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Foreword

Being at the forefront of resource efficiency, the potential is 
huge: new markets in the East demand agricultural and food 
products, and if we can maintain our current market shares, ex-
port from Denmark alone may potentially reach about 20 bil-
lion euros.

By a continued development of sustainable intensive food pro-
duction we can create jobs and economic growth, enrich nature 
and provide answers to some of the major global challenges 
that we all face. The transition requires new ways of thinking, 
political will and strategic investments.

Danish Agriculture & Food Council

The global challenges facing the world are interrelated: the eco-
nomic and financial crisis, environmental impacts, the pressure 
on resources and the transition towards a fossil-free and bio-
based economy. 

When facing them, new business opportunities emerge. Under 
the right conditions there is a large potential for sustainable 
growth in the agriculture and food production cluster.

There is an increased political focus on resource use and recyc-
ling of nutrients and materials in biological and technical circles. 
Tomorrow’s winners will be those who can produce more with 
less, keeping in mind the circular approach to production.

The Danish agriculture and food production cluster is underta-
king this transformation. We have demonstrated that increased 
food production is possible whilst at the same time significantly 
reducing the impact on the environment and the climate. The 
key to such success is sustainable intensive production, and 
we are determined to further develop this concept: producing 
more with less and with a lower environmental impact and de-
veloping new agro-industrial and bio-based production streams. 
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The rapid growth of middle-class populations in a number of 
emerging economies will lead to an increase in international 
food demand. This is expected to increase the export potential 
of Danish food and agro-industrial products. Thus, an assess-
ment of the potential for food industry export shows that if we 
can maintain our current market shares, Danish exports of agri-
cultural products alone may potentially reach some 20 billion 
euros in just a few years.

The global challenge of feeding over nine billion people can-
not be solved with inefficient production. However, the solution 
is not a production that disregards nature, the environment 
and animal welfare. The United Nations Food and Agriculture 
Organization (FAO) has pointed out that there is a need for a 
sustainable intensive food production to meet this challenge. 
Sustainable conditions for a sufficient food production can be 
created by reducing environmental impacts, improving efficien-
cy and recirculating by-products and sidestreams. 

balanced Growth 
The world population has reached seven billion people, and it 
is estimated to increase to at least nine billion people in 2050. 
There is no doubt that the human footprint on the planet will 
be large. However, by imitating nature we can find new ways to 
ensure both economic growth and a nature in balance.

Sustainable intensive food production is about utilizing resour-
ces efficiently and lowering environmental impacts. If we reduce 
the environmental impact, improve efficiency and increase re-
cycling, we can generate sufficient production in a sustainable 
manner. When we recognize that waste products are resources 
and use environmental technologies to minimize resource con-
sumption, we can create a basis for sustainable growth in the 
intensive food production.

Figure 1  –  Export potential for agricultural products
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Source: Danish Agriculture & Food Council using data from Statistics Denmark, IMF, OECD 
and the European Commission.
Note: Calculation of export potential is based on historical �gures of import elasticities combined 
with the economic growth expectations of the major trading partners.
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the Growth of Middle-class 
Populations
The global population is presently increasing by 78 million pe-
ople per year, with the largest population increases occurring in 
Africa and Asia. The global population growth in itself leads to a 
soaring demand for food. In addition, a sharp increase is seen in 
the number of people in the middle class.

The rising middle classes have high purchasing power and de-
mand processed foods, especially high-quality foods with a 
good taste, a high level of food safety, a uniform standard and 
traceability.

There is a clear correlation between increases in wealth and 
consumption of protein-rich foods of animal origin such as meat 
and milk. Since the early 1960s, the global meat production has 
increased from approximately 70 million tonnes to almost 300 
million tonnes in 2010, which is a fourfold increase. FAO expects 
that the global meat consumption will increase by a further 73 
per cent towards 2050.

Source: OECD 2010.      

Figure 2  – Middle-class population increases 2009-2030
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Figure 3  –  Development in global meat production 1961-2010
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resource Effi  ciency and 
Environmental impact
In the report “World Livestock 2011”, FAO points out that intensive food production 
is central for obtaining the necessary quantities of food for this growing world popula-
tion, but it is also necessary to make intensive production more sustainable. Hence, 
FAO identifi es three steps to do so:

1. Reduce the environmental impact
2. Reduce the necessary input 
3. Recirculate the agro-industrial by-products

Denmark is among the world leaders in sustainable intensive food production. We 
have reduced overall environmental impacts, enhanced and increased our production 
and gained good experience with recycling of agro-industrial by-products. Examples 
are applying manure to farm land, using the energy potential of manure by degassing 
it in biogas plants and turning slaughterhouse waste into biogas and biodiesel.

Figure 4  – Development of Danish agricultural production and its environmental impact 1990-2011
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Energy and resources
Energy

It is a domestic Danish goal to reduce greenhouse gas emissions 
by 40 per cent in 2020 compared to 1990. Another goal is to 
make Denmark fossil-free in 2050. In regards to the EU, Den-
mark has committed itself to a 30 per cent share of renewable 
energy out of total energy by 2020 and a 20 per cent reduction 
in greenhouse gas emissions.

Many products in modern society are made from oil. However, 
besides being used to produce energy, biomass can also be 
used to replace everyday products based on oil such as plas-
tic, diapers, fl at screens, chemicals and liquid fuels. Oil products 
might be replaced by plant products - the emerging bio-econo-
my holds a huge growth potential.

Water

Global warming will lead to a change in the suitability for gro-
wing grain without irrigation. Many countries will experience 
increasing problems with water shortage and consequently 
also with food production. This will lead to an increased need to 
produce food in other areas, including in Denmark.

Problems with water supply are expected to become impor-
tant for the international economic development in a few years. 
Danish slaughterhouses and dairies have attained relatively low 
levels of water consumption, which will be advantageous in this 
connection.

Phosphorus 

All living organisms contain phosphorus. It is therefore a key 
raw material in food production, but it is a scarce resource. The 
world’s phosphorus reserves are concentrated in a few coun-
tries, particularly China and Morocco. 

The limited availability combined with the high demand can 
cause large fl uctuations in world prices. Therefore, there is an 
increased political focus worldwide on the recovery of phospho-
rus. 

Figure 6  –  Commodity price of phosphorus 1960-2010 (current prices).
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Figure 5 - changes in suitability for growing rainfed grain 2080.

Source: iiASA 2008.
note: percentage change as compared to the period 1961-90.
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resources 
in the Global Market
In recent years, there has been significant price volatility in the 
commodity markets. The main reason is that the consumption 
of food has risen faster than global crop production. Stocks 
have been reduced, and the balancing of supply and demand 
by stock changes has been impaired. 

Other important reasons for the price fluctuations are strong 
economic growth in the emerging countries, the economic crisis, 
growing world trade, further liberalization of the world markets, 
speculation in food prices and oil price increases driving up the 
price of agricultural inputs such as fertilizer.

If goods can move more freely across borders, world trade can 
help to offset the global differences in supply and demand. It 
can thereby reduce instability in the markets and ensure that 
goods are produced in areas where the impact on the world’s 
natural resources is as low as possible.

Other Raw Materials

Many other important raw materials are either limited, or re-
serves are concentrated in a few countries. One example is the 
so-called rare earth substances, which are used in wind genera-
tors, electric cars, mobile phones and medical equipment. Many 
of these substances are essential for building a future fossil-free 
economy. Increased consumption will lead to price increases, 
and the need for recovery and recycling will thereby be rein-
forced. A redirection of the production towards value cycles 
rather than waste chains can create new business opportuni-
ties.

Figure 7  –  The price development of wheat and soybean meal
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The two circles

2. Use the incoming solar energy: the focus here is on a transition 
from the fossil economy to solar energy in diff erent forms (solar 
plants, biomass, wind, etc.).

3. Appreciate diversity: nature is complex and makes use of va-
riety and diversity. This can inspire the design of the production.

A competitive Advantage 
Sustainable development is not a fi nal state of harmony, but 
rather an ongoing process of change. This was established al-
ready in the Brundtland Report in 1990.

The industrial era has been characterized by a linear model of 
production and resource consumption: ”take-make-dispose”. 
Consequently, the environmental protection has focused on 
minimizing the environmental impact of the various parts of 
the production chain. New ways of thinking, however, focus on 
resource effi  ciency and closed-loop recycling, where the aim is 
to avoid waste production and instead use sidestreams and 
by-products as valuable resources to create an optimal value 
added.

The Cradle-to-Cradle Concept

The cradle-to-cradle concept aims at changing production over 
time by building networks and ensuring cooperation between 
suppliers, manufacturers, customers and governments in order 
to make the necessary innovations profi table and successful in 
the market. It relies on three main principles:
  
1. Waste equals food. With inspiration from nature’s own nutri-
ent cycle, all products are recycled in either a biological circle or 
a technical circle, so that everything is a resource for something 
else. In the biological circle, biological substances are ultimately 
broken down by microorganisms to form new nutrients while 
the technical circle consists of a material fl ow, which circulates 
in a closed system.

                Biological circle                                                                 Technical circle
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Rethink the Future  

“The Ellen MacArthur Foundation” was founded in 2010. Based 
on the idea of a circular economy, it seeks to inspire new ways 
of thinking: “Rethink the future”. The organization has already 
had a major impact, and in January 2012, it published the report 
“Towards the Circular Economy. Economic and Business Ratio-
nale for an Accelerated Transition”. For the first time, this report 
investigates the economic and business opportunities in a tran-
sition to circular business ideas.

Like the cradle-to-cradle concept, the foundation distinguishes 
between a biological circle and a material circle. Focus is on the 
recycling of materials and biological substances in various pro-
duction cycles. The goal is to reduce price volatility in the com-
modity markets, enhance the security of supply and ensure a 
stable and robust growth in balance with the environment and 
the climate.

According to the report, there are a lot of money and jobs to 
be made. With concrete examples, the report points out that a 
circular approach can be economically advantageous, also on a 
large scale.

The organization believes in the dynamic power of private en-
terprises and their abilities to adapt and change. An increasing 
number of companies feel squeezed between the fluctuating 
and unforeseeable commodity prices on the one hand and 
strong international competition on the other. They are looking 
for business models which decouple earnings from commodity 
inputs. The circular economy is a way of solving this dilemma.

Towards the Circular Economy: 
A circular economy is an industrial system that is restora-
tive or regenerative by intention and design. It replaces the 
”end-of-life” concept with restoration, shifts towards the use 
of renewable energy, eliminates the use of toxic chemicals, 
which impair reuse, and aims for the elimination of waste 
through the superior design of materials, products, systems, 
and, within this, business models. Likewise, the reverse chain 
for biological nutrients returns those back to the biosphere 
via composting and anaerobic digestion. 
Source: “Rethink the future”:
http://www.thecirculareconomy.org - Exec_summary

The U.K. could save USD 1.1 billion a year on landfill costs by 
keeping organic food waste out of landfills - this would also 
reduce greenhouse gas emissions by 7.4 million tonnes p.a. 
and could deliver up to 2 GWh worth of electricity and pro-
vide much-needed soil restoration and specialty chemicals. 
Kilde: “Rethink the future”:
http://www.thecirculareconomy.org - Exec_summary

“a transition to 
         the circular economy”
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New Opportunities 
We must continue the development of the sustainable intensive food production where we produce more with less input and with a 

lower environmental impact. This is an area where Danish food production has a competitive advantage, and there is a great potential. 

Strong political will and strategic investments are needed to bring about this vision of circular production, but if we continue to develop 

sustainable intensive food production, we can create jobs and growth, enrich nature and provide answers to some of the major global 

challenges we face.



The Danish Agriculture & Food Council is a 
trade association representing agriculture 
as well as the food and agro industries. 
With annual exports exceeding 20 billion 
euro and with 183,000 employees, we re-
present one of Denmark’s most important 
business sectors. Through innovation and 
promotion of the industry’s contribution 
to society, we work to ensure a strong posi-
tion for our members in Denmark as well 
as in the international markets.
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