
 

Fight for resources: 

Crops will be used for food and as 

compensation for gas, oil and coal 

We have to get used to the fact that grain and other agricultural products are not only 

used for food in the future; they will also be used for energy production and to 

production of all the products which today is based on fossil resources. It requires 

more research and that new technology will be used in global collaboration between 

rich and poor countries 

By Aage Krogsdam 

The population of the world will probably reach 9 billion people by the year 2050.  It means that 

there must be food for everyone but also very much energy and raw material based on crops and 

waste.  And – with today’s knowledge and technology – will it ever be possible to provide enough 

food, raw materials and energy for such large a population? 

Biomass 

One consequence of this is that a new concept has come into focus in the debate of food and energy 

production: biomass.  Biomass will be a vast resource in the future global society – a resource in 

fighting cold, hunger and pollution. Can we combin food-growing for humans and animals and for 

production of energy and raw materials we will have solved much of the energy and pollution 

problem and the supply of food and raw material to the global population.                                                      

In many countries, however, it is hard for people to accept that farmers grow for instance corn, 

wheat, barley, sugar and potatoes to generate energy. But grain, energy-willow and other crops in 

conjunction with waste materials from the meat industry and animal production (slurry) can be used 

to produce biomass. Biomass can enter into an ecological cycle, which is CO2-neutral and at the 

same time provides energy, which replaces fossil fuel.                                                                                        

Denmark is one of the countries in the world where food is produced with the lowest climatic 

impact per unit. That is not the case in other EU countries. But EU farmers are facing the challenge 

that they must constantly produce more food with fewer resources and less environmental and 

climatic impact. 

- The world can not feed so many people with an agricultural production which is not intensive.  It 

would take up too much scenery. We have over 25 years proved that in Denmark we can increase 

production without increasing the burden on our environment, says the Chairman of the Agriculture 

& Food, Niels Jørgen Pedersen. He continues:                                                                                                        



- Intensive and sustainable are not opposite poles. More food will be produced using fewer 

resources and less impact on the environment. Waste and nutrients from the production to be 

recycled into new production.   Therefore it is important that future EU agricultural policy ensures 

that European agricultural production remains competitive as we should invest in a greener 

agriculture.  The EU's agricultural policy should also contribute to the most innovative farmers still 

have the opportunity to invest in new technologies, notably in the crops, livestock housing systems, 

biogas, etc., says  Niels Jørgen Pedersen. 

Three Danish companies leading in bio-research 

When it comes to bio-research Denmark is far advanced. With more money – including government 

funding – Denmark can in the coming years become a leading world player in the necessary 

continued transition process.                                                                                                                                      

Three large Danish companies, Novozymes, Dong Energy and Haldor Topsoe are collaborating 

with the Danish organization Agriculture and Food Council to accelerate research and develop new 

technologies in bio refining. The aim is to become independent of fossil fuels. 

“Rather than looking at whether to grow energy instead of food, it is essential that each crop is used 

optimally so that we get food as well as materials and energy. Moreover, at the countryside amenity 

level we must ensure that we get the best possible use of the soil and nutrients, which really are the 

scarce resources in a future bio-based society”, says Agriculture and Food chief consultant, Bruno 

Sander Nielsen,  Agriculture & Foods organization for Danish farmers and their joint ventures as 

dairies, slaughterhouses and farm supply stores and many more. 

He continues: “It could be the growing of perennial crops in sensitive areas while maintaining the 

more intensive cultivation of traditional crops on robust soil. For example, perennial crops can be 

used for energy, materials and food. This does not make it a question of growing crops for either 

food or energy, but a question of using each crop and the entire food production system for food 

and feed, as well as materials and energy, and with a focus on the recycling and reuse of nutrients”, 

says the chief consultant. 

Perennial crops is an advantage at sensitive areas                                                                                                                         

The production of biomass and thus the resources that are available for multiple use of crops for 

food, feed, materials and energy, depends on the cultivation efficiency of the system in relation to 

utilize the area, solar radiation, water and nutrients. Solar radiation per. square is very large. The 

cereal crops, which represent the majority of the cultivable land in Denmark, is, however, with 

current rotations are not able to exploit solar radiation to the maximum. The reason is that in the 

months from July to September, where growing conditions are optimal (assuming precipitation falls 

conveniently), the crops are in decreasing growth and maturation and harvested and the soil is made 

ready for the next crop. Perennial crops are better able to utilize solar radiation as the growth starts 

as soon as the temperature allows, and if there is sufficient access to water and nutrients.                    

Thus, biomass production increased by switching from annual crops to perennial crops such as 

willow, miscanthus and grasses including clover and others.                                                                             

These perennials will also from an environmental standpoint, be attractive to the sensitive areas 



since the reduced tillage can both reduce leaching of nutrients, and contribute to the accumulation 

of carbon in the soil.                                                                                                                             

Cultivation of perennial energy crops could thus reduce nitrate leaching by approx. 70 per cent. 

compared to traditional  rotation of crops. A strategy for conversion of corn grown on 

environmentally sensitive land into high yielding energy crops, thereby helping to solve 

agriculture's environmental challenges. In turn, expected better opportunities to optimize 

fertilization, etc. conventional agricultural crops on the more rugged areas.                                                

Extended growing season and more crops each year                                                                                                                         

On the rugged land will also be possible to extend the growing season. This can be done by 

switching to crops with longer growing season. It may be tubes, which have a very large biomass 

growth, there may be up to three times greater than that of a cereal crop. When beets are growing 

throughout the autumn period are also highly effective to absorb all available nutrients in the soil, 

and thus to minimize the risk of leaching. Finally, the beet fields possibility of high biodiversity and 

provide good conditions for the fauna.                                                                                                                

It would also be possible to extend the growing season, thus increasing biomass growth, by growing 

and harvesting two crops per. growing season. It may be, for example by combining with the winter 

wheat / tritikale, corn or hemp. To make room for two crops in the rotation may be necessary to 

harvest the crop as silage or otherwise shorten the very long ripening period. This could be achieved 

by early harvest of cereals, conditioning and storing in the gas-tight silos. It allows you to reap a 

larger and potentially more marketable straw yield and to sow crops or new main crop from early 

July.                                                                                                                                                        

Possibilities to increase the production of biomass crops is so large. 

More biogas 

About 6 percent of manure in Denmark is currently utilized in biogas plants. But the goal reach over 

50 percent. It will be done by researching new housing system, which helps to increase the solids 

content of pig slurry from the current 3-5 percent to about 10 percent.                                                                        

Also the use of so-called blue biomass, there are opportunities, but research in this area is new. In 

Holland they have started a research project, where seaweed is collected in order that they may be 

included in biomass production.                                                                                                          

Phosphorus is vital 

- When the debate goes on resources, it's not just about the fossil - coal, oil and gas. The main 

resource for future community is phosphorus, which is a necessary element for life, says Bruno 

Sander Nielsen. This resource will be less and less of, and phosphorus deposits in the world today is 

concentrated in a few countries, notably China and Morocco. Therefore, it is a necessity that 

phosphorus and other limited nutrients is recycled and reused.  It may be through a biological waste 

treatment, where we put the organic waste in biogas plants instead of  burning  it off.  The recycling 

of phosphorus is therefore in focus in a number of countries.  In Holland, for example, has 20 



different organizations formed a partnership to recycle phosphorus and create a sustainable market 

for phosphorus, adds Bruno Sander Nielsen.                                                                                                                 

Sun and wind 

“Sun, wind and wave power could deliver a substantial part of the energy consumption, but it 

cannot cover it completely. Biomass will be an important tool to ensure stability in the energy 

systems, in the sense that electricity is not only produced when it is windy or sunny. Biomass will 

therefore have to be used in the future to produce energy also in sectors where it is difficult to use 

electricity, such as aviation, shipping and heavy land transport.                                                                              

Here, bioethanol and biogas are good alternatives. However, biomass is the only alternative when it 

comes to replacing all the materials which are currently produced from oil. 

- With the increasing consumption of food, feed, energy and materials  there will be a fight for 

resources. 

- Therefore it is crucial that production systems are optimized and the crops developed so that they 

become even more efficient to utilize nutrients, water and sunlight, and thus ensures an optimal 

biomass production, emphasizes the chief officer, adding: 

- Biorefineries can be important processors that can ensure the multilateral use of crops for different 

purposes. 

- When we need to develop crops, we use traditional breeding with modern biotechnology and 

genetic engineering breeding methods such as genomic selection and genetic engineering, ends 

Bruno Sander Nielsen. 

 

Ecology is not the solution 

- Many experts believe that in future we will focus on energy crops and ecology. 

- It does not solve all problems. 

- First-generation bio-crops have in northern climes shown not to reduce CO2 emissions, but to 

increase CO2 emissions due to transport of fertilizers and more involved in the production of 

biomass, says futurist, cand. mag. Martin Kruse, Institute for Futures Studies in Copenhagen. 

- In addition, bio-crops probably has had some impact on food prices, continues Martin Kruse. 

- In order to solve the energy challenges we must also focus on knowledge sharing, consolidation, 

infrastructure expansion, etc. 

- It's all about spreading the competencies from the rich world to the poorer, so the people here have 

better possibilities to solve the energy and food challenges, says Martin Kruse, Institute for Futures 

Studies, Copenhagen. 

 

Green transition 

- Within the research on industrial biotechnology the company  Novozymes in Bagsvaerd is one of 

the leading companies. 

- The knowledge and the results we have achieved in Novozymes can be transferred to agriculture, 

says Lars Hansen, Vice President Europe, Novozymes. 

“Biotechnology can be instrumental in utilizing more agricultural products for both food and for 

green alternatives to products, which are currently based on oil”, states Lars Hansen. 



- Europe is actually in the rare situation that there exists a huge untapped resource: straw. 

- The straw is placed today in many countries idle in the fields. 

- Denmark, for example, use 1 ½ million tons of straw for bioenergy, but the potential is further one 

million tonnes. 

- The British think tank Blomberg New Energy Finance has calculated that the use of straw in the 

EU countries by 2020 would create nearly one million jobs and 31 billion pounds in extra revenue 

in agriculture. 

- Detours we have the common agricultural policy (the CAP) to utilize residues in agriculture, it 

may mean an additional profit to the farmers in the EU up to 200 Euros per. hectare. 

- When this resource is not utilized, it is because there is no demand on the residues from industry, 

and therefore the majority of farmers does not collect  the straw. 

- And without raw materials from agriculture, industry will not invest in the production of biobased 

products. 

- Anyway today we do have the knowledge, technology and resources to produce biomass in a 

sustainable manner. 

- The only thing we lack is the political will, says Vice President of Novozymes, Lars Hansen. 

 

Energy and food  

The International UN Conference Rio + 20 in Rio in Brazil theese days have a high priority on 

bioenergy. 

-The World Food Organization FAO in Rome  are at the conference making a great effort to get the 

bio-energy production worldwide. 

FAO believes that bioenergy production is an opportunity for farmers and the rural populations in 

many developing countries for them to build a new green economy that can help to patch up 

decades of bad practices and lack of investment in the development of agricultural and food 

production in many developing countries. 

It reaffirms Alexander Mueller, FAO Assistant Director-General for Natural Resources 

Management and Environment. 

- But the development of bioenergy must be managed responsibly and carefully and in accordance 

with social local conditions and in a sustainable way to alleviate poverty and, while not 

compromising food safety, said Alexander Muller, and refers to a project German Agriculture 

Ministry has drawn on bioenergy and food security. 

The project named BEFSCI has led to the development of a computer-based tool to assess how food 

security is affected by bioenergy projects, and how to avoid negative environmental impacts 

through the use of  bioenergy. 

The computer program can also show how the use of  bioenergy could lead to rural development 

locally and even lead to increased food security. 

The project of the German agriculture ministry gives policy makers and researchers a number of 

tools in hand to use and develop the best methods in the development of  bioenergy. 

 

 



Hunger and sustainable production 

Besides  bioenergy FAO will in the coming years also focus on the hunger problems and in a 

sustainable agriculture - food production, says FAO Director-General José Graziano da Silva, who 

joined  FAO the first January this year. 

“I do not believe there is any contradiction between hunger eradication and sustainable agricultural 

production. We must increase crops while using less resources. That will also reduce the CO2 

emission and environmental pollution. This can only happen by using new technologies, meaning 

that research in agricultural production must be increased significantly. Local solutions will have a 

higher priority as about 80% of the increase of agricultural production, which is necessary if we are 

to eradicate hunger, must come from increased yields in the developing countries,” says FAO 

Dicrector General José da Silva. 

Biofuels and feedstuffs 

Also COPA / COGECA, Bruxelles, the organisation for European farmers and their cooperatives, 

focuses on bioenergy production. 

At the UN conference in Rio, the organization's Secretary General Pekka Pesonen focus on 

bioenergy production in Europe. 

He says among other things, that the production of biofuels such as biodiesel and ethanol not only 

helps reduce emissions of CO 2 but also helps to reduce Europe's dependence on animal food, 

because the protein-rich byproducts from the production of biofuels  is used in animal feed. 

- It can also lead to a reduction in the price of animal feed and animal feed can just be sustainably 

produced in the EU without having to compensate for indirect use of farmland for non EU 

countries. 

- One reason is that not all arable land in Europe are exploited. 

- Increased production of agricultural and forest-based biofuels in the EU reduces the pressure on 

land in non-EU countries, and helps to reduce deforestation in the vital tropical regions in the 

world”, says Pekka Pesonen. 

The Secretary-General  warns, however, that the transition to green bio-energy should not be at the 

expense of Europe's farmers' competitiveness. 

 

Global consensus 

Researchers as well as industrial and agricultural leaders worldvide agree that it is not a question of 

either-or but a both-and, when it comes to providing energy and other bio-based products while 

producing enough food to feed the rapidly growing population on the globe. 

It is possible to use the agricultural products for both food and for energy. 

Therefore, the struggle for resources must lead to global collaboration between rich and poor 

countries in utilizing all available knowhow that researchers have in the form of new technologies 

for the benefit for the growing population. 
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firm. President, Novzymes Europe.  
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Director General, UN Food and Agriculture Organization - FAO,  Rome. 
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Secretary General, COPA-COGECA – European Farmers and European Agri-Cooperatives, 
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Captions Danish publication 1. part 
 

Photo page 11:  

Journalist Aage Krogsdam has since 1999 run his own business, Krogsdam-Info. He was educated 

at Frederiksborg County Avis and was partly agricultural worker at Kalundborg  Folkeblad. He has 

been head of information work at UNFICYP in Cyprus, Danish Bacon and Meat Council, the 

Carlsberg / Tuborg and the Danish Hunters' Association. His main activities are agriculture, food, 

hunting, nature and travel. 

 

Harvest  Photo page 11: 

Cereals, together with willow and other plant products is used in conjunction with the waste 

substances from the meat industry, and the animal production (manure) to produce biomass.                     

A biomass which can be included in an ecological cycle that is CO2 neutral, and which also gives 

us energy to replace fossil fuels. 

 

Photo of  Maabjerg BioEnergy page 12: 

The biogas plant Maabjerg  Bio Energy, which are among the largest in the world, was  inaugurated 

on Monday 18th June. Maabjerg is also a center for a consortium for green energy, Måbjerg Energy 

Concept, which will investigate the possibilities of using biomass and waste  to production of 

biogas, hydrogen, bio-ethanol, electricity and heat. Photo: Thomas Maxe. 

 

Photo page 11:  

Niels Jørgen Petersen , President Danish Agriculture and Food Council 

Photo page 11:  

Bruno Sander Nielsen, Chief Consultant, Danish Agriculture and Food Council 

 

Photo of harvesting beets page 13:                                                                                                                             

In Denmark there are rapidly increasing interest in growing fodder beets, which otherwise is almost 

supplanted by corn in recent years. Paradoxically, due to the greater interest of a new method for 

silage of beet and corn for cattle feed. Seed company DLF-Trifolium has earliere this year launched 

new high yielding varieties of beet, which is suitable both as feed and for use in the production of 

bioenegi. Photo: DLF-Trifolium A / S. 

Captions Danish publication 2. part 
 

Photo page 11: 

Rapeseed is a significant oil crop in Denmark and in other northern European countries and in 

Canada. Rapeseed oil is used for human consumption in addition to the commodity lubricants and 

biodiesel. The protein-containing rapeseed meal is a good feed material. 

 

Photo page 11:  

Bruno Sander Nielsen, Chief Consultant, Danish Agriculture and Food Council 

 

Martin Kruse. Senior researcher, Copenhagen Institute for Futures Studies 

 

 

 



Photos page 12: 

 The straw is today in many countries idle in the fields.  In Denmark for example, 1 ½ million tons 

of straw for bioenergy  is exploited , but the potential is further one million tonnes, says Lars 

Hansen, Vice President Europe, Novozymes. 

 

Lars Hansen. 
Vice President, Novozyme 

Alexander Mueller 

Deputy Director General for Natural Resources Management and Environment, FAO 

 

Photos page 13: 

José da Silva. Director General,  FAO. 

 

Pekka Pesonen. Secretary General, COPA-COGECA   

 

Nature and agriculture. Værebro Å at Veksø in North Zealand. 

 

 


