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Innovation 
in 
packaging 
and 
beyond 
plant 
science

Research is also undertaken to improve packaging 
in order to improve safety, handling and  
convenience, as well as suitability for recycling. 
But container design, like development of active 
ingredients, requires a compromise between  
differing requirements.  For example, robust 
containers are required for safety, however, 
packaging material should be minimised to aid 
recycling and minimise waste.  Large containers 
means less material requiring recycling, but small 
containers are required for supply to small-scale 
farmers.  All research requires an optimisation 
between different goals.

Effective of stewardship of crop protection  
products also depend on reasearch improvements 
outside, but in cooperation with, the plant science 
industry. The application equipment and  
agriculture machinery industry does its share by 
improving nozzesly and spraying devices.  
By incorporating IT innovation and GPS  
technology, pesticides are only applied where it is 
needed: this is called precision agriculture.

Last but not least, the whole farm research  
community, sharing the latest inventions combined 
with traditional knowledge and wisdom about land 
use, and integrated crop and pest management 
helps pesticides supports effective stewardship 
of crop protection product by continuously  
updating ‘good agricultural practices’.
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innovation in support of sustainable 
agriculture
The plant science industry promotes a lifecycle 
approach to managing their products; by adopting and 
promoting effective stewardship programmes,  
in partnership with a variety of stakeholders,  
the industry aims to maximise the benefits and  
minimise any risks arising from the use of crop  
protection products. Stewardship starts at the 
research and development (R&D) stage, proceeding 
through manufacture, storage and transport and use, 
to eventual disposal of waste. 

The goal of the industry’s research and development 
programmes is to improve the range and quality of 
its crop protection products as well as efficiency and 
safety of use. These advances include the refinement 
of existing chemicals, the discovery of newer and safer 
chemical classes and the development of new  
applications, new formulations, and new delivery 
mechanisms.

On average, the 10 leading crop protection  
companies spend approximately 7.5% of sales  
on research and development1, amounting to an R&D 
expenditure of over USD 2bn. This ratio places the 
plant science industry among the most R&D intensive 
business sectors.

1  If investment in research on new plant varieties and biotechnology is  
included this ratio reaches almost 12%.
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Development of a crop protection product

Year Costs in US$0 1 2 3 4 5 6 7 8 9

Official 
evaluation of 
registration 
documents / 
registration / 

first sales

Substances

Synthesis Process
development

Synthesis
optimisation

Pilot plant 
production

Production

Formulation / Packaging

Laboratory / 
greenhouse

Pilot trials

Field trials for development 
and registration

Optimisation 
of 

application

Acute, sub-chronic, chronic toxicity / mutagenicity / 
carcinogenicity / teratogenicity / reproduction

Algae / Daphnia / fish / birds / 
micro-organisms / bees / non-target organisms

Plants / animals / soil / 
 water and air

Plants / animals / soil / 
water and air

A 
long 
and 
sustained 
investment…

A long and sustained investment…

All companies are working to create new products or 
reformulate older products so that they are biological 
efficient, environmentally sound, user friendly and 
economically viable.  

A new crop protection product takes around 10 years 
and approximately USD 200 million to develop (from 
discovery to first sales); on average around 25%,
and as much as 40%, of the cost is on researching

Every year, about 10 new chemicals entities with 
better profiles come on the market. In every  
decade, one or two totally new chemical classes 
are discovered. But beyond new active ingredients, 
industry delivers continuous innovation in  
improved formulations, and delivery mechanisms. 
New knowledge in chemistry but also material 
science and nanotechnology will play a growing role 
in minimising environmental impact and maximising 
efficacy and safety of crop protection product. 
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… yields better and safer products
 
toxicology, environmental fate and impacts (see figure 1). 
The process of identifying an active ingredient is only 
the start of the R&D process. For every active  
ingredient tested, only one in tens or hundreds of  
thousands actually makes it to the market - even more 
chemicals will be considered for testing, but not  
actually tested. This is because there are a number  
of different obstacles that need to be overcome before 
a crop protection product is clear to go to market.
 

The “perfect“ product

Biologically efficient :

•  high selectivity
•  fast impact
•  optimal residual effect
• good plant tolerance
•  low risk of resistance development

User friendly:

•  low acute toxicity
•  low chronic toxicity
•  good formulation characteristics
• safe packaging
• easy application method
• long storage stability

environmentally sound:

•  low toxicity for non-target organisms
•  fast degradation in the environment
•  low mobility in soil
•  no relevant residues in food and fodder
•  low application rate

Economically viable:

•  good cost/profit ratio for the farmer
•  broad use
•  applicability in Integrated Crop +  

Pest Management
• innovative product characteristics
• competitive
• patentable

Research goals for a new crop protection product

The aim is to produce a product that is biologically 
efficient, environmentally sound, and safe and easy to 
use (see figure 2). The result of the innovation cycle of 
continual improvement is products that are ever safer 
for user, the environment and consumers, while  
retaining or improving their efficacy. 

Figure 2 : Research goals for a new crop protection productFigure 1 : Development of a crop protection product


