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Everybody is always talking about the world’s economic situation and its possible prospective development. But such a forecast isn’t really also applicable to the polyurethane industry. The presentation will give you an overview of the situation of this industry in Germany. It will show you special features and possibilities, which polyurethane has to offer. 

Let me first of all say a few words on polyurethane as a material. 
The abbreviation of polyurethane is “PUR” or “PU”. It is initially sufficient to know that polyurethane is made by mixing two or more liquid components, which chemically react with each other. 

Otto Bayer and his team first invented polyurethane back in 1937. Although he worked for the Bayer Group, he is not actually the same person who founded the company and whom the group was named after. 

These activities were however interrupted because World War Two had begun. At a later stage, developers returned to polyurethane and some ten years later they actually came up with marketable products. This of course also included industrial production of parts. Among the first fields of applications were flexible (soft) foams used for mattresses and upholstered furniture.

Now, some 50 years later, PU is not actually the most used plastic, but for certain one of the most versatile and diverse materials. PU is as a matter of fact in many different areas, yet its innovative potential is by no means exhausted yet.

Let’s have a look at the world-wide raw-material consumption to see in which areas polyurethane is most frequently used.
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“Others” are usually only mentioned last - we will start with “others” that after all make up 27 %. This group contains things like paints, glues, imitation leathers, elastomers, fibres, electronic encapsulations etc, etc. As you can see already, there are many ways in which polyurethane can be used. 
29 % of raw-materials are used for “industrial insulations”. These are in fact rigid foams for insulating sandwich panels, which in turn are used by the construction industry, and for insulating refrigerated appliances. 
The next largest block is furniture and mattress foams, which make up 27 %. So it is a volume market. 
A quite considerably 5 % are used by shoe manufacturers. 
About 12% of the 8.4 Mio tons, that were consumed in total in 2001, which are in fact more than 1 million tons of PU raw-materials, were used for all the different applications in the automotive industry. 

Let’s have a look at the world-wide raw-material consumption to see in which areas polyurethane is most frequently used. “Others” are usually only mentioned last - we will start with “others” that after all make up 27 %. This group contains things like paints, glues, imitation leathers, elastomers, fibres, electronic encapsulations etc, etc. As you can see already, there are many ways in which polyurethane can be used. 

As said, the appearance of polyurethane can indeed differ quite substantially: Bumpers, spoilers, car-body parts, side skirts, underfloor sealing, window foam-edges etc. All of these are made of polyurethane, sometimes in combination with reinforcing materials. 
And now let’s get in the car and take a look at the interior. Where could you spot any polyurethane? Well, you are actually sitting on it - that wasn’t very difficult to guess, I suppose because flexible foams are one of the most typical fields of PU applications. But were you aware that roof linings, insulating mats, energy and sound absorbing components, cavity foam-filling, parcel shelves, instrument panels, luggage compartment flooring, headrests, seats, steering wheels, gear lever knobs, sun visors, back-foamed carpeting, inner side-door panels, decorative parts and a few other things are also made of polyurethane? 

After this short introduction in polyurethane as a material, let’s have a look at the industrial side of it. Before I go into further detail on the actual industrial “framework” with regard to polyurethane, I would first like to present you with some economic facts about China and Germany.
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Economy China – Germany
Although Germany’s population is 15 times lower than that of China, the German national economy is about twice as large as the Chinese national economy. The difference in the countries’ productivity becomes even more evident, if we look at the right-hand chart, which shows the gross domestic product per capita. But the charts don’t reflect the dynamics of these two markets. In contrast to the German national economy, which had a growth rate of merely 2 % or so, the Chinese economy is actually growing by 7 to 8 % each year. And if we now look at the gross value production by sector in our two countries - we see yet another significant difference. While in China, the production industry makes up some 50 %, this only amounts to merely 30 % in Germany. Here, the service industry makes up more than two thirds of the German national economy. 

At this stage, we can already conclude that Germany - in contrast to China - is no longer a site for industrial mass production, but for special goods and technologies, which frequently depend on accompanying services. 
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Gross Value Production by Economic Sectors 2001
You can see that the main export goods of both countries generally reflect the prevalent image.

	China
14 %  Clothes

10 %  Electrical machines and parts

9 %  Telecommunications,radio, TV

9 %  Office machines, EDP
	Germany

18 %  Vehicles and parts

14 %  Machines

12 %  Chemical goods


The image of China is that of a supplier of goods that are made in large-scale mass production. For example clothes and electrical appliances. Germany however is known as a supplier of vehicles, machines and chemicals. These are products that require a very special know-how and which still represent the traditional characteristics of the German industry. 

Such “merits” are most of all quality, reliability, innovation and responsible care for both humans and the environment. Without going into too much detail beforehand, but it is true that these characteristics also apply to the German polyurethane industry - in every respect.

Before I move on from the general to the more specific consideration in terms of polyurethane, I would like to explain to you what role plastics play in the German industry as a whole. 
In comparison to other branches of industry, plastics only seem to have a share of 7 %. But please bear in mind that some quite considerable shares are in fact part of the branches “vehicles” and “mechanical engineering”. This means that the significance of this industry is in reality much greater than one would initially think.
Having looked at the plastics industry in general, let’s now discuss the special “polyurethane” sector. The world-wide polyurethane consumption makes up 5 % of the entire plastics consumption. This is more or less identical to the situation on the German market. At least in Germany, these proportions are in parallel to the corresponding mechanical engineering industry. 

At first glance, the polyurethane industry seems to be a niche market. This picture does however change, when we move away from merely looking at the consumption figures and start to consider the enormous versatility and complexity of polyurethane applications and the dynamics of the industry itself. The chart of the trend of polyurethane consumption verifies this.
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Plastics Industry in Germany 1999
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World Consumption of Polyurethane
Despite economic crises - the world’s consumption of polyurethane has constantly grown throughout the past 30 years by about 5 % per annum. And the end of this development is not in sight. Now, that is indeed evidence of the versatility and innovative potential that polyurethane bears. It is also in particular true for the automotive industry, which is driven by technology. 
If we now look at the regional consumption of polyurethane raw materials, we see that Europe, NAFTA and Asia each have about 30 % of the total world consumption. Although this is “tie ” between the three major regions - an analysis, particularly a comparison between an Asian and a European market, should of course be based on a differentiated approach. 
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World Consumption of Polyurethane by Regions in 2001
Therefore I would now like to compare the polyurethane business in both of our countries, China and Germany. If we only look at the raw-material consumption in total, we won’t arrive at a reasonable conclusion because the polyurethane consumption per capita is indeed about seven times higher in Germany. This means that Germany is already very advanced in this business, whereas China still has an enormous growth-potential in this field.
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Comparison China - Germany
With an annual consumption rate of 570.000 tons in 2000, which is equivalent to about 7 % of the world market and 20 % of the European market, Germany is quite clearly right at the top. 
If we look at the raw-material consumption in the different sectors and compare Germany with Europe (or indeed with the world) we can see a peculiarity. That is, the share of the large-volume market “flexible slabstock used for furniture and mattresses” is in comparison to other applications significantly smaller. 

This means that in Germany in particular there many specialised and in part very complex applications that depend on know-how. These are also predominantly realised by small to medium-sized processing businesses.

The polyurethane industry has three sectors:
• Raw-material production

• The manufacture of equipment and machinery for polyurethane processing. 

• and the processors themselves, which are also buyers of raw- materials and machinery 

In all three sectors, Germany has a leading position, which this and the following charts will show. 

About 50 % of all polyurethane raw-materials are made not exclusively in Germany, but by German companies that have their headquarters in this country. Bayer and BASF are the lead manufacturers here. The situation is similar on the machinery and equipment market. German manufacturers produce some 40 % of the total and they are also in the lead in terms of technology.
German polyurethane processing companies are predominantly active in specialised areas. This was already apparent on the chart that showed the raw-material consumption divided by sectors in Germany. It would however be a misconception to think that “special applications” can only be found in “others”. A great range of very different applications and technologies - all based on polyurethane of course - are also used in the “automotive industry” and  “industrial insulation” in addition to typical large-volume applications, such as slabstock, rigid foam for the construction industry and flexible foam for car seats. 
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PU Processors in Germany by sectors
This also explains the large number of about 1000 processors in Germany on the whole. The large-volume markets make up some 50 per cent of the total raw-material consumption in Germany, but there are only about 60 of the total of 1000 processors who consume these 50 %. That then means that some 95 % of German processors are not active in those branches with a high raw-material consumption. Again, this is yet another unmistakable indication of the fact that on the world market, Germany is quite clearly the centre of special applications. Germany is therefore also a driving force for innovations in the field of polyurethane technology. If we look at the historic development, we find further evidence for this fact. After polyurethane was invented here, Germany introduced innovative break-through developments and inventions based on this material time and time again. 
Just to give you a few examples: 

-
RIM and RRIM technology

-
Environmentally compatible technologies to replace CFC blowing agents, such as the use of CO2 as a blowing agent in the continuous manufacture of flexible slabstock and the use of Pentane technology in insulating applications 

-
Vacuum technology for discontinuous slabstock production without using any blowing additives at all. 

-
Technologies for combining polyurethane  with natural fibres or glass fibres. 

There are many more examples of such technologies and applications I could give you, all of which developed and launched in Germany. A perfect example is the introduction of Pentane Technology in the European refrigerated appliances industry. 
This technology was as a matter of fact a joint development by Bayer and Hennecke. Only three years after it was launched in January 1993, its market share had already climbed to almost 100%. 

We are talking about commercial businesses here, so a new technology will only be successful on the market if in addition to environmental advantages it offers clear economic benefits. So our example is not only evidence of the German polyurethane industry’s innovative drive but also of the economic efficiency these new technologies embody. 
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Pentane Technology in European Appliance Industry
Many of these technologies are still in the early stages of development or have only just started to penetrate the market. 
This is particularly true for the automotive industry. Here, RRIM applications for vehicle body parts and polyurethane composites with natural fibres and glass fibres will conquer the market within the next few years. This is because these technologies produce excellent mechanical properties and help to preserve resources. But traditional applications too never cease to be subject to innovations. An example is Hennecke’s Novaflex-MultiFill technology that facilitates processing fillers with CO2 in continuous slabstock production. 

New technologies are developed and introduced to the market all the time. With its versatile, innovative and economically efficient properties, polyurethane is and will remain the material of the future. 

PU-Consumption 2001 worldwide by sectors
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