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Denmark is one of the world’s most energy efficient countries — Focused strategy has created economic
growth without a corresponding growth in energy consumption - Whole-hearted political endeavour,
combined with a unique culture of innovation make up the backbone of the Danish energy adventure.

A nation coping with
climate change

WHILE THE DANISH ECONOMY has grown by 75% over the last
25 years, energy consumption has remained constant. Since the
oil crisis in the Seventies, only a very few countries have managed
to erect so many wind turbines, create such an effective local hea-
ting plant network, increase industrial energy productivity and
save so much household energy as Denmark. See figure 1.

Only a very few Danes are aware that they live in a country that
has set world records in energy efficiency. Denmark has been
able to decouple energy consumption from economic growth.
Private car use and road and sea transport have never been grea-
ter, and the Danes increased desire for mobility weighs heavily in
the national CO2 accounts. Yet the truth about the Danish energy
adventure is that today only a very few nations can measure up
to Denmark when it comes to saving energy.

Even the Republican presidential candidate, Senator John
McCain, feels obliged to visit Vestas’ factory in Colorado and sign
a turbine wing, while China imports Danish pumps and looks
on enviously at Denmark’s efficient local heating plants. Denmark’s
cleantech exports are reaching new heights, leaving other Danish
exports behind.

The reorganisation of Danish energy policy builds on a num-
ber of crucial strategic decisions, taken against a background of
increasing global energy prices and geostrategic uncertainty about
future energy supplies. Taken as a result of pressure from visio-
nary civil servants and grassroots organisations from the middle
of the Seventies onwards, they make up the foundations of a suc-
cess story now resonating in more and more countries around
the world.

« NEW ENERGY BLEND. Denmark has gradually replaced coal
and oil with natural gas and much more wind power. This
has reduced CO2 emissions. Not using nuclear power has
increased the need for alternative sources of energy.

INCREASED FOCUS ON ENERGY. Duties and subsidies have sti-
mulated energy savings and the application of more energy
friendly technology in the industrial and private sectors.

High productivity
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Figur 1: Since 1980, the Danish economy has increased by approx
75 per cent, while the domestic consumption of energy largely has
been constant. Maersk international shipping and international air
transport are not included in the account, since they are not
included in the Kyoto Protocol.

Source: The Danish Ministry of Climate and Energy.



Denmark as European champion
Energy intensity in selected countries
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Figur 2: The energy efficiency in Denmark is the best in Europe. No
other European country has as low an energy consumption
compared to GNP.

Source: The Danish Ministry of Climate and Energy.

* INFRASTRUCTURE. The deliberate development of an efficient
collective heating plant and district heating distribution
network combined with a ban on electric heating has re-
duced wastage.

« COMMERCIAL STRUCTURE. The change to a more service based
economy has reduced domestic energy consumption.

+ DEVELOPMENTAL INCENTIVES. Active public support for inno-
vative companies developing cleaner technologies.

Flexible change

The story of the nation that has made ‘Modern Energy’ its brand
and its new source of income started with a jolt in October 1973.
Rapidly increasing oil prices and the Yom Kippur War had created
severe concerns about Danish energy supplies, where go% of the
country’s energy needs had to be met by oil.

Anker Jorgensen’s Social Democratic government panicked,
introduced car free Sundays in November and asked shops to
switch off lights outside of opening hours to save on ever more
expensive energy. This was just the beginning. Despite a fall in oil
prices over the next few years, Denmark and a generation of po-
liticians never got over the shock of the first international energy
crisis.

Jens Kampmann, who back in 1971 was Denmark’s first envi-
ronment minister and the minister responsible for taxes and ex-
cise in the Social Democratic government of 1977-78, is con-
vinced that it was the wake up call provided by the energy crisis
that paved the way for a new approach.

“Denmark began thinking in energy and environmental lines
at the beginning of the Seventies — long before the majority of
other countries. It was realised early on that economic means
where necessary to ensure a decoupling of energy consumption.
This has resulted in major win-win scenario for Denmark,” says
Kampmann. Today, Denmark is number one in Europe. See figu-
re 2.

Mette Wier, Executive Director of the Danish Institute of
Governmental Research and with years of environmental econo-
mics research experience, believes that underpinning the decoup-
ling of energy consumption and growth is the fact that Denmark
is a remarkably flexible society, highly skilled in adjusting to glo-
bal change. “The two major energy crises did not just change
energy consumption. They also spread through an entire so-
ciety's production and consumption, making the country much
more focused on energy use. Danish energy policy has always
been heavily influenced by the global situation, and not least by
developments in the Middle East. Changes have forced the Danish
model over into a far more energy aware direction,” she explains.

Local energy heroes

Without concerted popular pressure in the land of the coopera-
tive and 1,000 town halls to find solutions to the global challen-
ges created by the energy crises of the Seventies, it is unlikely that
renewal would have taken off. The Tvind School erected Denmark’s
first wind turbine in Ulfborg on Denmark’s west coast. Popular
movements featured prominently in the energy debate, gaining
moral and intellectual support from the Club of Rome, which
had begun to talk about “limits to growth.” The country’s most
visionary business leaders were beginning to realise the value of
renewal long before this became one the world’s biggest growth
sectors in the 21st century.

“The heroes of the Danish energy story are the entrepreneurs
of the wind turbine sector, those responsible for the partnerships
between the public and private sector, the insulation advocates
within the building industry and — not least — the architects of
the finance ministry’s subsidy and duty package. It has created a
number of unique clusters in the Danish energy world,” means
Lars Goldschmidt, Executive Director of the Danish Association
of Consulting Engineers, and who for a number of years has
closely followed developments in the energy sector from positi-
ons at the Danish Energy Agency and Maersk Oil and Gas.

“The market cannot cope
alone, and it’s important
that there are a range of
incentives and regulations
from the state.”

Jens Kampmann, former Minister of
Energy

Generations of politicians — from Erling Jensen and Jens
Kampmann through Jens Bilgrav-Nielsen and Svend Auken to
Denmark’s first climate minister, Connie Hedegaard — have
helped implement the many regulations, duties, subsidies, in-
centives and energy efficiency campaigns that have gradually
changed Denmark from an energy glutton into an energy econo-



miser.

“As a result of intense political demands, we have developed
a collective heating distribution network and the world’s most
efficient heating plants. A major part of Denmark’s success today
is a consequence of political decisions taken many years ago,”
states Jens Kampmann. “The market cannot cope alone, and it’s
important that there are a range of incentives and regulations
from the state that can help innovation along the way.”

1976 turned out to be a key year. A new electricity distribution
act was passed, the Danish Energy Agency was established, and
the country’s first unified energy plan was set out. Reduced oil de-
pendency and energy consumption were now very much top of the
agenda, and Danish homeowners busily began insulating cavities
and doors and putting up Hessian on the walls. The government
again considered nuclear power, but grassroots organisations
fought the plans via petitions and anti-nuclear demonstrations and
by persuading researchers to develop an alternative energy plan.
In 1997 parliament approved an increase in duties on electricity,
and oil. More duty increases followed, designed to motivate Danes
to save energy — and secure extra funds for the hard-pressed sta-
te economy.

The price shock during the second energy crisis in 1978-79
provoked yet another major shift. In 1979, parliament passed acts
relating to heating and natural gas distribution, and Denmark
set up its first energy ministry.

“From 1979 to 1985 major progress was made towards de-
coupling Denmark’s energy consumption,” says Peter Bach,
Senior Consultant at the Danish Energy Agency. “During this ti-
me Denmark reduced its energy consumption by 25-30%, and
this is definitely a world record of which we can be very proud.
Insulation and home improvements were responsible for the fir-
st advance. Later expansion of natural gas and district heating
and not least conversion to local heating plants had a major im-
pact.

The Danish heating model

Today, the Danish energy adventure is especially associated with
wind turbines. And they are also central to the acceleration that
took place during the Nineties. Yet, as many of the experts con-
tacted by Monday Morning point out, seen as a whole it is collec-
tive heating distribution that more than anything has reduced
Danish energy consumption.

“District heating has been much more important for decoup-
ling than wind power.” Local heating plant expansion increased
rapidly after 1980, and today two thirds of industrial energy com-
es from highly-efficient collective heating systems. On this front,
Denmark is way ahead of most other countries. For example,
Germany has not been particularly good at building up district heat-
ing,” says Professor Mikael Skou Andersen of the University of
Aarhus and recently appointed to an international expert com-
mittee set up to advise the Chinese government about developing
more sustainable energy provision.

Climate minister Connie Hedegaard relates that even today,
fascinated foreign ministerial delegations visit Copenhagen heat-
ing plants to see how refuse is transformed into heat.

The efficiency of the industry
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Figur 3: The service industry and the public benefits are the most
important contributors to the Danish achievement of lowering
energy consumption while continuing economic growth.

Note: “Industry” covers industry, energy, water supply and construction. “Other
industries” covers trade, hotel and restauration and financial services. International
refueling of ships and aeroplanes operated by Denmark are included in “Transportation”,
which also covers postal services.

Source: Statistics Denmark, 2008.

“Denmark is doing relatively well, with a good basic structure
in place. We have a lot of district heating and decentralised heat-
ing plants, we are very energy efficient, and we have relatively
little transport wastage in relation to other countries,” she says.
Hedegaard acknowledges that Denmark still burns too much fos-
sil fuel. See figure 3. Yet points to the fact that wind power now
provides 17.5% of total Danish energy needs. The target is 30%
sustainable energy by 2020. “We are a wind nation and world
leaders in installed wind power,” says Connie Hedegaard.

The interplay between innovative companies and still more
demanding energy legislation has helped ensure that Denmark’s
energy consumption has not exploded in step with economic
growth.

Incentives to encourage change have been regular and con-
sistent, including subsidies to encourage the use of sustainable
energy and energy savings in buildings in 1981; energy labelling
legislation in 1982, and the definitive decision to drop nuclear
power in 1985. “Denmark has done a number of things to keep
down energy consumption that other countries can learn from.
I’m referring not least to our collective heating system, and the
fact that the Danes learnt to save energy and better insulate their
houses during the Seventies,” says Greenpeace climate and energy
staff member Tarjei Haaland, who in 1974 was a co-founder of
Denmark’s biggest anti-nuclear movement, and as such contri-
buted to stopping nuclear power.

From heated discussions about the Brundtland report of the late
Eighties to the adoption of the then visionary Energy Plan 2000
in 1990, Danish politicians have constantly pressured the business
community. Having increased annually up to 1993, corporate



energy consumption per produced economic unit has since fal-
len by an average of 2.5% a year. Household energy consumpti-
on is lower today than in 1973.

Energy Plan 2000 set targets to reduce energy consumption
in relation to 1988 levels by 15% and to reduce CO2 emissions by
20% by 2005. It has not been possible to meet these ambitious tar-
gets, in spite of a major increase in subsidies for sustainable
energy and a dramatic increase in energy duties in the Nineties.

“During the Nineties, under Svend Auken, the Danish Ministry
for the Environment and Energy was incredibly influential, and
the environment was invested with great value,” recalls Mette
Wier from the Danish Institute of Governmental Research. “There
where no limits to what could be done. However, nobody remem-
bered to ensure— and there was no great desire to work out —
whether there was a real return on investment. The environmen-
tal movement almost enjoyed too much success, and it has ta-
ken a number of years for it to recover. Today, the issue of the en-
vironment has been resurrected within the wider climate debate,
where it now represents business worth billions.”

| ‘Naval Battle’ unresolved

There are a number of ways of looking at the Danish energy deco-
upling process. Between 1982-1986 and 1995-2001, energy
consumption fell while the economy expanded. Yet these figures are
controversial. Not least the question of whether to include shipping
and air transport in the national CO2 accounts. A. P Mgller-Maersk’s
global fleet emits almost as much CO2 as the entire country. No
other nation in the world has such a relatively large marine element
in its national accounts.

Specialist consultant Peter Rgrmose Jensen at Statistic Denmark bel-
ieves that, “shipping and air transport should not be omitted from
economic development statistics. If the figures for shipping and air
transport are included in the CO2 statement then no decoupling can
be said to have taken place.

Tarjei Haaland of Greenpeace believes that Anders Fogh Rasmussen
and Connie Hedegaard are travelling around “boasting”. Suggesting
that Denmark has been able to decouple energy consumption in rela-
tion to economic growth is a clear distortion. Foreign shipping and air
transport contributes to our GDR yet is not included in our energy
consumption figures. The numbers should be adjusted to show a
more truthful picture.”

Connie Hedegaard maintains however that a major decoupling has
taken place in domestic production and, pointing to the Kyoto
Protocol, adds that no country includes its foreign shipping and air
transport in its CO2 statistics. “Maersk ships transporting freight
from Shanghai to San Francisco should not be included in the Danish
CO2 statement,” she states. Statistic Denmark is yet to include the
transportation of foreign goods carried out by Danish companies
abroad. However, they can confirm that Maersk ships refuelling in
Danish harbours or SAS aircraft refuelling at Copenhagen Airport are
included in the Danish CO2 statement. It is difficult to unravel all the
threads and determine responsibility in a globalised world.
Negotiations are currently taking place within the International
Maritime Organisation to reduce CO2 emissions from shipping.
Connie Hedegaard is among those hoping for a global agreement that
treats everyone equally.

Global sales of Danish success

Climate Minister Connie Hedegaard is clearly proud of how long
Denmark has come on its journey of renewal. “Since 1981 we ha-
ve had 70% growth in GDP while keeping energy consumption
more or less stable within the same period,” she says. Along with
the Danish Prime Minister, Anders Fogh Rasmussen, she now
travels the world with figures from the Danish Energy Agency
showing how successful decoupling has been.

If there were an energy efficiency world championship, Denmark
would be a serious contender for gold. “Denmark has had the
advantage of not having much heavy, energy consuming indu-
stry to begin with, and support has been available to carry out
energy savings in a number of areas,” assesses Lars Goldscmidt.

Even Tarjei Haaland of Greenpeace accepts that Denmark has
been a pioneer in this area. “Denmark is a small country with ve-
ry low energy consumption. For example, Norway’s energy
consumption is four times greater and Sweden uses two and half
times more energy than Denmark,” he says.

Associate Professor Anders Christian Hansen of Roskilde
University, who is writing a book about the Danish energy story,
believes that Denmark can teach the rest of the world a thing or
two. “The rest of the world can learn about our experiences with
decentralised power plants and wind turbines, as well as gain in-
spiration from our way of applying environmental taxes,” he says.
For instance, Denmark is one of the countries where environ-
mental taxes contribute most to GDP. See figure 4. In 2006, the
state collected DKK 78 billion or 4.7% of GDP in environmental
and energy duties. This naturally affects corporate and private
behaviour.

“If you do not include sea transport, Denmark has experi-
enced a major increase in energy productivity in relation to other
countries. Industrial energy consumption has fallen since 1993,
and household gross energy consumption is lower today than in

1973.

New deal

Yet according to the Danish Energy Agency and Statistics Denmark,
gross energy consumption — and CO2 emissions — have begun
increasing again over the last few years. The current Danish
Liberal-Conservative government has been criticised for not do-
ing enough to reduce energy consumption. “This government
put a stop to many good energy and environment initiatives in
the Nineties, and this has led to years of energy policy idling,”
says Tarjei Haaland of Greenpeace. “Gross energy consumption
has been increasing in the last few years, CO2 emissions are be-
ginning to grow again, coal consumption is going up, and wind
power has been put on hold — no new turbines have been erect-
ed in Denmark since 2004,” says Haaland, and points to among
other factors the adjusted figure for CO2 emissions, which in-
creased by almost 3% from 2004 to 2006.

Anders Christian Hansen from Roskilde University agrees:
“The last couple of years have seen a decline in energy producti-
vity, CO2 emission reduction and conversion to sustainable energy.
Not applying duties that would have otherwise made it more cost-
ly to pollute and the abandonment of the climate targets in 2002



Incentives of conduct
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Figur 4: There has been a general increase in Environmental taxes
in the past ten years.

Source: Statistics Denmark, 2008.

have had an impact. Yet a new consensus in parliament regar-
ding the latest energy bill would appear to have stopped the de-
cline. And this broad consensus is encouraging for new agreements
regarding what should happen after 2011,” he adds.

However, it was notjust the government that lowered its am-
bition levels at the beginning of the new century. It could also be
seen in a broader shift in thinking, where it became modern to say,
‘Cool it’, and where voters stopped showing the same enthusiasm
for environmental issues as before.

During the economic boom of the last ten years, where we ha-
ve experienced historically low rates of interest, Danes have bor-
rowed money to build new kitchens, buy new cars and spend
money on things that give status. Yet they have invested remarkab-
ly little in energy savings and house insulation. It would appear
to demand a combination of regulation, motivation and infor-
mation to get people to save energy,” says Peter Bach from the
Danish Energy Agency.

Yet recent dramatic increases in oil prices and a new, more
pragmatic awareness of climate issues — in Denmark and in the
rest of the world — have once more changed the basis for energy
policy. A paradigm shift is taking place. A majority of ordinary
Danes and politicians wish to bring climate and energy policy up
to speed, in order to save more energy and ensure an increase in
the use of sustainable energy.

Connie Hedegaard still regrets that the Liberal-Conservative
government postponed a number of wind farms during its first
years in power. “We lost valuable time, and we would not have post-
poned the farms today. Yet this has changed now,” she says and
points to the decision to erect numerous wind farms on land and
sea since the latest energy act was passed in February.

Instead of looking back at previous disagreements, the clima-
te minister thinks that we should look forward, and agree to ex-
ploit the first mover advantage that Denmark has built up in ma-
ny areas. Ever higher oil prices over the next few years combined
with a global climate consensus should lead to major growth in
the worldwide market for energy saving technology. And Denmark
has great potential in this market, emphasises Connie Hedegaard:

“Now it’s about maintaining our advantage. Danish clean-
tech exports grew four times faster than all other sectors in 2007.
Exports have tripled within the last ten years, and sources within
the industry believe that a turnover of DKK 200 billion is realistic
by 2020. MM

Sources
« Danmarks Statistik, Statistiske Efterretninger 2008:2, Miljggkonomisk regnskab for Danmark
2006.



The climate can be Danish agriculture's greatest competitive advantage - Years spent focusing on mini-
mising resource use and rationalisation have resulted in valuable solutions that both improve produc-
tion and protect the environment — Major export opportunities within knowledge, technology and inte-
grated solutions - A new, green revolution is necessary if potential is to be fully realised.

Danish agriculture’s
golden opportunity

DANISH AGRICULTURE was in crisis in the Seventies. Increasing
energy prices and ever more demanding environmental legisla-
tion were forced farmer’s costs sky high. The associated food in-
dustry was also under pressure, due to the increasing cost of raw
materials among other factors. Stagnation beckoned, with enorm-
ous production costs ensuring that both sectors would be uncom-
petitive in European and global markets.

Yet 30 years later, these predictions have turned out to be wrong.
Legislation has created an ongoing focus on cost savings and
rationalisation, which today is paying dividends internationally.
Not only has Danish agriculture succeeded in building up a good
reputation for quality and remaining globally competitive, the
sector also possesses unique knowledge about a range of solutions
that make it possible to increase global food production, while si-
multaneously reducing the impact on the environment.

Ato a great extent politically dictated pressure to innovate has
created one of the world’s most energy efficient agriculture and
food sectors.

+ Between 1995 and 2005 the Danish agriculture and food indu-
stry managed to reduce CO2 emissions by 16%, while simul-
taneously increasing the value of production. See figure 1.

+ The Danish food industry is among the leading exporters of
eco-friendly meat and milk. Denmark is ranked fourth in the
EU when it comes to limiting methane emissions from milk
production. Where pig farming is concerned, Denmark is
surpassed only by the Netherlands.

Danish agriculture is a major supplier to the sustainable
energy sector. Agriculture supplies the majority of the bio-
mass that makes up 70% of all bioenergy production.

Growing export of machines, environmental technologies
and enzymes that contribute to more eco-friendly agricultu-
re. In just two years, this market has grown from DKK 39 bil-
lion to DKK 45 billion.

According to the experts that Monday Morning has spoken to
this means that Denmark is now well placed to assert itself as a
global front-runner within eco-friendly agriculture.

“The climate can provide a new competitive advantage for
Danish agriculture and food production. Years of focus on re-
source use has resulted in our getting used to using as little as
possible. This means that we are out in front when it comes to get-
ting the most out of nitrogen as possible. This applies to a wide
range of other areas as well, including the use of fertilisers and
pesticides, which have traditionally been associated with high
duties,” says René Logie DamKjer, director at AgroTech, which is
currently in the process of determining Danish agriculture’s con-
tribution to global climate change.

“Today, we are far more
conscious of this being a
valuable benefit in its own
right..”

Soren F. Frederiksen, Danish Crown

The Danish Agriculture Council is also preparing to make the
most of this major opportunity. According Director Claus Spgaard-
Richter, the council is working for a further reduction in the sec-
tor’s CO2 emissions. The challenge lies especially with methane
and nitrous oxide, where Danish agriculture is responsible for
almost 15% of total emissions.

“We are focused on the importance of developing and applying
new technologies and cultivation methods that will contribute
to limiting resource use in food production. We are also looking
at how we can improve feed and fertilizer use to ensure the mini-
mum impact on the environment.”



| Food crisis is a climate crisis too

The global agriculture and food sector finds itself in caught in a situa-
tion that threatens to increase pressure on the environment, and
make things worse for a number of the world's poorest countries and
populations. This increases the need for new approaches and new
solutions that can improve agricultural yields and boost food producti-
on globally, while reducing the impact on the environment.

- More mouths to feed: Global population growth demands more
food. See figure. According to the UN, the global agricultural and
food sector will need to feed 9.1 billion people by 2050, the majo-
rity of whom will be living in developing countries. This alone
means that global food production will have to increase by 50% in
just 40 years. Growing calorie intake per person further increases
this need.

- From herbivore to carnivore: Increased welfare, growing urbanisati-
on and ageing populations have led to an explosion in demand for
meat and other animal products. In just 40 years, meat consumpti-
on in China has increased from 10 to 29 kilos per person.
According to figures from the FAO, this development will lead to a
doubling of global production, from 229 million tons in 2000 to
465 million tons in 2050. The same applies to milk production,
which has grown from 580 to 1043 million tons. This growth will
have enormous consequences for the environment, as the producti-
on of animal products using traditional methods of agriculture is
associated with very high levels of CO2 emissions.

- The fight for farmland: Growing animal production demands ever
more land for grazing and feed production. It takes approx. 5 kilos
of corn to produce 1 kilo of pork, and 8 kilos to produce 1 kilo of
beef. Today, 33% of all arable land is already used in the producti-
on of animal feed. Yet the amount of arable land suitable for feed-
stuff and grazing is decreasing as cities become ever larger. At the
same time, agriculture and the food industry has to compete with
the pharmaceutical and energy sectors for the arable land required
to produce biofuel and new types of medicines.

- Drought and rain: Climate change has altered the conditions for
growth for crops in large parts of the world, and contributed to a
reduction in the global production of wheat among others crops.

Sources: FAO, ICCR Statistics Denmark, Landbrugets statistikbank.

Claus Sopgaard-Richter points out that as result of the Kyoto
protocol, Danish agriculture expects to reduce its greenhouse
gas emissions by 5.1 million tons of CO2 per year up to and in-
cluding 20r10. This equates to 35% of the required Danish com-
mitment.

Recycling as an innovation driver

There is gap between the ambitious target and the actual reduc-
tion measured in the period 1990-2003, with the real decrease
being recorded at just 0.32 million tons CO2.

Yet the chances of an increased effort would appear favour-
able. The Danish agriculture and food sector has a number of so-
lutions at its disposal capable of impacting even the individual
consumer. For example, new calculations show that climate
conscious consumers in England are best served purchasing
Danish produced pork. Even though sea transport is involved,
Danish production is so much more eco-friendly that buying

It is tempting for the agriculture and food sector to meet the demand
for increased production. Yet such a strategy could have fatal con-
sequences if regard for the impact on the environment is not allowed
to play a central role. According to the UN Climate Panel, agriculture
is responsible for 13.5% of all global greenhouse gas emissions. To
this must be added the emissions generated by processing and
manufacturing in the food industry.

Among the biggest offenders according to the FAO is the global cattle
industry, which uses 70% of all arable land and is responsible for
18% of green house gas emissions worldwide. This is more than the
entire global transport sector combined.

The production and use of fertilisers also creates problems. Fertiliser
use alone results in 2.1 billion tons of nitrous oxide emissions annu-
ally, the affect of which on the environment is 269 times greater than
CO2. On top of this come dangerous gasses, such as nitrogen oxide

and ammonia, which are also major contributors to global warming.

When it comes to water, agriculture and food production account for
more than two thirds of overall global consumption. Added to this,
global water resources and aquatic environments are being seriously
affected by the use of pesticides, antibiotics, phosphates, etc.

Taste for food
The past and future consumption of animal provisions
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Danish pays in relation to the overall climate account.

International food producers Danish Crown are leading the
way. The company’s energy, electricity and water consumption
have all been reduced in less than ten years. The most dramatic
fall has been in water consumption, which has been reduced by
almost 50%, from approx. 640 to approx. 230 litres per slaugh-
tered pig. According to Danish Crown technical director S¢ren F.
Frederiksen, the answer lies in a combination of behaviour chan-
ge, the application of new energy technologies and a distinct flair
for recycling.

“We’ve been focusing on the expenditure aspect of our energy
and water consumption for a number of years now. For exam-
ple, we decided along time ago to recycle the excess heat genera-
ted during the production process and use it to heat up the wa-
ter required for cleaning. That this approach also helps the envi-
ronment was originally seen as a bonus. Today, we are far more
conscious of this being a valuable benefit in its own right.



Against all logic
Production value compared to CO,-emissions in the sector of
agriculture and provision
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Figur 1: The sector of agriculture and provision has succeded in
lowering the CO2z -emissions considerably, while the production
value has increased.

Source: Statistics Denmark & The Danish Agriculture Council, 2007.

Reduced water consumption is evident across the entire agri-
culture and food sector. In just ten years, annual company water
consumption has fallen from 516 to 319 million cubic metres.
Thus Danish Crown in many exemplifies the entire sector’s con-
version to more eco-friendly methods of production. A heigh-
tened focus on resource optimisation and rationalisation, which
can be traced all the way back to the individual farmer, has func-
tioned as an innovation driver, resulting in the development of a
wide range of new solutions. Common to a number of these so-
lutions is that they provide both the opportunity to increase pro-
duction as well as the means to reduce agricultural impact on the
environment and climate.

« CROP OPTIMISATION. Climate changes impact the way crops
grow, making them vulnerable in the face of sudden drought
or rainfall. See box. According to the UN Climate Panel, the
lack of crops capable of adapting to changing climate condi-
tions is one of the greatest threats facing global food provi-
sion. Denmark is in a strong position when it comes to crop
development and optimising crop performance. Leading
companies include DLF Trifolium: while working on develo-
ping new types of feed grass, the company has managed to
drastically reduce the need for watering, fertilizer and pesti-
cides. Denmark’s position will be strengthened even further
by a new centre for the development of proactive plants. The
centre, established within the Faculty of Life Sciences at the
University of Copenhagen, has recently received a DKK 25
million grant to develop plants that provide a greater yield
per area.

« FEED AND ENZYMES. Methane emissions constitute a major
threat to the environment, in as much as their effect on glo-
bal warming is 23 times greater than CO2 emissions.

According to the FAO, agriculture is responsible for 37% of
the methane emissions generated by humankind. Cattle and
pigs are among the worst offenders. Denmark has a number
of intelligent solutions at its disposal that can drastically
reduce methane emissions. The DLG Group, a major Danish
feedstuff company, has taken a leading role in the develop-
ment of methods that make it possible to reduce emissions
from manure by introducing enzymes that help livestock
breakdown phosphates. Denmark’s powerful position is
reinforced by a strong ingredients industry, including com-
panies such as Novozymes and Danisco, which supply enzy-
mes for biofuels and a wide range of other agricultural pro-
duction processes. According to Novozymes, enzymes can
help reduce agricultural CO2 emissions by a total of 200,000
million tons.

PACKAGING RECYCLING. Rubbish mountains continue to grow
in line with global consumption of processed foods.
Concerted long-term efforts to recycle rubbish and other
materials means that many Danish companies are now
among the best in the world. One of these is Feerch Plast,
specialists within the development of recycled plastic and
intelligent packaging, which increases the shelf life of food
products while reducing resource waste. Working with
among others the University of Aalborg, Ferch Plastic has
developed a range of environment and lifecycle appraisals
that show where in the production process most energy is
used. This knowledge has been the driving element behind
the development of a range of different types of recycled
plastic that today is exported around the world.

+ AGRICULTURE AS AN ENERGY SUPPLIER. Danish agriculture is

especially well placed to contribute to realising the EU goal
of ensuring that 20% of overall energy consumption is

The new carnivores

The past and future meat production in industrial and developing
countries
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Figur 2: Growing wealth and population is the main reason for the
increase in meat production in developing countries during the next
few years. Especially China and India will drive the growing
demand.

Source: FAO, 2006.



| Big opportunities in biomass

Many factors indicate that the next chapter in agriculture’s energy
adventure will be the production of bioethanol. As a result of invest-
ments by global actors such as Shell, Ford, BP and the Carlyle Group,
it is estimated that the global market for biofuels will exceed USD
100 billion by 2010. According to the Danish Agricultural Council, the
Danish food industry has a good chance of playing a part in this
enormous growth.

The global food crisis has created problems for the so-called first
generation of biofuels. Attention is now focused on second-genera-
tion production, which includes recycling agricultural waste.
Denmark’s position is strengthened by the Danish energy group
DONG Energy’s investments in the area, which focus on processing
the biomass needed for production.

covered by sustainable energy by 2020. Denmark was the
first country in the world to introduce a ban on straw and
stubble burning in open fields. Today, Denmark is in the
forefront when it comes to the use of straw in energy genera-
tion. A total of 1.5 million tons of straw is converted to
Danish energy annually. The same applies to biogas, where
for many years Denmark has led the way in the development
of biogas stations, which among other things convert manu-
re into sustainable energy and eco-friendly fertilizer. Efforts
on the biogas front are made possible by likes of companies
such as Samson Agro, which has developed an advanced
slurry treatment technology. According to figures from the
Aarhus School of Business, the global market for biogas and
slurry management solutions alone has a value of DKK 750
billion.

Sustainable agricultural exports

16% growth in the last 2 years alone means that the food industry
now has a total global turnover of USD 6.4 trillion dollars. Gaining
a share of this growth through increased production is a desirab-
le goal for the Danish agriculture and food sector.

However, 63% of Denmark is already under cultivation, making
it almost impossible to increase the amount of farmland in the
country. The conversion of any more land to agricultural use will
negatively impact the aquatic environment and the countryside
in general. It would also mean more transport and an increase
in CO2 emissions. Demand for food, including animal produ-
cts, will increase most in the developing countries, where pro-
duction is also expected to grow rapidly in the coming years. See
figure 2.

The opportunity for Danish agriculture lies not in increased pro-
duction, but in increased export of knowledge, technology and so-
lutions that can help expanding agricultural nations such as China
and India make their production more sustainable. Environmental
legislation is often relatively limited in these countries, which
among factors results in massive fertilizer use.

According to the UN Climate Panel, lack of knowledge about
how agriculture and food production impacts the environment is
one of the greatest barriers to reducing the sector’s CO2 emissi-
ons. Correspondingly, there is an urgent need for control and

observation systems that can help monitor production on the
basis of important climate concerns.

In this connection Denmark has a highly developed, interlin-
ked system of consultancy, management and control that, accor-
ding to Claus S¢gaard Richter of the Danish Agriculture Council,
builds on a tradition of close cooperation between agriculture,
food manufacturers and academia.

“Denmark is in the forefront when it comes to the applica-
tion of research and development, while at the same time we
have a unique system of consultancy and cooperatives. This en-
ables us to rapidly introduce new knowledge and technology to
the market. Our strength lies in the relationship between the con-
sultancy and the farmer. There’s great potential if we manage to
convert this knowledge to concepts that can be exported global-
ly.”

The ability to convert knowledge to actual solutions can be
seen in among other areas water and slurry management, which
can help make agriculture more effective and sustainable in deve-
loping countries especially.

“We’ve been used to the idea of making more efficient use of
energy for years, so we’ve built up a wide range of knowledge
and experience that today is very valuable seen from a climate
perspective We automatically select the electric motor with the
lowest possible energy consumption, because we're used to thin-
king about how we can save as many resources as possible. In
many areas, where we haven't had a solution, we've taken the
lead in developing one. This approach gives us a clear competi-
tive advantage,” says René Logie Damkjer from Agrotech. He
also points to the fact that knowledge and consultancy is alrea-

| Climate on refrigerated display

Arla is among the first food manufacturers in Denmark to have set
out specific goals for reducing production greenhouse gas emissions.

Annual global emissions for the company are an estimated 1.5 mil-
lion tons. The goal is to reduce this figure by 25% by 2020. To achie-
ve this target Arla have developed a climate strategy based on four
focus areas: Cattle production, transport, food manufacture and
packaging.

The initiative is aimed at meeting the specific demands of con-
sumers. According to a study carried out by the consulting company
McKinsey, regard for the environment weighs very heavily among the
company’s customers. 55% of respondents want to see a positive
contribution from business when it comes to eco-friendly production.
In contrast, ‘only’ 33% of respondents pointed to healthy and safe
production as a key requirement.

It can of course be difficult to determine individual products’ eco-
friendliness. For this reason, the UK supermarket giant Tesco has
recently postponed its ambitious ‘food miles’ project, set up to show
transport related CO2 emissions for every product in the company’s
range. Such numbers are misleading, given that the majority of CO2
emissions take place during the agricultural and processing phases
rather than during transport. There is no easy answer. The
Confederation of Danish Food Manufacturers is in the process of
developing a number of recommendations for its members that focus
on more eco-friendly methods of production. The recommendations
are expected to be published this autumn.



dy being exported via Danish farmers, who are buying up and de-
veloping more and more farming and production facilities in
Poland and the UK among other countries.

Green revolution 2.0

Many opportunities remain to be exploited. To realise these op-
portunities food and agribusinesses must be even better at de-
veloping integrated solutions and systems.

“In the past, our environmental focus was linked to respect
to for the local surroundings. In the future, we must look at wi-
der climate issues and see things from the broader perspective.
For example, it’s no use implementing a new clean air technolo-
gy ifit requires a lot of energy to make it work,” says René Logie
Damkjer.

Encouraging Danish farmers to see the behaviour in a wider
context requires new initiatives, which to an even greater extent
than today reward processes that reduce the overall impact on
the climate.

Peter Olesen, Adjunct at KU-Life at the University of Copenhagen
and a former director of research at ingredients company Chr.
Hansen, believes that development should be pushed even further.
He wants to see a new and sustainable agricultural revolution on
the same scale as the last major green revolution in the Fifties.

“Any eventual breakthrough for the Danish agriculture and
food sector will turn on the ability to radically rethink produc-
tion. Increasing amounts of food and more focus on the envi-
ronment are both needed, and we can’t wait for the results of tra-
ditional improvements, where it takes 10-15 years to develop new
and improved varieties.”

According to Peter Olesen, what’s needed is break with the
existing fear of and reluctance to deal with genetic engineering
and gene modification, which can be used to quickly produce a
range of tailor-made, high-yielding crops.

A strong GMO research environment exists in Denmark, yet
negative public opinion has until now prevented an all out effort
on this front. However, climate change can very well be the fac-
tor that turns this around.

“Itis self-evident that if we are to feed a growing global popu-
lation while still maintaining our strict quality and health stan-
dards, then we must be open to methods and technologies that
make it possible to dramatically increase production without
damaging the environment.” MM
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| A Nation of Maize Growers

Compared to a number of the world's biggest agricultural nations,
Denmark has currently little to fear when it comes to global warming.
According to UN Climate Panel member Professor Jgrgen E. Olesen, a
warmer climate will extend the growing season and allow for the culti-
vation of new crops, such as maize.

Yet in the longer term, global food shortages will also have a major
impact on Denmark.

“While Danish agriculture will be better positioned from a production
perspective, things will be much worse in other parts of the world.
Drought will hit agricultural production in Southern Europe, Australia,
South American and some parts of the USA. In other areas, crops
will be ruined by massive amounts of rainfall. This will lead to a
major global food shortage, which will also affect Denmark.”

Jargen E. Olesen points to the heat wave that struck large parts of
Southern Europe in 2003, which led to EUR 5 billion in agricultural
production losses in France and Italy among others.

While Denmark is unlikely to experience a similar drought, climate
change will have other consequences. The drying out of low-lying
areas will mean that production will no longer be possible in some
parts of the country. Less rainfall and higher temperatures will in-
crease the need for irrigation, leading to increased leaching of nitro-
gen and phosphate into the aquatic environment. Higher pesticide
usage will also be necessary as a result of more disease and an
increased numbers of pests.

This scenario underlines the need to increase production in those
parts of the world where cultivation levels expect to remain un-
changed or even increased. This will be the case in the Ukraine,
Belarus and some parts of Russia among others, where enormous
amounts of arable land remain uncultivated. However, increased pro-
duction must not be allowed to take place at the expense of the envi-
ronment.

“We need to start thinking very differently about how we limit agricul-
tural pollution. Production needs to be increased, while at the same
time we must avoid locating new farmland in those areas we wish to
protect out of regard for nature and our drinking water supply.
Although located all over the country today, in the future we should
place agricultural production in clusters out of regard for the environ-
ment. This will demand a comprehensive, long-term planning effort,
involving both the public and private sector equally. This will involve a
major investment of time and resources, yet seen in the wider con-
text we do not really have any choice.”



