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The Rural R&D for Profit project, Market and Consumer Insights to Drive Food Value Chain 

Innovation and Growth Project is a collaborative project involving a number of agrifood sectors.  

Food producers need a deep understanding of market and technology trends to be able to 

evaluate and prioritise new product and packaging technologies to open up new export 

markets.   The domestic market alone will not generate the necessary type or quantity of 

innovations required for Asian markets in key areas like packaging, preservation, tamper 

evidence and provenance. In addition, the size and variety of international markets means that 

those technologies need to be viewed through a lens of consumer demand, changing needs 

and age based considerations. 

For example, conventional food packaging serves to protect, preserve and present the food. 

Current food preservation and packaging technology has generally performed well for the 

delivery of fresh food to domestic markets and some international markets for certain food 

products and food commodities but there are still major deficiencies in their performance.  While 

polymers are the most common packaging material due to a range of desirable properties such 

as transparency, low cost, good mechanical properties and controllable permeability, 

unfortunately these packaging materials are not totally recyclable or biodegradable.  They do 

not add significantly to shelf life preservation and they are not able to indicate in a smart way 

whether the contents have been tampered with.  Equally, we know that the source and food 

supply chain ‘credentials’ are of significant interest to consumers. The interest derives from 

unreliable supply chains in some Asian markets, a number of well publicised food adulteration 

scandals and a demand for clean and green foods with traceable production history can 

become valuable attributes for Australian agrifoods.   

New preservation and packaging technologies would dramatically increase the ability of 

Australian producers to access foreign markets with premium value-added products that meet 

evolving consumer needs. There is a particular consumer need in China and other Asian 

markets for ‘Food without fear’ – that is, food in which the consumer can have reasonable 

assurances of quality and genuineness. 

As an example, Australia’s red meat industry exports approximately 80% of its production1. 

Even in the highly exported meat industry, new packaging and other solutions are required to 

increase market share of distant high value export markets in Asia. Issues to do with the shelf 

life of red meat exports are believed to have a negative impact on Australian trade.   

                                                             
1
 http://off-farm.mla.com.au/Value-adding/Co-products/Conventional-co-products  
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Additionally, shelf life restrictions in the domestic market impact on selling price and processor 

efficiencies and merchandising positioning. Roughly one-third of global fresh fruits and 

vegetables are thrown away because their quality has dropped below an acceptance limit 2. 

This is occurring as the world’s population increases, water supply issues arise and finite 

farming land is available. A high share of these losses is related to non-optimised handling 

during the supply chain processes.  

The quality state of fresh packaged food is currently often hard to measure and gauge as it is 

not visible from the outside with prescribed ‘use by dates’ used. Remaining shelf life cannot be 

measured directly or accurately, however it may be predicted by different models calculating the 

effect of temperature and other influences. The opportunity also arises for labeling associated 

with the packaging to produce a positive market effect.  The labeling and marketing materials 

are mostly static with little to no consumer interaction.  Near Field Communication (NFC) has 

the potential to provide information to a consumer but also glean information from a consumer 

about their interests, wellbeing and tastes; cheap and flexible screens on the package could be 

used to change presentation based on the data provided from consumers; augmented reality 

using a smart phone will allow for overlay of best use of the product as well as recipe ideas, for 

example. This aptly named, “Smart Packaging” can inform status and information of the 

packaging and product integrity (security, quality, breaking of the seal etc) and can demonstrate 

the authenticity of Australian agrifood products, anti-theft, traceability of handling and 

distribution. In addition to intelligent packaging functions where “extra production and consumer 

information” is added to the pack, packaging innovations which are embedded in the material 

and interacts with the product will be developed – for example, pack materials “actively” control 

the oxygen levels and thereby growth of bacteria or fungi or confinement odor can also 

represent advancements and market development to previous sachets and modified 

atmosphere gas technologies. 

Historically, most industries work within regulatory and customs frameworks over which they 

have little control.  As a result, the introduction of innovation is limited by the authorities not 

having been engaged in the development processes.  There is an opportunity here to use 

external expertise and consultancy to work with authorities to assist the introduction of new 

innovations arising from this project and more pertinently, to test tolerance and acceptability 

levels to the kinds of innovations that could be applied or applied with modifications. 

This project will provide the underlying data and insight into patent and non-patent literature 

(NPL) in order to drive opportunity in relation to ‘smart packing’ technology and enable Meat & 

Livestock Australia to have earlier stage conversation with regulators to ensure comfort levels 

or the necessary innovation modifications.  

                                                             
2
 http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4006167/  

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4006167/
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EXECUTIVE SUMMARY 
 

 
 
 
 

This project was commissioned by Meat & Livestock Australia to provide information and 

useful insight from patent and published literature data into the structure and nature of 

innovation and research within the ‘smart packaging’ technology field, specifically to identify 

technologies that can assist Australian food producers to deliver food products to exports 

markets that deliver on food safety, provenance, shelf life, traceability, and integrity that can 

contribute to capturing a price premium. 

Additionally, this project will provide information which will help Meat & Livestock Australia 

identify and overcome commercial impediments and barriers for Australian producers and 

brand owners in developing and adopting "Smart" packaging solutions to add value to 

Australian meat, seafood, grape, wine and produce products in both domestic and export 

markets. Further, these "Smart" packaging technology platforms can enable Australian food to 

be positioned and verify provenance, premiuminsation and quality consistency along with 

supply chain efficiencies that grow demand for producers. 

This study focuses on patent and literature trends concerning”Smart Packing” technology. 

Specifically, patent and literature material related to the function / technical features, 

applications areas, materials, manufacturing process and the format of this technology. With 

this in mind, a collection of patent and literature documents with an earliest priority year of 1995 

was searched and screened. A collection of 12930 patent invention families and 4441 published 

literature documents were identified for analysis in this report. 

Patent publications have shown a small gradual increase in activity since 1995. The patent 

family expansion rate has been increasing rapidly however over this time period which indicates 

that entities are aggressively protecting their existing inventions globally even with the recent 

decrease in new patent filing activity.  

The Asia Pacific region is the most prominent region for patent activity with 66% of the patent 

data originating from this region. North America is the next prominent region with 21% followed 

by Europe with 13%. The Asia Pacific region has shown substantial and sustained inventive 

activity growth from 2010 – 2012.   

Japan, the United States and China are the major sources of patent activity. They are also the 

leading markets in which entities choose to gain patent protection for their innovation. 

Traditionally popular strategies for filing patents such as use of the PCT and EPO patent routes 

make up a smaller yet still significant portion of this landscape. 

 

EXECUTIVE SUMMARY 
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The period from 2011 – 2015 has seen a surge of inventive activity coming from China. 

Additionally, 84% of all patent activity originating from China has occurred recently since 2009. 

Japan and the United States have seen a gradual decrease of inventive activity which first 

occurred around 2007. Japan was the major source of innovation from 1995 – 2010, however it 

has now relinquished this title to China. Just 29% of all patent activity emanating from the 

United States and 22% emanating from Japan has occurred since 2009. Japan and the United 

States comprise just under 2/3 of all patented inventions in the data set. Chinese innovation has 

occurred in more recent years. China has achieved a 35% increase of patent innovation from 

2003 – 2014. South Korea and Italy has also shown significant growth over this period.  

Just 49% of patent families in the collection are considered “successful” by having at least one 

granted and enforceable patent family member. This indicates that this technology on the whole 

only has a ‘fair’ success rate.  Germany has the highest level of success regarding patented 

innovation with 63%. Japan only has a success rate of 38%. 

The majority of patents in the dataset (75%) are owned by commercial entities. 

Academic/Government activity is much lower (7%) however has been steadily increasing over 

time. Reaming documents in the dataset belong to individuals (18%).  

There are 11 entities that hold large patent portfolios (have 101 or more patent inventions) in 

relation to this technology. These relatively large entities hold 22% of the patent landscape. 

Toppan Printing (Japan) and Mitsubishi (Japan) have the highest numbers of patents broadly 

related to this technology.  

Many of the top entities in the dataset have a clear focus on the Japanese market, as many are 

based or have originated in Japan. The majority of the top entities also have a substantial cross 

geographic filing strategy meaning that they are filing in multiple countries, giving a good 

indication that these companies see the commercial value of this technology. 

In terms of patent portfolio strength Tetra Pak (Sweden) and Sealed Air (United States) were 

deemed the strongest among the major entities in the dataset. Strength analysis is measured by 

metrics including patent volume, remaining life, geographic filing breadth, patent grant success, 

high technical breadth and citation frequency  

Medium sized entities (126 in total) that hold between 10 and 97 inventions comprise 19% of 

the patent technology landscape. Additionally, there are a large number of entities (4004 in 

total) that hold between 1 and 9 inventions (41% of the landscape) indicating that there is a 

significantly large number of ‘small players’ undertaking innovative activity in this technology 

field. A smaller segment of the collection belongs to individuals. There are 2401 inventions in 

the name of at least one individual which accounts for 18% of the collection.  

Many of the medium sized entities show a broad worldwide patent filing strategy indicated by 

the large filing breadth shown in different countries. Multisorb Technologies Inc (United 
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States) was deemed the strongest among the medium sized entities in terms of patent portfolio 

strength.  

For the top academic and government entities across all entity tiers of the patent data, the 

Korea Food Research Institute (South Korea) was the stand out performer closely followed by 

the University of Jiangnan (China).  Academic and government entities comprise only 7% of 

all patent data associated with this technology.  

In terms of categorisation of data, smart packaging technology has been split into 5 broad 

categories which include Function / Technical Features, Application Areas, Materials, 

Manufacturing Process and Format. These categories were then separated further into 116 

distinct sub-categories.  

For patented innovation, technology associated with the function of technical features of 

smart packaging technology was highest in reference to oxygen scavenging and ‘other’ 

gases of interest which included any gas not already highlighted in other categories. In terms 

of the application area, general foodstuffs were the most populated category with technology 

directed toward pharmaceutical applications coming in a distant second.  For materials, patent 

technology directed toward other materials technology not already highlighted in any other 

materials categories was the most highly populated. Manufacturing processes most populated 

category related to lamination technology. Finally, in relation to format, the most active 

technology areas included those incorporating label / printable / graphics. Technology 

associated with the technology format was generally lower than appeared in the other broad 

categories.  

Technology associated with self-heating / self-cooling, near field communication enabled 

features and renewable materials all achieved strong growth recently of between 15% – 17%. 

Potentially emerging technologies, identifies as those recording high rates of recent patent filing 

included thermostatic packaging, augmented reality and materials which have chemical 

properties  

There appear to be multiple patent technology areas in which a ‘patent gap’ is appearing. This 

gap represents technology areas within smart packaging where there is little or no activity, but 

where Meat & Livestock Australia experts may consider having potential. Innovation 

associated with the interaction between product and shelf/environment, environmental 

sensing and reporting and near field communication enabled features are just a few 

example technologies in which many potential patent gap’s were observed.  

Bostik Findley SA (France3) has the highest scoring invention ranked by Thomson Reuters IP 

Analytics StrengthTM Index. This specific patent relates to ‘Multilayer film, useful to manufacture 

flexible packaging used for packaging products of e.g. food industry, comprises thin material 

                                                             
3
 http://www.bostik.com/our-company/our-history/  

http://www.bostik.com/our-company/our-history/


9 

 

 

 

Prepared by Thomson Reuters IP Analytics for Meat & Livestock Australia 

  

layers bonded together by layer that is made of adhesive composition including styrene block 

copolymers’. 

The most highly cited patent in the dataset was originally filed from Binforma Group LLC 

(United States) and Kimberly-Clark Corporation (United States). This patent relates to an 

‘RFID tag system for detecting product tampering and product packaging, has several antenna 

among which one is detachable antenna capable of wireless communication at wider range’. 

Highly cited patents can help show the ‘influence’ of a patent document in relation to others 

occurring in the dataset and potential highlight more valuable patents appearing in the dataset.  

For literature, there appears to be an increasing publication trend in this technology when 

compared to patents, however literature publication totals are much smaller in total. More 

innovation and research appears to be directed in the form of literature from Universities and 

Government agencies which may be a good focus for Meat & Livestock Australia to look at for 

potential future partnerships or licensing opportunities. 

Europe has the largest volume of literature publications produced with a little under half (46%) 

originating here. The Asia Pacific (23%) and North America (18%) are the next top regions for 

literature associated with this technology. The United States is the largest source of published 

literature followed by Spain, Italy, China and Turkey. Literature publications from China have 

witnessed the highest growth rate (32%) closely followed by Germany (26%) and Brazil (22%). 

Citation impact shows how often an article was cited by other articles. This can also be seen as 

an indication of the influence of publications and therefore the country producing them. 

Countries appearing with a higher impact have more influence in producing publications 

associated with smart packaging technology. Denmark has the highest citation impact recorded 

from the dataset.  

The Spanish National Research Council (Spain) is the leading source of published literature 

within smart packaging technology. This is followed by the Foggia University (Italy) and Ghent 

University (Belgium). 

The United States, Spain and Italy have the most literature publications spread throughout 

multiple entities.  In contrast, other countries such as China, Brazil, South Korea and Ireland, 

appear to have one or perhaps two institutions that are focusing heavily on this technology field. 

Literature associated with the function / technical feature other modified / controlled 

atmosphere was highly represented in the dataset. Literature directed toward the application 

area of general foodstuffs was the next most populated category. For materials, literature 

associated with the cost of the technology has the highest representation however literature 

directed to materials technology generally was only found in small numbers in the dataset. 

Other process technology was the most populous fields in the dataset which related to 

manufacturing process technology. Lamination and coating technology followed. Finally, in 
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terms of the format of this technology, this was not a highly populated category within the 

dataset with only built-in / embedded) type technology the only real stand out. 

Certain technology areas appear to be increasing in activity over time. Technology associated 

with microbial growth sensors, other modified / controlled atmosphere packaging and 

general foodstuffs can all be seen to be increasing in activity over time. In contrast, there are 

technology areas that are stagnant or have little to no literature activity occurring. Examples of 

this include thermostatic packaging, tamper proof features and cook within packaging 

features. A lack of literature activity could be attributed to perceived commercialisation intent of 

a specific sub-technology. If there is an opportunity to commercialise or save costs associated 

with a technology then it would be more prudent for an entity to protect the innovation via the 

patent route rather than publish it though literature.  

There are technologies represented that have achieved 100% of its Literature published since 

2009. Technology that matches these criteria includes UV blockage, corrosion inhibition, 

near field communication, electronic article surveillance, augmented reality and resalable 

features in relation to the function or technical feature. Medical devices in relation to the 

application area and coating and edible films relating to the specific technology format. As 

these technologies are recent, it may be worth further investigation to assess the viability of 

them in terms of commercialisation or integration into current processes and procedures for 

Meat & Livestock Australia before they become fully realised by competitors.  

 

There appears to be multiple patent technology areas in which a literature ‘technology gap’ is 

appearing. This gap represents technology areas within smart packaging where there is little or 

no activity, but where Meat & Livestock Australia experts may consider having potential for 

partnership or licensing opportunities. Technology areas of low activity for literature data include 

electronic article surveillance, augmented reality, easy opening of food packs and 

portioning / sizing. 
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This chapter of the report introduces the patent and literature documents in the collection.  

The thematic concept map has been produced using the ThemeScape algorithm from Thomson 

Reuters and uses advanced text analysis software to summarise the major concepts and 

subject matters within the 12930 documents in the patent collection and the 4441 documents in 

the literature publication collection.  

Each patent family invention / literature publication is situated in a single location in the 

landscape map. Areas of higher density (i.e. the mountainous regions shaded white and brown) 

represent technical topics shared across many inventions – and therefore of greater popularity. 

ThemeScape maps highlight vast amounts of data simply and visually. Themes appearing on a 

map generally represent technology which is more populous within a dataset, therefore enabling 

quick technology identification of the more active sub-technologies appearing with a dataset. 

PATENT LANDSCAPE 

 

 

SUMMARY OF SMART PACKING 
TECHNOLOGY IP  
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Technology themes appearing within a patent ThemeScape map indicate technology which has 

a greater perceived commercialisation opportunity due to the process and investment that is 

applied in terms of the patent application process.  

Various themes have been identified on the patent map. A large section of the map is dedicated 

to documents directed to ‘material / processing’ technology, highlighting prominent themes 

such as laminates, polymer substrates, flexible multilayer’s, metals and resin materials.   

Innovation relating to the ‘active packaging’ technology are also prominent with themes 

including modified atmosphere packaging, tamper evident packaging, moisture barriers, 

scavenging technology and self heating exothermic packaging.  

‘Intelligent packaging’ innovation is also highlighted on the map which include wireless 

communication, RFID and data information / barcode technology.  ‘Applications’ of smart 

packaging technology are also prominent with theme’s including freshness, taste, fruit / 

vegetables and meat / fresh produce being witnessed.   

Finally, innovation linked with ‘packaging form’ can be observed near the center of the map. 

These prominent themes relate generally to packaging bag / box’s, seal / cap lids and crown 

cover.  
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LITERATURE LANDSCAPE 
 

 
 

Technology themes appearing within a literature ThemeScape map generally indicate 

technology which has a lower perceived commercialisation opportunity (when compared to 

patents). Literature however can highlight new or different technology areas in which entities 

(e.g. University or government agencies) are conducting research and help emphasise potential 

partnership or licensing opportunities of technology. Literature can also be an excellent 

indication of emerging technology and its trends as publishing literature can be less time 

consuming and has a substantially lower cost to produce when compared to the patenting 

process. 

Themes identified on the literature map include a large section related to ‘intelligent 

packaging’ which includes innovation directed to temperature indicators, color indicators, 

freshness indicators, microbial sensors and RFID associated technology. ‘Materials’ 

innovation is also well represented which themes including antimicrobial agents, antioxidants 

and various polymer material technology. 

Finally, ‘active packaging’ appears in two distinct areas of the ThemeScape map. The top left 

hand corner highlights technology associated with modified atmospheric packaging where the 

bottom section of the map highlights technology associated with control, humidity, shelf life, 

moisture, oxygen and film barriers in addition to the physical packaging in general.   
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TAXONOMY 

The documents in the patent and literature collections are categorised in order to allow analysis 

on the technology areas. The ThemeScape maps above have assisted in the categorisation 

methods.   

By use of collection sub-searching, a series of technical categories was established. The 

taxonomy was created by analysing the collection for commonly occurring themes, using patent 

classification codes and constructing relevant keyword strategies. More details and analysis on 

the technical categorisation can be found under the relevant heading below.  
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The patent collection was developed using the full patent content on Thomson Innovation®, 

which includes the Derwent World Patent Index® (DWPI). The use of the patent content in 

Thomson Innovation ensures a comprehensive collection. The patent collections were 

normalised on the DWPI database structure to allow for accurate analysis. Specifically, the 

search process returned a set of 12930 DWPI inventions over the time period of 1995 to 2015. 

ACTIVITY TIMELINES 

The chart below shows the number of patent families or inventions first filed (blue) and the 

patent family expansion (grey) over the years 1995 to 2015.  

There is an 18-month publication delay between filing a patent application and publication of a 

patent application. Due to this delay, not all years of data are complete. The highlighted area 

(light blue) shows years in which data may not be complete. 

Filing and Family Expansion 

 

 

PATENTS  
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On average, there has been a slight gradual increase in patent activity since 1995, with a more 

substantial decrease observed during the 2013 - 2014 periods.  

The patent family expansion rate has been increasing rapidly however over this time period 

which indicates that entities are aggressively protecting their existing inventions globally even 

with the recent decrease in new patent filing activity. If filing rates continue to decrease or 

decrease substantially in the future, it is reasonable to assume that the patent family expansion 

may inevitably follow. 

GEOGRAPHICAL ANALYSIS 

THE SOURCE OF INVENTION  

Priority filing country is often used as a proxy measurement for the geographic source of the 

patented invention, due to the convenience and familiarity of corresponding with a local patent 

office and in some cases legal restrictions requiring local initial filing.  

WHERE IS THE INNOVATION GOING? 

A priority patent application must be progressed through the patent system in order to secure 

patent protection. The following chart shows the jurisdictions in which patent protection is 

ultimately sought.  

Earliest prioirty country based on region (excluding WIPO) 
 

Inventive Acitivty by Region 
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Inventive Activity by Region - Timelines 
 

 
 
These charts reveal that the Asia Pacific region is the most prominent region for inventive 

patent activity. 66% of patent activity (8415 inventions) in the data set has originated from this 

region. North America is the next prominent region with 21% (2659 inventions) followed by 

Europe with 13% (1608 inventions).  

The Asia Pacific region has shown substantial and sustained inventive activity growth from 2010 

– 2012. In contrast, activity in the United States and Europe has remained relatively flat up until 

2013 where a decline in patent activity is starting to be observed.  

Timeline of Inventive Activity by Patent Authority 
 

 

  



18 

 

 

Prepared by Thomson Reuters IP Analytics for Meat & Livestock Australia 

  

Japan, the United States and China are the major sources of inventive activity. The period from 

2011 – 2015 has seen a surge of inventive activity coming from China. Additionally, a large 

proportion (84%) of all patent activity originating from China has occurred recently since 2009. 

This is the largest recently filed % of any country in the data set. Korea (south) also appears to 

be becoming a more prominent player in this technology field, with patent activity increasing 

from 2009 onwards with 58% of their filing occurring recently. 

Japan and the United States has seen a gradual decrease of inventive activity which first 

occurred around 2007. Japan was the major source of innovation from 1995 – 2010, however it 

has now relinquished this title to China. Just 29% of all patent activity emanating from the 

United States and 22% emanating from Japan has occurred since 2009. The rise of China as 

an economic superpower appears to be directly affecting the more established countries where 

innovation in this technology is originating. More intense competition from China may be 

causing a decrease in patent activity in the United States and Japan. 

Inventive Activity by Priority Country 

 

 
 
Of all patent inventions in the patent data set (1995 – 2015), Japan (39%) and the United States 

(20%) comprise just under 2/3 of all patented inventions in the data set. Chinese innovation has 

occurred in more recent years (2011 – 2015), whereas the peak periods for innovation in Japan 

occurred over the 1997 – 2007 periods.  
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Annual % Growth or Decline 

 

 
The average annual growth rate (AAGR) shows the increase or decrease of patent innovation 

originating from a country over a specific time period. This data reveals that China has achieved 

a 35% increase of patent innovation from 2003 – 2014. This is very high result when compared 

to other countries listed. Much of this innovation has occurred recently in the last few years. 

South Korea (13%) and Italy (7%) has also shown significant growth over this period.  

In contrast, many other countries have shown no growth or a decrease in patent innovation in 

over the 2003 – 2014 periods. The two countries with the highest number of inventions, Japan  

(-9%) and the United States (-8%) both showed a substantive decline in innovation. These 

declines in inventive activity can potentially be explained by countries such as China and South 

Korea increasing their inventive outputs, therefore causing a more competitive environment for 

other countries. Costs associated with research, human capitol and services are generally much 

lower in many Asian jurisdictions (especially China) than they are in more developed countries 

such as Japan and jurisdictions such North America and Europe.  This can provide countries 

such as China with a significant cost advantage over their counterparts leading them to be more 

competitive and a more attractive option for investment.  
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Geographic Protection 
 

 
 
Japan, the United States and China are the leading markets in which entities choose to gain 

patent protection for their innovation. This means that there is a perceived business advantage 

in obtaining patent protection in these geographic jurisdictions.  

Traditionally popular strategies for filing patents such as use of the PCT and EPO patent routes 

make up a smaller yet still significant portion of this landscape. This indicates that many entities 

are using these strategies in order to determine where to file their innovation globally. This can 

be quite a prudent strategy when protecting innovation by allowing an entity more time in 

identifying appropriate jurisdictions for protection while still protecting the innovation’s priority 

date. 1 

Interestingly, 35% of the landscape is comprised of ‘other’ countries. This reveals that a 

significant proportion of inventions are being protected in a geographically broad manner and 

that many different countries around the world are being targeted for protection depending on 

the innovation.  

SUCCESS 

Success according to this report is determined by measuring the patent grant to patent 

application ratio. Basically, if one member of a patent family has achieved grant anywhere 

following substantive examination, that invention is considered a “success”.  

Thomson Reuters believes that the total number of “successful” inventions as a function of the 

total number of inventions lodged in the patent system gives a fuller picture of innovation than 

                                                             
1
 A priority date is the date used to establish the novelty and/or obviousness of a particular invention relative to other art. 
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patent volumes alone. When considering this metric, it should be noted that there is a bias 

against younger patent portfolios because they have had less time to become successful.  

Granted Patent Activity – Country 
 

 

Granted Patent Activity – Published Applications Vs Granted Patents 
  

 

The graph above shows that 49% of patent families in the collection are considered 

“successful”. This means that half of the inventions in the collection have achieved at least one 

granted and enforceable patent family member. This indicates that this technology on the whole 

only has a ‘fair’ success rate.   

Germany has the highest level of success regarding patented innovation with 63%. This can 

indicate that the novel, commercial and inventive aspects of many of these patents are quite 

high and marketable. Japan only has a success rate of 38%, this potentially indicates that even 

though Japan has the highest number of inventions in this technology, many of these did not 

proceed to grant indicating less commercial and inventive aspects are covered and contained.   
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This section of the report focuses on the corporate and institutional patent applicants existing 

within the patent collection. 

 

The names of entities listed on the patent documents in the collection have been cleaned for 

typographical errors and researched for subsidiaries or name changes, so that a more accurate 

picture of the true level of activity for each listed entity is presented. 

ANALYSIS OF PATENT LANDSCAPE BY ENTITY SECTOR 

The entities in the landscape have been divided into three categories: commercial (and for-profit 

entities); academic and government institutions (and other not-for-profit entities); and patents 

assigned to individuals, where the individual could not be identified as an associate of an 

organisation elsewhere in the collection. 

Patent Entity Sector 

 

The graph (above-left) shows that most of the IP in the collection is owned by commercial 

entities (75%).The chart (above-right) shows that from 2005 – 2010, commercial activity has 

dropped before increasing again.  Academic/Government activity (7%) has been steadily 

increasing over time however it still only appears in relatively low numbers.  

  

 

PATENT ENTITY ANALYSIS 



23 

 

 

Prepared by Thomson Reuters IP Analytics for Meat & Livestock Australia 

  

PORTFOLIO SIZE ANALYSIS 
 
The entities in the patent dataset were separated into four tiers based on the number of patent 

families they each have, i.e. those entities with 101 or more inventions (Tier 1); those with 

between 10 and 97 inventions (Tier 2) and those with 1 to 9 inventions each (Tier 3). 

“Individuals” also form a single tier (Tier 4).  

% Landscape by Entity Tier 
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Number of entities per Tier 

 
 
There are 11 entities that hold 101 or more patent inventions. These relatively large entities hold 

22% of the patent landscape. Medium sized entities (126 in total) that hold between 10 and 97 

inventions comprise 19% of the patent technology landscape. Additionally, there are a large 

number of entities (4004 in total) that hold between 1 and 9 inventions (41% of the landscape). 

This indicates that there is a significantly large number of ‘small players’ undertaking innovative 

activity in this technology field, since larger entities tend to have larger patent portfolios. Overall, 

this picture would appear to show a highly competitive sector, in which a handful of companies 

control a significant proportion of IP rights; however a large number of smaller entities have 

noteworthy interest and view significant opportunity in this technology. A smaller segment of the 

collection belongs to individuals. There are 2401 inventions in the name of at least one 

individual which accounts for 18% of the collection.  
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Timeline of Activity by Tier 

 

 

TIER 1 ENTITIES (GREATER THAN 101 INVENTIONS) 

The table below lists the entities in tier 1 of the collection. There are total of 11 entities that fit the 

criteria of greater than 101 inventions.   

The table shows the total number of patent inventions associated with these entities, as well as 

the number of inventions first filed each year that have progressed through the patent system 

(patent data from recent years may be incomplete due to publication lag).  

 
Tier 1 Entities – Timeline and Total Activity 
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The top entities in this technology field show an interesting picture. Toppan Printing (Japan) and 

Mitsubishi (Japan) have the highest numbers of patents broadly related to this technology. Both 

entities have roughly a quarter of their patent activity occurring from 2009 onwards, meaning that 

they are both continuing to be active within the smart packing technology area. Interestingly, 

nearly all of the entities appearing in this tier appear to have filed a substantive portion of their 

patent portfolio’s recently. Only Toyobo Group (Japan), Sealed Air (United States) and Toyo 

Seikan Group (Japan) appear to have a lower number of inventions filed recently which could 

potentially indicate a diminishing interest in this technology field or perhaps a more savvy filing 

patent strategy being undertaken focusing only on innovation contributing to the bottom line of 

the business or which strategically protects innovation previous filed and protected.  
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FILING STRATEGIES 
 
The table below shows the list of the countries that tier 1 entities are interested in for patent 

protection.  

 Tier 1 Entities – Geographic Protection Analysis 

 

 
 

Many tier 1 entities have a clear focus on the Japanese market. As many are based or have 

originated in Japan. It is reasonable to assume that these entities would be protecting their 

innovations locally in the first instance. Interestingly, all tier 1 entities have a substantial cross 

geographic filing strategy meaning that they are filing in multiple countries. This gives a good 

indication that these companies see the commercial value of this technology and need to protect 

it in many different jurisdictions.  

This data can also highlight entities that view the Australian / New Zealand region of high 

importance. For example, Sealed Air (United States) appears to have invested heavily in patent 

protection in both the Australian and New Zealand territories which may warrant further 

investigation and scrutiny of their technology in terms of potential collaboration or technology 

licensing opportunities. 

QUADLATERAL FILINGS 

Geographic filing breadth is a measure of intent to commercialise. Quadlateral filing countries 

represent United States, Europe, China and Japan.  

Interestingly, all tier 1 entities have quadlateral patent filings within their portfolio. This data 

supports the previous statement that tier 1 entities generally see the commercial value of this 

technology and see the need to protect it in many different jurisdictions 

  



28 

 

 

Prepared by Thomson Reuters IP Analytics for Meat & Livestock Australia 

  

Tier 1 Entities – Quadlateral Filings. 

 

 

STRENGTH ANALYSIS 

A strength analysis can be performed in order to determine the quality and influence of IP. Quality 

and influence in patent portfolios can be measured by metrics including: 

o Volume (number of inventions held) 

o Remaining life (i.e. remaining patent term)  

o Geographic filing breadth as a measure of intent to commercialise (in particular 

quadrilateral filings in US, EP, CN and JP) 

o Grant success  

o High technical breadth as an indicator of fundamental innovation   

o Citation frequency statistics as a measure of impact in the field (older patents have 

more opportunity to be cited, so the statistic is adjusted to correct for patent age) 

An overall strength score can be calculated based on these aggregated measurements. The 

strength score is a unit-less value that allows individual inventions or entire patent portfolios to be 

ranked relative to one another.  

The table below lists the entities in tier 1 and their corresponding strength scores.  
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Ranking of Tier 1 Entities 

 

 Tetra Pak (Sweden) has the top strength score (27.7) of all tier 1 entities. This is due to 

high quadrilateral filings (46) and a high score related to average patent  family citations 

(8.9) and citation impact (0.7). 

 Sealed Air (United States) has the second highest strength score (25.8) due to its average 

patent family citations count (15.1) and citation impact (1.1). It also scored high on novelty 

based on grant (158). 

 

Interestingly, all of the tier 1 entities have, on average, a fairly mature patent portfolio. This is 

indicated by all entities having an average of 6 – 9 years patent life remaining on their portfolios. 

This means that these entities have been working in this technology field for a substantial amount 

of time and will be quite invested in its research and development.  
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TECHNICAL BREADTH 

Another indicator of patent quality is the breadth of technology each patent covers. Patents 

covering a broader technical range have a higher chance of being infringed or required for 

licensing by a third party – thus increasing the value of the patent. Technical breadth was 

measured using the technical classifications in this report. A full breakdown of technical breadth 

for all tier 1 entities is show below.  

Tier 1 Entities – Technical Breadth 

 

 

Tier 1 Entities – Technical Breadth Bubble Chart 

 
 

 

Tetra Pak (Sweden) and Sealed Air (United States) and have the highest instances of technical 

breadth of all tier 1 entities. This means that their inventions cover a broader number of technical 
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categories highlighted in this report and potentially, could be viewed as more valuable or 

important in terms of their technical scope when compared to other tier 1 entities. Mitsui 

Chemicals (Japan) and Sumitomo Group (Japan) are both shown to have the lowest average 

technical breadth associated with their patent portfolios for tier 1 entities. This means that these 

entities appear to be more focused on specific technical areas of this technology field rather than 

the broader technology field as a whole.  

 

GRANT SUCCESS 
 
Success according to this report is determined by measuring the patent grant to patent 

application ratio. Basically, if one member of a patent family had achieved grant anywhere 

following substantive examination, that invention is considered a “success”.  

Thomson Reuters believes that the total number of “successful” inventions as a function of the 

total number of inventions lodged in the patent system gives a greater picture of innovation that 

patent volumes alone. When considering this metric, it should be noted that there is a bias 

against younger patent portfolios because they have had less time to become successful. 

Grant success for all tier 1 entities is shown below. The Sealed Air (United States)  is by far the 

most successful, with 73% of its patent families containing patents that have been granted.  

Tier 1 Entities – Grant Success 
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TIER 2 ENTITIES (10 TO 97 INVENTIONS) 

The table below lists the top entities in tier 2 of the collection. There is a total of 126 entities that 

fit the criteria of between 10 and 97 inventions. Only the top tier 2 entities are shown. The list 

highlights those entities with 21 or more inventions. The full list can be viewed in the 

corresponding excel work sheet. 

Top Tier 2 Entities – Total Inventions 
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The table below shows the total number of patent inventions associated with these entities, as 

well as the number of inventions first filed each year that have progressed through the patent 

system (patent data from recent years may be incomplete due to publication lag). This is only a 

partial list, the full list can be viewed in the corresponded excel file.  

Top Tier 2 Entities – Timeline and Total Activity 
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The table below shows a partial list of the countries that the top tier 2 entities are interested in for 

patent protection. The table is sorted based on the most prominent filing country based on patent 

activity. 

Top Tier 2 Entities – Geographic Protection Analysis 

 
 
Many tier 2 entities exhibit a broad worldwide patent filing strategy indicated by the large filing 

breadth shown in different countries. This helps highlight the high level of investment that these 

entities have committed to their patents in order to commercialise their portfolios. 

Other entities such as Oji Kako KK (Japan) Ajinomoto Co Inc (Japan) and Nippon Zeon KK 

(Japan) have a more narrow patent filing strategy. These entities have only filed in their home 

jurisdiction and a handful of other markets which they perceive of importance. A potential 

explanation for this could be that these entities’ primary business focus is their own country and 

therefore they do not see a need to protect their inventions elsewhere. The handful of other 

countries in which protection has been pursued could include locations where their technology is 

manufactured or where components are sourced.  
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STRENGTH 

The table below lists a selection of the top entities in tier 2 based on number of total inventions, 

by their strength score. The complete list can be viewed in the corresponding excel work file. 

Ranking of Tier 2 Entities 

 

Multisorb Technologies Inc (United States) has an IP Analytics strength score of 53.7 due to 

high average remaining patent life (11.7) and high number of quadlateral filings in comparison to 

other tier 2 entities. In contrast, the Grace & Co W R (United States) has one of the lowest 

strength index values in the above list with a score of 4.1. This is mainly due to having a very low 

average remaining patent life (1 year on average) indicating that the majority of its technology is 

about to come off patent and loose protection.  
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QUADLATERAL FILINGS 
 
Geographic filing breadth represents a measure of intent to commercialise. Quadlateral filing 

countries represent United States, Europe, China and Japan. 

Du Pont de Nemours & Co (United States) is the stand out performer here with a substantial 

proportion of their patent portfolio filed in at least the United States, Europe, China and Japan. 

BASF AG (Germany) and Multisorb Technologies Inc (United States) are also strong 

quadlateral performers.  

Tier 2 Entities – Quadlateral Filings 
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TECHNICAL BREDTH  
 
A breakdown of technical filing breadth for the top tier 2 entities (based on total inventions) is 

show below. Patent portfolios of potential interest include those who have a high average 

technical breadth based on the technical categories for this technology. The complete list for all 

tier 2 entities is located in the corresponding excel work sheet. Stora Enso Oy (Finland) is the 

stand out performer of the top tier 2 entities shown. 

Top Tier 2 Entities – Technical Breadth Vs Filing Breadth 
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ACADEMIC AND GOVERNMENT ENTITIES (all tiers) 
 
The following table highlights the top academic and government entities across all entity tiers of 

the patent data. Academic and government entities comprise only 7% of all patent data 

associated with this technology. This shows that corporate entities (comprising 75% of the patent 

data) have a high interest in this technology and in general, have invested heavily in it. The 

Korea Food Research Institute (South Korea) is the stand out performer for the academic and 

government sector closely followed by the University of Jiangnan (China).  

Academic & Government Entities (all tiers) 
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TIER 3 ENTITIES (1 - 9 INVENTIONS) AND INDIVIDUALS 
 
Due to the small number of patents associated with tier 3 entities and Individuals in the data set, 

constructing meaningful patent metrics around such small patent numbers is difficult and has not 

been undertaken. The patent records associated with these entities and individuals can be 

viewed in the accompanying cleaned ‘raw’ data with this report. 
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This chapter of the report focuses on the technical attributes of the inventions in the collection. 

The patent documents in the collection were aggregated into the following technical categories.  

Taxonomy – Technology Categories 

 

 

PATENT TECHNICAL ANALYSIS 
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The technical categories are not mutually exclusive – multiple categories can be applied to a 

single invention if warranted. The technical categorisation is performed using keywords and 

various patent classifications (IPC, CPC, ECLA, and Derwent Manual Codes) to separate the 

patent documents in the collection into groups.  

Smart packaging technology has been split into 5 broad categories which include the following: 

1. Function / Technical Features  

2. Application Areas 

3. Materials  

4. Manufacturing Process  

5. Format 

The 5 broad categories were then separated further into 116 distinct sub-categories which aim to 

better segregate and define the technology appearing in the dataset.  

Breaking the technology categories down broadly, technology associated with the function of 

technical features of smart packaging technology was highest in reference to oxygen savaging 

(category 1.01.02.01.02) and ‘other’ gases of interest (category 1.01.02.03) which included any 

gas not already highlighted in other categories. 

For the application area, technology directed to general foodstuffs (category 2.08) was the 

most populated technology area in the dataset with technology directed toward pharmaceutical 

applications (category 2.09) coming in a distant second.   

It terms of materials, patent technology directed toward other materials technology (category 

3.02.04) not already highlighted in other materials categories was the most highly populated.  

Manufacturing processes involving lamination (category 4.04) was the most populated 

category in relation to smart packaging technology. Other manufacturing process technologies 

(category 4.07) not specifically highlighting technology appearing in the remaining manufacturing 

process classifications also was highly populated.  

Finally, in relation to format, the most active technology areas included those incorporating label 

/ printable / graphics (category 5.05). Technology associated with the technology format was 

generally lower than appeared in the other broad categories.  
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TIMELINE 
 
The table below shows the timelines of filing activity for all entities together with the percentage 

filed since 2009.  

Technology Category Timeline and Technology Category Growth Rate 
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Technology within the dataset which has achieved the highest growth in terms of new patent 

filings from the 2003 – 2014 periods include technical features associated with self-heating / 

self-cooling (category 1.01.03.03), near field communication enabled features (category 

1.03.02.01) and  renewable materials (category 3.01.03.02), all which achieved between 

15% – 17% growth in this period. This shows that there is the perception that there is 

potentially a growing need for technology of this kind within the smart packaging technology 

field and entities are filing increased amount of patents based on this perceived need.  

Any technology appearing in the dataset which has a negative growth rate indicates 

technologies which are transitioning to a lesser perceived relevance to entities in the dataset. 

These technologies may be redundant, have been superseded or perhaps have no real 

viable technology solution yet. A good example are technical features related to electronic 

article surveillance (category 1.03.03), which has a high negative growth rate (-100%), the 

highest in the dataset. It should be noted that this technology has a low number of filings in 

general, which could also indicate the technology hasn’t been perfected as yet or perhaps 

has no perceived commercial viability in the marketplace. 

We can obtain a good understanding on what technologies are potentially emerging or those 

technologies in which there is a recent perceived commercial importance. These are the 

technologies in which the bulk of the patent filing has occurred recently (% filed from 2009). 

Technical features relating to thermostatic packaging (category 1.01.03.02), augmented 

reality (1.03.05) and materials which have chemical properties (3.04.08.02) all recorded 

high rates of recent patent filing, all over 72%.  



45 

 

 

Prepared by Thomson Reuters IP Analytics for Meat & Livestock Australia 

  

TIER 1 – TECHNICAL CATEGORISATION 

The table below shows the technology categorisation of all patent portfolios of tier 1 entities. 

Totals that are highlighted in the ‘darker’ shade of blue reveal entities which have high activity 

in a technical category. For example, Toppan Printing (Japan) has the highest activity 

recorded in the function / technical feature category related to other gases of interest (558 

inventions).  Categories shown in the table that are blank have no results. For example, none 

of the top tier 1 entities have inventions related to enzyme based microbial inactivation 

(category 1.01.01.02.02) in terms of function / technical feature. 

Tier 1 Entities by Technical Category 
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TOP 5 ENTITIES BY CATEGORY 
 
The following tables show the Top 5 entities in each technology category covering all entity 
tiers.  
 
A percentage has been a located based on the following contributions: 

 Top 5 - The total % in which the Top 5 entities shown contribute to the overall total 

number of invention’s in that category 

 Other Entities - The total % in which entities appear whom are not in the Top 5 or 

are Individuals in that category.  

 Individuals - The total % of invention’s which appear in an Individual’s name for that 

category.  
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Technology areas in which low patent activity and low entity interest are occurring may represent 

potential technology areas in which to conduct further investigations (for R&D purposes) because 

of this perceived low interest.   
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CROSS TECHNOLOGY CHARTS  

The matrix shown in a partial view on the next page highlights a sample section of the cross-

correlation of all technical categories in the data set, with the heat-map showing highly 

correlated categories. The matrix suggests there could be a “patent gap” (areas in a lighter 

shade of blue or white) in technology areas where there is little or no activity, but where Meat & 

Livestock Australia experts may consider having potential. Please note that due to the number 

of technology categories and large size of the cross technology chart, the full table has not been 

placed in the report. The full cross technology table can be viewed in the corresponding excel 

work file under the tab ‘Technology Analysis – Matrices’. 

A good method of navigating a cross technology chart is to focus on technology areas where 

there is there is little or no activity. These technology areas will highlight where these is potential 

opportunity to innovate. In terms of patent publications, these charts will help highlight which 

specific sub technology may be best to focus on as a lower amount of activity is being observed 

when compared to other areas. 

There appears to be multiple areas of low patent activity occurring within the dataset. Innovation 

associated with the interaction between product and shelf/environment (category 5.06), 

environmental sensing and reporting (category 1.03.06) and near field communication 

enabled features (category 1.03.02.01) are just a few example technologies in which many 

potential patent gap’s can be observed.  

Additionally, there are a few technology categories in which low numbers of patent results is 

understandable in terms of its perceived use or commercialisation opportunity regarding smart 

packaging. Categories such as non degradable materials (category 3.01.01.02) and non 

printable materials (category 3.01.06.02) aren’t represented highly in the dataset indicating a 

perceived low need or opportunity in relation to these technologies by entities. 
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Patent Cross Technology Chart (partial chart example) 
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INNOVATION PATENTING IN SA 
 

 

 

High scoring inventions ranked by Thomson Reuters IP Analytics StrengthTM Index are shown in a 

partial list below with the complete list of the top 50 inventions available in the accompanying excel 

file.  

Bostik Findley SA (France6) has the highest scoring invention. This specific patent relates to 

‘Multilayer film, useful to manufacture flexible packaging used for packaging products of e.g. food 

industry, comprises thin material layers bonded together by layer that is made of adhesive 

composition including styrene block copolymers’. 

 

  

                                                             
6
 http://www.bostik.com/our-company/our-history/  

 

HIGH SCORING INVENTIONS 

http://www.bostik.com/our-company/our-history/
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OGRAPHY OF SA IP LANDSCAE 
 

 

The influence of a patent document can be measure by looking at how frequently an invention is 

cited again another patent case pending in the system. Citations can come from many sources 

including by the applicant themselves during patent drafting or prosecution, citation by Examiners 

during patent examination or citation by other during their own patenting processes.  

The following are the most highly cited patent documents of relevance in the collection. The most 

highly cited patent was originally filed from Binforma Group LLC (United States) and Kimberly-

Clark Corporation (United States) and is entitled ‘RFID tag system for detecting product 

tampering and product packaging, has several antenna among which one is detachable antenna 

capable of wireless communication at wider range’. A partial list is shown below and the complete 

list of the top 50 cited patent inventions is available in the accompanying excel file. 

 

 

TOP CITED INVENTIONS 
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FURTHER WORKAPPENDIX 

 
The Literature collection was also developed using the full content literature coverage on Thomson 

Innovation®, which includes Web of Science, Conference proceedings, Current Contents Connect 

and Inspec. There were 4441 published literature results returned from the search process which 

had a priority year of at least 1995. 

 PUBLICATION VELOCITY 

The assembled collection has been plotted against publication year to analyse the publication rate. 

Literature publication data in 2015-2016 (highlighted in blue) may be partial due to publication lag. 

Literature Publication Velocity 

 

The chart above shows the filing activity of literature publications within the collection. It can be 

seen that there is a strong continual upward trend occurring in literature since 2001. A small dip in 

2009 can be seen before a strong surge in publications in 2010. Most recently, the literature trend 

in this technology field appears to be constant.  

Literature appears to be increasing at a faster rate than patents in this technology albeit in much 

smaller numbers. In comparison, patent activity in general appears to be constant in terms of 

filings. More innovation and research appears to be directed in the form of literature from 

Universities and Government agencies which may be a good focus for Meat & Livestock 

Australia to look at for potential future partnerships or licensing opportunities.   

 

 

LITERATURE 
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GEOGRAPHIC ANALYSIS 

 

The region or specific country where an entity is based is a good indicator of the site where the 

research is undertaken. The regional analysis is based on the entity country. Each entity country 

has been grouped into its respective region and plotted in the chart below.  

The chart reveals that Europe has the largest volume of literature publications produced. A little 

under half (46%) of literature publications in the data set have originated from Europe. The Asia 

Pacific (23%) and North America (18%) are the next top regions for literature associated with this 

technology.  

Literature Activity by Region 
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TIMELINE OF ACTIVITY BY ENTITY COUNTRY 

 

The heat map below shows the number of literature publications by country within this technology  

field. This shows where entites are publishing literature related to this technology. The United 

States (630 publicaitons) is the largest source of published literature followed by Spain, Italy, China 

and Turkey.  

Literature Activity by Country 
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Looking at the country specific growth rates, it can be seen that literature publications from China 

have witnessed the highest growth rate (32%) from 2003 – 2014. This is closely followed by 

Germany (26%) and Brazil (22%). 

Growth Rate and Citation Impact 

 
 
In terms of citation metrics, citation impact shows how often an article was cited by other articles. 

This can also be seen as an indication of the influence of publications and therefore the country 

producing them. Countries appearing with a higher impact have more influence in producing 

publications associated with smart packaging technology. Denmark has the highest citation impact 

recorded from the dataset.  
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ENTITIES AND TIMELINES 
 

The table below highlights the top entities within the literature dataset.  The Spanish National 

Research Council (Spain) is the leading source of published literature within smart packaging 

technology. This is followed by the Foggia University (Italy) and Ghent University (Belgium). 

Top Entities – Literature 

  

 

LITERATURE ENTITY ANALYSIS  
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Top Entities (Total) – Timeline and Total Activity 

 
 
The chart above shows the timeline of activity for the top entities in the literature collection. The 

Spanish National Research Council (Spain) recently reached a peak of literature publication 

activity in the 2012 – 2013 periods.  

Interestingly, the Tianjin University of Science & Technology (China) has seen the bulk of its 

publications occur in the 2011 period (20 publications). Prior to this, this entity only has 3 published 

literature documents in total in this technology field, all which occurred in the 2010 period.  
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ENTITIES VS COUNTRIES  
 

The following table shows the country publication activity of the top literature producing entities.  The United States, Spain and Italy have the 

most literature publications spread throughout multiple entities.  In contrast, other countries such as China, Brazil, South Korea and Ireland, 

appear to have one or perhaps two institutions that are focusing heavily on this technology field. 

Literature Entity Country  
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This chapter of the report focuses on the technical attributes of the literature in the collection. The 

documents in the collection were aggregated into the following technical categories. The following 

table shows the number of publications relating to these categories and it should be noted that one 

publication can appear in multiple categories.  

Taxonomy - Literature 

 
 

 

LITERATURE TECHNICAL ANALYSIS 
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Literature associated with the function / technical feature other modified / controlled atmosphere 

(category 1.01.02.04.04) was highly represented in the dataset. Literature directed toward the 

application area of general foodstuffs (category 2.08) was the next most populated category. In 

terms of materials, literature associated with the cost (category 3.01.08.03) of the technology has 

the highest representation however literature directed to materials technology generally was only 

found in small numbers in the dataset.  

Other process technology (category 4.07) was the most populous fields in the dataset which 

related to manufacturing process technology. Lamination (category 4.04) and coating (category 

4.05) technology followed.  
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In terms of the format of this technology, this was not a highly populated category within the dataset  

with only built-in / embedded (category 5.01) type technology the only real stand out category. 

TIMELINE OF TECHNICAL CATEGORY 

The table below shows the filing activity timelines for all literature publications in the dataset sorted 

by technology. Darker shades of blue in the following table help show where increased literature 

activity has occurred. Lighter shades of blue / gray highlight where less activity has occurred. 

With this in mind, it can be clearly seen that some of the technology areas highlighted are 

increasing in activity over time. Technology associated with microbial growth sensors (category 

1.01.01.01), other modified / controlled atmosphere packaging (category 1.01.02.04.04) and 

general foodstuffs (category 2.08) can all be seen to be increasing in activity over time.  

In contrast, there are technology areas that are stagnant or have little to no literature activity 

occurring. These technologies can be located by their low levels of activity or complete lack of 

activity (shown by blank or white cells). Examples of this include thermostatic packaging (category 

1.01.03.02), tamper proof features (category 1.03.01) and cook within packaging (category 

1.04.05) features. A lack of literature activity could be attributed to perceived commercialisation 

intent of a specific sub-technology. If there is an opportunity to commercialise or save costs 

associated with a technology then it would be more prudent for an entity to protect the innovation 

via the patent route rather than publish it though literature.  

Timeline of Technology 
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ENTITY TECHNICAL CATEGORY 
 
The following table shows the top literature entities split by technical category. This helps highlight 

which entity is producing the most publications in terms of the technology categories in the dataset. 

Entities by Technical Category 
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PROFILE OF TECHNICAL CATEGORIES 
 
The table below shows a summary profile for each of the technical categories. The analysis 

includes the following measurements and indicators for each technical category: 

 The total number of publications in each technical area. 

 The most prolific entity within the field based on all entities in the literature dataset  

 Total citations 

 The  average citation impact of the publications associated with the topic 

 Recency of the inventive effort (% filed since 2009) 
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This analysis makes for insightful reading.  There are many entities that are prominent or have 

shown interest in many of the technology categories. The Spanish National Research Council 

(Spain) leads more categories that any other entity across multiple facets of technology related to 

function / technical features, applicant areas and materials.  
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There are technologies represented that have achieved 100% of its Literature published since 2009. 

Categories that fit these criteria have low total publication numbers; however they are still shown to 

be recent. Technology that match this criteria includes UV blockage (category 1.01.04.01), 

corrosion inhibition (category 1.01.07), near field communication (category 1.03.02.01), 

electronic article surveillance (category 1.03.03), augmented reality (category 1.03.05) and 

resalable features (category 1.04.04) in relation to the function or technical feature. Medical 

devices (category 2.10) in relation to the application area and coating and edible films (category 

5.02) relating to the specific technology format. As these technologies are recent, it may be worth 

further investigation to assess the viability of them in terms of commercialisation or integration into 

current processes and procedures for Meat & Livestock Australia before they become fully 

realised by competitors.  

 

Citation impact shows the extent that a publication within a technology has been cited by other 

publications therefore providing insight into the perceived interest and importance of literature 

published within that technology field. Understanding this, we can see there are a number of 

technologies which have high citation impact values. The highest recorded value (87.0) was given 

to chemical properties materials technology (category 3.01.08.02). This technology may have low 

levels of activity (1 publication) however due to the high citation impact, it can be said that the 

technology involved is of a high and innovative quality.   

 

CROSS TECHNOLOGY CHARTS  
 
The matrix shown below in a partial view on the next page highlights a sample section of the cross-

correlation of all technical categories in the data set, with the heat-map showing highly correlated 

categories. The matrix suggests there could be a “technology gap” (areas in a lighter shade of blue 

or white) in technology areas where there is little or no activity, but where Meat & Livestock 

Australia experts may consider having potential. Please note that due to the number of technology 

categories and large size of the cross technology chart, the full table has not been placed in the 

report. Due to its size, the full cross technology table can be viewed in the corresponding excel work 

file under the tab ‘Technology Analysis – Matrices’. 

A good method of navigating a cross technology chart is to focus on technology areas where there 

is there is little or no activity. These technology areas will highlight where these is potential 

opportunity to innovate. In terms of literature publications, if there is a technology which is crowded 

(many publications), these charts will help highlight who has better expertise in relation to a         

sub-technology and who may be best to conduct further investigations on for potential partnership 

or licensing opportunities. 

In general, areas of high literature publication usually represent a low interest of perceived 

commercialisation opportunity. A low indication of activity in literature publications could equate to 

more interest in patent strategy and commercialisation for that technology area or potentially a lack 

of interest in the technology in general due to a deficiency of expertise, low perceived need or 

budgetary requirements needed for research and development.  
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There appear to be multiple areas of low activity relating to this category. Some examples include 

electronic article surveillance (category 1.03.03), augmented reality (category 1.03.05), easy 

opening of food packs (category 1.04.01) and portioning / sizing (category 1.04.03). 

 
Literature Cross Technology Chart (partial chart example) 
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HIGH IMPACT PUBLICATIONS 
 

Below is a list of top ‘high impact’ publications identified within the collection. Older documents 

however have had more opportunity to be cited. To compensate for this fact, age-weighted 

frequencies (average citations per year) have been calculated. Further investigation of these high 

impact literature publications may be warranted by Meat & Livestock Australia. The complete list 

can be viewed within the corresponding excel worksheet. 
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DATA COLLECTION STRATEGY 

The patent collection was developed using the full patent content on Thomson Innovation®, which 

included the Derwent World Patent Index® (DWPI). The use of the patent content on Thomson 

Innovation ensures a comprehensive collection. The patent collections were normalised on the 

DWPI database structure to allow for accurate analysis. The Literature collection was also 

developed using the full content literature coverage on Thomson Innovation®, which includes Web 

of Science, Conference proceedings, Current Contents Connect and Inspec. 

Data de-duplication was performed to remove literature references with identical accession 

numbers. Additionally, literature references with identical titles were subjected to preliminary 

screening to identify and eliminate redundant references. The net result of this step is unique 

literature references in the dataset. 

Entity names were cleaned and unified to the extent possible so that known subsidiaries and 

merger and acquisition entities were grouped under a single company name for a more accurate 

view of the entities holdings. 

Specifically, the search process returned a set of 12930 screened DWPI inventions. There were a 

total of 4441 literature results returned from the search process. 

WHAT IS NOT INCLUDED? 

The search strategies employed identified 12930 patented inventions and 4441 literature 

publications. There may have been other inventions developed which may not have been 

protected by patent or published as papers in journals. The inventors may have chosen to pursue 

the developments without patent protection or publishing literature. They may have chosen their 

ideas to be protected by trade secrets, which by their nature are not publically accessible.  

 

 

 

 

 

 

 

APPENDIX A – DATA COLLECTION 
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DATA COUNTING DEFINITION 

The DWPI database is structure around “patent families”1. 

Each related patent application and granted patent is added to the DWPI family record as it is 

[published. This being the case, all counts of records in the project refer to patent families or 

inventions, and not to individual patent documents. For example, United States granted, United 

States application and European application patent for a single invention family is counted in 

aggregate as “1” in all the analyses in this report unless otherwise noted.  

This provided a more accurate measure of the level of inventive activity from an entity within the 

technical space, and a truer picture of the overall level of innovation across the field as a whole 

COUNTS AND TOTALS, SCIENTIFIC PAPERS 

The Web of Science database is formed around individual papers, articles, review studies and 

editorials published in its source journals. 

Each record is therefore a unique article in the body of scientific literature. The date the journal 

containing the article was published is used throughout the report in all timelines and charts. 

 
TIMELINES AND DATES 

As each DWPI record contain potentially many individual application and publication events, this 

report utilises the earliest known priority filing date for each patent family. The tables and charts 

included in the report use these dates unless otherwise noted.  

The patent and literature data in the collection had an earlier priority date of at least 1995. 

Because of the way the data was collected, there is some data in the report that has an earliest 

priority date earlier that 1995. To the extent possible, this data was removed from the analysis but 

it may remain in some of the aggregate findings.  

 

  

                                                             
1
 A single patent only provides a statutory monopoly for the patent technology within the legal jurisdiction of the authority that 

granted the patent. This means that inventors must file applications for a patent in each jurisdiction where they foresee a need 
for protection.  
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