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There is a resurgence of interest in the use of agricultural and forest 
products as raw materials for the chemical, fibre, building and 
bioenergy industries. In part this meets a need to find alternative use 
of agricultural land set-aside from food production. However, this is 
only one of a number of factors which have encouraged the 
European Commission to support such activities through the 
Directorate-General f or Science, Research and Development (DG 
XII) and Directorate Generalfor Agriculture and Rural 
Development (DG VI). Other factors which have led to support of 
this policy include a desire to reduce imports of materials such as oil 
and paper-pulp as well as the need to respond to increased 
environmental concern. Environmental problems addressed include 
increasing local air pollution and the global release of atmospheric 
carbon dioxide derived from fossil fuels. The use of domestic 
agricultural and forest products can make a significant contribution 
to measures adopted to overcome such problems and at the same 
time sustain rural economy. New jobs can be created both for 
farmers and within SMEs (small and medium enterprises) based on 
new technology using renewable resources. To ensure that the 
Member States of the European Union are able to develop the 
technology required a series of research programmes have been 
funded over the last decade. Activities this area were initiated by 
ECLAIR, a programme with a strong biotechnology content. The 
following programme AIR addressed the practical problems of 
increasing land area used for industrial crops and trees by 
researching ways to optimise their introduction and growth, as well 
as looking at aspects of pest control, harvesting, storage, supply, 
processing and end-use. It covered both new and traditional 
agricultural crops and trees as well as the use of agro-industrial 
wastes. The current programme, FAIR, has taken this approach 
further, with a greater emphasis on complete production chains from 
field to factory, and a move towards scale-up and demonstration 
projects. Some aspects of these programmes are presented here. 



Non-Food Activities 
supported by the 
Curopeon Commission 

This brochure covers selected aspects of the 
programmes, projects, methods, applications 

and results of Non-Food research and 
development. The purpose is to provide a 

broad overview, while also providing some of 
the detail as an illustration of the wide range of 
objectives and approaches being taken. With 

several hundred projects within the three 
programmes (ECLAIR, AIR, FAIR), it is not 

possible to give a comprehensive view. Hence, 
the focus is on the two areas which are least 

developed commercially. That is the use of raw 
materials from agriculture and forestry as a 

source of Bioenergy and Chemicals· 
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n GRO-INDUSTRIAL projects covering the use of agricultural and forestry 
products as raw materials for energy, chemicals and other non-food uses have 
been an important part of the European Union's Research and Demonstration 
programmes in the 1990s. Current activities are dominated by those funded 
under the AIR Programme (1990-1996). This followed on from previous 

activities funded under ECLAIR ( 1988-1993). Many of the concepts, as well as new ideas, 
arising from these programmes are being developed further with funding from the FAIR 
programme (1994-1998). 

Their have been two successive programmes with the overall title of Agriculture and Agro-Industry including 
Fisheries Programme of Research and Technological Development, usually referred to by the acronyms AIR and 
FAIR. The objectives of these programmes is to promote and harmonise research in primary production as well as 
both the food and non-food industrial sectors of agriculture, horticulture, forestry, fisheries and aquaculture. This 
is done through links with the processing industries, together with the rural community, the end user and the 
consumer. The programmes cover all aspects of the production and utilisation of biological raw materials, with the 
aim of developing new markets. 

The perennial Cynara carduncnhis 
is typical of the new crops being 
investigated for marginal and set-
aside lands. Adapted to the arid land 
of southern Europe, it can produce 
between 20 and 30 tons diy matter 
per hectare. This is comparable to 
that of the grasses such as 
Miscanthus and about twice that of 
the tree species. 

The third Framework programme introduced a number of innovations as funding was increased. As a result lhe AIR 
programme, which was adopted in April 1990, had a total research budget of around 780 MECU with an FC 
contribution of 360 MECU. The first proposals (AIRI ) were accepted in 1991 and the lasl (AIR3) in September 
1993. In general projects were supported for three to four years and are coming to an end. About 30% of the funds 
were used to support 133 projects classified as 'non-food', grouped into clusters by topic, as shown in the 
accompanying tabic. These involved over 1100 organisations, including universities, research institutes, SMEs, 
large companies and multinationals from all the Member States and beyond. The investment by the Commission 
in this activity was 145 MECU. or around 40r/f of the total AIR budget. 

Areas of activity and budgets for the AIR Programme 

AREA 

Biomass for Energy: 

Green Chemicals and Polymers 

Forestry and Forest Products 

Inputs for Non-Food Crops 

Non-Food Demonstration 

No of projects 

24 

39 

52 

11 

7 

No of participants 

220 

267 

469 

74 

108 

% of non-food budget 

15 

25 

25 

5 

30 



Energy 
The suitability of purpose grown biomass as a fuel for 
heat and electricity generation is being studied using 

various conversion techniques, including fluidized bed 
combustors, pyrolysis or thermal gasification. 
Methods of improving biological gasification 

(anaerobic digestion) through selection of bacteria are 
also being researched. 

Biological conversion 
Work is focused on investigations of the production 

and applications of enzymes from microbial sources 
(bacteria and fungi). Various projects cover yield 

improvement, cloning, structural studies, production 
on agricultural residues and use in paper pulp 

production and organic waste treatment (effluent 
decolorisation). Most of the enzymes investigated are 

those capable of breaking or modifying the major 
composts of plant cell walls - cellulose, hemicellulose, 

pectin and lignin. 

Chemicals and Polymers 
Studies of higher value products include natural 
colours, flavours and fragrances. Some of the work 
involves growing new crops, including a number 
of novel vegetable oil-producing species. Other 
projects are looking at the recovery of useful 
products from agri-food by-products and residues. 
Work on biopolymers include both studies on 
modified starches and the production of new 
polymers by fermentation. 

Crop inputs 
A major aim is to reduce chemical inputs to non­
food crops. Activities include the development of 
biopesticides based on living organisms, the use of 
beneficial insects and the use of natural chemicals 
for insect control. Other groups are using genetic 
engineering to improve disease resistance. The use 
of by-products and residues as organic fertilises is 
also being investigated. 

Fibre and wood 
Studies of fibres and woody materials include crops 
such as hemp, flax and kenafas well as various tree 
species. Application work is focused on the use of 
novel materials for paper pulp and buildings, as well 
as the use of both short and long fibres in 
manufacturing. Particular attention is being directed 
to the use in composites. These may be used for 
packing, car parts and similar uses, replacing fibre 
glass, for instance. 



BIOENERGY, whether recovered in the form of heat, electricity or liquid fuel 
remains the major non-food application for agricultural crops and purpose 
grown trees, as well as a means of disposing of agricultural and forest residues. 
At present the economics of the energy sector, reflecting low fossil fuel prices, 
require that biofuels receive some type of financial support. Where such 

incentives have been applied, bioenergy (mainly using wastes and residues) is already 
contributing significantly to the energy needs of a number of Member States. This includes 
wood fired district heating in Sweden, domestic heating in Austria and transport fuels in 
France as well as electricity in the UK and Italy. The purpose of EU-funded activities is to 
encourage innovations which will enable the range of crops and fuels to be extended, 
whilst decreasing the need for long term support. 

The agro-industrial programmes focus on 
crop aspects of biomass production and use 
as well as related aspects of liquid fuel 
production and combustion. Many of the 
costs of producing energy crops reflect land 
preparation, inputs such as water, fertilisers 
and pest control. Hence, they are directly 
related to land area and the unit cost of dry 
matter (biomass) decreases as annual yield 
increases. For this reason investigations of 
energy crops is focused on high yielding 
species. These include novel crops such as 
Cynara cardunculus, fast growing trees 
such as willow and poplar grown as 
coppice, as well as the highly productive C4 
grasses, sweet sorghum and Miscantlms. In 
general, with all these plants, there is a need 
to establish the best conditions for growth 
and investigate long term productivity 
under varying climates. Hence. 
collaborative trials and information 
networks (concerted actions) have been set 
up, involving most of the Member States 
specifically with those plants most suited to 
their climate and geography. Investigations 
cover growing and harvesting of both green 
forage and dry biomass, as well as studies aimed at establishing water use efficiency. Seed banks or other planting 
material have been established from commercial cultivais and wild populations linked to breeding and other yield 
improvement programmes. 
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Energy Crops 
Whilst the technology for 
growing trees and grasses as 
energy crops is reasonably well 
advanced the main limitations lie 
in the cost of harvesting, delivery, 
drying and storage, which can 
amount to up 
to 70 % of the total costs of 
delivered fuel. Hence, harvesting 
and storage represents the major 
bottle necks to be overcome in 
many areas of non-food activity. 
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