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Introduction 

Denmark has been the leading pork exporting country for 
more than a decade. It is also leading in the development 
of integrated production chains. The Danish model has 
not only been the prototype for similar developments in 
the Netherlands, Belgium, and Germany, but it is also 
gaining influence in North America and Asia. Economic 
results of Danish pig producers, e.g., pigs per sow or daily 
gain, are unsurpassed by any other country with large pig 
production. In recent years, the Danish action plan for 
salmonella, the banning of growth promoters, new regu
lations concerning animal welfare and the environment, 
and an action plan for the implementation of health-pro
moting systems showed that the Danish pig and pork in
dustry is very successful in securing its leading position. 

In this paper: 

• A short overview about the development of the Dan
ish swine and pork industry will be given. 

• The sectoral and regional pattern of pig production 
in Denmark will be presented. 

• The single elements of the production chain have to 
be linked through contracts, otherwise traceability and 
quality assurance will not be possible. 

• To be competitive in the world market for pork, one 
has not only to be a price- but also a quality-leader. 

• If one wants to become a price-leader, not only pri
mary production has to be cost efficient, the material 
flow through the production system has to be opti
mized to reach a maximum use of the installed 
capacities. 

• If one wants to become a quality-leader, a very high 
standard quality has to be guaranteed year round. 

• Quality assurance is only possible when the produc
tion process is completely documented and controlled. 

• A leading position in a globalizing pork market can 
only be secured by continually adapting to the chang
ing market conditions and by applying innovations 
that either stem from domestic research institutes or 
from foreign sources. I 

The strategy was promoted by the National Committee 
• The role of the Danish pork producers in global pork for Pig Production, which was set up by four 

trade will be analyzed. organizations: 

• The integrated pork production system (Danish 
model) will be presented. 

• The strategic plans of the Danish National Commit
tee for Pig Production and of Danske Slagterier will 
be analyzed. 

The development of the Danish swine and 
pork industry: An overview 

In the late 1 970s and early 1980s, a political decision was 
made in Denmark which focused on one goal-to become 
the largest exporter of pork within about one decade. 
Policy makers, the pork industry, and the farmers real
ized that it would not be an easy task to reach this aim 
and that a strategic plan would be necessary. The main 
elements of the strategy can be summarized as follows: 

• High quality pork can only be produced in an inte
grated production chain from breeding to marketing. 
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• The Federation of Danish Pig Producers and Slaugh-
terhouses (Danske Slagterier) 

• The Danish Farmers' Union 

• The Danish Family Farmers' Association 

• The National Union of Danish Pig Farmers 

After about two decades of concentrated work, it can be 
stated that the goal was reached; Denmark is the largest 
exporter of pork and not only a quality- but also a price
leader, at least in the EU market. To reach this position, 
the sectoral and regional pattern of pig and pork produc
tion had to be restructured completely. 

The sectoral and regional pattern of the 
Danish swine and pork industry 

The strategic plan clearly stated that pig farming as well 
as pig slaughtering would need to be aggregated in sec
tors for Denmark to become a price leader for quality pork. 
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This would have to be accompanied by the 
development of a spatial pattern which 
would reduce transportation costs, mini
mize transportation time, and improve 
meat quality.2 

The sectoral concentration process as well 
as the development of a particular spatial 
pattern will be analyzed in more detail. 

From Table 1, one can see that the num
ber of pig farms decreased by more than 
82% between 1970 and 1998. In the same 
period, the number of pigs increased by 
about four million or almost 49%. The re
sult was a dramatic increase in the aver
age herd size. In 1998 the average size was 
more than eight times larger than in 1970. 
Within the EU, Denmark has not reached 
a leading position, however; Ireland 
(1010) and the Netherlands (723) reached 
higher average herd sizes already in 1997. 

Figure 1 shows that already in 1980 the 
sectoral concentration in the Danish swine 
industry was very high; in the following 
two decades, the rate of concentration has 
decreased. This does not mean, however, 
that new pig farms with small herds gained 
in importance. The opposite is the case; 
small farms vanished and the remaining 
pig producers are much bigger than in 
1970, so that the size distribution is more 
even. In 1998 only 22.4% of the pig farms 
held 69% of the Danish pig population. 
The concentration was even higher in pig
let production. Here 17.4% of the farms 
contributed 58.5% to the sow population. 
Even though the concentration process has 
not come to a standstill, it can be assumed 
that environmental legislation will place 
restrictions on the size of pig herds, as it 
will limit livestock numbers to the area of 
available agriculturalland.3 

A similar concentration process can be 
observed in the slaughtering and process
ing industry. From Table 2 one can see 
that thirty years ago 54 companies, all 
members of Danske Slagterier, ran 60 
slaughterhouses; 50 of the companies had 
the legal form of a cooperati ve. In 1999 
only three cooperatives were left, owning 
22 slaughterhouses. Table 3 shows that in 
1998 the three cooperatives slaughtered 
20.4 million hogs; Danish Crown alone 
had a share of 80.1 %. With 16.4 million 
slaughtered hogs, it ranked third place 
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Table 1: The sectoral concentration process in the Danish 
swine industry between 1970 and 1998A 

Year Pig farms Pig herd Average 
(1000) herd size 

1970 98,909 8361 84 
1980 69,929 9696 141 
1990 32,976 9282 281 
1998 17,688 12,286 695 
Change (%) - 82.1 + 46.9 + 727.4 

ASource: Danske Siagterier9 

Figure 1: 
Sectoral concentration in the Danish sWine 
indus ty 1980 and 1998 
ISource: Danske Slagterier Statistics 1990 and 1998) 
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Table 2: The sectoral concentration process in the Danish 
slaughtering industryA between 1970 and 1998B 

Ownership 1970 1980 1990 1998 
Cooperatives 50 18 5 3 
Privately owned 4 2 0 
Slaughterhouses 60 36 27 22 

AOnly members of Danske Siagterier 
BSource: Danske Siagterier10 
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Table 3: Pigs slaughtered in Danish cooperatives in 1998 

Cooperative Slaughtered 
pigs (1000) 

Share 
(%) 

Danish Crowns 16,362 
Steff-Houlberg 2916 
TiCan 1144 
Total 20,422 

ASource: Danske Siagterier11 

80.1 
14.3 
5.6 
100.0 

sDanish Crown and Vestjyske merged in May 1998, they now run under the 
company name Danish Crown 

worldwide after the two leading US companies, Smithfield Denmark's role in the world pork market 
(22.2 million) and IBP (19.6 million).4 

The spatial pattern of Danish pig production differs con
siderably from other centers in the EU. Whereas densely 
populated areas developed in the southern provinces of 
The Netherlands, Brittany in France, and north-western 
Germany, in Denmark pig farms and pig population are 
almost evenly distributed over the country. There is only 
one exception, the capital area close to Copenhagen (Fig
ure 2). Most of the farms have their agricultural land in a 
contiguous area close to their farm buildings, so that the 
settlement pattern is not characterized by villages but by 
scattered farms. This has been an advantage for those 
farmers who wanted to increase their herd sizes. 

Parallel to the establishment of the Danish pork produc
tion system, which will be presented below, a spatial pat
tern on various scales was developed. Figure 3 shows 
that the basic unit of this pattern is a breeding unit which 
supplies a number of finishing farms with piglets on a 
contract basis. On a medium level, a feed mill-in most 
cases a cooperative-supplies both breeding farms and 
finishing farms with feed. Here, too, contracts regulate 
which kind of feed has to be delivered. The highest level 
of spatial organization is to be found around a slaughter
house and further processing plant. As most of the slaugh
terhouses have an annual capacity of about one million 
hogs, several hundred pig farms are needed to produce 
the hogs. All farms are linked to one of the three coopera
tives and a particular slaughterhouse so that they deliver 
their fattened pigs only to this facility over a period of 
one, two or even three years. The time span varies from 
one cooperative to the other. The spatial pattern as shown 
in Figure 3 allows an optimal utilization of the installed 
capacities, an optimal flow of animals, carcasses, and feed. 
This not only results in low production costs but also in a 
high meat quality. The maximum transportation distance 
of live hogs to slaughterhouses is only about 40 miles so 
that the animals are hardly stressed, which also adds to 
the meat quality. A guarantee of a high quality product in 
addition to the ability to trace the origin of products are 
necessary conditions for success in the world pork market. 
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Denmark has the highest self-sufficiency rate of all ma
jor pork producing countries. About 80 to 85% of the 20 
to 21 million hogs that were produced in the late 90s had 
to be exported. Pork is Denmark's most important export 
product with a share of about 8% of all exports. With an 
export value of US $3.1 billion, pork contributed 43% to 
the value of all agricultural exports in 1998. 

Danish pork and meat products are exported to many coun
tries all over the world. The most important markets are 
EU member states (Germany, the United Kingdom, 
France, and Italy), Japan, the United States, and several 
countries in Eastern Europe (Table 4). Most pork is ex
ported as chilled and frozen cuts. Years ago, bacon was 
the main export product. In recent years, however, Dan
ish bacon exports have rapidly decreased; with the ex
ception of the United Kingdom, its share was less than 
10% of all pork exports in 1998 (Table 5). Most exported 
pork products are used as raw materials for meat process
ing companies. Danish exporters have been very success
ful in meeting the demands of the customers in the im
porting countries. So called "tailor-made" cuts, i.e., 
boneless, derinded. defatted. or value-added products were 
developed to fulfil the requirements of the market. They 
have replaced the once dominating bulk products. Most 
recently, the industry has been very successful in getting 
a foot into the door of the extremely competitive Euro
pean retail trade for fresh meat. This may be the market 
with the best perspectives for the next years.5 

Denmark and the United States are competitors in the 
world pork market as they serve the same areas-East 
Asia and Eastern Europe, especially Japan and Russia. 
Even though Russia was not a very attractive market in 
1999 for both countries. it will again play an important 
role in future years. From Table 6 one can see that Den
mark lost more than 140,000 t in the US market between 
1985 and 1999 and that, in the same time period. US ex
porters were able to increase their exports to Japan by 
about 170,000 t. This had far-reaching impacts on the EU 
pork market, as Danish exporters had to look for alterna-
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Figure 2: 
Pig population in the Danish provinces (1998) 
(Source: Oanske S(agterier Statistics 1998) 
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Figure 3: 
The spatial pattern of an integrated production systems 
in Danish pork production 
(Source: Windhorst 1995) 
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Table 4: Directions of Danish pork exports in 1998 

Country Export volume 
(t) 

Germany 314,981 
United Kingdom 249,496 
Italy 113,487 
France 98,634 
EU total 926,169 
Japan 141,414 
Russia 111,896 
USA 57,874 
3rd countries total 487,639 
Total 1,413,808 

ASource: Danske Siagterier12 

Share of total 
export (0/0) 
22.3 
17.6 
8.0 
7.0 
65.5 
10.0 
7.9 
4.1 
34.5 
100.5 

Table 5: Danish pork exports to Germany, the United Kingdom, Japan, and the United States in 1998, by 
products (data in t)A 

Product Germany UK Japan United States 
Live pigs and sows 76.054 8 10 
Bacon 3,178 114,619 102 47 
Carcasses fresh/frozen 54,007 5 
Cuts 131,301 71,284 127,730 32,354 
By-products 25,789 28,416 5,003 2,856 
Canned meat 22,025 28,045 5,983 21,329 
Other processed products 2,626 7,124 2,591 1,277 
Total 314,981 249,496 141,414 57,847 

ASource: Danske Siagterier13 

Table 6: The development of US foreign trade with pork and pork between 1985 and 1999 

1985 1990 1999 Change (0/0) 
Exports 
Japan 13,491 56,846 184,666 +1,268.8 
Canada 4,563 10,327 39,727 +770.6 
Mexico 14,551 17,341 60,848 +318.2 
Total 58,161 108,002 391,978 +574.0 

Imports 
Canada 191,556 197,987 268,758 +40.3 
Denmark 193,987 123,780 50,795 73.8 
Total 510,871 406,741 345,922 -32.3 

ASource: USDA, National Agricultural Statistics Service14 
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tives to compensate the losses of market shares. With new 
marketing strategies which focused on product safety, 
quality assurance, animal welfare, development of envi
ronmental management plans, just-in-time delivery of 
"tailor-made" cuts, etc., they started an initiative which, 
within a few years, won them new market shares in a num
ber of EU member states. Danish exporters were, for ex
ample, able to increase pork and pork exports to Germany 
between 1988 and 1998 from about 90,000 t to almost 
315,000 t, i.e., by 250%. The success is closely related to 
the Danish production system. 

The Danish model for pork production 

Even though the main elements of the Danish production 
system for pork have the legal form of cooperatives, the 
whole system is, strictly speaking, a vertically integrated 
agribusiness company. 

Figure 4 shows the main elements and the flow of goods 
and information. The basis is 350 breeding units. All ele
ments from the breeding units to the slaughterhouses and 
meat processing plants are linked through contracts, so 
that an optimum material flow can be guaranteed. Within 
the system, the path of a pig from the breeding unit to the 
meat processing plant can be traced by means of an iden
tification system. All regulations are laid down in a man
agement handbook: Danish Quality Assurance Guaran
tee. In the slaughterhouses, a large number of parameters 
are measured in the classification centers. At the moment, 
four classification systems are permitted: 

• Classification Center (KC) 

• Fat-O-Meater, manual classification 

• Uni-Fat-O-Meater 

• Fully Automatic Ultrasonic Carcass Grading 
(AUTOFOM) 

Within a few years, the AUTOFOM-system will replace 
all other systems. By means of the measured and docu
mented data, the "value" of a carcass will then be calcu
lated on the basis of the possible cuts. This will have im
pacts on the genetics and on the production strains that 
exist in Denmark at the moment. 

According to the various markets which are supplied by 
the Danish slaughterhouses and meat processing indus
try, five production strains have been installed for the fol
lowing markets: 

• Domestic 

• United Kingdom bacon 

• Central Europe 

• East Asia 

• United States 
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Each of the strains has a characteristic genetic basis, a 
specific weight and meat percentage pattern, and particu
lar regulations for further processing. 

At the moment, payment is determined based on two pa
rameters-weight and meat percentage. As this is quite 
unique among all major pig producing countries, it will 
be analyzed in more detail. 

To avoid long transportation distances for piglets and hogs, 
the cooperatives agreed on a particular payment system. 
All pig farmers in Denmark get the same price for their 
piglets and hogs when they meet specific standards. The 
effect is that farmers deliver to the nearest slaughterhouse. 
Examples for the pig prices are shown in Table 7. 

Figure 5 shows the payment scheme, based on the weight 
of the delivered hogs. Hogs should be delivered with a 
weight between 67 and 80 kg to receive an optimum price. 
If they do not meet this criterion, a farmer has to accept a 
deduction. From Figure 6 one can see that most of the 
delivered hogs fell into the weight classes with the high
est price. 

The second parameter in the payment scheme is meat 
percentage (Figure 7). The basic meat percentage is 59%. 
If the percentage in a delivered hog falls below this basic 
level, a deduction has to be accepted. Conversely, a higher 
meat percentage brings a bonus, but only up to 65%. Fig
ure 8 shows that most of the delivered hogs had a meat 
percentage of 59% and higher. 

Each delivered hog is calculated on the basis of these two 
parameters. At the end of the year, pig farmers may get a 
bonus payment from the cooperative according to the eco
nomic success of the preceding year. This bonus payment 
can differ from cooperative to cooperative. In the past, 
this may have compelled pig farmers to cancel a contract 
and switch to another cooperative. The present spatial 
distribution of slaughterhouses in Denmark speaks, how
ever, against such a decision, as the areas in which the 
cooperatives operate are clearly defined and a farmer 
hardly has a chance to switch.6 

The main elements of the Danish integrated production 
system are summarized in Table 8. In short, the most 
important elements can be characterized as follows: 7 

• Traceahility has been a key concern for the meat in
dustry. By means of a herd number and a producer 
number, every pig can be traced back to its farm of 
origin. In the slaughterhouses, all meat is labeled with 
the factory and relevant EU authorization numbers 
so that all products can be traced back to the factory 
of origin. 

• Supervision alld control are based on a two-tier sys
tem, one is industry supervision and factory control 
(hazard analysis and risk assessment-HACCP), the 
other hygiene controls, for which the responsibility 
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Figure 41 
The integrated production system of the Danish swine industry (1998) 
(Source: Danske Stagterier Statistics 1999) 
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Table 7: Pig prices in Denmark (weeks no. 16 and 17, 2000; data in Dkrlkg)A 

Danish Crown Steff-Houlberg TiCan 
Slaughter pigs (67-80 9.10 9.10 9.10 
kg and 59% meat 
content) 
Sows (130 kg and 6.80 6.80 6.80 
more) 

ASource: Danske Siagterier15 

Figure 5: 
Payment regulation, based on the weight of delivered hogs (1999) 
(Source: Oanske Slagterier Statistics 1999, p. 12) 
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Figure 6: 
Distribution of weight classes (week 8, 1999) of delivered hogs to Danish slaughterhouses 
(Source: Oanske Slagterier Statistics 1999, p. 13) 
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Figure 8: 
Distribution of meat percentage (week 8, 1999) of delivered hogs to 
Danish slaughterhouses 
(Source: Danske Slagterier Statistics 1999, p. 13) 
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Table 8: The Danish integrated production systemA 

Quality Systems Production Chain Quality Parameters 
Traceability 
Product Specifications 
Processing 

Pig Breeding J.. 
Pig production J.. 

Safety 
Eating quality 
Welfare 
Nutrition 
Environment 

SuperviSion and control 
Training and education 

Pig transport and handling J.. 
Slaughtering J.. 
Cutting J.. 
Processing J.. 
Packing J.. 
Customer 

ASource: Danske Siagterier16 

is shared between the companies and the Government 
Veterinary Services. 

• Education and training refers to the qualification of 
the farmers, based both on formal study and practi
cal training at one of the 28 agricultural colleges in 
Denmark and on the support of a nationwide infor
mation network (Agricultural Advisory Service) for 
pig producers. Additionally, every slaughterhouse 
must provide structural training programs for their 
staff. 

• Food safety is based on a continuous improvement, 
enforcement of industry-wide standards, and on ex
tensive research in all areas of the production chain. 

• Welfare has been a key issue for several years. About 
$12 million are spent every year on research projects 
dealing with animal welfare. Some recent projects 
have dealt with group housing of sows and improv
ing welfare at the critical pre-slaughter stage in 
slaughterhouses. 

• Environment is a critical factor in intensive livestock 
production areas. Denmark has enforced some of the 
most stringent environmental legislation in Europe, 
covering farm slurry, crop rotation, fertilizer use and 
farm sitings. In addition to that, slaughterhouses and 
meat processing factories have been very successful 
in reducing water and energy use and have adopted 
responsible waste disposal plans. 

Discussion: The future of Danish pig and 
pork production 

In its Annual Report 1999, the National Committee for 
Pig Production stated that the year 1999 will be remem
bered for its disastrous economy and a substantial im
provement of the image of pig production. 

Figure 9 shows that, after two years of high prices, a last
ing period of low prices began early in 1998. Even in the 
first quarter of 2000, prices were still much lower than in 
1997 (c.f. Table 7). Farmers and the slaughtering and pro-
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cessing industry lost a lot of money. The situation might 
have been even worse if Denmark had not been able to 
increase its exports to Japan because of the strong US 
dollar. Low prices and high quality, however, helped in 
winning new markets or fixing market positions. But a 
longer period of higher prices is needed to stabilize the 
economic situation of many pig farmers. 

Danske Slagterier as well as the National Committee of 
Pig Production are aware of the fact that competition on 
the world pork market will increase. This is mainly due 
to the following: 

• The stagnation or even decrease in pork consump
tion in most of the EU member states 

• The enlargement of the EU to Eastern Europe, which 
will, on the one hand, open new markets, but may, on 
the other hand, also increase pork production in these 
countries 

• The future globalization of the market for agricul
tural products, as a consequence of the WTO nego
tiations, will give producers in states with a pork sur
plus the chance to export to member states in the EU 
with a low self-sufficiency rate 

As a consequence of these prospects, Danske Slagterier 
has developed a strategic plan with which Danish pig pro
ducers and the meat industry hope to ensure access to the 
markets of the future and the acceptance of intensive pig 
production by the society. The main elements of this plan 
are the following: 

• The improvement of animal welfare 

• Salmonella control 

• The elimination of growth promoters 

• Environmental considerations 

These soft parameters will not be cost-neutral, so pro
ductivity in the production chain must be improved in 
order to achieve high gains and profits in the future. 
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Figure 9: 
Price development for delivered hogs to Danish slaugtherhouses 
(1996-1998) 
ISource: Danske Siagterier Statistics 1999, p. 14.) 
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In the Annual Report 1999 the National Committee of 
Pig Producers clearly defined this task: 8 

Large gains can still be achieved by better manage
ment, breeding, feeding, reproduction and health. We 
must use modern technology such as IT and genetic 
engineering to ensure this. The ultimate challenge will 
be to develop and choose production systems where 
animal welfare considerations do not negatively af
fect production reliability, labor required, etc. 
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