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Current environmental issues related to the chemicals sector 
 
 
Ladies and Gentlemen, 
 
Thank you very much for inviting me and for the opportunity to add some 
environmental issues to your interesting and important discussion on the 
development of the chemicals sector in Europe. In the past, the chemicals industry 
has often been considered as an antagonist of sustainable and environmentally 
friendly development. Controversial debates on chlorine chemistry characterized 
public perception of the chemicals industry. Times have changed, and today we have 
a different situation. A mostly constructive dialogue is taking place between 
stakeholders from industry, environmental NGOs, science and state authorities. 
However, various challenges still remain with regard to sustainable evolution of the 
chemicals sector. I would like to present some of these issues in the next 15 minutes. 
 

1. The concept of sustainability 
 
Sustainability is today firmly established in public debate, but made use of in varied 
ways, and at times also misused. The essence of sustainability is that present-day 
activities bear in mind not only justice for those presently living (intragenerational 
justice), but also the living conditions and opportunities of future generations 
(intergenerational justice). The image of three pillars – the ecological, economic and 
social pillars – is often called to mind to make clear that a healthy environment is 
dependent on economic success. Many people then suggest that environmental 
protection makes demands that go too far and are economically incompatible. Apart 
from the fact that this claim assumes that environmental protection and the economy 
pursue conflicting interests, which is certainly not true, from our point of view the 
image of a fairway better describes sustainable development. Environmental and 
health quality targets define the channel – similar to buoys – in which economic and 
social development should take place. The policy objective must be to maintain as 
broad a channel as possible, in order not to forfeit alternative action. Thinking and 
acting in a sustainable manner also means acting with a view to the long term, which, 
in these fast-moving times, is increasingly rare in business and politics. For this 
reason, short-term cost-benefit analyses often do not provide the right answer to the 
question as to which action is sustainable. 
 

2. The benefit of chemicals for sustainability 
 
Following this general introduction the question arises of how the chemicals industry 
contributes to sustainable development. No-one would dispute that chemicals provide 
problem solutions for current and future developments and challenges. Without 
medicinal products and disinfectants things wouldn't look too good for our health; 
without fertilizers and plant-protection products a secured food supply wouldn't be 
conceivable.  Without an innovative chemicals industry there would be fewer 
technical solutions and new substances, less-efficient energy use and a lack of 
modern environmental technology. The objective of a precautionary chemicals policy 
is therefore to maintain the innovative capacity of the European chemicals industry. 
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3. Avoidance and reduction of emissions 

 
When, in the last two decades, chemicals-related environmental problems were 
discussed, talk was mostly about emissions.  In this area enormous progress has 
been made. Whether emissions into the atmosphere are concerned, or from sewage 
treatment plants or the disposal of critical production waste: Who talks nowadays 
about the chemicals industry as a major polluter? Only vaguely do we recollect 
discussions on the marine dumping of dilute acid from titanium oxide production, the 
deep-sea burning of chlorinated production wastes, problems with the water quality of 
the Rhine, whose water  - after purification – is drunk by millions of people, or the 
smell of chemicals in Ludwigshafen, Leverkusen and Bitterfeld. Here, the chemicals 
industry can look back on a number of painful discussions; but not only did it 
reluctantly comply with the demands of others; it also pursued proactive 
environmental protection and, in some cases, was ahead of statutory requirements.   
"Responsible care" became a demanding chemicals industry programme that is a 
model for other sectors. In Europe, the IPPC Directive (96/61/EC) on integrated 
pollution prevention and control set a framework of standards. With so-called "best 
available techniques reference documents" (BREFs) a Europe-wide exchange of 
information on latest developments in technology in different industries takes place in 
the form of dialogue. The principle applies that "the better beats the good". In this so-
called "Sevilla process", the German chemicals industry could and can still contribute 
a great deal of innovation that relieves the environment. 
 

4. Plant safety 
 
A similarly positive balance can be drawn with regard to accident prevention. 
Catastrophes, such as in Seveso or with Sandoz near Basel would nowadays be 
extremely improbable. The EU Seveso Directive lays down a demanding framework 
of standards. Safety plays an important role, and the small number of industrial 
accidents in major chemicals companies is impressive. 
 

5. Environmental and health risks of products 
 
Less convincing is progress with chemicals industry products, that is chemicals.  A 
former chairman of VCI, Herr Weise, described them once as the dominant 
emissions of the chemicals industry.  Of course, polychlorinated biphenyls, atrazine, 
pentachlorophenols, carcinogenic azo dyes and antiknock substances containing 
lead are things of the past.  In part, they disappeared only under massive statutory 
pressure. One success story that was not the result of a direct statutory demand was 
the withdrawal from the manufacture and use of short-chained chloroparaffin in 
Germany in the 1990s. After early discussions, the former Hoechst AG voluntarily 
dispensed with these products, which were used, for instance, as flame-retardants, 
cooling lubricants, leather-treatment agents and for metal processing. The search for 
substitute substances began, and not only substitute substances: In metal 
processing it turned out that chemical-free alternatives were available. This shows 
that demanding standards trigger innovation.   
There are, however, other less laudable examples:  Despite available alternative 
products there are no signs that soft PVC with phthalate plasticizers (that are toxic to 
reproduction) are likely to be withdrawn.  Another example: For years the 
manufacturer defended the production and large-scale export of the highly toxic 
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insecticide Endosulfan, which has caused hundreds of deaths in developing 
countries. If one takes a look at the list of new substances introduced over the last 20 
years – namely, newly-developed chemicals that have to be notified with appropriate 
data with the European authorities – no trend can be perceived from classification 
and labeling that would suggest that newly-developed substances are more 
hazardous than existing – "old" – chemicals. Low risks to health and the environment 
appear to play an insignificant role in the development of new chemicals. 
 
REACH – the new European chemicals regulation, which will come into force in a 
couple of months – will considerably improve the situation. Lack of knowledge of the 
hazardous properties of a substance will no longer be an advantage, the standards 
for existing and new substances will be the same and the burden of proof of the 
safety of substances – and thus increased responsibility – will lie with the industry. 
More extensive knowledge of the risks, which will be ascertained in the production 
chain, will also enable users of chemicals to make an informed choice in the 
development of progressive problem solutions that relieve both health and the 
environment. REACH represents a huge task for all stakeholders. The burden will be 
dispersed over 12 years and will be threatening perhaps for individual, less 
innovative companies, rather than for the industry as a whole. After all, the industry 
achieved numerous concessions in fierce debates during the legislative process, of 
which a number – from the point of view of environmental protection – go too far.  
 

6. Challenges for the future development of the chemicals industry 
 
REACH lays down an important new framework of standards for products of the 
chemicals industry. It is a fundamental contribution to sustainable chemistry. In 1998, 
Anastas and Warner published their 12 principles of "green chemistry", as this 
approach is described in the USA. On the basis of these demands, which relate to 
raw materials, production, products, emissions and wastes, the chemicals industry 
faces several new major challenges. 
 
Challenge Number 1: Energy efficiency: Energy consumption per unit of production in 
the European chemicals industry has fallen by 39% since 1990, and corresponding 
emissions of greenhouse gases by 50%. Through this development, increased 
production in the same period was over-compensated. This is, without doubt, a 
considerable success. If one wants to achieve the ambitious climate protection 
objectives set by the EU, however, further efforts are necessary and surely possible. 
 
Challenge Number 2: Resource efficiency: The Club of Rome announced, and only a 
few people at that time took it really seriously, that non-renewable raw materials are 
finite. Predictions of the availability of some raw materials were in fact inaccurate, but 
the “peak oil” – the point in time after which crude oil production can no longer be 
increased – is now only about 20 years away. Other raw materials are also becoming 
scarce and thus more expensive. Efficiency in the consumption of materials is surely 
one of the most important topics for the future from the perspective of sustainability; 
in particular when one considers the hunger for raw materials of China, India and 
certain other strongly growing economies. This topic will gain increasingly in 
importance for the chemicals industry.  An interesting indicator for this is the so-called 
E-factor; that is, the ratio of the quantity of waste arising in the production of a 
substance to the tonnage of the substance itself. With bulk chemicals it is low – a 
sign of highly optimized co-production in the chemicals industry; in the case of fine 
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chemicals and pharmaceuticals, however, the ratio has two to three digits. This 
surely indicates considerable optimization potentials and necessities. 
 
Example: Volume of waste in chemicals production 
 
Sector  Production (t/a)   E-Factor  
      (t waste per t product) 
 
Bulk chemicals  7.4 x 10 7  < 1 – 5 
Fine chemicals           10 7      5 –50 
Pharmaceuticals     8 x 10 5    25 - > 100 
 
Challenge Number 3: Use of regenerative raw materials for synthesis: Everyone is 
talking about the use of biomass – for energy and heat production and as fuel. 
Actually, it is just as obvious to make use of biomass as a raw material in the 
production of chemicals. In the USA, the National Research Council has set the 
target of increasing the share of biomass from 5 to 25% up to 2030. In Germany the 
figure is currently around 12%. The exploitation of biomass as a raw material is not 
insignificant; it offers advantages, such as complex molecular structures that already 
arise through synthesis, and, above all, it is largely climate-neutral, but it also has 
risks, such as problematic agricultural and forestry production methods – particularly 
in developing countries – and competing land use. Moreover, the transition to 
biomass as raw material is certainly more difficult than that from coal to oil in the 
past. Nevertheless, the chemicals industry is well advised to make increasing use of 
biomass as a raw material for synthesis. 
 
Challenge Number 4: Innovative, efficient production methods: The traditional 
chemist regarded biology as an imprecise science, something which chemistry in its 
evolvement from alchemy had already overcome. Biotechnologists could romp 
around in the food sector, but not in chemicals production. Nowadays it is different. 
White biotechnology is gaining in importance, since with its help complex multi-stage 
synthesis can be accomplished in a single process. In addition, production takes 
place at a lower temperature and pressure, to a large extent with a neutral effect on 
the climate and often with very high specificity. Completely new synthesis paths open 
up. White biotechnology is just one example of the trend towards sustainable 
chemicals production. Further examples of such innovation would be nanotechnology 
applications, new (heterogeneous and homogeneous) catalysts and new types of 
solvents (ionic and supercritical liquids). Here, an area opens up for greater resource 
and energy efficiency as well as lower emissions.  
 
Challenge Number 5: Chemicals-saving management systems: As a rule, a 
chemicals manufacturer's primary interest is the sale of the largest possible quantity 
of the products it produces. It generally has little interest in the resource-saving use 
of its products. This observation was the departure point for the development of the 
"chemicals leasing" business model, which has been tested in several cases, 
particularly in Austria, and which is being pushed ahead by UNIDO in other countries.   
The basic idea is that the chemicals manufacturer or supplier offers not only chemical 
products but also a service. With this business model their interest is reversed, since 
they want to provide the service with the least possible use of chemicals. The result 
is not only noticeable savings in the consumption of materials – about one-third in 
processes such as degreasing, varnishing and lubrication – but also cost-savings of 
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10 to 20%. The promotion of such service-orientated business models can therefore 
also be in the interest of chemicals manufacturers, even when the result is a 
reduction in total production. 
 
Challenge Number 6: Inherently safe, sustainable products: A chemical is generally 
regarded as safe, if it has been demonstrated that its handling poses no risk when 
risk-reducing protection and safety measures are complied with. This assumes that 
such risk-reduction measures are regularly applied, which, as surveys have shown, is 
not always the case, particularly in the case of small and medium-sized businesses. 
One sustainability target with respect to chemical products is therefore their inherent 
safety, which means that they should pose no risk when the basic rules of safe 
handling are complied with. For the environment this means, for instance, that they 
cannot spread over a wide area and that they rapidly disappear through degradation. 
Not all chemicals can be inherently safe and non-toxic – one needs toxins, for 
example, in the form of medicinal products, crop-protection agents and pesticides.  
But chemicals don't need to have hazardous effects that are unrelated to their 
function! Sustainable products of the chemicals industry also imply that they possess 
favourable indicators as to their energy and resource efficiency. There are, in the 
meantime, numerous examples of companies with "green" products that enjoy 
advantages on the market, as mentioned in an article – "On the trail of Al Gore" – in 
the German newspaper Handelsblatt of the 30th of April 2007. 
 

7. The role of legislation 
 
Sustainable chemistry cannot be imposed by law. A large number of cases have 
shown, however, that it was mostly legislative demands that provided the decisive 
impetus for innovative new developments. The path is narrow, however, and once 
legislation begins to lay down solutions and set standards the effect is not the 
promotion of innovation but rather its inhibition. Good legislation therefore offers 
principles, sets targets, presents incentives, creates organizational arrangements and 
sanctions non-compliance; it does not prescribe detailed solutions, however. The 
finding of solutions is not a matter for the state, but rather a task properly assigned to 
companies. Sustainable chemistry only succeeds when companies are made directly 
responsible, and when they accept this responsibility. Sustainable solutions gain 
acceptance when stakeholders do not talk about or at each other, but rather with 
each other. We have made great progress with this dialogue in recent years. Old 
disputes have been settled. Working together, the environmentally sound and 
sustainable evolution of the chemicals industry will be successful! 


