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 Summary

The aim of the Livestock Expert Forum of the German Agricultural Research Alliance  
(Deutsche Agrarforschungsallianz - DAFA) is to enable a science-based and measurable  
improvement in livestock farming. The strategy outlined here sets out the basis of its work.        
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Technical trends  
in livestock farming 

To develop a sound strategy, the Expert Forum 
began by examining trends in livestock farming. 
The results of this are summarized as follows: 

 �World-wide, livestock production has expan-
ded in recent decades. Aquaculture, poultry 
and pig farming have grown substantially, 
especially in Asia, South America and Africa. 
These global trends are likely to continue.

 � In contrast, European livestock production 
has been relatively stable over the same 
period. Trade flows are changing. European 
net meat imports have increased. German 
livestock production is expanding again after 
a period of decline following the re-unifica-
tion in 1990.

 �Livestock farming is economically important 
to the German agricultural sector. It accounts 
for about 60 % of the output of the agricul-
ture and employs about 600,000 people in 
production and processing. 

 �The structures of production have changed 
rapidly over the recent decades. Animal per-
formance and the size of production units 
have steadily increased, contract produc-
tion (contract farming) has become common 
practice. Furthermore, production in Germa-
ny is characterized by regional concentrati-
on. There is also concentration at the farm 
level. More than 50 % of all pigs are on farms 
with more than 1,000 animals and more than 
50 % of all broiler chickens and laying hens 
live on farms of more than 50,000 animals. 

 �Surveys of public opinion show that the in-
tensive production emerging from this struc-
tural change is viewed critically by a large 
proportion of the population. Criticism is 
focused on what is often called ‘factory far-
ming’. The animal welfare consequences of 
these developments are the subject of fierce 
debate. 

Currently, it is not clear how the conflicts now 
evident will be resolved. The growing scarcity 
of global resources and the predicted increase 
in the demand for food derived from animals 
will encourage further intensification of agricul-
tural production. The global trend towards lar-
ger livestock farms and more contract farming 
will continue. Products from alternative produc-
tion systems are available in specific markets 
(e. g. products from organic farming). Howe-
ver, these higher priced products have not yet  
managed to gain a significant share of the over- 
all market. Opinions differ greatly on whether 
a greater visibility and availability of products 
from alternative production systems would lead 
to a fundamental change in markets. 
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Conception and organization of the 
DAFA Expert Forum

 
Addressing these conflicts is very challenging 
in an open market-based economy. A more 
detailed analysis shows the limited effectiven-
ess of ‘simple solutions’. If solutions are to be 
found, there is no alternative to system change 
arising from the cooperation between science, 
business, public policy and society.

Science needs to address these challenges 
much more effectively than in the past, particu-
larly with respect to applying an interdisciplinary 
approach to problem solving. In order to meet 
this challenge, the Livestock Expert Forum 
needs to  (a) be science-based, (b) address the 
geographic dimension and (c) engage with a 
range of economic and social interests. 

 �The Expert Forum focuses on areas that 
are particularly relevant to the controversial 
debate about intensive livestock production. 
Consequently, it is not the Forum’s intention 
to contribute to the coordination of the entire 
public livestock research effort. The majority 
of future livestock research will remain out-
side the scope of the Forum. 

 �Geographically, the Expert Forum will con-
centrate on Europe’s main production sys-
tems. Change across Europe is required to 
consequently address the most important 
objective of the Expert Forum (a measurable 
improvement in livestock farming). Obvious-
ly, the DAFA will focus on change in Germa-
ny. However, it will seek alliances with simi-
lar associations in other regions of the EU to 
raise the impact of its work.

 �The involvement of agricultural businesses, 
sector associations and NGOs is very impor-
tant to the work of the Expert Forum. It is 
also necessary to ensure the scientific inde-
pendence of the Forum’s work. For this rea-
son, the Forum’s decision-making will be the 
responsibility of scientists from public sector 
research establishments and universities. 
An Advisory Council will be established to 
provide input from farming and industry, 
NGO and political interests. 

The DAFA Expert Forum has identified six the-
matic areas (three general and three related to 
specific animal species) that make up the core 
of its work. In each of these Working Groups 
one or more research syndicates are assem-
bled in order to address individual objectives. 
Their work will be complemented by ad-hoc 
projects. 

Proposals for the focus of the Working Groups 
were developed during a meeting of the Stee-
ring Group and were subject to intense discus-
sions at a strategy meeting in Hohenheim. Re-
finement of proposals was led by the Working 
Group spokespersons (up to 3 per Group). Du-
ring this process, numerous ideas submitted in 
writing to the DAFA office were considered. 

Research and research funding is scheduled 
to start at the beginning of 2013. The Expert  
Forum operates with a long-term perspective. 
The Working Group spokespersons are to re-
port annually to the Steering Group which in 
turn is responsible for the coherence and pro-
gress of the whole effort. The Steering Group 
reports to the DAFA Managing Board.
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The Steering Group and Working Group 
spokes persons cooperate closely with the  
research funders. In the event of disagree-
ments, the Working Group and Steering Group 
spokespersons will report separately to the 
DAFA Managing Board and the DAFA Gene-
ral Assembly. The DAFA General Assembly is  
responsible for making final decisions regar-
ding the overall approach.

The basis of the strategy was established at six thematic 
workshops at two events organised by the DAFA. Over 
150 people from scientific organisations, business and 
wider society participated in each of these events in  
Hannover and Hohenheim.
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The focus of the Working Groups 
 

    1. Society

This three-part Wor-
king Group will deve-
lop a research infra-
structure to support 
the analysis of socie-
tal aspirations that 
are relevant to live-
stock farming. These 

results are required for the Working Groups 
addressing specific livestock species. Options 
for improved product labeling and food-sector 
voluntary standards will also be analyzed. The 
influence of national and EU policies on live-
stock production in a globalized market econo-
my will also be examined with respect to the 
Expert Forum’s goals. 

 
   2. Indicators

A system of indicators 
is required to enable 
a holistic assessment 
of the performance of 
the German livestock 
sector. This can be 
used to monitor pro-
gress in terms of the 

goal of the Forum (a measurable improvement 
in livestock production) and to identify where 
progress is being made and where further work 
is required. The indicators must be relevant to 
the socio-political objectives and be practical. 
This indicator system will be very relevant to the 
development of policies and to the provision of 
advisory services.

   3. Rural Area
 

An assessment of the 
effects of the spatial 
distribution of livestock 
is required. Policy op-
tions for achieving 
changes in spatial dis-
tribution depend on an 
evaluation with em-

phasis on solving the problems arising from the 
regional concentration of livestock. This requi-
res greater knowledge of the emissions from 
different livestock production facilities, the ana-
lysis of the effects of mitigation technologies, 
including effects on other emissions.

 
   4. Dairy cattle

This Working Group  
is focused on milk  
production systems. In  
one sub-group, various 
approaches to im - 
pro ve animal health  
and fertility will be con-
sidered. A second sub-

group will analyze and optimize the economic, 
environmental and social effects of production 
systems with high and average milk perfor-
mance. A third sub-group will examine how auto-
mation can be used to improve dairy cow welfare.  
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   5. Pigs 

One sub-group will 
address how current 
and widely used pro-
duction systems can 
be modified to im-
prove animal welfa-
re. On-farm research 
conducted under com- 

mercial conditions is required. This needs pu-
blic financial support. A second sub-group will 
plan research of fundamental system alternati-
ves developed specifically to meet societal as-
pirations (see above). 

 
   6. Poultry 

One sub-group will 
examine how collabo-
ration between diffe-
rent scientific discip-
lines may further the 
development and op-
timization of comple-
tely new production 

systems that can be implemented in practice 
with confidence. A second sub-group will look 
at the incremental improvement of production 
systems within the sector as it currently opera-
tes and how the use of antibiotics can be redu-
ced as quickly as possible.

 

Research funding requirements

It is estimated that the first phase of this re-
search (2013-2015) will require an investment 
of 15 to 20 million Euros. The funding required 
may increase after this if the initial phase leads 
to expensive field testing and measures to sup-
port innovation in practice. 

The strategy outline concludes with a discus-
sion on public research policy and the rationa-
le for public investment in this research. It is 
argued that, compared to other public expen-
diture to improve the social and environmental 
performance of agriculture, this investment in 
research is an effective use of public funds.

The success of the DAFA Expert Forum not 
only depends on the amount of financial sup-
port, but also on the longer-term security of fun-
ding. Financial commitment over an adequate 
time frame enables research teams to optimally 
design research projects in order to deliver the 
desired impact on innovation in commercial 
practice and public policy.
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1 Introduction

In January 2011, the General Assembly of the German Agricultural Research Alliance (DAFA) 
decided to establish a Livestock Expert Forum. A Steering Group was set up in order to develop 
and support a research strategy.
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During a two-day event in October 2011, a stra-
tegic foundation and preliminary proposals for 
research topics were determined. Subsequent-
ly, numerous other discussions took place with 
interested scientists from member research es-
tablishments as well as with representatives of 
the private sector, producer associations and 
public policy. Resulting from these prelimina-
ries, a detailed strategy draft was published 
by the Steering Group at the end of Februa-
ry 2012. It was refined in March during a two-
day strategy meeting in Hohenheim. Up until 
the end of March, a great number of written 
submissions by members of scientific estab-
lishments and associations reached the DAFA.  
After final amendments the strategy was passed  
by the DAFA members.

This strategy document analyzes the national 
and international trends in livestock produc-
tion. In chapter 2, the prevailing challenges in 
Germany are pinpointed. The sources of the 
problems and possible solutions are analyzed 
(chapter 3) in order to identify the basis of a 
focus on one central objective and an appro-
priate organizational structure for implementing 
the Expert Forum strategy (chapter 4).

The contents of the six thematic areas of 
the planned research are shown in chapter 5.  
These areas are designed as three general 
areas (Society, Indicators and Rural Area) and 
three animal species related areas (Dairy catt-
le, Pigs and Poultry). This partitioning considers 
results from the two DAFA events in October 
2011 and March 2012, from the BMELV (Fede-
ral Ministry of Food, Agriculture and Consumer 
Protection) workshops in August 2011 as well 
as additional expert discussions and written 
suggestions. Chapter 6 introduces the requi-
rements for research funding needed for the 
realization of the of the Expert Forum‘s work. 

About 170 people from scientific organisations, business 
and wide society participated in the first Livestock Expert 
Forum at the Faculty of Veterinary Medicine in Hannover 
where the first draft strategy was discussed.
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2 Technical trends in livestock farming
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Production and global trade 

Livestock farming in Germany and the EU is 
part of a globally networked economic sector 
whose structure is changing radically. In conse-
quence, the most important international trends 
are introduced at the outset.

Worldwide, livestock farming is expanding. In 
recent decades (1978/80 to 2008/10) the pro-
duction of milk increased by 54 %, the produc-
tion of meat by 116  % and the production of 
eggs even by 155 %. At present, global agricul-
ture produces approx. 300 million tons of meat 
(slaughter weight) annually, which corresponds 
to an average annual per capita production of 

more than 40 kg. The production of different  
types of meat has grown at different rates: the 
increase in the production of fish and poultry 
meat is substantial, the production of fish in 
aquaculture has decupled and amounts to a 
total of approx. 80 million tons per year by now. 

This rapid growth has taken place outside  
Europe for the most part. Asia has become the 
most important production site for meat and 
fish. South America and Africa also show high 
growth rates. The regional expansion essenti-
ally reflects the development of demand. It still 
applies, that the biggest part of additional pro-
duction occurs at the source of the additional 
demand. 

Figure 1: Regional trends in livestock production

 EU-15 Europe without EU-15 North America South America Africa Asia Oceania

 EU-15 Europe without EU-15 North America South America Africa Asia Oceania

 -5 % -33 % +48 % +167 % +142 % +274 % +108 %

 +32 % -30 % +78 % +197 % +157 % +350 % +35 %
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Source: Calculations provided by Isermeyer based on FAOSTAT (2011)
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1997/99

2007/09

1997/99

2007/09

.000 - 7,000 - 5,000 - 3,000 - 1,000 + 1,000 + 3,000 + 5,000 + 7,000

Changes compared to 1997/99 
in 1,000 t

Figure 2: Net meat exports by region

  net import 1 net export 1

Especially in the meat market, the internatio-
nal trade in livestock products has grown. Cur-
rently, 34 % of the global production is traded 
internationally (1979: 15 %). In contrast, the 
proportions of milk production (13 %) and egg 
production (3 %) traded across borders are si-
gnificantly smaller. The structure of the global 
meat sector is changing rapidly. Because of 
Russia‘s strong demand for meat, Europe has 
become the biggest meat importer. The EU-27 
still is meat exporter, but net exports are de-
creasing. With respect to milk production, the 
EU-27 and New Zealand are in the vanguard of 
the net exporters. 

USA + 1,781

EU-27 - 1,440

Australia + 101

Brazil + 5,353

New Zealand + 30

Canada + 514

Korea - 508

Saudi Arabia - 298

Hong Kong - 216

Mexico - 654

Russia - 733

Japan - 371

Source: Calculations provided by Isermeyer based on FAOSTAT (2011)
1 difference to the gross export
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Production and foreign trade  
in Germany

 
In Germany, livestock farming has been incre-
asing during the past decade, i.e. the develop-
ment in Germany has opposed the European 
(contracting) trend. Following the re-unification 
in 1990, German production declined due to 
restructuring in Eastern Germany. Around the 
turn of the millennium, an equally strong growth 
phase took hold across the entire meat sector 
– with exception of the production of beef and 
mutton.

Table 1 shows that during the period 1997/99, 
German agribusiness was a net exporter of 
dairy products and beef, when all other live-
stock product sectors imported more than they 
exported. Since then, the situation has been 
changing significantly: the increase in pig and 
poultry farming switched the meat sector from 
net importer into a strong net exporter. To a 
certain extent, the increase in pig production is 
the result of increased live animal imports from 
other Member States of the EU (see footnote 
of the table). Among other things, this develop-
ment is due to regulatory environment in Ger-
many for abattoirs.

The production of dairy products in Germany 
was able to compete relatively well in the mar-
ket. As a result of the milk quota, cross-border 
shifts of production in Europe have been limi-
ted so far, but this quota will expire in the near 
future. In Germany, dairy production is limited 
by the quota; in many other Member States of 
the EU, it has dropped below the level of the 
quota. A conclusion that can be drawn is that 
the international competitiveness of the German 
dairy sector is at a high level while the dairy 

production in other Member States seems to 
be lacking momentum in the market.

The German laying hen population slumped in 
2009 due mainly to the banning of cages for 
laying hens. During the years 2010 and 2011, 
the production recovered and has now reached 
its previous level again.
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Table 1: The German livestock sector: production and foreign trade 1997/99 and 2007/09

1 IV: Domestic consumption (within Germany) estimated by production plus import minus export
2 Including processing products and offal
3 Calculated with respect to the ingredients (blanket amount 12.5% per litre), trade data from FAOSTAT in milk equivalents

Source: Calculations provided by Isermeyer based on FAOSTAT (2011)

Explanation:  
 
For reasons of consistency, the table was developed entirely from the FAO-statistics, so small 
differences to other statistical sources are possible. All data is displayed in tons. This might 
lead to variation from data sources that use different conversion factors for manufactured meat 
products. 

These data overstate the growth in German pig production because the increase of live animal 
imports is not factored in (annual net imports increased from 1.4 million to 7.6 million animals). 
A rough estimate of the trends in live animal trade (cattle, pigs and poultry) immediately sug-
gests that the foreign trade balance increased by 1.3 million tons instead of 1.7 million tons as 
shown in the Table

Production Foreign Trade

2007/09 1997/99 difference 
net export 
between 

07/09 and  
97/99

97/99 07/09 Difference export import net export net export

1,000 t 1,000 t 1,000 t % 1,000 t 1,000 t 1,000 t % der IV1 1,000 t % der IV1 1,000 t

beef2 1,396 1,192 -204 -15 451 280 +171 17 +233 20 -62

mutton 44 40 -4 -9 9 38 -29 (42) -38 (46) +9

pork2 3,834 5,124 +1,290 +34 2,111 1,159 +952 23 -615 (14) +1,567

chicken meat2 439 740 +301 +69 362 458 -96 (11) -211 (32) +115

turkey meat 257 416 +159 +62 73 87 -14 (3) -74 (22) +60

ducks and geese 40 62 +22 +55 14 35 -21 (25) -49 (55) +28

sum 6,010 7,574 +1,564 +26 3,020 2,057 +963 15 -754 (11) +1,717

milk3 3,559 3,594 +35 +1 1,661 992 +669 23 +648 22 +21

eggs 860 758 -102 -12 117 419 -302 (28) -215 (20) -87
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Technical trends

 
The rough draft of current development trends 
shows that German livestock farming has been 
remarkably steady considering in the increa-
sing level of international competition - better 
than similar sectors in many other Member 
States of the European Union.

This tendency has contributed to the safeguar-
ding of agribusinesses. Furthermore, it has set 
important economic impulses for the develop-
ment of rural areas. Livestock farming is eco-
nomically important to the German agricultural 
sector. It accounts for about 60 % of the value 
added by agriculture (BMELV 2010). According 
to estimates made by the German Farmers’ As-
sociation (Deutscher Bauernverband), the sec-
tor employs about 600,000 people (production 
and processing). Most of these jobs are loca-
ted in rural areas and are an important part of 
the regional economic structure.

Livestock farming delivers outputs which are 
not reflected in economic assessments. Es-
pecially in disadvantaged regions, where ara-
ble farming is impossible (e.g. on hills and 
uplands), livestock farming supports the pre-
servation and care of the cultural landscape 
linked to the attractiveness and recreational 
value of rural areas. 

The structural changes in agribusiness are re-
flected in both expansion and contraction. The 
following trends that have shaped this national 
and international restructuring for years have 
stabilized:

 � the specialisation and rationalisation of  
production systems, 

 � the withdrawal of small farm businesses 
and the resulting growth of the remaining 
ones, 

 � the growth in vertical integration and 

 � the spatial concentration of livestock  
production.

The strong regional concentration of livestock 
farming in Germany is shown in map 1. Dai-
ry farming in particular and the processing 
centres in the northern and (to a lesser ex-
tent) southern areas of Germany have deve-
loped animal populations that are regarded as 
presenting high risks to the environment and  
disease control challenges. In contrast, many 
other German regions have low animal densi-
ties. The outcome of the assessment of the im-
plications of the regional concentration varies, 
depending on the criteria used. Research on 
the optimal distribution of livestock farming is 
required. 

Map 2 shows the regional trends in livestock 
production during the past decade. It illustrates 
that livestock farming has been concentrating 
in regions where the animal density was alrea-
dy high. Livestock production is recovering in 
some regions in Eastern Germany.
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The timing of trends in production systems 
based on statistics is not shown here since the 
data are lacking. There is a lack of data espe-
cially in relation to those aspects that are the 
focus of critical debate.

Average livestock herd and flock sizes have 
increased continuously. This structural change 
has been proceeding relatively steady as 
shown in Figure 3 (example: German dairy 
production). Agro-political events (e.g. the in-
troduction of the Common Agricultural Policy 
at the end of the 50s, the milk-quota regulati-
on in the middle of the 80s) seem to have had  
little impact. This is a trend universal across the 
world.

The idea of what constitutes ‘large’ in terms of 
farm size varies greatly. The German Fede-
ral Bureau of Statistics provides the following 
(rounded) data on the distribution of livestock 
in terms of farm size in 2010: 

 �39 % of all cattle are kept on farms with 200 
or more animals

 �33 % of all dairy cows are kept on farms 
with 100 or more animals

 �64 % of all fattening pigs are kept on farms 
with 1,000 or more animals

 �61 % of all breeding sows are kept on farms 
with 200 or more animals

Map 2: Changes in livestock units (VE) 
per 100 ha of agricultural area (LF)  
1999 to 2007

Livestock units per 100 ha agricultural area (LF) Changes in livestock units (VE) per 100 ha of agricultural 
area (LF) 1999 to 2007

Map 1: Livestock units per 100 ha 
agricultural area (LF) 

Source: Federal Statistical Office and the statistical Offices of the Länder Note: the following counties in Saxony-Anhalt have been merged to enable the 
comparison between 1999 and 2007: Harz and Salzlandkreis, Anhalt-Bitterfeld 
and Wit-tenberg, + LK Jerichower Land + Stadt Dessau-Roßau
Source: Federal Statistical Office and the statistical Offices of the Länder
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 �52 % of all laying hens are kept on farms 
with 50,000 or more animals

 �72 % of all broiler chicken are kept on farms 
with 50,000 or more animals

As the effects of vertical integration in supply 
chains are not considered, the official statis-
tics do not show the full picture with regard to 
trends in sizes and economic concentration of 
livestock farms. Contract farming is of growing 
importance in poultry farming and to an increa-
sing degree in pig farming. Key elements of the 
production system are fixed by central supply-
chain players (e.g. meat processing busines-
ses). These supply at least some of the inputs 
and control production. Consequently, in these 

value creation chains a significant proportion 
of transactions are within businesses outside 
the farm. This gives the supply-chain operators 
greater control of the value chain than is the 
case where production takes place within inde-
pendent farm businesses. 

Source Federal Statistical Office, different years

Figure 3: Dairy production and number of dairy businesses in Germany 1995 to 2005
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Evaluation of the social impacts of 
the structural change 

 
In recent decades, the market-based structural 
transformation has resulted in a considerable 
increase in productivity and thus in lower pro-
duction costs. This process is viewed critically 
by consumers and farmers. 

n For consumers, many rejoice in the wide 
range of high quality food available at low pri-
ces and act accordingly. However, many consu-
mers state in surveys that they are very scep-
tical about current production systems and the 
structure of livestock production. Large herds 
and flocks, mechanized production methods, 
high animal performance, use of pharmaceu-
ticals, amputation of body parts, regional con-
centration and the emissions from livestock 
farming are named and shamed. Many people 
view these things critically but these views are 
only partly reflected in the choices they make 
as consumers. 

n For farmers, the large increase in productivi-
ty and the growth of farms have enabled many 
farmers to participate in the general growth 
of income - better than they could have done 
within their former structures. However, the 
farmers compete with each other and are on 
the treadmill of the free market economy (as all 
other entrepreneurs). As soon as progresses in 
productivity result in ‘higher than normal’ be-
nefits, new market entrants and an increase in 
production arise. This reduces prices and shifts 
the economic benefit towards the consumers. 
Farmers that neither can nor want to participa-
te in this competition and leave business view 
structural change in a way that is different to 
those who stay. There is little reliable informati-

on on how active farmers and those who have 
given up their business evaluate the develop-
ment of production systems. 

The media criticizes modern livestock farming 
in particular. The expression ‘factory farming’ is 
well established as a symbol of a form of live-
stock production that seems to drive structural 
change and is classified as undesired.

Science struggles with the term ‘factory far-
ming’. It (a) has not been defined and (b) of-
ten the number of stock is a poor indicator of 
the real consequences of modern production. 
Some scientific opinions support a focus on 
the problems that manifest within systems (e.g. 
emissions, animal diseases, prophylactic use 
of pharmaceuticals). Production system modi-
fications require assessment in how they align 
with wider societal aspirations. In contrast, 
other scientists consider it as important to deal 
directly with the phenomenon of resistance to 
’factory farming’ in society (in addition to the 
problem-directed measures).

The effects of production practice and systems 
on the behaviour and health of livestock re-
quire more attention. Recent ‘Eurobarometer’ 
surveys indicate that 66 % of all Germans rate 
animal welfare standards in livestock produc-
tion as ‘disturbing’ – this percentage has incre-
ased in recent years. In the eyes of many con-
sumers, the problem is not only animal welfare 
– there is also a close association made bet-
ween animal welfare and human health. Howe-
ver, the consumption of livestock products has 
changed only slightly. 

Most scientific studies of production systems 
conclude that common systems perform poorly 
in terms of animal welfare (see Nationaler Be-
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wertungsrahmen Tierhaltungsverfahren – Na-
tional Assessment Framework Livestock and 
diverse EFSA reports). This may be due to a 
focus on maximising productivity and hygiene 
at the expense of welfare. 

Outlook: Is an intensification of the 
conflicts to be expected? 

 
At this time, the conflicts around livestock pro-
duction and the trends within the sector are 
causing anger, disappointment and frustration 
in the public and in the farming community. 

These conflicts flare up on occasions of change, 
for example as a result of planning applications 
or as a consequence of television or maga-
zine reports. On these occasions, the lack of 
consensus in society about the correct treat-
ment of livestock is most apparent. Developing 
lasting strategies for fundamental changes in 
a globalized market-based economy is one of 
the challenges faced by the Expert Forum.

The growth in world-wide demand is expec-
ted to carry on into the future. The Food and 
Agriculture Organization of the United Nations 
(FAO) expects the annual production of meat 
to double within the next 40 years. There will 
be resource scarcity because of the increasing 
demand of the global agricultural economy for 
plant-based food commodities, raw materials 
and, especially, bioenergy. These tendencies 
will increase the economic pressure towards 
further intensification of production (more yield-
increasing production means) and greater pro-
ductivity (higher performances, better feed 
conversion).

There are no signs, nationally or internationally, 
for a break in the trend towards larger produc-
tion units and more vertical integration. 

There are some indications of fundamental 
change in the food industry and retailing. Ex-
amples include consumer avoidance of eggs 
from caged hens and campaigns against the 
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castration of pigs. However, the majority of food 
advertising focuses on price. The current eco-
nomic situation in Europe does not provide the 
prospect of strong income growth, so income-
related changes in consumer choices favouring 
products from systems providing high animal 
welfare are not expected. It remains to be seen 
to which extent better consumer information 
regarding different livestock farming systems 
could influence purchasing choices.

It is unlikely that the conflicts around livestock 
production will be resolved without interven-
tion. The difficult economic conditions and 
the growing scarcity of global resources could  
result in further worsening of the conflicts. The 
Expert Forum aims towards a lasting science-
based approach so that livestock farming can 
be measurably improved and harmonized 
with the social-political aspirations and values  
(cf. chapter 4). 
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3 Problem analysis and conclusions  
for the Expert Forum
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Problem analysis

There are several reasons and different drivers 
behind the current situation (cf. figure 4). To - 
gether, they form a complex network of effects.

Influenced by economic constraints, changes 
in livestock production have focused on ‘ratio-
nalization’ (production technology), ‘increased 
animal performance’ (livestock breeding and 
feeding) and ‘specialization’ (production ma-
nagement). This trend has resulted in lower 
costs, increased value for consumers and an 
improvement of competitiveness of the agri-
business sector. While public sector agricultural 
research has reinforced this development, the 
main driving force is the integration of livestock 
production in the market-based economy.

The existing trends in livestock farming will 
continue as long as consumers are focused on 
price. Better access to a wider range of clearly 
identifiable products with improved production 
quality from alternative systems could make a 
significant difference. The potential for change 
remains controversial. As more people become 
increasingly dissatisfied with the present trends 
(growth of the production units, specialization, 
performance demands on animals etc.) new 
products offering alternative purchasing op-
tions emerge. Up until now, these alternative 
segments have only gained significance in se-
veral niche markets.

The agricultural research community reacted 
to the growing social apprehension regarding 
the side effects of modern livestock production 
systems at an early stage many years ago. 
Numerous research projects have considered 
the improvement of animal health, animal pro-

tection, food quality and environmental effects 
of livestock production. However, most of the 
scientific results are focused individual sys-
tem components. Approaches that integrate 
comprehensive system solutions, combining 
scientific-technical approaches with economic 
and public policy instruments have not been 
intensively investigated. Some drivers and in-
centives in the research system itself partly re-
inforce this situation. 

In Germany, there are few inter-disciplinary re-
search groups devoted to explicitly setting tar-
gets to improve the existing livestock produc-
tion systems. 

The few exceptions concentrate on farming 
systems (e.g. keeping laying hens in small 
groups). In contrast, there are few teams look-
ing at livestock breeding, livestock nutrition and 
animal health that have the prospect of yielding 
realistic options that will result in strategic and 
fundamental change. There is even the small 
prospect of integrating technical, economic and 
legislative measures. However, the following 
analysis shows that without this integration the-
re is little prospect of change.

Technical changes that improve animal welfare 
and environmental performance while reducing 
production costs are easily adopted because 
of the internal economic benefits. The best ex-
ample is the move over decades from tie stalls 
to cubicle dairy housing systems. However, 
this combination of outcomes is the exception. 
The majority of modifications that are driven by 
public-good considerations increase produc-
tion costs. Such systems will only succeed if 
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 � the food business imposes increased stan-
dards (beyond minimum standards set by le-
gislation) across the whole market, thereby 
creating a new market segment and consu-
mers accept the resulting higher prices,

 �or the government encourages producers to 
invest in the required innovation using finan-
cial incentives,

 �or the government enforces legal obligations 
for producers to modify their production sys-
tems.

At first sight, the last option (tighter legislation) 
seems to be the obvious one. If the majority of 
the population desires a certain production sys-
tem, the political system could react accordingly 
and the increased production costs would be 
passed through the market to the consumers. 

However, there are difficulties as the open agri-
cultural market threatens to shift the production 
to foreign sites that are not subject to German 
or European legislation.

The second option (financial incentives) is pre-
sently embedded in the policy practice as part 
of the supportive measures of the Second Pillar 
of the Common Agricultural Policy through the 
consideration of animal welfare and environ-
mental objectives. The current debate about the 
reform of the Common Agricultural Policy does 
not yet indicate a major shift from Pillar 1 to Pil-
lar 2 for the period 2014 to 2020. The proposals 
for the ‘greening’ of Pillar 1 have not led to an in-
creased emphasis on livestock-related aspects 
within the Second Pillar. Therefore, there is little 
prospect of significant change arising from the 
Common Agricultural Policy reform.

Figure 4: Aspects of the conflicts in modern livestock production

Technological possibilities 

 � automation

 � high animal performance

 � decoupling from nutrient  
 cycles

Research organisations 

 � specialisation

 � little interdisciplinarity

 � short-term orientation of the   
 research programmes

Economic competition 

 � within regions

 � on the global market

 � changed factor prices  
 (increased cost of work)

Social expectancies 

 � alienation from agriculture

 � change in values

 � Increase in purchasing power
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Therefore, the most promising approaches are 
those at the interface between science and 
business, and, to a lesser extent, policy. These 
should cooperate in further development of the 
production systems in order to reduce the defi-
ciencies in terms of climate protection, environ-
ment and animal welfare. Societal aspirations 
might be fulfilled without an increase in pro-
duction costs that would undermine the com-
petiveness on international markets. Where 
this approach fails, the development of market 
segments that deliver higher process quality by 
means of higher production costs is required. 

It is not clear which aspects of production 
process quality concern the public most. This 
opens up a new area of research. Critics of 
intensive livestock production rarely present 
a consistent or coherent model of the desired 
form of livestock production. There may be con-
flicts between the emission reductions and the 
maintenance of traditional forms of livestock 
production. An emphasis on emissions means a 
focus on the performance of livestock in housed 
systems with mechanical ventilation, air scrub-
bing and slurry processing. Considering animal 
behaviour, these livestock production systems 
are often rated as less desirable and they do 
not fulfil the expectations of many people regar-
ding livestock production. 

There is another serious conflict concerning the 
growth in the size of production units. Agricul-
ture in most developed economies complies 
with the principles of the market economy. De-
cisions regarding the allocation of resources 
are made privately. Permanent change and a 
shift in the factors of production are subject to 
expectations of economic returns. But many 
people – including outside Germany – chal-
lenge the growth in the size of production units 
that arises from these market forces. There are 
indications that negative perceptions would re-
main even if research showed that large-scale 
production performed better in terms of animal 
welfare, livestock health, food quality and the 
environment. 
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Conclusions for the DAFA concept 

 
n  Development and realization of a 
 long-term comprehensive strategy 

As the problem is very complex and has va-
rious causes, fundamental change will not be 
achieved with research focused only on system 
components. It is necessary to create a long-
term overall concept that can guide both the 
short-term and medium-term activities. That 
overall strategy has to be supported by the 
DAFA member research establishments and its 
external communication needs to be clear and 
convincing.

n Incorporation of analyses of societal
 aspirations into the scientific concept

It is important to involve people that do not 
have any specialist knowledge of livestock pro-
duction. They enable the incorporation of so-
cietal considerations and values in the further 
development of production systems and com-
mercialisation structures. With this, it is possib-
le to identify and elucidate inconsistencies and 
conflicts in public opinion and to develop strate-
gies for communication. This engagement will 
not be achieved by individual ad-hoc polls. A 
research infrastructure allowing long-term ana-
lyses of public opinion will be required.

150 people from scientific organisations, business and 
wide society discussed the revised strategy at a second 
meeting in Hohenheim. 

The basis of the DAFA strategy was discussed in work-
shops.
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n  Establishment of sustainable cross-
 disciplinary cooperation

To refine livestock production systems and 
breeding concepts, the interaction between 
production and socio-economic research must 
be improved. In some cases new research ac-
tivities have to be established. Elaborating a 
concept to involve certain publicly desired aims 
in livestock breeding will only prove useful if 
there is also research about the development 
of consumer demand for the resulting products. 
This involves a whole range of questions for 
socio-economic research: How to develop a 
particular market for livestock products that 
align with public goods? What are the additi-
onal costs and what market share can be ex-
pected? How much are farmers willing to pay 
for ‘improved’ genetics? How could such a con-
cept be successfully realized in an environment 
dominated by strong international competition? 
What role could public policy play?

 

n  Travelling the ‘last mile’

The chosen example illustrates the importance of 
following research through in order to refine out-
puts to meet the practical needs of production in 
Germany. Experience has shown that applied sci-
ences considered practical application not always 
sufficiently. Conventional academic papers are not 
aimed at supporting public policy and commercial 
efforts to change complex systems (e.g. reducing 
the spatial concentration of livestock farming). 
Research results adopted by these users need 
further refinement and analysis. 
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n Adapting research funding to 
 new challenges 

The call for more cross-disciplinary work, re-
levant to practice, is not new. Existing deficits 
can be attributed to the fact that the incentives 
operating in the scientific community do not 
adequately reward applied inter-disciplinary 
research. By focusing on the ‘scientific impact’ 
and on publication performance, questions of 
social relevance or social benefit remain unans-
wered. This handicaps especially those sectors 
of applied sciences built on inter-disciplinary 
activity that are relevant to protecting or enhan-
cing public goods (rather than private goods in 
a commercial setting). Because research re-
sults relevant specifically to the structure of the 
industry in Germany are not easily published in 
international scientific journals, such research 
might be treated as only supplementary to re-
search more suited to producing conventional 
research outputs. Furthermore, three-year pro-
ject funding is not optimal for addressing syste-
mic and structural questions. 

 

n Developing and implementing 
 monitoring 

Public opinion is a hugely important factor in 
the conflicts around livestock production. The 
disconnection between farming and society 
means that fewer people have views based on 
first-hand experience. In addition, the media 
focus mostly on scandals. Frequently, interest 
groups (trade associations, NGOs) adopt ideo-
logical positions in public debate. The argu-
ments are often ‘individual black sheep are to 
blame’ vs. ‘more evidence that the whole sys-
tem is fundamentally flawed’. As a result, the 
conclusions reached with respect to any one 
incident are diverse and often polarised. 

The resulting task for science includes establi-
shing an objective audit of the performance of 
livestock production in relation to these public 
questions. Based on clearly defined criteria 
and societal viewpoints, the performance of 
the livestock sector can be continuously moni-
tored. Such monitoring can inform and direct 
public debate. It is the only way to determine 
whether the situation is improving or deterio-
rating, what kind of success has resulted from 
the different strategic approaches, and which 
consequences have to be drawn for refinement 
of the strategic concepts. A properly designed 
monitoring system may involve additional costs 
for livestock farmers and their business part-
ners, but these may be more than compensa-
ted by the numerous synergetic effects (e.g. 
QM systems, tracing, labeling, hygiene pro-
grams and livestock breeding).
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4 Objective and overall concept 
 of the Expert Forum

The central objective of the Livestock Expert Forum is to bring together and align German 
research establishments in a long-term research strategy in order to measurably improve and 
harmonize livestock farming with the societal aspirations.
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Alliance of science, economy  
and society 

To achieve the central objective of the Expert 
Forum, it is necessary to involve economy, 
policy-makers and social groups from the be-
ginning. 

 �Economy has to be involved if people from 
the agro-food economy are to implement 
science-based changes in their businesses.

 �Policy-makers must be involved because 
laws and regulations frame many decisi-
ons made by businesses and consumers. 
A fundamental improvement of the situation 
is unlikely without regulatory or legislative 
change.

 �Different societal groups have adopted criti-
cal positions on livestock farming and attract 
the attention of media and population. Be-
cause of the power these groups have, they 
have the responsibility to participate const-
ructively in the development of sustainable 
solutions.

It is expected that business, policy and socie-
tal groups will be involved at two levels. First, 
within a wide range of projects, and second, 
involved strategically in the overall planning in 
such a way that potential conflicts are identified 
and addressed early. 

The integration of these parties in the strategic 
overall planning is to be organized in such a 
way that the scientific work remains indepen-
dent. For this reason, decision-making will be 
the responsibility of the DAFA General As-
sembly and the DAFA Managing Board based 
on the contributions of the Steering Group of 
the Livestock Expert Forum. The General As-
sembly, the Managing Board and the Steering 
Group comprise only scientists from public sec-
tor research establishments and universities. 
The complementary Steering Group and Ad-
visory Council will discuss the development of 
the livestock sector, the results of the research, 
the conclusions and the further refinement of 
the concept. 
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Geographical focus 

At the outset, the Expert Forum will concentra-
te on Europe’s prevailing production systems. 
This approach is appropriate, as the central 
objective of the Forum is not only to contribute 
individual scientific papers to leading policy 
questions, but to find solutions to enable a 
measurable improvement in livestock produc-
tion through cooperation between producers, 
business and societal groups.

To identify, pursue and monitor performance in 
relation to objectives, individual Member States 
will have to act. Such action is difficult enough 
at the level of countries, and even more difficult 
at the level of the EU or the world. Considering 
this, the DAFA is initially focused on Germany. 
However, it will seek alliances with similar ac-
tivities in other regions of the EU to raise the 
impact of its work. 

It is to be expected that the results of the re-
search will spread over the borders of Europe. 
International alliances should be formed from 
the very beginning to solve national problems 
in order to conduct the best possible research. 
The formation of effective international re-
search alliances is an important sub-objective 
of the Expert Forum.

Science 

At the outset, the Expert Forum will focus on 
aspects of particular relevance to sustainable 
livestock production and make the biggest pos-
sible effort to achieve the central objective – a 
measurable improvement in livestock farming. 

This focus on long-term central objectives also 
means that the Expert Forum does not see its 
role as coordinating or steering all German live-
stock research. Although the established struc-
tures of research and research funding will be 
central to the progress of the Expert Forum’s 
work, the greater part of the livestock research 
effort will proceed independently from the Ex-
pert Forum.

There are several reasons for this. First, expe-
rience shows that the best ideas and the really 
pioneering innovations develop in rather un-
planned and unexpected ways. This is foster-
ed by a pluralistic research organization rather 
than centralized planning. Second, it is known 
that integrated or collaborative research has 
great advantages but is costly in terms of co-
ordination and transaction. Third, it should not 
be forgotten that the DAFA concept is relatively 
young and that there will be modifications to its 
way of working, especially during the start-up 
phase. 

The considerations above point to (a) establi-
shing a focused programme, particularly at the 
outset which (b) gives priority to the integrati-
on of those scientists that are convinced of the 
DAFA concept and (c) to developing a focus on 
few important central and long-term based ob-
jectives. 
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Subdivision into six  
Working Groups 

In view of the wide-ranging overall problems it 
is appropriate to form content-based Working 
Groups within an overarching strategic frame-
work. Resulting from the discussions about 
the content of the Forum’s work, six Working 
Groups have emerged (Figure 5).

At first, the central aims for each Working 
Group are to be defined and a decision has 
to be made which research and development 
strategies will be used to approach these cen-
tral aims. Central objectives may be for examp-
le the development of improved production 
methods, mitigation technologies to reduce 
emissions or a new information system within 
the food chain – there are many other possible 
examples.

It is foreseeable, that such central objectives 
will not be accomplished during the usual three 
year project life-cycle. Therefore, they need a 
longer-term perspective with sub-objectives in-
cluded and refined if necessary, depending on 
research progress.

There is a risk that the participants (scientists, 
advisors, research sponsors, policy-makers) 
will lose sight of the central objective and deal 
with individual aspects that will result in re-
search publications but do not contribute effec-
tively to real system solutions. This danger is 
particularly significant for large, complex the-
mes such as the improvement of livestock far-
ming that are strongly influenced by economic 
and policy developments. This complexity ex-
ceeds the capacity of even large-scale science 
projects such as that for decoding the cattle 
genome.
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Figure 5: Inter-relationships between the six 
Working Groups
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Organization of the Working Groups

 
To maintain sight of the central objective and to 
maintain the connection to the central objective 
of the DAFA, each Working Group will have up 
to three spokespersons who are willing to pro-
vide strategic leadership. The Working Group 
spokespersons will be responsible for leading 
the strategic development in their Group and 
representing it within the DAFA as well as in 
front of business partners, policy-makers and 
wider societal groups. 

To protect the coherence of the approach, it 
has been proposed that at least one member 
of each Working Group should also be a mem-
ber of the Steering Group.In detail, the Working 
Group spokespersons will fulfil the following 
tasks:

 �Organization of workshops where sub-ob-
jectives will be discussed and refinements 
of the strategic orientation of the Working 
Groups will be prepared.

 �Central coordination of proposals regarding 
the further development of the Working 
Group activities and collaboration in the 
initiation of research consortia.

 �Reporting to the Steering Group and colla-
boration in meetings of the Steering Group 
regarding the development of the Expert 
Forum.

 �Advising research funders prior to the calls 
for tenders (together with the Steering 
Group).

 �External representation of the Working 
Groups towards third parties.

The spokespersons should only come from 
public sector research establishments in order 
to protect the scientific independence of the 
Forum’s work. The collaboration of interest 
groups, businesses and individuals in the Wor-
king Group’s content-oriented work is not only 
foreseen, but greatly encouraged. Appropriate 
event for this could be the workshops of the 
Working Groups and the whole Expert Forum, 
where approaches to and results of the re-
search are discussed. Tangible private sector 
participation in the work of research consortia 
is also possible. 

The Working Group spokespersons will report 
to the Steering Group which in turn will be re-
sponsible for reporting to the DAFA Managing 
Board and the DAFA General Assembly. In the 
event of disagreements between a group of 
spokespersons and the Steering Group, both 
will report individually to the DAFA Managing 
Board which will then decide how to proceed or 
submit a proposal for decision to the members 
of the DAFA General Assembly.
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Figure 6: Organizational structure of the Expert Forum
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5 The Working Groups 
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The description of the scientific and technical 
focus of the Working Groups results from (a) 
meetings of the Livestock Expert Forum in  
October 2011 and March 2012, (b) workshops 
related to the BMELV (Federal Ministry of 
Food, Agriculture and Consumer Protection) 
in 2011 (e.g. Charta-process), (c) discussions 
within the Steering Group and (e) discussions 
with scientists that have shown their interest 
in joining and participating in meetings of the 
Working Groups. 

Based on the central objective, two to three ap-
proaches with the best prospects for achieving 
the aim which could not be realized with con-
ventional means of funding will be identified. 
These should be the focus of the work of the 
Expert Forum. 

This focus must (and will) not result in a situ-
ation that would exclude all other approaches 
from research funding. Only parts of the total 
research funds will be directed towards the 
DAFA projects so the majority of funds will be 
available for other projects.

It would not make sense to establish all re-
search within the DAFA framework. It is our 
aim to support long-term projects of practical 
relevance that draw heavily on interdisciplinary 
work and are of particular importance for the 
central objective of the Expert Forum. 

Working Group 1: Society

 � expectations

 �market segmentation

 � action for policy

Working Group 2: Indicators

 � evaluation

 � development of new indicators

 � implementing of a system

Working Group 3: Rural Area

 � regional concentration

 � emissions from different  

 livestock production facilities

Working Group 5: Pigs

 � designing fundamental  
 system alternatives

 � improvement of existing  
 systems

Working Group 6: Poultry

 � designing fundamental  
 system alternatives

 � improvement of existing  
 systems

Figure 7: Overview of research  
approaches / Working Groups 

Working Group 4: Dairy cattle

 � improvement of animal health
 � optimization of differently  

 intensive systems
 � automation and animal welfare
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Working Group 1: Society  

 
Objective
Analysis of societal expectations, labeling 
concepts and options for policy 

Many Germans are critical about the develop-
ment of modern livestock farming even though 
they are largely uninformed about production 
methods. Reservations are often expressed in 
phrases such as ‘agribusiness’ or ‘factory far-
ming’. Even many people familiar with agricul-
ture think that certain forms of livestock farming 
are problematic. Depending on their system of 
values, the reservations refer for example to 
deficiencies in animal welfare, use of phar-
maceuticals, the effects of large scale farming, 
geographical concentration or emissions from 
livestock farming. These criticisms and the de-
bate around them are the central reasons for 
setting up the DAFA Livestock Expert Forum. 

Since scientific and policy communities want to 
direct the limited resources towards an impro-
vement of the situation, it is necessary to set 
priorities. These are set for example in relation 
to the foci of public debate. But this is where 
the research must start.

First, an analysis of how people form their opi-
nions about livestock farming and how they 
want these opinions to be represented in so-
ciety is required. What sources of information 
do they use? How much do they want to get in-
volved in addressing the problems of livestock 
farming systems? To what extent do they want 
to delegate responsibility for resolutions and to 
whom? Are different social groups willing and 
able to prioritize the individual problems?

Second, citizens’ preferences regarding diffe-
rent target conditions of livestock farming need 
clarification. Which grievances are judged as 
most critical? How are principles and target 
states compared? How should priorities be set 
in the event of trade-offs (e.g. production cost 
versus animal welfare)? These scientific analy-
ses of social expectations regarding livestock 
production are expected to result in insights 
that will be important for further refinement of 
concepts in the other Working Groups.

In developing concepts for improving perfor-
mance, it is not only important to know the 
expectations of people, but also to clarify how 
to convert these expectations into changes in 
purchasing behaviour and lifestyle. Measures 
for further development of product identification 
(labeling) can be drawn from this as well as in-
dications of how and up to which degree sti-
pulations within the food chain (e.g. voluntary 
agreements of businesses or the whole sector) 
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could be an appropriate approach for addres-
sing societal concerns. 

Market transparency and segmentation (e.g. 
using labeling, voluntary agreements) are likely 
to result only in partial successes. In this event, 
additional policy measures (e.g. statutory re-
quirements for animal welfare) are required 
to secure the desired social outcomes. In this 
context, the following questions arise: What po-
licy options are available? What would be the 
impacts of the different options? What are the 
recommendations for the policy community?

Research approach 1A
Interdisciplinary development and sus-
tainable operation of a research infrastruc-
ture to analyze societal expectations and 
aspirations
 
 
As the topic livestock production is very com-
plex, ad-hoc surveys will not provide all the evi-
dence required to answer these questions and 
result in guidelines for a refinement of the pro-
duction systems. This Working Group needs to 
focus on collaboration between the scientists, 
other individuals and focus groups. Additio-
nally, representative surveys with large sample 
sizes could be conducted. 

Semi-structured interviews of individuals and 
analyses of focus groups will help to investi-
gate (a) the formation of opinions about dif-
ferent aspects of livestock production and (b) 
how different social groups rate different target 
conditions. In relation to (b), the assessment 
of the characterization of livestock production 
systems is required before examining how  

opinions are formed. This is the only way this 
work can provide the results needed by the 
other parts of the Expert Forum.

Further analyses will examine how focus 
groups modify their rating in response to an 
increasing level of information about livestock 
production. The ratings of ‘learning’ and ‘previ-
ously not informed’ focus groups will be compa-
red. These analyses will help to recognize the 
impact of information and its editing and will be 
the basis for a refinement of communication.

The focus groups will represent a broad spec-
trum of the population and will be manned in a 
way that enables clear answers regarding the 
forming of opinions in different social groups. 
There will be some focus groups whose mem-
bers work in livestock production. The collabo-
ration of these groups will increase the aware-
ness of different improvement strategies and 
their possible impact.

As the results of this Working Group are an 
essential basis for the scientific orientation of 
other Working Groups, it is necessary to refine 
its organization. It is far from enough to limit 
work to methodical basics and selected case 
studies. The aim is to create a sustainable and 
versatile research infrastructure that can pro-
duce ad-hoc results if required.
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Research approach 1B
Analysis of concepts for product  
identification and market segmentation 

The results of the focus groups and additional 
surveys will be analyzed to ascertain how the 
government and/or the private sector should in-
form consumers about process quality and how 
this might influence their purchasing behaviour.

The resulting insights can influence concepts 
aimed at an increase of the role of consumers 
in achieving desired production systems. The 
basis of such concepts can be either seeking 
the highest possible transparency of individual 
products (e.g. an animal welfare-label for each 
product) or aiming for voluntary agreements of 
individual businesses or even the whole food 
sector to sell only products whose production 
has fulfilled certain minimum criteria.

The development of such concepts and the 
assessment of their impacts are not trivial. 
Numerous legal and economic aspects have 
to be taken into account - especially if quality 
standards are to increase over the course of 
time. Prices of products produced under impro-
ved welfare conditions will have an increased 
difference to the prices of standard products. 
Therefore, consumers and food retailers will 
not drop the standard product segment com-
pletely. 

In an open market, this process can result in 
confusing product ranges and label competiti-
on. As a consequence, progress in improving 
animal welfare may slow down and controver-
sy could arise between representatives of diffe-
rent segments of the food chain. The definition 
of terms such as ‘animal-friendly’ and the ac-

cusation of trading with false promises would 
become more common. Experience shows that 
as a last resort, policy will intervene to develop 
binding rules. Supporting this intervention is a 
task for agricultural research.

In supporting these developments and debates, 
research focused only on system components 
and their resulting individual scientific questi-
ons is not sufficient. Research establishments 
supporting DAFA need to address (a) the deve-
lopment and refinement of basic concepts for 
successful labeling, (b) the drafting of options 
for the implementation and assessment of im-
pacts and (c) the development of advice and 
identification of (new) research fields. Based on 
these first-level steps, further research appro-
aches for a second phase can be developed. 
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Research approach 1C
Analysis and evaluation of courses of 
action for policy regarding animal welfare, 
environment and agriculture

It must be assumed that an improvement of 
livestock production needs policy action in di-
verse fields such as consumer policy (see la-
beling and prevention of marketing fraud) and 
the classic fields such as animal welfare policy, 
environmental policy and agricultural policy (re-
strictions, taxes, subsidies).

Many important questions requiring answers 
(especially regarding restrictions) will be 
addressed in the Working Groups 3 to 6. It ma-
kes sense to have research consortia examine 
how the legal framework needs to be changed 
in order to be able to introduce evidence-based 
and socially-accepted solutions as quickly as 
possible. Against this background, this sub-
group focuses on two higher-ranking fundamen-
tal questions that are important for all animals. 

The first fundamental question is how an inter-
national open market economy can succeed in 
the implementation of higher standards for pro-
cess quality for one economic region (e.g. EU, 
Germany) without a resulting shift of produc-
tion to regions with lower standards. Basically, 
the available policy options are known (e.g. 
consumer-orientated policy approaches, the 
purchasing of public goods through the Second 
Pillar of the Common Agricultural Policy, or mo-
difications of foreign trade policy, see chapter 
3). But many research questions relevant to 
policy development are not answered yet, so 
policy relying heavily on evidence cannot be 
developed.

In investigating science-based solutions, eco-
nomic and legal aspects are in focus. Is it pos-
sible to protect EU animal welfare standards in 
foreign trade? Is it possible to ‘purchase’ par-
ticularly animal-friendly production forms (e.g. 
investment incentives, continuous aids)? What 
would be the impact of the different options and 
how can they be compared? Which options do 
German or EU policies have to influence pro-
duction methods in third countries that aim to 
deliver for the EU market?

The second question concerns advantages 
and disadvantages of the international separa-
tion of feed production and use. Mainly social, 
economic and environmental research topics 
will be analysed here: How can feed produc-
tion systems and livestock production be com-
pared internationally? Which social, economic 
and environmental effects does the interna-
tional trade in feed have? How can the trend 
towards international specialisation along the 
value chain be reversed? What would be the 
impact of a substantial limitation of feed import 
into the EU?
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Working Group 2: Indicators

 
Objective
Overview of positions, trends and options 
in livestock production

 
The DAFA Expert Forum aims to achieve a 
measurable improvement of livestock husban-
dry in the view of society. This is very ambi-
tious. 

To monitor the progress in terms of the com-
prehensive goal and to identify where further 
refinement is required, the progress (in regard 
to the terms of Working Group 1) has to be ob-
served continuously. Therefore, it is necessary 
to develop a system of indicators. These indi-
cators must be relevant to the socio-political 
objectives, be practical and enable a holistic 
assessment of the situation. 

To verify progress in terms of the strategic ob-
jectives, especially those of the animal species 

related Working Groups, the Indicators Group is 
of central relevance. The importance of indica-
tors lies far beyond their use for the DAFA stra-
tegy. In the future, indicators will gain relevance 
for various fields. The current draft for the mo-
dification of §2 of the German animal welfare 
act (TierSchG) implies operational self-monito-
ring. Indicators can support the management 
of businesses (e.g. benchmarking systems), 
provide clear information for consumers about 
the status quo in livestock production and allow 
an integration of animal welfare into the quality 
management of the food chain (including sup-
port of risk-orientated analyses of meat). They 
help to realize and control the implementation 
of animal welfare and to develop target-orien-
tated supporting measures for improvement of 
animal welfare and their control. 

Even though these fields of use are very dis-
tinct, the use of methodology has to be harmo-
nized in order to be able to use it in different 
fields of application.
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Research approaches  in 
Working Group Indicators

Development and implementation of a sys-
tem of indicators that is connected to social 
expectations and can be used to produce 
reasonably priced food

World-wide, indicator-related research is at an 
advanced stage of development. The challenge 
of this Working Group is to refine and integrate 
these approaches in order to develop indicator 
systems for different areas of application (natio-
nal coverage, rating of policy, management con-
sultancy). 

This objective will not be easily achieved. Deve-
loping a system of indicators that can be syn-
ergistically used for different fields of application 
entails addressing the challenge of jointly mee-
ting the requirements for validity, reliability and 
practicability. Practicability means that the sys-
tem can be used at reasonable cost to produ-
cers. This can only be achieved through close 
interdisciplinary cooperation between business, 
policy-making and society.

As this task is very complex, priority in this ear-
ly stage needs to be given to indicators for the 
most important livestock species or production 
units. These include dairy cattle, beef cattle, 
pigs, fattening turkeys, laying hens, and broiler 
chickens.

Basically, the required research can be orga-
nized in three interlocking fields that build upon 
each other. 

 

Research approach 2A 
Evaluation of existing indicators 

Many different indicators and systems of indi-
cators already exist. Research projects cons-
tantly use indicators to monitor the effects of 
husbandry techniques on livestock. But these 
indicators are mostly customized for the res-
pective projects and their use can be very so-
phisticated. During the official meat inspection, 
indicators of animal welfare are gathered. Dif-
ferent producers‘ associations have developed 
benchmarking systems that consider animal-
specific indicators. In the European Welfare-
Quality® project, survey protocols for animal 
specific indicators have been developed. The 
resulting indicator systems are mostly output-
oriented, i.e. indicators based on the animal 
are used. There are also concepts that use 
resource- and management-specific indica-
tors in addition to animal-based indicators or 
others that only refer to resource-specific indi-
cators. Examples are Animal Welfare Indices 
(TGI), parts of which are used for some labels, 
or HACCP-concepts that have been developed 
for hazard analysis and critical control points 
regarding the impacts of husbandry systems 
on animal welfare. The National Assessment 
Framework for animal husbandry (Nationaler 
Bewertungsrahmen Tierhaltung) is a concept 
based solely on resource-related indicators.
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These existing concepts are a good starting 
point. It is important to gather and analyze them 
systematically. The analysis must consider the 
basic suitability, the validity and reliability, the 
practicability and efficiency of the indicators 
in regard to their refinement. Another aim for 
this sub-group will be the identification of key 
indicators with sufficient significance for their 
respective use.

Based on the efforts to establish a coordinated 
animal welfare network within the EU whose 
aims include the harmonization of indicators 
concerning animal welfare, it is necessary to 
cooperate and feed the research of this sub-
group back to research groups and research 
users in other European countries.

Research approach 2B
Development of ground-breaking species-
related indicators 

This sub-group will analyze how to automate 
the gathering of data used in indicators. It aims 
to optimize the efficiency and reliability of indi-
cators. The analyses will cover different pos-
sible collection-sites e.g. surveys of abattoirs, 
on-farm, and during transport. 

Furthermore, the range of indicators is to be 
enlarged. Presently, most indicators aim to 
identify negative effects on livestock. However, 
indicators should also address positive effects. 
Terms such as ‘animal protection’ or ‘good ani-
mal welfare’ are relevant here. Research re-
garding positive emotion is relatively new, but 
promising. Therefore, they will be covered by 
this sub-group.

Another innovative and promising approach is 
the investigation of biological markers that can 
be used as indicators for animal welfare.  
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Research approach 2C
Implementing a system of indicators

This sub-group will develop methods and pro-
cedures for an implementation of the indicators. 
It will investigate which indicators can be inte-
grated into and moved within the value-chain 
in order to enable their use in different fields of 
application.

An important research topic is the concentrati-
on of information by combining data related to 
different indicators for a range of applications. 
Furthermore, the feasibility and need to weigh 
different indicators needs to be taken into con-
sideration. The comparability and rating of in-
dicators for different aspects (e.g. behaviour, 
animal health) are part of this research.

To facilitate the acquisition of data in implemen-
ting indicators, barriers to the use of indicator 
systems have to be analyzed. In this context, 
systems of incentives to support the use, fun-
ding possibilities, management and protection 
of the resulting data, and legal questions regar-
ding the acquired data have to be considered. 

Additionally, the communication of results to 
the respective users (producers, the trade, 
and consumers) has to be taken into account. 
A close connection to the research of Working 
Group 1 (Society) is appropriate here as the 
expectations of society for transparent commu-
nication have to be considered.

In view of the aim to comprehensively cover 
livestock farming conditions, the system of in-
dicators has to be extended beyond the imme-
diate environment of the farm animal. Means of 
integrating environmental indicators will be pro-
vided from the very beginning. It is planned to 
cooperate closely with Working Group 3B that 
identifies emission values for different livestock 
farming facilities. 
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Working Group 3: Rural Area

Objective
Reduction of environmental impacts and 
optimization of spatial distribution 

Livestock farming is part of the rural areas and 
contributes to a socially desirable development 
of these areas (regional economy, landscape, 
etc.). Livestock production is often in competi-
tion with other land uses (e.g. residential use, 
tourism). Production units emit nutrients, dusts, 
odours, sounds and germs which can interfere 
with people, businesses or habitats. This can 
occur even over distances beyond the imme-
diate vicinity of production. Closer analyses 
show that there are two categories of problems 
that have different sources and therefore requi-
re different solutions.

The first issue is the spatial distribution of live-
stock production. In recent decades, concent-
ration of production in some areas has conti-
nued. Production is now highly concentrated in 
some areas while other areas contain very little 
livestock. In view of nutrient loading and animal 
disease risk, high spatial concentrations are 
viewed critically. The challenge is to develop 
a legal framework that results in an improved 
spatial distribution of livestock production.

The next question concerns livestock produc-
tion units and their emissions – independent 
from their location in areas of highly concen-
trated livestock farming or an even spatial dis-
tribution. The challenge is to refine the produc-
tion systems in order to minimize emissions 
and undesired effects in their neighbourhood.



Livestock Expert Forum

45

Research approaches in 
Working Group Rural Area

Obviously, these issues need completely diffe-
rent research strategies and different research 
consortia. Regarding the first, the research 
questions are primarily spatial and related to 
organisational planning with an important focus 
for example on the spread of infectious agents. 
The second area requires research in produc-
tion technologies involving a close cooperation 
between livestock producers, technicians and 
management experts.

Research approach 3A 
Supervision of spatial distribution in  
sustainable livestock farming 

Presently, there are three types of problems 
that arise especially in areas with high densi-
ties of livestock production: the oversupply of 
organic nutrients, the high risks of epidemics, 
and the emissions from large-scale livestock 
farming (for the latter see sub-group 3B). How-
ever, the spatial concentration of livestock 
farming has advantages (e.g. positive cluster-
effects, regional value chains). The challenge 
is to balance advantages and disadvantages 
of different distribution patterns. The different 
levels of policy (from the municipality up to cen-
tral government) could act to archive optimal 
distribution results over time.

The rating of different spatial patterns must con-
sider the variety of regional frameworks so that 
the indicators can be feasible. The indicators 
should (a) show the economic, environmental 
and social effects of a spatial concentration 
of livestock production, (b) be transferable to 
a consistent system of evaluation and (c) con-
sider interactions between livestock produc-
tion and alternative land use (e.g. bio-energy, 
tourism). The overall result should be a rating 
framework for comprehensive use and the eva-
luation of different livestock concentrations as 
an element of multifunctional areas.

This research approach will explicitly consider 
the question how to rate different spatial dis-
tribution patterns of livestock production in re-
gard to the control of epidemics and disease 
prevention. In this context, past experiences 
must be analyzed, taking into account the de-
sign of different spatial constellations, animal 



Livestock Expert Forum

46

species, epidemics and control strategies. On 
a short-term basis, the results can be used for 
the evaluation of prophylaxis, to develop control 
strategies and to advise the business and policy 
communities with respect to spatial planning. 

Findings from the above-mentioned analyses 
will (under consideration of results from sub-
group 3B, see below) conclude that certain mo-
difications to the spatial distribution of livestock 
farming make sense in the long run. This raises 
questions about possible courses of policy ac-
tion and the evaluation of different options.

A wide range of policy fields need to be taken 
into consideration (e.g. construction law, spa-
tial planning, agricultural policy, animal epide-
mics policy, environmental policy). For each of 
the policy options, the responsible agents on 
the regional level (e.g. municipal, district, sta-
te, federal) need to be identified. Economic, 
environmental and social effects should be 
taken into account when rating the numerous 
options. The regional impacts of the different 
approaches will be analyzed on the basis of se-
lected areas (e.g. areas of high concentration 
of livestock farming or areas with low animal 
concentration and spatial potential).

Research approach  3B 
Minimizing environmental impacts of  
livestock production facilities

At national and European scales, livestock 
production is an important source of airborne 
emissions (ammonia, gases with climatic ef-
fects, odours, dust and biological aerosols) 
that have an impact on the environment. These 
arise from the application of animal manures as 
well as the housing systems. 

Environmental pollution by livestock produc-
tion is subject to national and international 
regulations for air pollution control and clima-
te protection. These imply a transformation of 
scientific results into policy interventions. For 
many areas of livestock production, there are 
already reliable data. However, there are also 
significant gaps in data regarding new livestock 
production systems and certain parameters 
(especially biological aerosols). This insuf-
ficient evidence base hinders the advance of 
animal- and environmental-friendly production 
systems. Furthermore, it results in different 
applications of emission control and environ-
mental law in different federal states. For ex-
ample, the lack of data complicates an appro-
priate evaluation of the environmental impacts 
of open barns, surfaces and diffuse sources. 
The insecurity in the evaluation of emission be-
haviour in open coverage type results in lower 
acceptance among the population and partly 
among approval authorities, and therefore in 
non-approvals. Furthermore, the lack of data 
hinders the approval and spread of animal- and 
environmental-friendly forms of production at a 
European level with respect to the exchange 
of information on Best Available Technologies 
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(BVT) within the IED directive, the discussions 
regarding the UN/ECE emissions reduction 
protocol and the NEC directive for the reduc-
tion of ammonia emissions. 

The following important research topics arise 
from this analysis:

It is planned to develop nationwide harmonized 
measurement methods for emission factors 
of various new higher welfare husbandry sys-
tems (e.g. ambient air and naturally ventilated 
housing systems with runs and/or straw). The 
selection and prioritization of the processes 
must be defined in collaboration with the other 
Working Groups. In advance, basic methodical 
research is required especially regarding the 
emissions of biological aerosols and germs. 
The impact of different measures will also be 
analyzed based on nationally and internatio-
nally harmonized measurement methods and 
evaluated with regard to state of the art tech-
niques and new requirements.

The models for the calculation of transmission 
and emissions are not sufficiently validated for 
specific near-ground and diffuse sources and 
are therefore often challenged. The same ap-
plies to the transport of gases and odours and 
even more for the transport of particulate sub-
stances or biological aerosols. Regarding the 
latter, the knowledge base is weak. The exis-
ting scientific models must be analyzed regar-
ding their practicability. 

The effects of gaseous emissions and dust 
on health have already been analyzed. Re-
garding biological aerosols especially outside 
the housing facilities (low concentrations), the 
health risks are not yet known. There are neit-
her thresholds nor limits. It is impossible to draft 

legal frameworks while lacking evidence about 
the effects of the relevant emissions on health. 

The consideration of scientific evidence in de-
veloping legislation is problematic. Local of-
ficials need access to methods that support 
them in managing the planning process. 

A visionary aim could be the development of 
the so-called ‘zero-emission-housing system’. 
This does not signify that the animal house its-
elf does not emit, but that the balance of the 
whole process chain does not result in net 
emissions. 

This Working Group needs to cooperate close-
ly with the Working Group 2 (Indicators) as well 
as with the animal species related Working 
Groups 4 to 6 (Dairy cattle, Pigs and Poultry). 
The calculated factors of emission are also in-
put parameters for a system of indicators that 
rates the environmental effects of livestock pro-
duction units. The data that have possibly been 
acquired during the measurements of emissi-
ons are indicators of animal protection in live-
stock production systems.
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Working Group 4: Dairy cattle

Objective 
Improving animal health by optimization of 
milk production systems  

As both dairy and beef production are facing 
big challenges, it would be justifiable to develop 
research strategies for the two of them in this 
Working Group. However, the comprehensive 
aim of the Expert Forum is to combine forces 
for a measurable improvement in livestock 
farming which requires focusing. This means 
that some degree of concentration is required. 
Three sub-groups are therefore working on  
dairy cattle. 

Contrary to pig and poultry farming, dairy far-
ming has not yet been the focus of the same 
degree of public criticism. But the restructuring 
of agriculture is also rapidly advancing in the 
dairy sector and at least a part of the populati-
on will critically evaluate the resulting forms of 
production and herd sizes. The main focus – as 
with other livestock species – is on the sizes 
of herds, animal health, automation and animal 
performance. 

From a scientific viewpoint, the problems of 
many dairy farms with respect to animal health 
and fertility cause some concern. The advan-
cing mechanization of dairy farming could ag-
gravate these problems if business manage-
ment cannot keep pace. However, with modern 
technology, production systems can be adap-
ted to the animals‘ needs, the care for livestock 
can be intensified and comprehensive data 
sets can be used to support preventive animal-
health management. This rapidly changing 
sector is faced with the challenge to use the 
technological possibilities and to limit the risks.
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Research approaches  in 
Working Group Dairy cattle

To approach the main objective of this Working 
Group, different research strategies have to be 
followed simultaneously. These considerations 
have resulted in three sub-groups. The main 
idea of this research approach is the improve-
ment of animal health and the animal protection 
within production systems. The approaches are 
(a) the development of animal health concepts, 
(b) the development of alternative production 
systems and (c) the use of technologic impro-
vements, especially sensor technology.

Research approach 4A
Concepts for the improvement of individual 
and herd health, particularly in problematic 
areas  

The ultimate aim of this sub-group is to ge-
nerate scientific evidence for a sustainable 
improvement of animal health through the in-
tensive use of data in the provision of advice. 
Extensive animal- and business-specific data 
that have not been used sufficiently yet and 
new developments in technology are good pre-
conditions to develop the fundamental data ba-
ses for such advisory systems. However, these 
data will have to be updated with new pheno-
types of animal health. Therefore, generating 
the necessary data is an important task for this 
sub-group. In view of the required data, the 
sub-group will have to cooperate closely with 
the sub-group 2A.

The development of animal health concepts in 
this sub-group is based on three basic approa-
ches:  

 �Basing concepts on the indicators develo-
ped in close cooperation with sub-group 2A 
(e.g. claw-diagnoses, specific causes of pre-
mature culling, disease diagnosis etc.). Ma-
nagement concepts for a sustainable impro-
vement in animal health will be developed 
and tested (e.g. animal health plans). This 
is the basis of a close cooperation with sub-
group 2B.
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 �Simultaneously to this approach focused on 
management-associated problems of ani-
mal welfare, factors can be identified that 
are more closely connected to husbandry-
related aspects and feeding. Those should 
also be refined and improved.

 �By finding the genetic and physiologic re-
asons for individual differences in animal 
health, biological markers will be identified 
in order to contribute to a breeding-related 
improvement of animal health and used as a 
basis for the development of new indicators 
in cooperation with sub-group 2B. 

This sub-group is considered a necessary in-
dividual research field, as the past has shown 
that problems of health and fertility are often 
caused by deficiencies in husbandry, feeding 
and management. The high individual and herd 
variability in animal health is of high relevance 
for animal welfare, especially for farms that are 
positioned at the lower end of the spectrum re-
garding mastitis incidence, metabolic and fer-
tility problems. Therefore, the approach is pri-
marily focused on the question how to identify 
problem animals or problem facilities and which 
information, incentives or sanctions are most 
suitable to convince managers to modify their 
livestock production, feeding and management 
in regard to optimal animal health conditions. 
The target audience for analyses and measu-
res for herd health should be the lowest third of 
farms that have been resistant to using adviso-
ry services in the past. Direct compulsory mea-
sures should only be used for very substantial 
deviations as ultima ratio. Therefore, the refine- 
ment of concepts for motivation and advice 
should be an important task for this sub-group. 
Past experiences with animal health plans can 

be used as methodical support. Nevertheless, 
different methodical options should be analy-
zed. 

For the practical implementation of the task, it 
is necessary to start with a consistent merging 
of data sources regarding animal welfare and 
the organization of comprehensive data acqui-
sition. However, this approach will not result in 
adequate coverage of all areas. There is a par-
ticular need for further indicators regarding me-
tabolic stability and clinical fertility problems. 
For example, cell count data are not an ade-
quate indicator of the incidence of mastitis. Pri-
ority should be given to the analysis of genetic 
and physiologic reasons for in-herd variability 
in animal health status. This could lead to the 
development of innovative biological markers.

In addition to the immediate effects, this sub-
group can contribute to the basic principle of 
the new animal welfare act. This principle im-
plies that each livestock farmer should estab-
lish and operationalize monitoring systems to 
permanently monitor animal health and fertility 
in dairy farming. Successful implementation 
needs an adequate legal framework. In this 
respect, countries such as Denmark, Sweden 
and Austria are ahead of Germany. Therefore, 
this Working Group will develop the scientific 
fundamentals needed to shape the legal frame-
work by the policy community. This needs to 
comprise the legal prerequisites for merging 
the data that has been acquired in different lo-
cations into a central database. The framework 
has to prepare an obligatory and comprehensi-
ve acquisition of health information as well as 
to determine aims for animal health that will be 
the basis for sanctioning problem farm busi-
nesses. 
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Research approach 4B
Optimization of production systems with 
high and average milk performance 

It is most likely that the general trend towards 
increasing milk performance per cow will conti-
nue – nationally and internationally. The recent 
developments have shown that well-managed 
farms can use the steadily increasing genetic 
potential of high-performance cows without 
increased animal health problems. Neverthe-
less, the requirements in feeding, husbandry, 
breeding and management of livestock are in-
creasing so that the development of optimized 
management concepts for high performance 
herds is an important research target. 

An emphasis on high milk yields is not suited 
equally to all sites, managers and marketing 
channels. Comparative analyses of German 
production regions illustrate that high milk 
yields are to a certain degree an indicator of 
economic effectiveness. International compa-
risons show that different local conditions re-
sult in differences in the optimal intensity and 
the optimal milk performance per cow. To date, 
the optimal yield level as affected by local cir-
cumstances has not yet been the subject of 
research. 

Farmers considering new approaches to ma-
naging their dairy herds need guidelines (a) for 
the optimization of extensive production me-
thods and (b) on their optimum economic per-
formance compared to maximum-performance 
production. Economic analyses will consider 
the effects of agri-environmental policy mea-
sures and special marketing programs (e.g. 
pasture-milk). Finally, different production sys-

tems (intensive and extensive) and concepts of 
management and marketing will be compared. 

This sub-group aims to (a) develop customized 
systems, (b) analyze their economic, environ-
mental and social impacts and (c) support lo-
cal and knowledge-based advisory systems. 
Three areas of research are planned: 

 �Pilot farms (or pairs of pilot farms) will be es-
tablished where the two different concepts 
will be simultaneously run, individually op-
timized and compared. These farms will be 
used for demonstration purposes. 

 �There will be systematic comparisons bet-
ween farms in Germany and other countries 
that work with one of these two philosophies 
under comparable local conditions.  These 
comparisons seek to deliver large data sets 
to support assessments of competitiveness, 
animal health and environmental effects. 

 �The development of breeding programs 
considering economic and animal-welfare 
aspects in order to establish an optimal ge-
netic basis for herds with high and average 
performance levels.
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Research approach 4C
Shaping automation for the benefit of  
dairy cows

The automation in dairy farming is advancing 
rapidly. Fully automated milking systems are 
state of the art. Feeding and manure removal 
can be mostly automated. Depending on the 
way it is implemented and managed, automati-
on can either be positive or negative for animal 
welfare. Fully automated milking enables each 
dairy cow to be milked at her demand. At the 
same time, there is the risk that animal obser-
vation may be neglected and animal health can 
be affected.  

The data generated in these systems are very 
relevant to economic performance. Data that 
are individually acquired by diverse sensors 
can be used to shape the process of produc-
tion individually to the benefit of each animal. 
This application ideally requires that the data 
sets are reasonably compressed, analyzed 
and prepared for process control (automated or 
to support the manager’s decisions). With such 
large data sets, there is a need for research on 
the internal and external merging of data from 
different systems. 

This sub-group will conduct the research re-
quired for the development of rules that are 
primarily needed on research stations in close 
cooperation with the industry. The etho-phy-
siological responses of animals is the main re-
search area involved in optimizing automated 
systems for the benefits of the animals. Simul-
taneously, associated teams will be establis-
hed wherein farmers and advisors (a) rate the 
research approaches and contribute their ideas 
and (b) compare the interim results of the expe-

rimental research to the experiences from their 
farms. This will rapidly create a wide-ranging 
knowledge base to help farmers use automa-
ted production processes. 

One focus of this sub-group will be the merging 
and analysis of automatically acquired data. 
The new technologies will provide milk produ-
cers with significant autonomy. Thus, traditional 
ways of performance assessments and analy-
ses of farm businesses will be challenged. In 
the past, these were important elements of ma-
nagement, advisory services, animal breeding, 
agricultural statistics and policy advice. In fu-
ture, central data gathering will still be required. 
For this reason, new concepts will be develo-
ped that can offer attractive data analyses as a 
reward for the data supply. In view of a possible 
use of the newly acquired data as indicators, 
there will be a close cooperation with Working 
Group 2 (Indicators).

Parallel to this research, Working Group 1 (So-
ciety) will analyze the social acceptance of au-
tomated husbandry systems. The focus will be 
on the correct representation of the advanta-
ges of automated processes to people without 
expert knowledge. The limits of acceptance of 
automation will be assessed as an input into 
research strategy development. 
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Working Group 5: Pigs 

Objective
Improvement of pig production systems 

Following the numerous expert discussions in 
2011, it is clear that production systems that 
cannot ensure the physical integrity and the 
welfare of livestock will not be accepted by lar-
ge parts of the population. There are already 
methods of pig production with better welfare 
outcomes, known for example from organic far-
ming, but they have not gained significant im-
portance in main-stream agriculture. Therefo-
re, it is not a question of ‘if’ but ‘when’ and ‘how’ 
pig producers will be forced by changing frame-
works to stop the castration of piglets without 
anesthesia, the amputation of tails and maybe 
further manipulations of the animals (e.g. teeth 
clipping). 

Farming is therefore facing the question whe-
ther future expectations for animal care and 
welfare will be met by refinement of current 
production systems or if fundamental change is 
required. Answers to this question differ grea-
tly. In addition, further negative aspects of the 
current development of pig farming have to be 
considered in the following areas: breeding (lit-
ter performance), animal nutrition (stomach ul-
cers), animal health (antibiotics) or production 
economics (farm size). These different problem 
areas are closely connected.

Should policy consider fundamental modifica-
tions of the production systems, it can be reali-
stically expected that the sector will be granted 
long adaptation periods. However, under pres-
sure from public debate, the pig sector may be 
required to change faster and introduce – as has 
already happened with shell eggs – the higher 
requirements for husbandry systems in advan-
ce of the normal fixed asset replacement cycle.
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Research approaches in 
Working Group Pigs

The starting situation depicted implies a two-
fold research strategy: First, science should 
plan ahead and try to scrutinize production sys-
tems as a whole and develop completely new 
approaches that meet the expectations of es-
pecially critical demographic groups. This can 
but will not necessarily mean that these sys-
tems will only have the capacity to compete in 
small niche markets. Second, science should 
also work on gradual improvements of current 
production systems so that they remain com-
petitive in the global (mass) markets and simul-
taneously deliver measurable improvements in 
animal protection and animal health. 

Research approach 5A
Development and analysis of new pig  
production systems

The development of fundamentally different 
husbandry systems is a big challenge for sci-
ence. The first question will be how to prioritize 
the weaknesses of the current systems. This is 
of importance if it should prove impossible to 
develop a production system that is better in 
meeting the requirements for animal and en-
vironmental protection than current systems 
or if conflicting goals between animal and en-
vironmental protection arise. A complete eva-
luation of current and future systems conside-
ring all relevant aspects is desired. There will 
be further analysis whether advantages in one 
sector (e.g. animal welfare) will have to be tra-
ded against disadvantages in other sectors. In 
such situations, the rating of production sys-
tems will depend on public judgment. 

It is important for the success of the Expert 
Forum to address aspects not only abstractly 
(What is more important for you, animal wel-
fare or emission reduction?), but to have sub-
stantial references to the planned or analyzed 
production systems (How do you evaluate the 
introduced alternatives based on the following 
information?). Therefore, a close interplay bet-
ween Working Group 1 (Society) and this sub-
group is required. 

The innovations arising from this work can 
only be developed through interaction between 
technical and farm business research. In the 
past, interdisciplinary approaches with the aim 
of developing new production systems have 
been rare. Therefore, an innovative approach 
to research funding is sought within the Live-
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stock Expert Forum. It is proposed to begin 
with a competition of ideas based on concept 
notes (in the style of architectural competitions 
in the building sector). These would be based 
on outlines of impacts. The selected concepts 
would be taken forward for development, trials 
and impact assessments. Should it become 
clear that – despite optimization based on sci-
entific and economic analyses – the alternative 
production of pigs would be impossible without 
a significant increase in costs, the question of 
marketing potentials would have to become an 
important part of the research strategy. The 
concepts put forward should set out market ef-
fects and how these will be achieved. The sci-
entific analyses that will be required over the 
course of research have to include the question 
of international competitiveness and should be 
closely harmonized with food system economics.

Research approach 5B 
Improvement of existing production  
systems 

While the results of the sub-group 5A will presu-
mably change agricultural practice only in the 
long-term, the research approach of sub-group 
5B is oriented towards continuous gradual im-
provements of the current production systems. 
Sow longevity and comfort, sustainable high 
animal welfare systems, work management 
and husbandry will be considered in particular. 
The research approaches will also consider ex-
periences with the advantages and disadvan-
tages of already existing alternative production 
systems.

The establishment of farm comparisons with 
the participation of several hundred busines-
ses is expected. The choice of businesses will 
be designed to result in homogenous groups 
of businesses. Within these groups, specific 
variations of the adaptation measures will be 
introduced. Depending on the funding of the 
Working Groups, it may make sense to estab-
lish several of these large groups from the very 
beginning to better cover different starting po-
sitions (regarding housing, production system 
and farm size).
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The main focus is to create sub-groups within 
the homogenous groups of businesses that can 
thoroughly trial different adaptation strategies 
and probe their impacts. These analyses requi-
re deeper data sets than are usually available 
(e.g. slaughtering results, possibly the acqui-
sition of data on animal behavior). In harmoni-
zation with Working Group 2 (Indicators), the 
comparative analysis of the results will sup-
port conclusions regarding the modification of 
experimental approaches that will be – again 
comparatively – analyzed during the following 
periods. Additionally, certain questions can 
be identified and scientifically analyzed at re-
search centers. 

To secure business participation in examining 
these concepts, additional expenses will have 
to be reimbursed. Various additional costs in-
clude supplementary data acquisition, the ad-
aptation measures in the production systems, 
and the risk of reducing economic performance. 
The prerequisite for this concept is that indivi-
dual federal states take part which can fix ap-
propriate objectives of funding in the program 
planning that they are required to do within the 
framework of the Second Pillar of the Common 
Agricultural Policy. The innovation partnerships 
that have been proposed by the EU commissi-
on may offer a promising new approach. 
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Working Group 6: Poultry

Objective
Improvement of the production of eggs and 
poultry meat 

Poultry farming in particular is in the focus of 
public discussion. Regarding laying hens, this 
has already resulted in extensive changes in 
the husbandry of the animals and the labeling 
of foods. 

The social debate about the production of eggs 
is not only focusing on cage system housing. 
Practices such as de-beaking or systematic 
killing of male day-old chicks are challenged. 
But it is foreseeable that even alternative hus-
bandry systems (free-range and barn) will be 
challenged. Currently, these systems still have 
relatively good reputations, as the debate has 
been focusing on ‘cage vs. alternative’. Howe-
ver, many fundamental problems (sexing, de-
beaking, feather pecking, cannibalism, broken 

bones, use of pharmaceuticals, and risk of epi-
demics) have not yet been solved in current al-
ternative production systems. 

The legal framework has changed less for broi-
ler chickens than for laying hens. But there is cri-
tical discussion here, too. Criticism is focusing 
on the use of antibiotics that are, according to 
latest analyses, still widely spread. Conditions 
that increase the use of antibiotics such as 
small spaces, big group sizes, but also econo-
mic demands, supply requirements in contract 
farming and regional concentration are subject 
to discussion. It is also supposed that animals 
suffer from the impact of performance breeding 
and cannot behave naturally as a result. This is 
especially relevant in the production of turkeys 
and Muscovy ducks and especially valid in the 
later phases of production. De-beaking as is 
currently practiced is criticized, especially for 
turkeys and Muscovy ducks.
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Research approaches in 
Working Group Poultry
 

The starting conditions for the development of 
a research strategy are very complex, so that 
interim strategies are orientated towards diffe-
rent timelines. 

 �The development and trial of alternative sys-
tems is required. The results will need some 
time to develop practical impact. 

 �Because of this long time span and the un-
deniable problem pressure (under the influ-
ence of the present debate regarding the use 
of antibiotics in poultry farming), simultane-
ous development of the current production 
systems is required and can enable at least 
an interim solution for current problems.

Both approaches require interdisciplinary co-
operation between animal ethologists, vete-
rinary scientists, epidemiologists, production 
technicians and economists. Furthermore, the 
integration of the various actors along the de-
velopment chain is required to ensure that de-
velopment meets the practical needs of econo-
mic production. 

Research approach 6A 
New production systems for eggs  
and broilers 
 

This sub-group is designed in the same way as 
sub-group 5A. Therefore, it will also rely on a 
close cooperation with Working Group 1 (So-
ciety). Even without anticipating the work the-
re, the research planning has to begin with the 
assumption that parts of society will demand a 
radical change in poultry production systems. 
Therefore, the challenge will be to develop al-
ternatives that address societal expectations, 
but at the same time have the prospect of sup-
porting economically viable poultry farming.

At the outset of this long-term work, the sub-
group will focus on laying hen and broiler pro-
duction. Later, turkey and duck production can 
be involved in the work, based on the experien-
ces with hens and chickens.

The whole value chain needs to be analyzed. 
This includes, apart from the vertical chain 
(grandparents’ line, generations, laying hens 
and fattening poultry), the hatcheries, the trans-
portation and the process of meat production. 

An important prerequisite for the improvement 
of poultry production systems is to include 
scientific research on animal behavior. This 
involves the animals‘ interaction with light, 
structural elements and space. Without expert 
knowledge regarding flock dynamics, new ap-
proaches in poultry farming cannot be develo-
ped with confidence. Modifications of time- and 
space-structure in poultry farming that can con-
tribute to animal welfare and will not adversely 
affect food quality and safety are required e.g. 
structural engineering (space and activities, 
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structured days, different activity and climate 
areas), the question of the size of individual 
animal units (flocks) within the barns and feed 
management (contents, structure, rhythm).

Biosafety and animal health are particularly 
important. How the production units should be 
arranged in the (local) area and in the housing 
system need to be analyzed. Considering this, 
important epidemiologic questions have not yet 
been answered properly. These relate to partiti-
oning of space. The issues include optimal pro-
phylactic strategies in houses or in outdoor sys-
tems, controlled ventilation for protection from 
germ entry, and (in cooperation with Working 
Group 3A) the spatial distribution of production 
units for the prevention of diseases spreading 
in wild and pet populations. Furthermore, it 
needs to be investigated how preventive mea-
sures can be adjusted to the individual animal 
or the herd and possibly be complemented with 
alternative prevention measures. That would 
for example include analyses of the use of pre- 
and probiotics that aim at stabilizing the natural 
defense and intestinal flora as a barrier against 
entering pathogens. 

Within a fundamentally new approach the 
question of appropriate genetics has to be ana-
lyzed thoroughly. Facing the strong economic 
concentration in poultry breeding, especially 
this part of the research strategy relies on the 
cooperation with the business sector. Eventu-
ally, the breeding of dual purpose lines will be 
considered as a possibility to render the killing 
of male day-old chicks unnecessary. Further-
more, analyses are required of (a) how de-
beaking (prevention of cannibalism) could be 
made obsolete by choosing other lines and (b) 
to what extent breeding lines that are less vul-
nerable to certain infections and illness-com-
plexes than current lines can be developed.

New production systems can be economically 
viable if businesses have an economic advan-
tage from investing in them. For this reason, 
the involvement of economic research is re-
quired from the outset. Production sector eco-
nomic analyses have to (a) estimate the addi-
tional costs of alternative systems along the 
food chain and (b) analyze which locations (in 
Germany and internationally) are more or less 
appropriate for the developed production sys-
tems. Market analysis is required to estimate 
(a) the dimensions of the willingness to pay for 
certain product and process qualities and (b) 
which market organization is most appropria-
te to harmonize consumer demands and food 
production. 

Research approach 6B 
Improvement of existing production  
systems 

The development of system alternatives that 
will take place in sub-group 6A requires long 
development and testing time-spans and even-
tually bigger investments in the farm-level 
development. New production systems will 
be established only in small markets at first, 
especially if they involve substantially higher 
production costs. Because of these facts, ag-
ricultural practice will be based on the current 
production structures for many years. 

For this reason, sub-group 6B is oriented to-
wards the short-term modification of broiler 
production to deliver a substantial decrease in 
the use of antibiotics without having to wait for 
fundamental system changes. The reduction of 
the use of antibiotics is important to mitigate re-
sistance development, therefore it is necessary 
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to intervene in relation to those production pro-
blems that have required the use of antibiotics. 

The first challenge is to improve data resources 
relating to the use of antibiotics and to process 
them in the best possible way for scientific ana-
lysis. The aim is to combine these data (which 
can be centrally acquired) regarding the use of 
antibiotics with additional information in order 
to be able to compare the different farming sys-
tems (including the vertical distribution) under 
the aspects use of antibiotics, their causes and 
effects. This corresponds to the work of Wor-
king Group 2 (Indicators).

It is planned to enlarge the range of production 
systems in a further level of research which will 
result in improved findings about the impacts of 
individual factors. For example, it will be inves-
tigated how a decrease in flock sizes (with the 
help of partitions within a unit) can positively 
influence the problems that can arise from ill-
nesses and limit the necessary treatment to 
smaller animal groups. These studies require 
sufficient numbers of cases to deliver statis-
tically reliable results. Such a range of cases 
can be acquired only through the involvement 
of commercial farms.  

It will be necessary to grant financial compen-
sation for additional costs and risks to those 
farmers that take part in the investigations. For 
this, the European Innovation Partnership inst-
rument might be available as a new element of 
the EU agricultural policy. 

Another challenge is the analysis of the effects 
of contracts used in poultry production. In view 
of the strong vertical integration, questions 
about information, training, and the effects of 
communication along the supply chain are of 
great importance. In regard to the antibiotics 

problem, the question of optimization of vete-
rinary treatment with advice and preventative 
approaches arises. Furthermore, research will 
examine how management that is flexible re-
garding delivery dates could allow reductions in 
antibiotic use and how these can be implemen-
ted by modification of contracts.  

The question how the government can influ-
ence production systems by modifying prices 
is of particular interest in connection with con-
tract-based production. It is to be expected that 
farmers that are under considerable competi-
tive strain will use more antibiotics when they 
are cheaper and when the economic damage 
in case of illnesses or subclinical illnesses is 
large (decrease in performance, increased use 
of feed). For this reason, it makes sense to 
analyze the effect of policy on the cost-effec-
tiveness of the use of antibiotics considering 
how such an approach could be implemented 
without adverse effects on the competitiveness 
of German poultry production.

In case an analysis of the effects of such con-
tractual-organizational innovations in broadly 
established field studies is planned, it would be 
required to prepare a financial compensation 
for the farmers’ additional costs and production 
risks. 
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6 Requirements for research funding
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At present it is very difficult to make statements 
about the financial need of the different Wor-
king Groups. A first evaluation of the Steering 
Group led to the estimation that during the first 
phase (2013 to 2015), each of the 15 Working 
Groups or sub-groups will require about 1 mil-
lion Euros per year. Some sub-groups could 
require higher sums. That would result in total 
requirements of 15 to 20 million Euros per year 
during the first phase. 

Longer-term security of funding and appro-
priate research funding are as important for 
the success of the Expert Forum as the total 
amount of the funding.

 �Longer-term security of funding: Public 
research establishments are unlikely to ad-
just their overall research strategy to meet 
the needs of the DAFA Livestock Expert 
Forum if the planning horizon is limited to 2 
to 3 years. Instead of a strategic change in 
research program direction, they are likely 
to regard shorter-term project funding as a 
welcome addition to existing research activi-
ties and direction. That would be contra-pro-
ductive for the success of the Expert Forum. 
Therefore, research policy should, as far as 
it considers the basis concept reasonable, 
orient research funding towards longer pro-
ject cycles and clearly communicate that.

 �Appropriate research funding: Research 
funding should be flexible and focused on 
the need of the research rather than be 
burdened by set funding criteria, especially 
with regard to contributions from institutes or 
contributions from the private sector. For ex-
ample, the applicants should not be required 
to associate with businesses or individuals 
that do not actively support the research goal.

If the initial phase (2013 to 2015) is successful-
ly accomplished, the annual need for funding of 
the strategy may increase remarkably as seve-
ral Working Groups will enter into an expensive 
trial and realization process. This perspective 
may seem unrealistic or even presumptuous, 
but the following shows that the use of public 
funding at this scale can be appropriate:

 �The research funding of the DAFA Livestock 
Expert Forum does not only aim to support 
scientific activity. Furthermore, it will enable 
a complex network of science, business and 
policy actors to accomplish an improvement 
of livestock production and its social accep-
tance. All actions will be oriented towards 
this aim. 

 �Should the DAFA concept not result in an 
achievement of the above mentioned goal, 
even 10,000 Euros of research funding 
would be too much. It would be unaccepta-
ble to misuse the present debate about live-
stock farming to direct research funding in a 
direction that will not result in progress and 
wider impact.

 �Should it become apparent that the strategy 
will lead towards the desired results, it would 
be worthwhile for Germany to invest up to 
20 million Euros per year or more to move 
consequently towards the goal.
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Research policy will have to decide which 
amount of funding will be granted and how the 
organizational structure of the research for im-
provement of livestock farming should be de-
veloped. The following might be useful for this 
discussion:

 �Livestock farming accounts for about 60 % 
of agricultural output. 

 �German agriculture receives substantial di-
rect payments from the Common Agriculture 
Policy (more than 5 billion Euros per year) 
that are oriented towards agriculturally uti-
lized areas and bear only little reference to 
livestock farming. 

 �The funding of biofuels through blending ob-
ligations has reached remarkable dimensi-
ons (more than 2 billion Euros per year) with 
most of this sum flowing into crop produc-
tion.

 �The national research strategy BioÖkono-
mie 2030 represents a commitment of 400 
million Euros per year. 

 �As a 20 million Euros per year program, the 
DAFA Livestock Expert Forum represents 
about 3 cents per farm animal kept in Ger-
many.
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