility, and

scalability foremost among them. Thin film

encapsulation, for instance, has so far been

commercially employed primarily in small-sized flat

devices and is only now starting to reach flexible

devices and larger surfaces. The costs of producing

biomaterials such as polyhydroxyalkanoates (PHAs)

–– biodegradable polyesters made from various carbon

sources and used as packaging containers, wound

dressings, and bone replacements, for example –– are

still more expensive than usual petrochemical-based

plastics (~$5–6/kg vs. $0.5–2/kg).³¹ The high costs are

largely due to the costs associated with extracting and

purifying the materials.

Material availability and possible value chain risks also

persist. Biomaterials such as water based adhesives, for

example, “may [today] not be more sustainable than

petroleum-based ones because of factors like water

usage.”³²

These and other challenges notwithstanding, continued

innovation in the advanced materials industry ––

including by many companies in the Singularity Index™

–– put the industry at the very heart of modern economic

progress.

³¹Simona Ortelli et. al. (2019), “Innovative and Sustainable Production of Biopolymers,” in: Tolio T., Copani G., Terkaj W. (eds) Factories of the Future. Springer, Cham.

https://doi.org/10.1007/978-3-319-94358-9_6

³²Investor relations call Bruce Jermeland, Vice President Investor Relations, 3M. August 4, 2020.
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