
 

 

 
 
 
 
 
 
 
 

 
 
The world on your plate: 

Ȭ,ÉÖÅÓÔÏÃË ÉÎ Á ÇÌÏÂÁÌ ÐÅÒÓÐÅÃÔÉÖÅȭ 
 

PROCEEDINGS OF THE 19TH SYMPOSIUM OF THE DIO 
FOUNDATION, ORGANIZED TOGETHER WITH THE ELD NETWORK 

 
 
 
 
 
 
 
 
 
In honor of the 20th anniversary of DIO Foundation an international one-day symposium was 
organized together with the global Endogenous Livestock Development network (ELD). The 
symposium was held on Wednesday November 7th 2007, at the veterinary faculty in Utrecht, The 
Netherlands.  
 
The Netherlands or Europe is not an island; the European veterinary and agricultural policy influence 
farmers in developing countries, as well as their colleagues in the North. This symposium aimed to 
address the effects of globalization in livestock development, and presents initiatives that strengthen 
local (marketing) and North-South exchange. 
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Foreword by DIOôs chairperson 
 
Dear reader, 

 

The DIO board is proud to present you the proceedings of the 19th DIO-ÓÙÍÐÏÓÉÕÍ Ȱ4ÈÅ ×ÏÒÌÄ 

on your plate ɀ food in a global perspective!ȱ Not only because of the hard and careful work that 

our volunteers have put in, but especially because this day stood in light of the 20th anniversary 

of the DIO Foundation. 

 

Much work has been done during the past 20 years. More than ten small and moderate scale 

projects have been supported, varying from financial to content based support. Many farmers 

have been directly assisted through our Veterinary Information Service. We have also been able 

to bring people and organizations in contact with one another which resulted in more 

×ÏÒÌÄ×ÉÄÅ ÃÏÏÐÅÒÁÔÉÏÎ ÂÅÔ×ÅÅÎ .'/ȭÓ. On a global scale this may not seem to be a huge 

achievement; however it is impressive to see how our efforts have enabled individuals to take 

charge of their life again and to regain their dignity. These achievements have all been made on 

voluntary basis. 

  

DIO is also active in our homeland; the Netherlands. In the recent past we have organized a 

number of symposia, lectures, debates and workshops for students and other interested parties. 

4ÏÄÁÙȭÓ ÓÙÍÐÏÓÉÕÍ ×ÉÌÌ ÆÏÃÕÓ ÏÎ ÁÎ ÉÍÐÏÒÔÁÎÔ ÁÎÄ ÉÎÔÅÒÎÁÔÉÏÎÁÌ ÉÓÓÕÅȢ )Î Á ÇÌÏÂÁÌÉÚÉÎÇ ×ÏÒÌÄȟ 

there is no escape from the globalization of agriculture and livestock production. In this 

labyrin th of processes, different interests may be diametrically opposed. Examples of such 

interests are the environment, animal welfare, economics, public health, food security etcetera. 

These interests are all protected and guided by a complex set of rules and laws. These tensions 

can also be felt within the veterinary and agricultural professions.   

 

During this symposium, we have focused on various viewpoints, angles, and scopes that deal 

with the complexity outlined above. Should farmers just go with the flow or should they gain 

control over their own marketing? Should veterinarians focus on high productivity or on animal 

welfare? WÈÁÔ ÁÂÏÕÔ ÔÈÅ ÓÕÓÔÁÉÎÁÂÉÌÉÔÙ ÏÆ ÔÈÅ ×ÏÒÌÄȭÓ ÆÏÏÄ ÐÒÏÄÕÃÔÉÏÎȩ (Ï× ÄÏ ÃÕÌÔÕÒÁÌ 

standards and values influence these tensions en complexes and what can we learn from these 

various visions? 

 

It was an interesting day and we sincerely hope that it will open the door for a new and lasting 

dialog. 

 

Jaël van der Woude 

Chairperson of the DIO Foundation 

Foundation for Veterinary Medicine in Development Cooperation 
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Introductory talks 
The introductory talks aimed to frame the rest of the day and to focus. These 
introductions were presented by Mariska Leeflang, former chairperson of DIO 
Foundation, and David Millar, director of the Centre for Cosmovision and Indigenous 
Knowledge (CECIK) in Ghana. 

Intro 1: European Agricultural Policies in a historic light  
 
As former president of DIO Foundation, 
Mariska first briefly introduced the goals and 
strategies of DIO. Then she gave an overview of 
Dutch Agriculture during the past 60 years.  
 
After the famine of World War 2, the slogan in the 

Netherlands was ȬÈÕÎÇÅÒ ÎÅÖÅÒ ÁÇÁÉÎȭȢ The first post-

war Dutch governments had the goal to intensify 

agriculture. Their central measure was providing a 

fixed price for the most important agricultural products 

(for example, grain), supported by a financing system 

for import and export. These measures were extremely 

successful, but the success only lasted until the mid-

fifties, when more and more countries started to 

protect their markets. The Dutch system became a 

model for the European agricultural policy and that 

European policy again was the start of the European 

Union as we know it now. Europe became self-sufficient 

in agricultural production. And because the member states paid too high prices for agricultural 

product to their farmers, farmers started to overproduce. This was supported by subsidies, 

which facilitated cheap export of agricultural products outside Europe. There was too much 

grain and too much milk in Europe. Europe was heading toward a disaster and the only solution 

seemed to promote less but larger farms. That was around the same period as the publication of 

the report ȬThe limits to growthȭ (The Club of Rome), the first report about the need for 

sustainable agriculture and energy and the first warning against environmental pollution. But 

the situation lasted until the mid-eighties. 

 

Gradually the prices went down and farmers had to produce more and more to earn a decent 

income. Since 1992 there have been reforms of the EU policy, and prices were lowered and 

adapted to world-market prices. Farmers were compensated by EU subsidies, but only larger 

farmers have been able to survive, after further intensification and large-scale production. 

 

This history tells us something about the origin of the European policies and about the big idea 

behind it; protection of local markets and standardization of prices to ensure agricultural 

ÇÒÏ×ÔÈȢ "ÕÔ ÔÈÅ ÈÉÓÔÏÒÙ ×ÁÒÎÓ ÕÓȟ ÔÏÏȢ )ÄÅÁÌÉÓÍ ɉȬÈÕÎÇÅÒ ÎÅÖÅÒ ÁÇÁÉÎȭɊ ÁÎÄ ÐÒÏÔÅÃÔÉonism may 

lead to overproduction, pollution and to a waste of money and resources. Is a free market the 

solution then? A report of the Ecumenical Advocacy Alliance, an international alliance of 

CV Mariska Leeflang  
Mariska Leeflang (Netherlands, 1976) studied 
veterinary medicine at the University of Utrecht, 
where she did an óExcellent Trackô study on the 
detection of Mycobacterium paratuberculosis in 
cattle. During these years, she developed a a 
broad interest in different subjects, varying from 
biological farming and alternatives for 
antibiotics to veterinary public health and 
development cooperation. In 2000, Mariska 
started as volunteer for the DIO Foundation, for 
which she was chairperson from November 
2002 until November 2006. In 2004, she 
started as PhD student at the Department of 
Clinical Epidemiology, Biostatistics and 
Bioinformatics at the University of Amsterdam 
on a project regarding Evidence-Based 
Medicine and meta-analyses of diagnostic test 
accuracy. But the work for DIO continues, for 
example as DIO-representative in the board of 
VSF Europa. 

 



 

7 

 

churches that advocate fair trade, showed three examples of situations in which a free market 

had a devastating effect.  

 

Liberalization and price reductions in Ghana, Honduras and Indonesia lead to less stability of the 

market and market prices, which in turn lead to depths and poverty. In all three countries, 

increase of import did not lead to a lower price of rice on the market. Mainly the importing 

companies profited of the free market, the consumers did not. And small rice farmers only had 

disadvantage from the liberalization: they could not compete with the low prices of the big 

companies. 

 

Today, we hope to see all sides of the coin that is called international food trade; the advantages 

and the disadvantages. We also hope to see that developing countries can learn from western 

countries, especially also from the mistakes these countries made in the past and the sometimes 

devastating effects that expansion can have. We also hope to see that western countries can 

learn from developing countries in searching for local solutions and sustainable farming 

systems. 

Intr o 2: The need to particularise rather than globalise  
 
David Millar explained his past as an Animal science student, when working on the effect 

of different feeds on the quality of protein in cow milk. Although this was academically 

fascinating, the proble m of Ghana was the lack of fresh milk in many supermarkets in the 

cities, and the complete lack of milk in diets of rural people. He felt that the research was 

ill -conceived. A simple project of increasing yields of milk would have been sufficient. 

Later  on he coordinated a cross breed project between Friesian bull imported from 

Holland and local breeds of the West Africa Shorthorn (WASH). It did not take long to 

realize that the Friesian Bull was too heavy to be 

carried by the small WASH Females. This was 30 

years ago when the so-called advanced livestock 

industries of Europe were seen as the best also 

for Africa and hence the University was the 

advocate of the replacement of local breeds with 

foreign ones.  

 

In recent times the same drive to homogenize 

agricultural productivity is apparent under the guise 

of globalization, such as in the Millennium 

Development Goals (MDGs). This is done, e.g. 

through importation of poultry and poultry 

products, animal feed and medication. The recovery 

rates of indigenous industries are much higher 

without any recapitalization. (2) During recent 

floods in northern Ghana the resilience of 

indigenous breeds (cattle, sheep, goats and poultry) 

was illustrated. All external breeds were wiped out 

but local breeds survived and are recovering. 

CV David Millar 
David Millar, (Ghana, 1956) studied animal science 
at the University of Ghana, where he received the 
Legon Award for Distinctive academic contribution 
in 1977. When working in government extension, he 
started feeling that something was wrong with the 
Training and Visit system used to convince farmers 
of the benefits of a new sorghum variety and 
chemical fertilisers.  
His studies continued at Wageningen in the 
Netherlands, with a post-graduate certificates in 
Rural Extension, and Farming Systems Research, 
an M.Sc. in Management of Agricultural Knowledge 
Systems in 1992, and Ph.D in 1996.  This PhD 
research with cum-laude distinction, resulted in the 
book ñfootprints in the Mud: reconstructing the 
diversities in rural peopleôs learning processò. This 
book was the first in a long series of publications 
related to local strategies of rural people. He 
founded CECIK, the Centre for Cosmovision and 
Indigenous Knowledge in Bolgotanga, northern 
Ghana, to support local people in their development 
efforts through óendogenous developmentô or 
development from withinô.  
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David Millar is one of the founding fathers and 
African co-ordinator of Compas, the international 
network that aims stimulate development efforts on 
basis of local worldviews. Since 2005 he is 
professor at the University for Development Studies 
(UDS), and since this year acting as vice-chancellor 
within that same university. He integrates his field-
experiences with university education, continually 
trying to further understand and support the ways of 
knowing in Sub-Saharan Africa.  
David Millar is lead person within a new and major 
programme for university reform, called 
CAPTURED, funded by DGIS. His continued 
interest in livestock is reflected in his work within the 
communities and the university, as well as in his 
role within the Endogenous Livestock Development 

(ELD) network. 

Farmers actively wanted to rescue their local 

breeds, as they form the backbone of the mixed 

farming eco-system. 

The ELD network aims to strengthen the local 

approaches of livestock keeping, and stimulates 

supporting institutions to support the local 

initiatives. This is resulting in a lively exchange 

experiences with local initiatives related to 

livestock keeping. There is a great potential of local 

livestock keeping for poverty alleviation that has 

not been exploited thus far. Local breeds produce 

better under local circumstances than improved 

breeds, which require special feeding and care. 

There is great potential for optimizing local animal 

ÐÒÏÄÕÃÔÉÏÎ ÓÙÓÔÅÍÓȟ ×ÉÔÈÉÎ ÔÈÅ ÃÏÎÔÅØÔ ÏÆ ÐÅÏÐÌÅȭÓ 

own criteria and strategies.  

 

 

Background-info: the dying livestock sector in Africa? 

 

THE NEED TO PARTICULARISE RATHER THAN GLOBALISE 
 
Pre-Globalization 
 
MY STORY 
In 1977 I was a young Animal Science Student at the University of Ghana. As part of my graduation, I had to do a 
Thematic Paper on the effect of different feeds on the quality of protein in cow milk. Although this was 
academically fascinating, at that time the problem of my Country Ghana was the lack of fresh milk in many 
supermarkets in the Cities and the complete lack of milk in diets of rural people. Even then (30 years ago) I 
though the research was ill-conceived. A simple project of increasing yields of milk would have been sufficient. 
This Project I was told was funded by the Canadians. 
Within the same period, I was attached to the Animal Research Station of the University with the hope of 
ÍÁËÉÎÇ ȬÁ ÔÏÐ ÒÅÓÅÁÒÃÈÅÒȭ ÏÕÔ ÏÆ ÍÅȢ 4ÈÅÒÅ Ô×Ï ÏÔÈÅÒ ÒÅÓÅÁÒÃÈÅÓ ) ×ÁÓ ÃÏÏÒÄÉÎÁÔÉÎÇ ÔÈÁÔ ×ÅÒÅ ÅÑÕÁÌÌÙ 
ridiculous. One was on allowing a Friesian bull imported from Holland to cross with local breeds of the West 
Africa Shorthorn (WASH). It did not take long to realize that the Friesian Bull was too heavy to be carried by 
the small WASH Females. That was abandoned and in its stead semen was imported from Holland for Artificial 
Insemination (AI) in the same (WASH) females. This also failed because the pelvic of the females were too small 
so delivery of calves was a complete disaster with over 80% deaths. 
 
This was 30 years ago when the so-called advanced livestock industries of Europe were seen as the best 
also for Africa and hence my University was the advocate of the replacement of local breeds with foreign 
ones. 3ÉÎÃÅ ÔÈÅÎ ) ÈÁÖÅ ÄÅÄÉÃÁÔÅÄ ÍÙÓÅÌÆ ÔÏ ÓÔÕÄÙÉÎÇ ÆÁÒÍÅÒÓȭ Ï×Î ÓÔÒÁÔÅÇÉÅÓ ÁÎÄ ÔÈÅ ×ÏÒÌÄÖÉÅ× ÔÈÁÔ ÓÔÏÏÄ 
at the basis of these practices. Livestock plays an important role in African livelihoods, not only in terms of 
food-security but also for numerous other purposes, including social and spiritual ones. Within many African 
cultures livestock is seen as wealth, and not necessarily as money. The African concepÔ ÏÆ Ȭ×ÅÁÌÔÈȭ ÉÎÃÌÕÄÅÓ 
family, land, animals, respect, knowledge and skills, harmony, happiness, health, and satisfaction, with 
money at the tail end. Hence a poor man (in terms of money) can be wealthy, and a rich man can be worth 
nothing.  
 
 
 
 



 

9 

 

Globalization 
In recent times the same drive to homogenize agricultural productivity has reared its ugly head under the 
guise of globalization as in the Millennium Development Goals (MDGs). Lets see how this is been done 
 

1. Importation of poultry and poultry products. 
2. Animal feed and medication made for large doses (in 1,000). 
3. Livestock production schemes (also hatchery) only important and economical in large quantities. 
4. Bird fuel destructions and replacement schemes (destroyed together with local breeds but only 

replaced with imported breeds). 
5. Usage points like restaurants and consumption units find imported poultry cheaper than local 

(either subsidized or procured by politicians and government functionaries or their relatives who 
avoid full payments of import duties. 

6. Inter-Africa trade in livestock (Ghana, Burkina, Mali) is out striped by importation of cow-feet, cow-
tails and various parts of the cow) under circumstances similar to that mentioned under 5. 

7. Change of consumption patterns and tastes of consumers to fit foreign poultry as in state 
banquets. 

8. Provision of subsidies and financial support systems to large scale external-type investments. 
9. School systems and researches emphasize homogenous production systems as against 

heterogeneous/ indigenous systems of production. 
10. Government Policy (the FASDEP Policy and GPRS II) talk about modernization of the livestock 

industry this includes: 

 Importation of improve breeds. 

 Better and modern housing. 

 Foreign-type health and hygienic conditions. 

 Large scale and homogenous production systems. 

 Marketing networks that are commensuration with the envisage production systems. 

 Extension and research to back the modern production systems. 
 
Recent events that have challenged this globalisation approach  
In the case of avian influenza, the survival rate of the local breeds was much higher than the imported breeds. 
The recovery rates of indigenous industries were very fast, and without any recapitalization. Similarly, the 
recent floods in northern Ghana have demonstrated the resilience of indigenous breeds (cattle, sheep, goats, 
and poultry). All external breeds were wiped out, but local breeds survived and are recovering. Again they form 
the backbone of critical balance of livestock in a mixed farming eco-system. We simply cannot continue to 
ignore ÆÁÒÍÅÒÓȭ Ï×Î ÐÏÔÅÎÔÉÁÌ ÁÎÄ ÒÅÓÏÕÒÃÅÓ ÆÏÒ ÄÅÖÅÌÏÐÍÅÎÔȟ ×ÈÉÃÈ ÉÓ ÈÅÔÅÒÏÇÅÎÅÏÕÓ ÉÎ ÃÈÁÒÁÃÔÅÒȢ )Î 
doing so we would be seriously threatening the livelihoods of the vast majority of the African livestock 
keepers and farmers.  
 
David Millar, October 2007 
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Session 1: The effect of avian Influenza control strategies 

4ÈÅ ÓÃÉÅÎÔÉÓÔȭÓ ÖÉÅ×  
Arjan Stegeman first explains briefly the 

epidemiology of AI, after which he goes further in 

depth about control measures and their effects. 

There are control measures at two levels: (1) 

prevention (here it is mainly bio security: hygiene 

etc); (2) control of an existing outbreak (isolation of 

infected farms, kill and destroy infected animals). 

These control measures did work well in countries 

with a low poultr y-density (UK, Germany: small 

outbreaks), but in countries with a large poultry 

density, large numbers of animals had to be killed 

before the epidemic could be put to halt 

(Netherlands 30 million animals died and in Italy 13 

million). The amount of resources had no effect: 

even with enough resources, the Netherlands had 

difficulties controlling the outbreak. Another thing 

that can be learned is that vaccination only helps 

when it is part of an integrated plan.  

 

4ÈÅ ÆÁÒÍÅÒȭÓ ÖÉÅ×  
As a representative of thÅ ÆÁÒÍÅÒÓȭ ÏÒÇÁÎÉÓÁÔÉÏÎ 

NOWEPIFAC, Atomba Titus Tegwi gives an overview of 

the situation in Cameroon, starting with an outbreak of 

AI in Nigeria. This outbreak caused panic in the 

government of Cameroon. Crisis meetings were held at 

the prime-ÍÉÎÉÓÔÅÒȭÓ office and Ministry of Agriculture 

in Cameroon. Big measures were taken to prevent the 

virus from entering the country and causing an 

epidemic in Cameroon. Therefore, a strategic plan has 

been initiated by the government. Farmers were 

obliged to report suspected cases of bird flu amongst their flocks. The National veterinary 

laboratory sent its director of animal pathology to a laboratory in Italy to update his knowledge 

about different (laboratory) techniques involved in the screening for H5N1. Another reference 

laboratory from Cameroon sent somebody to Bangkok for the same exercise.   

Materials were distributed over the country to perform an immediate mass vaccination if 

necessary. Further on, the Cameroon government decided to ban the import of poultry and 

poultry products from Nigeria where recently an outbreak had occurred.  

In the North-West Province, delegates initiated a two steps strategic plan to get ready to prevent 

an outbreak and in the case an outbreak would occur, to be prepared to take immediate action. 

In the first phase, the so called pre-epizootic alert-phase, several measures where being 

conducted to prepare for an outbreak. This step consisted of staff training, control at the border, 

CV Arjan Stegeman 
Arjan Stegeman studied veterinary medicine at 
Utrecht University, The Netherlands. From 1989 
until 1995 he worked as a veterinarian at the 
Animal Health Service. On the basis of studies 
into the effectiveness of vaccination against 
Aujeszky's disease, he received his PhD degree 
in 1995. Between 1995 and 2000 he worked as a 
veterinary epidemiologist at the Institute of Animal 
Science and Health in Lelystad. Subsequently, he 
became associate professor in epidemiology at 
the Department of Farm Animal Health of Utrecht 
University. At current he is professor in Farm 
Animal Health and chairman of the department of 
Farm Animal Health of Utrecht University. Arjan 
Stegeman is a certified epidemiologist by the 
board of medical biological sciences (SMBWO) 
and a diplomat of the European College of 
Veterinary Public Health. His research is focused 
on the epidemiology of infectious diseases in farm 
animals. 
 
 
 

CV Atomba Titus 
Atombus Titus (1968) from Cameroon is the 
president of the North West Pig Farmers 
Cooperative Society (NOWEPIFAC) and a 
freelance veterinarian. NOWEPIFAC is a 
cooperation through which pig farmers stand 
together to have a more stable position in the 
market and in the fight against animal 
diseases. 200 farmers are member of 
NOWEPIFAC. 
Titus is also a member of the ELD-network. 
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preparation of equipment for vaccination and informing the inhabitants of the province about 

hygienic practices, for many people started to fear consuming poultry products because of the 

risk of acquiring the disease. The provided information consisted of recommendations to 

prevent birds from infected areas to enter the food chain. Besides that it recommended to avoid 

the consumption of raw chickens and poultry products like eggs and informed people to 

separate uncooked meat from cooked food to avoid contamination and also to separate the 

materials with which the food is prepared. Poultry and poultry products should be heated to 

core temperatures above 70 degree Celsius. At last, people should be made aware of the 

symptoms of AI and every suspected case of human H5N1 should be reported to a doctor. All this 

inform ation was made public by means of radio commercials, newspapers, posters in the 

community space etc.  

 

In the second step of this strategic plan, measurements were taken for immediate action if an 

outbreak would occur. When an outbreak would occur or suspected cases would be reported, a 

rapid mobile intervention team would be formed. Suspected, sick or probably infected birds 

would be slaughtered. However, no regulations were conducted to compensate farmers for the 

loss of their flocks at slaughter. The carcasses of the slaughtered poultry would be destroyed. To 

prevent the spread of the virus, a protection zone would be set up around the infected farm and 

all the roads would be blocked so that no people or animals could migrate unnoticed in or out 

the zone. All the vehicles coming from infected zones would be sprayed with disinfectants. 

Poultry flocks on farms in the protection zones would all be slaughtered and flock on farms 

surrounding the infected area would be vaccinated and on farms and markets active surveillance 

measures would be conducted. Also this step consisted of informing the public about the 

outbreak and which measures they had to take to prevent them from becoming infected.  

But there are some drawbacks to this approach from the government. In Cameroon, there 

already were some tensions and suspicions between farmer-organizations and the government 

due to the renewed authorisation of import of frozen poultry products from Europe. These 

imports had frustrated the local markets in the past and many farmers where afraid that these 

renewed imports would further jeopardize the development of local markets. In January 2006, a 

big protest match has been organized to demonstrate against these policies.  

These policies to prevent and fight bird flu further complicated the relation between poultry 

farmers and the government. Because there were no regulations that dealt with compensation of 

lost poultry, farmers hided sick birds for fear of destruction. Due to the attention of bird flu and 

the recent outbreak of flu in their neighbouring country Nigeria, people got feared of consuming 

poultry products. Even in the churches people were told that eating AI infected poultry could 

have negative health implications. The demand of poultry dropped tremendously in a very short 

period. This led to a huge drop in prices of poultry and poultry products and the markets 

collapsed.  

In March 2006, IPAVIC (network of professional poultry farmers of Cameroon) came up with a 

plan to stop the panic related to bird flu. Their plan was to slaughter market-ready chicken and 

store them in cold houses to stimulate the market. Unfortunately, deliberation with the Ministry 

of Agriculture ended up unsatisfactory. No such plan has been performed. The markets went on 

to be on a descending slope and more than a billion birds have been destroyed without any form 

of compensation for the involved farmers. Very remarkable is the fact that up to now, no 

confirmed case of H5N1 has been reported. All the destroyed birds were only suspected cases of 

AI, but turned out to be negative.  
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Currently (end of 2007), poultry is slowly coming back to the menu. No bird flu casualties have 

been reported ever since the beginning of the panic, and the fear of people slowly fades away. .  

The import of frozen poultry products has been banned again and the markets are on their 

return. The prices of poultry and poultry products are on the increase. But no significant means 

of compensation of affected poultry keepers has been conducted yet. The government has 

eventually decided to conduct a programme to partly compensate affected farmers by restocking 

the affected farms with day-old broilers, but still a lot of farmers are without birds and have 

faced a major loss of income. Some of them have entered alternative livestock husbandries like 

cane rats, but many of them have just dropped out of business. The whole sector has been 

ÁÆÆÅÃÔÅÄ ÂÙ ÔÈÅ ÔÈÒÅÁÔ ÏÆ !) ÁÎÄ ÔÈÅ ÅÆÆÅÃÔÓ ÏÆ ÎÁÔÉÏÎÁÌ ÐÏÌÉÃÉÅÓȢ )ÔȭÓ ÑÕÅÓÔÉÏÎÁÂÌÅ ×ÈÅÔÈÅÒ ÔÈÉÓ 

would turned out for the better if national policies were more focused on the interests of poultry 

keepers.   

 

Discussion Avian Influenza 

There was a question from the audience about the compensations: Arjan Stegeman mentioned 

that compensation in cash did not help restocking and did not really help he farmers. But what 

would then be a good form of compensation? And why only compensate farmers? Why not more 

people who depend on poultry for their income? For example butchers, people who sell poultry, 

etc. Someone proposed to let the consumer pay for the losses: the consumer wants to eat healthy 

poultry, so why not pay for it. But in Cameroon, consumers stopped eating chicken. They did not 

want poultry at all, so why let them pay for the losses of the farmers? Arjan explains the 

situation in the Netherlands: Dutch farmers only get money from the government if the losses 

are too big. Otherwise, they can compensate their selves from a fund that they put together from 

their own savings, in the past. 

 

Another question was about the production systems. Why not only promote backyard poultry 

instead of building large stables with thousands of chickens. Because if you have a lower density, 

there will be no epidemic. And the indigenous chickens may also be resistant to the virus. But 

according to Arjan Stegeman, there is no evidence to support this idea. The contrary was seen in 

Indonesia. But the person who asked the question is more afraid of big stables than of AI. The 

problem is however, that (1) people want to eat more poultry and (2) that backyard stables are 

nÏÔ ÐÅÒ ÄÅÆÉÎÉÔÉÏÎ ÍÏÒÅ ÁÎÉÍÁÌ ÆÒÉÅÎÄÌÙȣ 

 

David Millar wonders whether AI can be seen as blessing: if you restock with indigenous breeds 

that may be better for the community. But Titus argues that a commercial farmer gets his 

income from poultry production. So he chooses for imported, fast growing breeds. And it is a 

myth that indigenous breeds are less susceptible to the AI-virus: they just die less quickly. But 

they can function as reservoir for the virus, giving the virus a hiding place where it can change 

into a highly pathogenic AI virus. At the other hand: in Cameroon no chicken died in the end.  
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Abstract 
In this paper the epidemiology and control of Avian Influenza (AI) is reviewed. Introduction of AI viruses 
into commercial poultry flocks usually originates from wild waterfowl or live bird markets that are 
endemically infected with low pathogenicity (LP) AI virus. Next, if the virus is of the H5 or H7 subtype, it 
may mutate into a high pathogenicity (HP) AI strain. Consequently, initial introductions of AI viruses into 
commercial poultry flocks should be prevented by bio-security. Moreover, surveillance for antibodies or 
clinical signs of LPAI may detect LPAI virus infection in commercial poultry before mutation to HPAI has 
taken place.  
During an epidemic, the spread of AI virus between flocks is mainly caused by the transfer of infected bird 
feces attached to persons, equipment or vehicles. Thus, movement of personnel and equipment must be 
strictly controlled and strict hygiene enforced. In addition, during epidemics of highly pathogenic AI- 
infected flocks have to be stamped out. However, this is not sufficient to stop epidemics in densely 
populated areas. In such areas either very draconic measures such as pre-emptive culling of contiguous 
flocks or depopulation of entire areas have to be done to stop an epidemic, or emergency vaccination 
should be applied.  
  

Introduction  
Infections with Avian Influenza (AI) viruses are common in various mammal and bird species. AI is a 
notifiable disease (OIE), and outbreaks of AI were reported for decades in several countries, such as 
Mexico, Italy, The Netherlands, and Canada. Until a few years ago, AI, or fowl plague, was mainly 
considered being a veterinary problem, causing high mortality in poultry and severe economic damage for 
the poultry industry. Since the outbreaks of high pathogenicity (HPAI) H5N1 in Asia in 1997, however, AI also 
attracted the attention of public health organizations, as this strain caused the death of over 200 persons. 
Moreover, scientists are warning for a new influenza pandemic, and nowadays, the disease seems to be 
more a human health issue than a veterinary one. 
 
It should not be forgotten, however, that, at least until this moment, the disease mainly affected poultry 
and other birds. Especially the poultry industry and the backyard keepers in Asian and African countries 
have been struck by the AI epidemic. Everyone saw pictures of desperate farmers and their families, farms 
being depopulated, people carrying bags full of chickens and throwing them into pits. Although the centre 
of the epidemic seems to be limited to these parts of the world, since 2005 the virus also spread to 
countries in the western hemisphere, such as Russia, Turkey, Romania, Slovenia, Germany, France, UK and 
many other. These outbreaks were controlled rather quickly and relatively few farms became infected. 
 
In addition to this, it should be realized that other HPAI strains than H5N1 may emerge, and may cause 
epidemics in poultry or a new human pandemic. This year, Europe only had localized outbreaks of H5N1, but 
three years ago, The Netherlands was confronted with a huge epidemic of H7N7, during which 30 million 
poultry were killed and one veterinarian died. So we know how devastating an AI infection for the poultry 
industry can be, and how large the impact is on the society.  
 
Because of the devastating effect for poultry and the possible public health risk, outbreaks of HPAI should 
be controlled as quickly as possible. From a veterinary perspective, but also from a human health point of 
view, the disease should be controlled at the source, i.e. the poultry farm. Especially, prompt reduction of 
the virus output is very important, with respect to reduction of the exposure for poultry and humans.  

mailto:j.a.stegeman@uu.nl
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Control of AI  
To stop epidemics of HPAI, knowledge of the effectiveness of the control measures implemented during an 
epidemic is of vital importance. Four issues that are logically related to the epidemiology of Avian Influenza 
will be addressed, mainly with respect to the Dutch epidemic. 
 
First, the origin of primary introductions of the virus into farmed poultry populations will be reviewed, and 
next the secondary transmission between poultry farms. Subsequently, the knowledge on the prevention 
of primary introductions and the control of secondary transmission will be addressed.  

Primary introductions 

Primary introductions of Avian Influenza virus in farmed poultry populations may originate from three 
sources: free flying aquatic birds, live poultry markets or pet birds. The relative risk associated with each of 
these sources varies depending on the likelihood of direct or indirect contacts with susceptible poultry. 
 
Until recently, the hypothesis was that free flying aquatic birds, especially ducks and geese, but also 
shorebirds, gulls, terns and auks, serve as an important reservoir of low pathogenicity AI virus strains 
(LPAI). These LPAI virus strains can be transmitted from waterfowl to poultry by infected feces either 
through direct contact or indirectly through contamination of feed, water, or free-range area. If the LPAI 
strain is of the H5 or H7 subtypes, the next step would be that the virus mutates into a HPAI strain, causing 
an outbreak in poultry.  
 
Most of the introductions of H5N1 in Europe, are, however supposed to originate from migratory birds, 
either directly from Asian countries, or via an intermediate host.  
Since 1959 24 primary isolates of HPAI have been identified, and last years H5N1 was found in swans, ducks, 
geese and other water fowl in most of the countries of Western Europe.  
 
In addition to waterfowl, live bird markets also pose a significant risk to the introduction of AI viruses into 
poultry flocks. Because of the continuous marketing process, LPAI and, in Asian countries probably also 
HPAI virus, can persistently circulate in these systems. Indirect contacts through contamination of persons, 
equipment or vehicles could transmit the virus to industrial poultry flocks. Additionally, companion or pet 
birds may also serve as a source of infection, because AI viruses have been recovered from caged birds, 
usually during quarantine. However, transmission from this source to poultry has not been documented. 

Secondary transmission 

Once infected, birds excrete AI viruses from both the respiratory and the digestive tract. Thus, within a 
poultry house, bird-to-bird transmission is probably by aerosol and ingestion. Between flocks, infected 
poultry feces appear to be a most likely source of transmission, human-associated contacts being the main 
route.  
 
In several specific accounts strong evidence has implicated the movement of caretakers, farm owners and 
equipment, trucks and drivers moving birds or delivering food, and artificial inseminators in the spread of 
the virus. Birds or other animals which are not themselves susceptible to infection may also become 
contaminated and transmit the virus. Moreover, shared water or food could become contaminated and 
serve as an infection source. Finally, there is some evidence that windborne spread may have played a role 
amongst very closely situated farms and that flying insects could become contaminated with infected 
feces. Vertical transmission of HPAI viruses is unlikely, because AI viruses are embryo lethal.  
 
Knowing that waterfowl and live poultry markets are most likely the primary source of infection to the 
industrial poultry flocks, the question is how to prevent those introductions. 

Prevention of introductions 

Actually there is one word that covers the prevention measure and that is bio-security. However, that word 
is still kind of vague, so it should be made clear what is meant by this word. 
 
The basic means for the prevention of primary introductions of influenza viruses into poultry flocks is to 
minimize the direct and indirect contacts between birds in these flocks on the one side and wild water fowl, 
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live bird markets and pet birds on the other side. Consequently, bio-security is the way to minimize the risk 
of the initial introduction of Avian Influenza viruses into commercial poultry flocks.  
 
The most important bio-security measures are: 1) poultry kept indoors, 2) only one species of poultry on the 
premises, 3) no pet birds on the same premises as commercial poultry, 4) all in ɀ all out production system 
(reduces the risk of an endemic infection with LPAI viruses), 5) no items (such as ponds) that attract wild 
birds to the premises, 6) feed and drinking water for poultry is not accessible for wild birds, 7) poultry 
workers do not have access to other birds,  8) fence around the poultry house 9) only those persons that 
really need to be there are admitted to the poultry house, 10) persons change clothes and boots before 
entering the poultry house.  
 
In addition to preventing the introduction of AI viruses it is desirable to impose surveillance for antibodies 
or clinical signs of AI. Such a program may detect LPAI virus infection in commercial poultry before 
mutation to HPAI has taken place or can detect an introduction of HPAI as soon as possible, before it has 
spread to (many) other flocks. When adequate measures are taken in such a situation, an epidemic of HPAI 
may be prevented or at least minimized.  
 
Keeping poultry indoors in a way that wild birds cannot reach them and they cannot come into contact with 
feces of wild birds may be very difficult to achieve in traditional housing systems. Next it is important to 
keep no other birds on the premises, because they may serve as a source of infection, either directly or 
through contact with wild waterfowl. In addition an all-in all out production system is important. Actually 
this is not a measure to reduce the probability of introduction of the virus, but to stop the circulation of 
low-pathogenicity virus. Items, such as ponds, that attract wild birds increase the risk of virus introduction. 
The same is true for feed and drinking water if wild birds can access it. Moreover, poultry workers may 
introduce the virus by feces on their boots our clothing or they may be infected themselves. Finally, it is 
wise to have stringent regulations for the admission of persons. Only those persons that really need to be 
there should have permission to enter the shed, and they should change clothes and boots before they 
enter the poultry houses.  

Control of secondary transmission 

The amount of virus produced by an infected flock can be reduced by the killing and removal of these flocks 
(culling). This approach is followed in most countries, for instance during the epidemics in Italy, the 
Netherlands (2003), countries in Asia and the US (e.g. 2003-2004). As farmers should be compensated 
financially, which is not always, feasible culling infected poultry is not always possible. 
  
To reduce the amount of virus that is transferred during contact persons must change boots and clothing 
upon entering the premises. Moreover, equipment that comes into direct contact with poultry or their 
feces should not be moved from farm to farm without adequate cleaning and disinfection. Cleaning of fecal 
material and disinfection of eggshells may be necessary to prevent the hatchery-associated dissemination 
of AI viruses (Swayne and Halverson, 2003). In addition, the contact rate between flocks and the number of 
flocks that make contact with each other should be minimized by measures such as a ban on the transport 
of poultry and poultry products, strict control of the movement of personnel and equipment. Furthermore, 
it is important to keep the traffic area near the poultry house from becoming contaminated with manure.  
 
The culling of infected flocks is often accompanied by depopulation (pre-emptive culling) of contiguous 
flocks. Some of these contiguous flocks may already have been infected and, consequently, will be 
depopulated when their infectivity is still low. Despite their rigorous nature, it is questionable whether 
these measures are sufficient to stop an epidemic in poultry dense areas and areas with many turkeys 
(Swayne and Halvorson, 2003; Stegeman et al., 2004). In such areas virus circulation may remain until all 
poultry flocks have been depopulated. Moreover, it is unclear in what area the farms should be culled.  
 
In the Netherlands, pre-emptive culling in an area of one kilometer around an infected flock was not 
sufficient, or could not be carried out quickly enough to prevent further spread of the infection. Only after 
the whole affected area was depopulated, the virus was eradicated.  
 
Another way to reduce the amount of virus produced by an infected flock is vaccination. Moreover, 
vaccination reduces the amount of virus necessary to infect a susceptible animal. Experimental studies have 
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demonstrated that inactivated monovalent and polyvalent virus vaccines with adjuvants are capable of 
inducing antibodies and providing protection against mortality, morbidity and decline of egg production. 
Moreover, vaccination significantly reduces the excretion of virus (Boyle et al., 2000; Swayne et al., 2001; 
Tollis and Di Trani, 2002; Di Trani et al., 2003), which may reduce virus spread in an infected area. However, 
in several countries, vaccines, designed to contain or prevent HPAI, are specifically banned or discouraged 
by government agencies, because they may interfere with stamping out control policies. It is argued that, 
since immunized birds are still able to become infected and excrete virus, the virus may continue to spread. 
In addition since immunized birds may not show clinical signs, infection may go unnoticed for long periods 
and even exacerbate the spread of the virus. However, most HPAI control regulations reserve the right to 
use vaccination, because a stamping out policy may be unsuccessful, unethical and, depending on the 
situation, not economically desirable. Because of the rare nature of HPAI, pre-emptive prophylactic 
vaccination on a large scale is not desirable. However, vaccination can be applied to establish a (large) 
buffer zone around an outbreak. As examples, vaccination was used during outbreaks of LPAI in Italy from 
2000-2002 (Capua and Marangon 2003; Marangon et al., 2003), in Utah in 1995 (Frame, 2000; Halvorson, 
2002), and HPAI in Mexico and Pakistan in 1994 (Naeem, 1998; Arriola, 2000). It is important that the use of 
vaccination must be regarded as complementing strict bio-security, quarantine and other measures aimed 
at preventing spread of the virus.  
 

Concluding remarks 
To prevent new epidemics of AI the poultry industry should focus on minimizing the contacts between 
commercial poultry flocks on the one side and waterfowls, live bird markets and pet birds on the other side. 
Moreover, to stop future epidemics, movement of personnel and equipment must be strictly controlled and 
strict hygiene enforced. In addition, infected flocks need to be stamped out and contiguous flocks must be 
depopulated pre-emptively. The latter may, however, be insufficient in densely populated area, leading to a 
choice to either depopulate an entire area, or vaccinate all poultry in a buffer zone. Vaccination is also the 
first option for control in developing countries. In all cases it is essential to educate poultry workers 
regarding how viruses are introduced, how they spread, and how such may be prevented. 
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Session 2: Effects of subsidized dairy products 

Abolition of the milk quota system : consequences for developing 
countries    
 
Harm Schelhaas starts with an in memoriam for 

the EU Milk Quota System. It is almost certain  that 

the EU milk quota system will expire no later 

than 2014 and probably even earlier. The EU 

wants to get rid of the quota system, because of 

(1) the upcoming neoliberalism  in Europe ; (2) a 

sudden shortage in  the dairy world market , 

which in the past th ree months has caused the 

milk price that the farmers receive to be 20 to 

30% higher than last year. But Harm Schelhaas 

ÄÏÅÓ ÎÏÔ ×ÅÌÃÏÍÅ ÔÈÅ ÅÎÄ ÏÆ ÔÈÅ ÓÙÓÔÅÍȣ  

 

The milk quota system worked excellent: surpluses 

disappeared and there was more room for social 

values for the farmers. Due to the abolition of this 

system, EU milk production will rise by at least 5 to 

10%. There is hardly any demand for more milk in 

the European market. The greater part of this surplus 

of milk must be exported to the relatively small world market (only ¼ of the EU market). As a 

result we will see a (relative) fall of prices. And the influence of China in making the milk price 

rise is not as big as believed: the severe draught in Australia and a lack of stock in Europe and 

America are more important. The most important disadvantage of the abolition of the milk 

quotas is the increased instability of the milk prices, and instability is bad for the farmers, both 

in developed as developing countries. The immediate consequences will be: 

 For the (small number of) countries that export dairy the returns for exported dairy will 

fall. 

 The much more important importing countries will be able to import the dairy products 

at lower prices. 

 The milk price for the dairy farmers in all third-world countries will see a relative fall, 

which has an adverse influence on the further development of milk production. 

There may be short price peaks, but overall the price will be lower. In the history of agriculture 

most progress was made in times of stable and reasonable returns. 

The way the agricultural markets function differs from other economical markets in two 

respects: the important influence of nature on the production and a completely different 

economical and social structure. Consequently, it takes long to adapt the production to a change 

in demand. Furthermore, each farmer will try to produce as much as they technically can. That 

will lead again to surpluses and to drops in the milk price. Harm ends with the conclusion that 

ending the Milk Quota system is NOT good for developing countries, and that developing 

countries should be given the opportunity to protect their markets too. Finally, third world 

countries will be more helped by education. And in that respect he praises the Veterinary 

Information Service of DIO. 

CV Harm Schelhaas 
Dr. Harm Schelhaas, born as a son of a small 
scale dairy farmer in the Northern part of the 
Netherlands, obtained his University degree in 
economics at the Free University in Amsterdam. 
He passed his whole career in the Dutch dairy 
industry, among others as chief of the Economic 
Department of the Federation of Dutch Dairy 
Cooperatives and finally as the President of the 
Dutch Dairy Board, the central organization of 
the whole Dutch dairy industry. In that capacity 
he occupied a great number of responsibilities in 
and outside the dairy industry.  

He has been very active in the International Dairy 
Federation IDF in Brussels. He served the IDF as 
First Vice-President from 1994-1998. 

After his retirement he graduated to Doctor at the 
Free University Amsterdam in the Economic 
Science on the thesis: ñLiberalization in 
agriculture: Possibilities and limitsò, in 2003. 
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The conclusions are: 

 The abolition of the milk quota system is to the detriment of third-world dairy farmers. 

 The agricultural markets do not function well at all; regulation of production is 

desirable. 

 The third-world countries will have to be enabled to protect their own agriculture 

much longer. Liberalization is certainly not in the interest of the least developed 

countries.  

  

Implications of Trade Liberalization on the Indian Dairy Sector  

India is the biggest milk producer, and 70% of the Indian 

milk comes from small farmers. Mrs. Ashalata (from 

ANTHRA, an Indian NGO) begins with a brief overview of 

the history of Indian milk production. She starts with the 

ȬÇÒÅÅÎ ÒÅÖÏÌÕÔÉÏÎȭ ÁÎÄ ȬÏÐÅÒÁÔÉÏÎ ÆÌÏÏÄȭ ɉρωφπȭÓɊȢ 5ÎÔÉÌ 

1991 the Indian market was protected and India had a 

good cooperative system in which small farmers directly 

profited from their sales. But in 1994 the restrictions for 

imports and foreign businesses were lifted, by signing the 

WTO-AOA agreements. And in 2002 there were no more 

limits for private diaries. The co-operations went down, 

private businesses grew bigger and bigger. And their 

influence on the Indian dairy market increased. And the 

EU dumped highly subsidized skimmed milk powder and 

butter oil from 2001 on. Private dairies prosper from the 

free market: they make the decisions, they decide on the 

choices. Freedom of choice does not benefit (small) 

farmers! Besides, it lead to destruction of mixed cropping 

systems and thus forced farmers to rely on the market for 

feed and fodder: import of feed/fodder increased 3000%. 

Discussion Dairy Sector 

Nowadays, NGOs in India try to organize farmers more 

and more into co-operation. But Mrs. Ashalata explained 

that 65% of the farmers are not organized. How come? 

Mrs. Ashalata explains that the co-operations went down 

from the early nineties on and that it will take much time and effort before the proportion 

organized farmers really increases.  

Someone asks whether protectionism is only good for southern countries or also for poor 

countries? Harm Schelhaas agrees that it would be also better for northern countries. 

Is it a question of quota or not? Or is there a solution in the middle. Harm Schelhaas explains that 

there are many solutions in the middle and many types of quota systems. 

The audience is not convinced of the fact that milk demands will not increase. But Harm 

Schelhaas is very convinced that even if demands increase, the milk price will go up and down, 

with low periods of low price and short peaks of high price. And if we let go the quota system, 

the growth in demand will not exceed the growth in production. 

CV Mrs. Ashalata 
Education: Masters degree in Botany 
(M.Sc. in 1981) 
Work experience:  Research on 
Indigenous knowledge systems of rural 
communities in relation to livestock 
production, animal health, agriculture; 
Designing and executing livestock and 
peoples livelihoods related training 
programs for farmers (mostly women), 
community workers, NGOôs and  people 
implementing government programs; 
participated in several analytical studies, 
impact studies for situational analysis and 
planning for livestock development 
interventions. 
Intensive engagement with policy 
advocacy on livestock and peoples 
livelihoods, grazing rights, forest rights 
etc. 15 years of experience in Translation 
ïediting-compilation of Newsletters, books 
and educational materials.   
Interests: Interested to work on peoples 
rights for secure  
Livelihood rights, food sovereignty, 
womenôs issues and rights, work on 
Issues of discrimination 
Current Designation:  Working at Anthra  
(NGO In Andhra Pradesh, India) as 
Coordinator of Trainings and Publications.  
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Background-info: Consequences of ending the EU milk quota system for 
the dairy sector in developing countries 

 
Dr. Harm Schelhaas 
 
Paper read at the symposium: 'The world on your plate', held by Stichting DIO, 7 November 2007. 
 
1. In memoriam: The milk quota system 
It is almost certain that the EU milk quota system will vanish: at the latest in 2014, when the system will be 
ended technically, but probably it will fade away sooner. It could also be prolonged, of course in 2014, but 
the political desire for that is missing entirely. At least two factors have a part in abolishing the system. The 
first is the neo-liberalism that is currently very powerful in Europe and that is against any government 
interference in the economic situation. The second factor is the sudden shortage in the dairy market, 
because of which the assignment of milk quota seems to be not necessary anymore. The milk price farmers 
have been receiving during the last three months in the EU is 20 to 30 percent above the rate of last year.  
I am not an advocate of abolishing the milk quota system; it could be maintained as an 'inner dike' at least 
for future bad times that will certainly occur again. During the last two decades, the EU milk quota system 
had excellent results, of which the profitable effects were the following: 
- the very large dairy surplus in the early eighties vanished into thin air 
- the dairy production in the EU dropped with 20% 
- the world market prices increased significantly  
- the EU share in the global dairy market dropped to a more realistic level  
- social values e.g. nature, environment and scenic beauty were considered 
- the individual farmers were (much better) faced with the marginal value of milk on the world market, 

which prevented many economically useless investments  
- the milk price for the farmer remained at a reasonable level.  
A much larger flexibility would have been in order, but the political possibility in the EU was lacking; the milk 
quota in fact remained on the level that had been fixed in the eighties.  
 
In the following discussion, I will start from the political reality; the milk quota system will disappear in 2014 
at the latest, but will probably die by inches much earlier. Pulling a dead horse is rather senseless. Many 
European farmers are very keen to extend their milk production.  
 
2. Milk, more and more milk. 
The degree, in which the dairy production in the EU will increase as a result of lifting the milk quota, is of 
utmost importance for the effects in the third world. A Dutch report published at the end of 2006 predicted 
an increase in milk production of 20% in the Netherlands, but assumed that in the rest of Europe milk 
production would on balance remain the same or slightly reduced. I found this presumption unreal.  
As I recently gathered from the Agrarisch Dagblad, in Ireland the milk production is expected to increase by 
20% if the milk quotation should be lifted. There are more production areas in the EU were this is possible; in 
Eastern Europe large production reserves are still available. In addition, the Dutch prediction of in fact a 
steady EU milk production was drawn up before the recent high increase of the milk price; this price 
increase will certainly promote an increase in production.  
I expect that the disappearance of milk quotation, together with the increase in price will lead to a 
significantly larger EU milk production, certainly between 5 and 10 percent. In the European market, there is 
hardly any room for this increased production of milk. At the moment the demand is dropping and 
consumption somewhat reduced as a result of increased consumer prices.   
As a result, the greater part of the increased milk production will land on the world market, which is still of 
rather limited size, containing only approx. ¼ of the EU milk production. An increase in EU milk production 
of 5 percent means an increase in supply on the world market of 20 percent. Of course, such an increase of 
supply will put the world market prices under pressure.  
 
2.1 A reduced production of milk 
The effects of a reduced price on the world market are in principle dependent on the fact whether it 
concerns dairy exporting or dairy importing countries. In the following analysis, I will assume that the 
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reduced world market price will certainly carry as far as the third world markets. However, this will not 
always be the case, namely not, or much less, in the Least Developed Countries.  
The effects for the dairy exporting countries are clear: more competition on the world market and 
(relatively) more reduced milk prices for the farmers in these countries. Anyway, there are few dairy 
exporting developing countries and the export is rather small. It concerns mainly the South-American 
countries Argentina, Uruguay, Chile; the export added up to a mere 1 million tons in 2005. The number of 
dairy importing countries is much larger and they imported approx. 22 million tons milk equivalent in 2005. 
The dairy importing countries are able to import the necessary or desired dairy products much cheaper. 
That is profitable for the national economy and the consumers. At the same time, however, the milk price 
for the farmers will drop (relatively) and that will effect milk production negatively. These countries will 
thus remain dependent of import longer and they will have more difficulty in growing into dairy exporters.  
The four main import countries are: Mexico, the Philippines, Algeria and Saudi Arabia each with an import of 
1.5 to 2 million tons milk equivalent. China's dairy import has increased lately, but with an import of nearly 1 
million tons milk equivalent, it still remains a medium-sized importer. Therefore, China is not the greatest 
causer of the recent increase in dairy prices in the world market ɀ as press reports have been suggesting. 
The increase was caused by a coincidence of temporary factors like serious drought in Australia and some 
European countries last year, the absence of supplies in the EU and the U.S. and export bans in India and 
Argentina.   
 
2.2 The worst disadvantage: instability 
The most important disadvantage for dairy farming in the third world has not been mentioned yet: namely 
the great instability of the world dairy markets. The chairman of the Dutch dairy farming industry LTO 
expressed ÔÈÉÓ ÁÓ ÆÏÌÌÏ×Óȡ Ȱ4ÈÅ $ÕÔÃÈ ÄÁÉÒÙ ÆÁÒÍÅÒÓ ×ÉÌÌ ÈÁÖÅ ÔÏ ÐÒÅÐÁÒÅ ÔÈÅÍÓÅÌÖÅÓ ÆÏÒ ÐÒÉÃÅ ÆÌÕÃÔÕÁÔÉÏÎÓȢ 
)Î ÂÅÔÔÅÒ ÔÉÍÅÓ ÔÈÅÙ ×ÉÌÌ ÈÁÖÅ ÔÏ ÂÕÉÌÄ Á ÂÕÆÆÅÒ ÆÏÒ ÍÏÒÅ ÕÎÆÁÖÏÕÒÁÂÌÅ ÔÉÍÅÓȢȱ 4ÈÉÓ - building a buffer for 
unfavourable times ɀ will be possible in rich western countries but not in developing countries. It is almost 
unanimously adopted that instable prices are bad for the development of agriculture. The Indian expert 
M.S. Swaminathan, the inventor of the Indian grain revolution, regarding this issue, remarked that the 
agricultural production only would not increase until there is a guaranteed sale for a good price.  
European experience also clearly points in that direction. The price guarantee that has been offered the 
agricultural producers in the European market for years was at least as important as the high prices, 
because it significantly enlarged the willingness of producers, processing companies and banks to invest 
and also stimulated the modernization of agriculture.  
In agricultural history, the greatest progress was made in times of stable and fairly profitable prices. 
Sustaining (too) low prices as well as short-lived very high prices will have unfavourable effects for 
ÄÅÖÅÌÏÐÉÎÇ ÃÏÕÎÔÒÉÅÓȢ 4ÈÅ 3ÏÕÔÈ %ÁÓÔ !ÓÉÁÎ ȰÔÉÇÅÒÓȱȟ ÁÎÄ ÒÅÃÅÎÔÌÙ ÁÌÓÏ 6ÉÅÔÎÁÍȟ -Álaysia and Indonesia, 
with a strong increase in agricultural production, all have pursued protective agricultural politics. 1 
An other aspect is that, because any form of production regulation after periods of relatively low prices is 
lacking, there will also be periods of high prices. The high prices may hit poor people in the world very hard, 
like the current highly increased agricultural prices are already doing. Regarding this, the famous Indian 
professor Kirit S. Parikh remarked that a (temporary) shortage will cause an increase in the number of poor 
people in developing countries, because rich countries ɀ and also the more developed third world countries 
ɀ have the money to buy food. According to Parikh, even if it rains not enough in the North, the hunger in 
the South will increase. Often the poor will be the first to pay the bill for the problems caused by the rich.  
 
3. The agrarian markets: instable and ineffective.  
A short comment on the agrarian markets, because they are of great importance for the way in which the 
afore mentioned problems ɀ larger production and lower and instable prices ɀ have further effects.  
The agrarian markets are functioning different from those in industry and services provision. Two factors 
are responsible here, namely the influence of nature that is still strong and the special economic and social 
structure of agriculture, on agricultural production. .  
In the first place the influence of nature on agricultural production. Because of the natural and long 
duration of the growing processes, the adaptation of production to changing demands takes too long. 
When, in arable farming, the grain has been sown, it may take 1,5 years before the new crop is ready and 
more or less grain is available in the market. Building a larger dairy stock  - as is the case currently ɀ may 
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 See NRC newspaper of 20-10-07 
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take several years. Moreover, in agriculture exact planning of production is impossible. After all, the size of 
crops is dependent of weather influences and may easily exceed expectations or be disappointing.  
The influence of agricultural structure on the size of production is even greater. The agricultural structure is  
ɀ still ɀ dominated by the presence of many millions of small independent family businesses, producing for 
an anonymous market. The individual farmer, even if his business is rather large, has no influence 
whatsoever on the market developments, as any farmer, notwithstanding the number of cows he owns, is 
much too small. Whether he produces somewhat more or less as an individual has no effect on the market. 
)Î ÆÁÃÔȟ ÈÅ ÍÁÙ ÐÒÏÄÕÃÅ ÁÔ ÒÁÎÄÏÍ ÁÎÄ ×ÉÌÌ ÄÏ ÓÏȢ Ȱ!Ô ÆÕÌÌ ÓÐÅÅÄ ÁÈÅÁÄȟ ÁÂÏÌÉÓÈÉÎÇ ÔÈÅ ÑÕÏÔÁ ×ÉÌÌ ÇÉÖÅ ÙÏÕÎÇ 
ÆÁÒÍÅÒ Á ÄÏÕÂÌÅ ÆÅÅÌÉÎÇȱȟ ÁÃÃÏÒÄÉÎÇ ÔÏ Á ÐÒÅÓÓ ÒÅÐÏÒÔȢ -ÏÒÅÏÖÅÒȟ ÁÓ ÌÏÎÇ ÁÓ ÏÎÌÙ ÏÎÅ ÙÏÕÎÇ ÆÁÒÍÅÒ ÏÐÅÒÁÔÅÓ 
that way, it is not only understandable, but also not serious. It will be, though, if all ɀ or most  ɀ farmers will 
do so, independently. That is what is happening at present and it nearly always does. Quoting from recent 
ÁÇÒÉÃÕÌÔÕÒÁÌ ÍÁÇÁÚÉÎÅÓȡ ȱȱ%ÖÅÒÙ×ÈÅÒÅ ÉÎ ÄÁÉÒÙ ÆÁÒÍÉÎÇ ÒÅÇÉÏÎÓ ÎÅ× ÓÔÁÂÌÅÓ ÁÒÅ ÂÅÉÎÇ ÂÕÉÌÔȢȱ Ȱ%ÎÔÒÅÐÒÅÎÅÕÒÓ 
ÁÒÅ ÉÎÖÅÓÔÉÎÇ ÉÎ ÌÁÒÇÅÒ ÓÔÁÂÌÅÓ ÁÎÄ ÍÏÄÅÒÎ ÍÁÃÈÉÎÅÒÙȢȱȟ Ȱ(ÁÌÆ ÏÆ ÔÈÅ ÄÁÉÒÙ ÆÁÒÍÅÒÓ ÁÒÅ ÒÅÄÏÕÂÌÉÎÇ ÔÈÅÉÒ 
ÆÁÒÍȢȱȟ Ȱ$ÁÉÒÙ ÆÁÒÍÅÒÓ ÁÒÅ ÂÕÉÌÄÉÎÇ ÅÎ ÍÁÓÓÅ ÁÎÄ ÅØÔÅÎÄÉÎÇ ÃÏÎÓÉÄÅÒÁÂÌÙȱȢ  
It is also important that agrarian markets, even if surplus is already starting, continue to send stimuli to 
individual farmers in order to stimulate extension of production because this will still be profitable for them 
on an individual basis. An individual farmer will indeed manage, but the market as a whole, all farmers 
included, will not. This will continue until the milk price has dropped deeply and the farmers will bang their 
head against a wall collectively. Only then they will decide to adapt production, but that will also take one 
or two years, before the necessary changes have been materialized. Including the danger that the scale tips 
and shortage is developing or the market has changed in the meantime. And the other way round, if 
shortage occurs as if at present, the same may happen. Increasing production takes a lot of time, and may 
cause the scale to tip, resulting in a surplus of milk and continuing crisis.  
There are numerous examples in agrarian history. As mentioned before: long periods of low prices alternate 
with short periods of high prices. Short periods: because extending production is considerably easier than 
reduction.  
In the rest of society, adaptation of production is much faster and more efficient. In case of (imminent) 
surplus, for instance in the car industry, the production of cars will not be continued for a while, until the 
price has dropped by half. In addition, in case of imminent shortage, the price will not suddenly be raised 
excessively. The management will take action very fast, often within a couple of months. Frequently ɀ
especially in the important services sector - production is automatically adjusted to changes in demand.  
The agrarian markets are instable. Also, and especially for the benefit of the third world, a much stronger 
stability would be desirable. Therefore steering of production would be advisable, which is inconsistent 
with neo-liberalism that strongly opposes all government intervention. Opposed against government 
intervention, unless one's own interests are at stake, as in the banking crisis. In that case, some extra 
hundreds of billion euros of support do not matter. Crises may develop anywhere and always, certainly in 
agriculture and even in a well-organized and self-confident banking sector. Milk quotation could be a 
suitable means of steering, though in case of emergency there are other, less effective, methods, such as 
subsidy schemes for changing over (e.g. to bio-energy) or early breaking off milk production.   
It is remarkable that in the recent - very difficult - WTO consultations, the third world countries strongly 
advocated to set up a Safeguard Mechanism (SSM) in order to prevent prices dropping as a result of a 
(sudden) strong increase in import. They request control of import, putting forward the argument that ɀ 
unlike in the manufacturing industry ɀ the production cannot be adjusted overnight.  
 
4. Conclusions 
- Abolishing milk quotation is unfavourable to third world producers.   
- Agrarian markets are operating far from perfect; regulation of production is desirable. 
- The third world countries will have to be able to protect their agriculture for quite some time. In 

agrarian history, the greatest progress was achieved in times of stable and fair prices. Liberalization is 
particularly unfavourable for the least developed countries.2 

                                                 
2
 See: Niek Koning and Per Pinstrup-Andersen: ñAgricultural Trade Liberalisation and the least Developed 

Countries. 
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- Effective agricultural assistance to the third world includes especially technical aid, i.e. in investments in 
water supply, improved education, improvement of credit facilities and market access, improvement in 
cattle industry.  

- A very effective form of aid is the aid given by your Foundation Veterinary Information Service; which 
deserves all praise and support.     
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Dairying has been an integral component of the mixed crop- livestock livelihood system that characterizes 
small-holder farming in India.  AboÕÔ ΩΡϷ ÏÆ )ÎÄÉÁȭÓ ÔÏÔÁÌ ÍÉÌË ÐÒÏÄÕÃÔÉÏÎ ÃÏÍÅÓ ÆÒÏÍ ÓÍÁÌÌ ÈÏÌÄÅÒ ÐÒÏÄÕÃÅÒÓ 
who live across the country. Nearly 70% of the milk produced continues to be marketed through the 
informal unorganized sectori, despite intensive efforts by the Government of India (GOI), over the years to 
develop and expand the organised dairy sector. Some researchers suggest that a mere 15% of milk 
marketing is handled by the organised sectorii

. India has emerged as the biggest producer of milk with an 
output of 97.1 million tones (MT) in 2005-06iii, outpacing United States. To understand the impact of neo-
liberal trade reforms on the small holder dairy farmer in India, one needs to understand the historical 
evolution of dairying in India over these past 40 years.  
 
The shift in public policy to strengthen dairying in India ÂÅÇÁÎ ÉÎ ÔÈÅ ÓÅÃÏÎÄ ÈÁÌÆ ÏÆ ÔÈÅ ΣΫΨΡȭÓȟ ÃÏÉÎÃÉÄÉÎÇ 
×ÉÔÈ )ÎÄÉÁȭÓ ÔÈÉÒÄ ÆÉÖÅ ÙÅÁÒ ÐÌÁÎiv. The focus of dairy development was to enhance milk production in rural 
areas through establishing milk producer cooperatives and transport milk to urban areas, linking rural 
producers and urban consumers. The policy got institutionalized through the establishment of the National 
Dairy Development Board (NDDB) in 1965vȟ ×ÉÔÈ ÔÈÅ ÍÁÎÄÁÔÅ ÔÏ ÍÁËÅ ȰÄÁÉÒÙÉÎÇ ÔÈÅ ÍÅÁÎÓ ÆÏÒ Á ÂÅÔÔÅÒ 
futÕÒÅ ÆÏÒ ÍÉÌÌÉÏÎÓ ÏÆ ÇÒÁÓÓÒÏÏÔÓ ÍÉÌË ÐÒÏÄÕÃÅÒÓȱȢ 4ÈÅ ÍÉÓÓÉÏÎ ×ÁÓ ÏÐÅÒÁÔÉÏÎÁÌÉÓÅÄ ÔÈÒÏÕÇÈ ÌÁÕÎÃÈÉÎÇ 
Ȱ/ÐÅÒÁÔÉÏÎ &ÌÏÏÄȱȟ Á ÐÒÏÇÒÁÍÍÅ ÉÍÐÌÅÍÅÎÔÅÄ ÂÙ .$$" ÔÈÁÔ ÅØÔÅÎÄÅÄ ÏÖÅÒ ΤΨ ÙÅÁÒÓȟ ÆÕÎÄÅÄ ÂÙ 7ÏÒÌÄ 
Bank loans, to finance India's emergence as the world's largest milk producing nation.  The seventies and 
ÅÉÇÈÔÉÅÓ ÒÅÐÒÅÓÅÎÔÅÄ ÂÙ )ÎÄÉÁȭÓ Χth, 6th and 7th five year plansvi were dominated by Operation Flood, a 
program implemented in three phases. Phase I (1970-1980)vii was financed by the sale of skimmed milk 
powder and butter oil gifted by the European Union then EEC through the World Food Programme, during 
which 18 of India's premier milksheds were linked to consumers in India's four major metropolitan cities 
namely Delhi, Mumbai, Kolkata and Chennai. In the second phase (1981-85), milk sheds increased from 18 to 
139, and urban markets for milk expanded to 290. By the end of 1985, there were 43,000 village 
cooperatives covering 4.25 million milk producers across the country.  Domestic milk powder production 
increased from 22,000 tons in the pre-project year to 140,000 tons by 1989, all of the increase coming from 
dairies set up under Operation Flood.  During phase III (1985-1996), dairy cooperatives strengthened their 
infrastructure required to procure and market increasing volumes of milk.  Veterinary first-aid health care 
services, feed and artificial insemination services for cooperative members were extended, along with 
intensified member education. 30,000 new dairy cooperatives were added to the existing societies. 
Milksheds peaked to 173 in 1988-89. The pioneering cooperative union which symbolized the success of this 
model ×ÁÓ Ȱ!-5,ȱȟ ÔÈÅ ÂÒÁÎÄ ÎÁÍÅ ÔÏÄÁÙ ÆÏÒ ÐÒÏÄÕÃÔÓ ÍÁÒËÅÔÅÄ ÂÙ ÔÈÅ 'ÕÊÁÒÁÔ #ÏÏÐÅÒÁÔÉÖÅ -ÉÌË 
Marketing Federation.  
 
Thus, World Bank loans to the Government of India (GOI) were used to develop the processing and 
marketing infrastructure through dairy cooperatives. Aggressive focus was placed to replace the local 
cattle and buffalo breeds with exotic and so called superior breeds. Artificial insemination technology for 
breeding was given maximum preference.  
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Domestic production under cooperatives was encouraged and nurtured by protecting it against cheap 
subsidized imports of dairy products (milk powder and butter oil) through various import restrictions. India 
adopted an import substitution policy where protection to the domestic dairy sector from imports was 
provided by imposing quantitative restrictions (QRs) and other non-tariff barriers such as canalizing of 
imports and exports of the dairy products. Competition to the cooperative sector was controlled through 
provisions of industrial licensing under Industrial Development and Regulation Act of 1951 to prohibit new 
entrants into the milk processing sectorviii.   
 
In the early nineties, as part of the larger New Economic Reforms implemented by Government of India 
under pressure from the International Monetary Fund and the World Bank, GOI, introduced major trade 
policy reforms, which favored liberalization of all sectors of the economy including the dairy sector. The 
reforms script for the dairy sector unfolded itself in the following manner:  
  
The dairy industry was de-licensed in 1991 with a view to encourage private investment, private capital 
inflow and new technology in the sector. Within a year of delicensing, over 100 new dairy processing plants 
came up in the private sector. In 1992, the Milk and Milk Products Order (MMPO)ix was promulgated under 
the Essential Commodities Act of 1955 to regulate milk and milk products production in the country.  
 
In 1996, World Bank carried out a Livestock Sector review as a part of its larger role of scripting economic 
reforms in India, where it recommended that the dairy sector be liberalizedx.  Based on its 
recommendations for the dairy sector, national level policy changes were initiated to remove restrictions 
on milk sourcing and processing, as also to discontinue State interventions in dairy cooperatives operations 
and eliminate State price controls. In 2002 the Indian Government amended the Milk and Milk Products 
Order removing restrictions on milk collection, abolishing the concept of milkshed and removed all 
restrictions on setting up milk processing units, retaining requirements related to food safety and hygiene. 
The same World Bank, whose loans to GOI were used thus far, to set up rural dairy cooperatives and 
federations, was now advising GOI to liberalise the markets and create a level playing field for private 
ÄÁÉÒÉÅÓ ÔÏ ÃÏÍÐÅÔÅ ×ÉÔÈ ÃÏÏÐÅÒÁÔÉÖÅÓȟ ×ÉÔÈÏÕÔ ÇÉÖÉÎÇ ÁÎÙ ȰÐÁÒÔÉÁÌȱ ÔÒÅÁÔÍÅÎÔ ÔÏ ÔÈÅ ÌÁÔÔÅÒȢ  
 
To enable cooperatives to run and be managed on commercial lines and to compete in an open market 
environment, the government brought in changes and reforms in the Multi-State Co-operative Societies Act 
of 1984 and similar amendments in the State Acts on the lines of the Model Co-operative Law, supposedly 
to free them from bureaucratic and political control. As of March 31st 2006xi, the number of private dairy 
plants (493) on an All-India basis, is almost double that of the cooperative dairy plants (246), registered 
under the MMPO.  
 
In 2001, under the Export-Import (Exim) Policy for 2001-02xii, India removed quantitative restriction on 
imports of baby food, SMP (Skim milk powder), WMP (whole milk powder), butter, dairy spreads, ghee, 
fresh and other cheeses including processed cheese.  
 
Public investments in dairy development reduced drastically from the 10th Plan onwards (2002-2007). From 
the 3rd to 9th plan, while 91% of the plan budgets in Animal Husbandry have been to the dairy sector, in the 
tenth five year plan, the investments to the dairy sector were drastically reduced and comprised 14% of the 
entire budgetary allocationxiiiȢ  ! ÃÏÍÐÁÒÉÓÏÎ ÂÅÔ×ÅÅÎ )ÎÄÉÁȭÓ ÆÉÒÓÔ ÁÎÄ ÔÈÅ Ϋth five year plans indicates that 
overall national plan budget allocations for Animal Husbandry and dairying came down from 1.2% of the 
entire plan to 0.2%, which is completely disproportionate to the GDP contribution from this sector which 
was 5.4% of the total GDP in 2004-05.  
 
The Government of India brought in these changes, in a global context where the major exporters of dairy 
products namely the EU, New Zealand, Australia, USA, (which account for about two-third global SMP 
exports, 84 per cent of WMP and 75 percent of butter and butter oil and cheese exports), continue to have 
as high as 60% export subsidy even post agreements made under the aegis of the World Trade Organisation 
(WTO). In the post-WTO period the share of subsidized exports to total exports is one of the highest for 
dairy products in the OECD countries. During the same period, the EU subsidized nearly all of its exports of 
dairy products (SMP, cheese, butter and butter oil)xiv. Dairy products accounted for 65 per cent of Swiss 
subsidy expenditure and nearly 80 per cent of subsidized export volumes, averaging nearly US$230 million 
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and 59,000 tons per year. 98 per cent of US export subsidy expenditures have been for dairy products 
(under the Dairy Export Incentive Programme).xv   
 
In 1999-2000, India imported over 130,000 tonnes of EU's highly subsidized skimmed milk powder. This was 
the result of Euro 5 million export subsidies that were provided, approximately 10,000 times the annual 
income of a small-scale milk producer. Butter export subsidy paid by the EU, for instance, is currently at a 
five-year high and butter export refunds have raised to an equivalent of 60 per cent of the EU market price. 
Consequently, butter oil import into India has grown at an average rate of 7.7 per cent annually. This trend 
has already had a dampening effect on prices of ghee in the domestic market, depressing domestic prices 
of butter oil. In 2001-2002, the price of butter oil (ghee) before imports was in the range of Rs 100 to Rs 120 
per kg, which subsequently came down by 10 to 15 per cent. The ones who suffered were the Indian dairy 
farmer, who is paid on the basis of fat percentage in his/her milk, and thus the fall in per kg fat prices as a 
result of EU imports, directly translated itself into lower milk prices for farmersxvi.  
 
Falling/stagnating milk prices, has been accompanied by sky-rocketing feed and other input costs. Farmers 
increasingly have to purchase feed stuffs that are imported. There was a dramatic 3000 % increase in the 
import of animal feeds and fodder from an imported worth of Rs 413.5 in 1997-98 to Rs.12941.37 in 2002-
03xvii (after correcting for inflation). At the same time there is an ever growing increase in the exports of 
feed concentrate from India, which pushes up the domestic prices of feed concentrates.  
 
While private dairies were to have increased the choice for farmers and thus improved the price paid to 
farmers, infact the above macro dairy scenario has ensured that private dairies have a strangle hold over 
the milk prices, pay the same price to the farmers, irrespective of which dairy, as their motive is profit 
maximization for themselves, and to pass the burden of falling prices due to the international market 
fluctuations, onto the small producer.  

All this has resulted in a galloping increase of cost of production of milk without their being any 
corroborative increase in the milk prices. In September 2007xviii, Milk federations in India argued that due to 
the increase in the cost of cattle feed inputs such as deoiled cake, rice bran oil, maize, jowar etc., they have 
had to pay up to 25 per cent higher price to their milk producers. In comparison, the increase in the price of 
ÍÉÌË ÁÎÄ ÍÉÌË ÐÒÏÄÕÃÔÓ ÈÁÄ ÂÅÅÎ ȰÏÎÌÙ ΣΨ ÐÅÒ ÃÅÎÔȱ ÃÏÍÐÁÒÅÄ ÔÏ ÖÅÇÅÔÁÂÌÅÓ ɉΧΤ ÐÅÒ ÃÅÎÔɊȟ ÄÅÏÉÌÅÄ ÃÁËÅ ɉΦΨ 
per cent), groundnut oil (46 per cent) and pulses (18 per cent). To day while the average cost of production 
of a litre of milk in AP for instance is Rs 15/ litre the average price earned through sales through 
cooperatives/ private dairies does not exceed Rs 11-12/ litre of milkxix.  

Institutions like the NDDB, who pioneered the cooperative movement, have taken the position that 
ÃÏÏÐÅÒÁÔÉÖÅÓ ÁÎÄ 5ÎÉÏÎÓ ÎÅÅÄ ÔÏ ȰÓÈÁÐÅ ÕÐ ÏÒ ÓÈÉÐ ÏÕÔȱȟ ÁÎÄ ÇÅÁÒ ÔÈÅÍÓÅÌÖÅÓ ÕÐ ÆÏÒ ÔÈÅ ÃÏÍÐÅÔÉÔÉÖÅ ÏÐÅÎ 
ÍÁÒËÅÔ ÅÎÖÉÒÏÎÍÅÎÔ ÁÎÄ ÂÅÃÏÍÅ ȰÂÕÓÉÎÅÓÓ ÓÁÖÖÙȱȢ -ÁÎÙ 5ÎÉÏÎÓ ÈÁÖÅ ÕÎÉÌÁÔÅÒÁÌÌÙ ÄÅÃÌÁÒÅÄ ÔÈÅÍÓÅÌÖÅÓ ÁÓ 
independent Unionsxx and re-registered themselves under the new cooperative acts, as they feel they are 
able to compete more efficiently in the market. Some are seriously considering the option of registering 
themselves as producer companies, which they consider will provide them better profit making 
opportunities.  
 
All these factors have resulted in the collapse of the cooperative dairy movement in India, which had 
provided a regular source of income to millions of dairy farmers, even considering the limited organised 
ÓÅÃÔÏÒȢ )Ô ÉÓ ÎÏ× ÁÎ ÅÎÖÉÒÏÎÍÅÎÔ ×ÈÉÃÈ ÃÁÎ ÂÅÓÔ ÂÅ ÄÅÓÃÒÉÂÅÄ ÁÓ ȰÓÕÒÖÉÖÁÌ ÏÆ ÔÈÅ ÆÉÔÔÅÓÔȱ- the fittest being 
defined as those who have sufficient resources to continue to produce milk profitably in this exploitative 
macro-economic environment, which naturally means it pushes out a whole mass of small and marginal 
dairy animal owning farmers. Beyond the cooperatives, the reforms has in general made dairying a non-
profitable enterprise, especially when a farmer is forced to rear cross-bred animals which requires huge 
feed resources, in contexts where the farmers are increasingly dependent on external markets for feed, 
semen and health inputs.   
 
The negative impact of liberalization of the dairy sector, on rural landless and marginal farmer households is 
already evident. The 59th round of the National Sample Survey (NSSO) reports of 2002-03xxi, reveal that the 
average in-milk bovine stock owned per 100 rural landless households, fell from 16 in 1971-72 to just 1 in 
2002-03. During the same period there was an overall decrease of in-milk bovine stock per 100 rural 
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households which fell from 54 to 36. This decline was observed in all the major states in India. This data 
indicates that it is becoming increasingly difficult for the rural farmers to survive and keep cattle.  
 
In the above context, Anthra, a Non Government Organization working for strengthening livestock based 
livelihoods mainly with the poor and marginalized pastoralists, farmers, women, dalits and indigenous 
people has been involved in challenging the above developments at various levels. Anthra has been 
engaged in studying, critically analyzing and unraveling the linkages and the forces behind the collapse of 
milk prices and the replacement of local bovine breeds with exotic breeds. The research findings have been 
used to inform farmers about such policies, and motivate them to challenge government policies pro-
actively using strategies that will enable them to regain control over their own food and animal 
production/farming and marketing processes. This includes for instance making conscience choices to rear 
local indigenous dairy animal breeds that can be managed with minimal dependency on outside feed inputs, 
growing food crops which ensure their own ability to feed their animals, and supporting local markets and 
value-addition initiatives which continue to operate in the informal milk-marketing spaces. At a second level 
Anthra has been making consistent efforts to bring these discussions into the public domain through 
writing papers, articles, publishing educational materials so that not only farmers but the average 
consumer/ citizen gets informed. At a third level we have attempted to influence and change policy, by 
participating in spaces which has enabled us to interact with planners and policy makers (for instance being 
members of different planning commission groups). Finally we lend our solidarity and participate with other 
people movements and farmers organizations in India and beyond, to campaign for food sovereignty rights 
of farmers and which challenge the global neo-liberal agriculture and trade policies that are crippling 
farmers, livestock rearers in developing countries such as India.  
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Session 3 Effect of trade in frozen chicken  
 

Food under threat! The effects of European trade treaties on 
agricultural production in Sub -Saharan Africa  
 
Trade is a crucial factor in development. Nevertheless 

trade policies towards developing countries have 

failed. One of the main causes is the administration of 

subsidies in the North. Trade liberalisation has costed 

Africa alone billions of US dollars in the past decades, 

an amount equal to  the amount of money spent on 

development aid by the Northern countries. 

 

Example 1: Import of meat in Burkina Faso. 

Cattle breeding is of great importance for the economic 

sector in Burkina Faso. Northern farmers can deliver 

meat against low prices thanks to subsidies. The 

government of Burkina Faso argues that cheap meat is 

positive for the consumers. However, these people are 

not only consumers, but also farmers, who loose 

income and in the end their job by the import of meat. 

The import of cheap meat thus creates a poverty trap. It 

would be a far better solution to use import tariffs 

instead of export subsidies. Such a solution will give 

farmers a fair opportunity to deliver a local product of good quality for a reasonable price that 

can compete with imported meat from other countries. 

 

Example 2: Import of poultry parts in Cameroon. 

Poultry wings are a surplus at the Dutch market, because the Dutch eat only chicken breast. 

Therefore these chicken parts are dumped on African markets, hereby competing with the local 

chicken meat. The Cameroon farmers were self-sufficient, but the sector is now about to 

collapse. The frozen chicken wings from abroad have disturbed the balance in the country. Due 

to public pressure the import tariffs were raised and public campaign work to promote local 

chicken was started. Due to these actions local farmers have a renewed and fair chance. 

 

Unfortunately these actions are not always allowed.  In Ghana the public campaign asked for 

higher import tariffs. The International Monetary Fund noticed the action and sent a letter that 

these actions were not allowed. As a result the Ghana government did not raise the tariffs and 

the Ghana farmers have no fair chance. 

 

Although the examples show that a free market is not a solution for development countries, the 

call for and the pressure on the free market principle remains. Due to this the rural population in 

Southern countries diminishes. These farmers move to the cities where they cannot find a job.  

 

CV Stefan Verwer 
Stefan Verwer has been an advocate for 
fairer trade agreements for developing 
countries since he published a thesis on the 
impact of the Common Agricultural Policy on 
dairy farmers in Tanzania and Jamaica. He 
has worked in several Dutch environmental 
and development organisations and followed 
the World Trade Organisation since its 
Seattle Ministerial in 1999. He is specialised 
in the trade relation between the ACP and 
EU countries and is regarded one of the few 
eperts on the Economic Partneship 
Agreements that are currently being 
negotiated between the EU and 77 countries 
in Africa, the Caribbean and the Pacific 
(ACP). Currently he is the director and co-
founder of the Dutch media foundation 
lokaalmondiaal (Global-Local), producing 
documentaries and televisionprogrammes on 
themes of globalistion and development 
cooperation. 
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There is an uneven playing field between the international government systems and the local 

production systems.  The basic problem is that there is pressure to open up the markets, while 

the southern countries have not had the time to build up their own agricultural system. In the 

process the cultural heritage is trampled.  It is not the subsidies that harm, but the fact that 

countries have not been able to control their imports; for example by putting import tariffs. 

Every country has the right to give subsidies to its farmers 

 

The effect of import of frozen chicken ɀ case from Mozambique 
Mozambique economic development is heavily 

based on agriculture with livestock and crop 

production considered to be the cornerstone of 

poverty alleviation. Although ranked among the 

poorest countries in the world, the subsequent 

political stability after of the signing of peace 

accord in 1992 and continuous economic reforms, 

has contributed to a very high economic growth 

rate. Poultry production is one of the main 

agricultural production activities in Mozambique 

at family level contributing to household protein 

diet and economy. However, the growth of this 

sector greatly being affected by imports of frozen 

chickens from developed countries, especially 

from Brazil. These also pose a health hazard to the 

consumers, as chicken near shelf-life expiration 

and of unknown origin are sold in local super-

markets. Poultry producers have demanded 

protective measures, and since 2004 import 

regulations are re-enforced. This has resulted in a 

drop of imports since 2005, but they are on the 

rise again.  

The Mozambican government needs to improve 

local poultry production; both at family level and 

in commercial farms, by encouraging production 

of local grains and use of fish by-products for 

poultry feed. The sector need to organise itself better. And the government needs to guarantee 

strict control on imports, and challenge international trade agreements with negative effects for 

the local population.  

Discussion Poultry Sector 

The interesting presentations of both speakers brought up many reactions. The most important 

are listed below: 

Atomba Titus Tegwi argues that a break in the cool chain is an important hazard factor in 

poultry production. Poultry products are not safe anymore if not cooled constantly. Local 

products can be better controlled and thus will be safer. Also, the traditional culture is not 

respected in commercial farming. For example, feathers are used in traditional clothing; the 

CV Jacob Wanyama 
Dr. Jacob Basara Wanyama (Kenya, 1959) aims 
to contribute to a world devoid of poverty through 
development of innovative approaches to 
development, and influencing policy environment 
in favour of pro-poor livestock programmes. He 
studied veterinary medicine at the University of 
Nairobi. After graduation he started working for the 
Kenya government and GTZ integrated food 
security programme in the Samburu district. In 
1992 became the programme veterinarian of the 
Intermediate Technology Development Group 
(ITDG) in Kenya, where an innovative programme 
for Community Animal Health Projects was started 
in the pastoral and marginal farming areas.  
Enhancing ethnoveterinary knowledge and 
empowering farmersô organisations were primary 
objectives of this work. In 2003 he did the MSc on 
Management of Agricultural Knowledge Systems 
of the Wageningen University, in the Netherlands. 
As from 1992 Wanyama also acted as the social 
scientist in the Reducing Vulnerability Programme 
of the ITDG programme East Africa. He acte as 
consultant in various projects, published numerous 
works, and acted in various international networks 
related to Animal Genetic Resources, 
Ethnoveterinary Medicine, and Biodiversity Rights.  
Since 2004 he participates in the Endogenous 
Livestock Development network. As from April 
2005 he is working in a food-security programme 
with Vet-Aid in Mozambique.  
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frozen chicken will not supply these feathers. Thus scaling up poultry farming has a negative 

effect on cultural heritage. 

Although the situation in Africa seems very different from the situation in the Netherlands, there 

is also a similarity:  Both Camaroon and the Netherlands have to cope with the import of 

Brazilian meat. Dutch farmers were forced to stop farming, because of the difficult financial 

situation. A similar result can be seen in Cameroon: farmers cannot earn money any more. 

Different to the Dutch situation farmers in Cameroon have no alternative... 

 

The last remark leads to another remark of another person in the audience. European people do 

not seem to see the seriousness of the situation and complain about trees that are taken down, 

but not about a child that dies of hunger. As it is put by the sÐÅÁËÅÒ ÉÎ ÔÈÅ ÁÕÄÉÅÎÃÅȡ ȰThe world 

ÉÓ ÇÅÔÔÉÎÇ ÓÍÁÌÌÅÒ ÁÎÄ ÃÒÁÚÉÅÒȢȢȢȢȱ 4ÈÉÓ ÓÍÁÌÌȟ ÂÕÔ ÓÈÁÒÐ ÒÅÍÁÒË ÐÕÔÓ ÔÈÉÎÇÓ ÂÁÃË ÉÎ ÐÌÁÃÅȢ 

 

The issue of corruption is mentioned by the audience. Stefan Verwer answers that corruption is 

indeed an issue, but these problems are also seen in well organized organisations. Also, he states 

that poverty is there anyway and should be solved. It leads to the question if Africa has to solve 

its own problems; which is answered by the audience with a NO! Africa deserves a phase of 

protection to build op a strong economic situation, as Europe has had before. 

 

Conclusion: Africa needs time and space to develop. Import tariffs are more important than 

subsidies to reach a sound economical situation in developing countries. IMF and Worldbank are 

insisting on free markets, and that does not leave room for countries to develop their own 

agriculture. Free market is no solution, at least not yet. Not only economical effects important, 

but also health related issues and traditional cultural issues deserve attention in politics. The 

government plays an important role in developing a sound economical, healthy and climate in 

which culture will be sustained. The debate should be done on 2 levels: (1) on the policy level 

(role of international policy; restrictions on African governments); (2) improve capacity on local 

level, research on local knowledge and practices. Researchers need to deal with the real issues. 
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African countries are rather wishing for reforms in international trade than for an increase in foreign aid. 
 

Strong regional markets and mutual trade between neighbouring countries are a solid basis for 
economic growth.  
 

In the last 20 years, Sub-Sahara Africa has missed out on 272 billion dollars of income, due to free trade.  

 

Background info: Fair trade agreements 

 
7ÉÔÈ ÐÅÒÍÉÓÓÉÏÎ ÔÁËÅÎ ÆÒÏÍ Ȱ/ÎÚÅ 7ÅÒÅÌÄȱȟ ÁÐÒÉÌ ΤΡΡΪ ©  

Nothing of this article may be copied or replicated without permission of the publisher 
 
Captain: Mijke Elbers, managementteam  Evert Vermeer Stichting 
 
Members: Erika Spil, head projects National Third Worldshops Organisation and president of  Network of European 
Worldshops (NEWS) 
 
Mariken de Bruijn, campaign coordinator National Third Worldshops Organisation; Stefan Verwer, managing director 
Lokaalmondiaalm; Nico Roozen, managing director Solidaridad; Bram Verkerke, campaign coordinator Solidaridad; 
Eelco Fortuijn, general manager FairFood. 

 
Fair Trade is the best policy  
According to Western countries free trade is the ultimate recipe for economic growth in poor countries. 
Developing countries though, will benefit much more from regional trading zones and step-by-step opening 
of their markets. Moreover of course, from abolishing the export subsidies in the USA and the EU.  

Approach 

 Poor countries should open their markets in phases, in order to protect their agriculture and industry.  

 Building and extending regional trade zones (trade between countries with approximately the same 
economic level)  

 Europe and the USA will have to abolish their export subsidies 

 By well-considered buying clients may incite companies to sustainable enterprise.  

 The Netherlands will have to test (international) companies in developing countries on their working 
methods.  

 
The problem 
Ȭ) ÄÏ ÎÏÔ ÕÎÄÅÒÓÔÁÎÄ ×ÈÙ ÔÈÅ %ÕÒÏÐÅÁÎ 5ÎÉÏÎ ÉÓ ÏÎ the one hand supporting the farmers in Cameroon and 
ÏÎ ÔÈÅ ÏÔÈÅÒ ÉÓ ÔÏÌÅÒÁÔÉÎÇ ÆÒÅÅ ÔÒÁÄÅȟ ×ÈÉÃÈ ÁÎÎÕÌÓ ÔÈÅ ÓÕÐÐÏÒÔȭȟ ÓÁÙÓ 4ÉÌÄÅÒ +ÕÍÉÃÈÉÉȟ ÃÈÁÉÒÍÁÎ ÏÆ !#$)#ȟ ÁÎ 
association for citizens in Cameroon and the Central-African Republic. This is something one hears more and 
more often. Many African countries even report that they prefer reforms in international trade to an 
increase in developing aid. As it is, trade can reduce poverty and contribute to sustainable development. 
However, if it is not conducted in a fair and sensible way, trade can -on the contrary - aggravate poverty and 
inequality. This is what worries anti-poverty activists increasingly. They campaign against the trade 
agreements that the European Union (EU) is trying to extort from groups of developing countries. The EU, 
for instance, is negotiating with 77 developing countries in Africa, the Caribbean, and the Pacific. (the so-
called ACS-nations). The purpose of these negotiations is to create free-trade agreements or Economic 
Partnership AgreemÅÎÔÓ ɉ%0!ȭÓɊȢ  
/ÎÅ ÏÆ ÔÈÅ ÃÁÍÐÁÉÇÎÅÒÓ ÁÇÁÉÎÓÔ ÔÈÅ %0!ȭÓ ÉÎ 'ÈÁÎÁ ÉÓ 4ÅÔÔÅÈ (ÏÒÍÅËÕȢ (Å ÒÅÐÏÒÔÓ ÈÏ× ÍÕÃÈ ÈÅ ÁÎÄ ÈÉÓ 
fellow-countrymen are worrying about the consequences of these trade negotiations for people in Ghana: 
Ȭ4ÈÅ ÆÁÒÍÅÒÓ ÉÎ ÍÙ ÖÉÌÌÁÇÅ ÁÒÅ ÅØÐÅÒÉÅncing many problems due to the results of free trade. Tomatoes are 
an important agricultural product. The Ghanese tomatoes, though, are being undercut by cheap European 
tomato puree, mainly from Italy. Another problem is the cheap chicken from Europe that is flooding our 
market. The chicken industry in Ghana had been wiped out by the import of cheap deep-frozen chicken 
parts coming mainly from the Netherlands. All this is the result of the liberal policy that Ghana was forced to 
pursue during the last 15 years. Under pressure of the World Bank and the International Monetary Fund, 
many import rates have been reduced drastically. As a consequence of this, the foreign products have 
ÄÅÓÔÒÏÙÅÄ ÏÕÒ ÐÒÏÄÕÃÅÒÓȢ )Î ÆÁÃÔȟ ÔÈÅ %0!ȭÓ ÁÄÖÏÃÁÔÅ ÃÏÍÐÌÅÔÅ ÁÎÎÕÌÍÅÎÔ ÏÆ ÁÌÌ Émport rates on European 
ÐÒÏÄÕÃÔÓȢ )Î ÐÒÁÃÔÉÃÅ ÔÈÉÓ ×ÉÌÌ ÍÅÁÎ ÔÈÁÔ ÔÈÅ ÅÃÏÎÏÍÉÃ ÄÅÃÌÉÎÅ ×Å ÁÒÅ ÎÏ× ÓÕÆÆÅÒÉÎÇȟ ×ÉÌÌ ÏÎÌÙ ÉÎÃÒÅÁÓÅȢȭ 
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Tired 

According to the EU, free trade is the recipe for these developing countries in order to profit from the 
world market. WÉÔÈ ÔÈÅ ÓÌÏÇÁÎ ȬÎÏ ÈÅÌÐ ÂÕÔ ÔÒÁÄÅȭȟ ÔÈÅ !#3-nations are forced to open their markets for 
European products. Europe's line of thought is that free trade is favourable towards more investments and 
trade transactions, that are necessary for the (economic) development of the ACS-members. However, 
between 1976 and 1999 these countries saw their share in the world trade reducing from 3,4 percent to 1.1 
percent. Despite the fact that the exports from ACS-countries had been expecting a preferential treatment 
on the European market for more than 25 years, the share of exports to Europe also has been halved, from 
6,7 percent in 1976 to only 2,8 percent in 2002 
(http://www.11.be/11/index.php?option=com_content&task=view&id=102088&Itemid=147) 
 
In recent years, free trade is increasingly presented as the solution for developing countries to escape their 
poverty. Especially the Northern governments, tired of providing support during so many years and still 
without the desired effects ɀ are advocating the free trade principle. 
It seems to be a logical line of thought, but a study based on the information of the World Bank, the 
International Monetary Fund (IMF) and the United Nations, shows that the liberalizing of world trade is not 
a wonderworking recipe for fighting poverty. Owing to free trade, Sub-Sahara Africa has missed out on 272 
billion US dollars of income during the last 20 years. (http://www.africafocus.org/docs05/trad0507.php) 
 
Disastrous consequences 
Directly opposite the supporters of free trade is a growing group of social organisations and scientists. They 
are warning against too fast liberalization and point out that nearly all rich countries have developed by 
way of protection (protecting own products by raising import rates). Due to the one-track focus on free 
trade, the poor countries are deprived of a developing strategy that has proved to be successful for the rich 
countries. Others point to the financial aid that rich nations grant their own producers. The most significant 
example thereof is the agricultural subsidies that are causing much discussion within the World Trade 
Organisation (WTO).  
Opponents of the free trade doctrine point to numerous examples in developing countries, where too fast 
liberalization has had disastrous consequences for local producers. Chicken farmers in Ghana could not live 
on this trade any longer because of the import of chicken legs, i.e. from the Netherlands. Also in other West 
African countries, the chicken industry is in danger of vanishing as a result of cheap European imports.  
We doubt that free trade is possible if opportunities to profit are not equal for everyone. Most developing 
countries are lacking in infrastructure and means to fulfil the standards concerning quality and hygiene. In 
addition, the market and government institutions are not sufficiently developed.  
Under ideal conditions, free trade might be the instrument to save less developed economies. In practice, 
however, the world is not an ideal place at all. Because of their very different basic positions, the strongest 
parties are able to dominate world trade. The developing economies are at the mercy of the wishes of the 
strongest parties. The developing nations may not profit from international trade until fair trade relations 
between North and South have been established. 
 
Alternatives 
Market protection on a short or longer term is indispensable and should remain a possibility. Of course, the 
way in which nations are protecting their markets must be investigated critically; a return to worldwide 
protectionism is undesired. However, developing countries should never be deprived of the opportunity to 
build a national industry. 
There are other alternatives to free trade. Many of those are based on gradual opening of markets or long 
periods of transition. It is advocated to focus on opening markets to regional trade zones instead of world 
trade. Rightly, because the European Union shows clearly that countries with a similar economic 
development level are profiting from regional cooperation. In our view, developing strong regional markets 
ɀ and as a result stimulating mutual trade between neighbouring countries ɀ will provide a solid basis for 
economic growth.  
Recently, several social organisations have proposed an approach based on linking the degree of market 
opening to so-called developmental indicators 
(http://www.aprodev.net/trade/Files/A%20EPAs%20and%20Sustainable%20Development%20FINAL.pdf).  
 
Developing countries could open their markets in phases, but only if certain (marginal) conditions are 
satisfied. Thus, import rates of agricultural products in developing countries should only be reduced if 
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Europe and the US would abolish their export subsidies, if industries in developing countries have been 
built or enhanced sufficiently, so that these nations are ready to compete with the rich countries.  
Yet, the political intention of rich industrialized countries to investigate the alternatives seriously is lacking. 
Until now, their governments are among the most ardent supporters of the free trade doctrine. A doctrine 
they are not prepared to abandon, despite all criticism and the evidence that drastic liberalization does not 
bring relief for the poverty in many developing countries.  

 
Fair trade  
As we have argued above, trade is one of the most important conditions to reduce poverty. We will have to 
establish a trade system that is fair all right. Developing countries will only be able to really develop 
economically if producers are guaranteed a fair and stable income. Producers will receive fair prices for the 
raw materials they produce, which will guarantee their income. Fair trade will also contribute to social 
equality and environmental protection.  
Several parties should take responsibility here. For instance, the Dutch government should have a much 
more active part than it currently has. It should make much more effort to investigate alternatives for free 
trade and to implement them in its own policy, but also in the policy of EU and WTO. In addition, until today 
there is no legislation to improve fair production or transparency. The government thinks that consumers 
and industries should settle this together, whereas it could play an important part in responsible 
enterprising and consumption. Thus, the Dutch government should hold companies responsible for their 
transactions in developing counties. Multinationals exploiting the inadequate legislation regarding working 
conditions, environment or corruption in those countries, are already being called to account increasingly 
by consumers. The companies will have to decide for themselves to disclose the state of their affairs and to 
give consumers a chance to make a conscious choice. Transparency will become even more important than 
it is now already. The demands of consumers becoming increasingly aware will have to be met.  
The consumer or citizen is also a determinant factor in another respect. Being a voter, he may contribute to 
an alternative trade system. This may be done by signing petitions or carrying on a campaign and by 
building a critical group of concerned citizens, who cannot be ignored by the politicians responsible. This 
also goes for consumers: responsible buying attitude may motivate companies into sustainable enterprise. 
After all, consumers are able to stipulate conditions regarding the products they intend to buy. However, 
they must be prepared to pay more for products that have been produced in a fair way. Fortunately, there 
is a trend confirming that consumers are becoming increasingly aware of the consequences of their 
spending pattern.  
It is time for action, changing the rules of the trade system in so far that they will contribute to sustainable 
development. This may be achieved by increasing the pressure on world leaders still more. Fair trade should 
offer producers in developing countries a better position in a global market. For trade is the most important 
way to escape poverty.  
 
JamaicaȭÓ ÍÉÌË cow 
The conditions in Jamaica were very bad a result of the disastrous policy of financial institutes, such as IMF, 
and the consequences for milk production. Until then, Jamaica was fast becoming a promising milk 
producing country. The conditions were just what one would expect: the island is green with many 
ÐÁÓÔÕÒÅÓȟ ÔÈÅÒÅ ÉÓ ÐÌÅÎÔÙ ÏÆ ×ÁÔÅÒȟ ÁÎÄ ÓÐÅÃÉÍÅÎÓ ÏÆ ÔÈÅ ÅÎÄÅÍÉÃ ÃÁÔÔÌÅȟ ÃÁÌÌÅÄ Ȭ*ÁÍÁÉÃÁÎ (ÏÐÅȭ supplied a 
lot of milk. As a result, the milk production doubled in the eighties. In addition, the Jamaican government 
supported this profitable industry by protecting the market with import rates for cheap import. 
However, to qualify for an IMF loan, in 1991 Jamaica had to stop supporting its farmers and to abolish 
market protection. From that moment, the Jamaican market was open to foreign import of milk powder 
and the Caribbean island was flooded with subsidized milk powder, mainly from Europe. 
The African farmers were also faced with subsidized milk powder. In the past, Tanzania suffered large 
problems because of, namely, European milk powder. When the Tanzanian milk producers demanded an 
import tax on this milk powder, the government complied with their wishes, after which the sale of fresh 
ÌÏÃÁÌ ÄÁÉÒÙ ÐÒÏÄÕÃÔÓ ÈÁÓ ÔÒÉÐÌÅÄȢ )Î ÎÅÇÏÔÉÁÔÉÏÎÓ ÌÉËÅ ÔÈÏÓÅ ÉÎ ÔÈÅ ÆÒÁÍÅ ÏÆ ÔÈÅ 74/ ÏÒ ÔÈÅ %0!ȭÓȟ ÔÈÅ 
enforcement of import rates by developing countries is still a matter of serious dispute.  
 
 
For more information: see www.onzewereld.nl 
 

http://www.onzewereld.nl/
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Session 4: Innovative experiences in Dutch dairy farming  
 
Optimizing the dairy farm instead of maximizing production; that is the vision of hundreds of 

dairy farmers in The Netherlands. The soil characteristics, the plant and animal races, manure 

quality and several other factors are taken into account. Farm management is adjusted to the 

surroundings. This is positive for the environment, for the animals, for biodiversity on the farm 

and for the farmer himself (or herself). Farmers in developing countries have for ages been 

doing this, and Dutch farmers can learn from their expertise. In this workshop two persons 

showed the opportunities of implementing this system and the effect it has on sources in 

developing countries.   

 

Natural Cycle Thinking  
Willem  van Weperen (ETC-Netherlands)  

first puts the Dutch dairy industry in 

historical context: upgrading of traditional 

Dutch cattle breeds with imported cattle; 

more concentrates, maize, mechani zation, 

etc. Due to all these changes, the efficiency of 

the average Dutch farm (measured as 

nitrogen usage) decreased from 50% to 20% 

during the last 50 years. This means that for 

each kilogram of  feed the cow gets, it 

produces less milk and more manure. So: 

around 80% of the nitrogen that is in the 

feed is excreted and removed from the farm. 

If you can lower this percentage, you can 

work more efficiently and save money. This 

ÉÓ ÉÍÐÌÅÍÅÎÔÅÄ ÉÎ ȬÎÁÔÕÒÁÌ ÃÙÃÌÅ ÔÈÉÎËÉÎÇȭȡ 

less nitrogen input, healthier soil, more 

diverse nature. And the profits remain the 

same. Approximately 10 to 20% of the 

farmers are ÆÁÒÍÉÎÇ ÔÈÒÏÕÇÈ ȬÎÁÔÕÒÁÌ ÃÙÃÌÅ 

ÔÈÉÎËÉÎÇȭȢ 

 
"Development in the Dutch dairy sectorò 

)Î ÔÈÅ ȬφπÓȟ ÔÈÅ ÁÖÅÒÁÇÅ $ÕÔÃÈ ÄÁÉÒÙ ÃÏ× ÐÒÏÄÕÃÅÄ τπππ ËÇ ÍÉÌË ÐÅÒ ÙÅÁÒȢ 0ÒÅsently this is about 

8500 kg. The average yearly milk yield increase of about 100 kg per cow was possible due to 

very successful technology development, enhanced by effective research-extension-farmer 

interaction, access to credit, and favourable governmental regulations. Artificial Insemination 

and effective breeding policies increased the potential milk yield of dairy animals to levels that 

our grandfathers did not even dream of. Other important innovations were: the shift from rope-

tied to free-roaming stables with sleeping cubicles and a much better ventilation system; disease 

control through effective vaccination; high fertiliser application levels which boosted grass 

yields; mechanisation of fodder production; improved fodder conservation techniques and the 

introduction of fodder maize. The availability of high quality roughage, supplemented with 

CV Willem van Weperen 
Willem van Weperen was born and raised on a dairy 
farm in Friesland. He graduated as an animal 
husbandry expert at the Agricultural College (HAS) in 
Groningen and took a M.Sc. course in ñManagement 
of Agricultural Knowledge Systemsò at the 
Wageningen Agricultural University (WUR). Willem 
acquired professional experience during long term 
assignments with participatory extension methods in 
the context of rural development in smallholder dairy 
extension projects in the Philippines, Rwanda, Kenya 
and Tanzania.  
In The Netherlands he worked as an animal 
husbandry teacher and as researcher at the 
Department of Communication and Innovation Studies 
of WUR. Presently he is working as an agriculture 
extension and training consultant with ETC 
Adviesgroep Nederland in Leusden.  
He undertook various assignments related to 
sustainable agriculture. Since 2000 he is closely 
involved with a dairy farmer organization called 
PMOV. On their behalf he developed and 
implemented several projects related to the 
introduction of sustainable dairy farming practices in 
the Netherlands. 
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rather cheap protein-rich concentrates, made it possible to fully exploit the improved genetic 

potential of the Dutch dairy cows.  

Fertiliser application went up to 400 kg nitrogen per hectare. The low price and high status of 

mineral fertilisers made cow manure lose its importance and was used only as an extra, over and 

above the recommended fertiliser application. These high fertiliser applications and use of 

concentrate decreased the N efficiency at farm level dramatically. Causing serious 

environmental problems; leaching of nitrates from the topsoil to the groundwater negatively 

affecting the quality of the drinking water and high levels of ammonia emission from the cows 

negatively affecting the quality of nature.  

)Î ÔÈÅ ȬψπÓȟ ÔÈÅ -ÉÎÉÓÔÒÙ ÏÆ !ÇÒÉÃÕÌÔÕÒÅ ÈÁÄ ÔÏ ÉÎÔÒÏÄÕÃÅ Á ÓÅÒÉÅÓ ÏÆ ȬÒÅÓÔÒÉÃÔÉÖÅȭ ÍÅÁÓÕÒÅÓ ÆÏÒ 

dairy farmers to meet the environmental targets set by the European Union.  

Meanwhile a group of dairy farmers organized themselves in PMOV. The philosophy of these 

ÄÁÉÒÙ ÆÁÒÍÅÒÓȟ ÂÁÓÅÄ ÏÎ ÔÈÅÉÒ ȬÇÕÔ ÆÅÅÌÉÎÇȭ ÁÎÄ ÅØÐÅÒÉÅÎÃÅ ×ÉÔÈ ÔÈÅ ÐÒÏÄÕÃÔÉÏÎ ÓÙÓÔÅÍ ÏÆ ÔÈÅÉÒ 

fathers, is that many relationships exist between the various components of the farming system, 

and that these relationships should be considered in all management decisions. For example, the 

way they feed their cows affects the quality of the manure. The quality of the manure affects the 

quality of the soil. The quality and fertility of the soil affects the quality of the pasture and fodder 

crops and hence the feed, which in turn affects the health of the animals and the quality and 

quantity of the products.  

Based on this way of thinking, 100 dairy farmers in Drenthe Province learned in study groups to 

improve their farm N efficiency. In stead of maximizing production, they choose to optimize it. 

Positive effects are less stress for the farmer, cost reduction, healthier cows and decreased N 

losses into the environment. Through this way of farming the farmers feel they are more in 

control of the system and it provides a more viable option to hand over their farm to the next 

generation, without adhering to the large scale model as the sole way of surviving. 

 

Organic Dairy Farming  
The other speaker, Huib  Bor, is organic /biodynamic  

dairy farmer. He is sure that nature always wins, so 

you can better adapt your farm to nature than the 

other way around. And by managing his organic 

farm  and other activities well , he earns more than 

enough to make a living. He is in cooperation  with 

more organic dairy farmers, and they are able to sell 

their milk for a good price. Although they rather 

produce for local consumers, next year they will also 

export some milk to Belgium and UK.  

 
On an organic, biodynamic dairy farm in Noordeloos (in 

the province of Utrecht) Huib Bor and his wife Ria van 

Gils make sure a lot of activities are going on. Farming is 

one of the core businesses, agro-tourism is the other. 

The cows are housed in a free roaming cubicle stall and 

a free roaming stall with straw covering. Balance on the 

farm is important; therefore Huib cooperates with a 

CV Huib Bor 
Since 1993, Huib Bor is farming organically 
on his dairy farm in Noordeloos (The 
Netherlands). In 2001 he took the 
challenge to farm biodynamically. In 
addition to this management, the farm 
welcomes people for childrens parties, 
business trips and hiking and welcomes 
nature by stimulating biodiversity through 
management of waterways and birds. By 
joining the Bioveem project, results from his 
farm management were analysed. 
In between 1998 and 2005, Huib was 
chairman of the organic farming chairgroup  
of LTO, the Dutch farmers association. 
Furthermore, he was in the board of 
Biologica, the platform of organic farmers.  
From 2007, the positions of chairman of 
Stichting Koevoet and chairman of Stichting 
Demeter are in his hands, combined with 
the management of his biodynamic dairy 
farm. 
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crop farmer. Besides taking care of the cows, the nature on and around the farm is maintained. 

The management of the farm is steered to let birds, ditches, and other landscape elements 

flourish in harmony with the surroundings. Tourists and other interested people can come to the 

ÆÁÒÍ ÆÏÒ ÂÕÓÉÎÅÓÓ ÔÒÉÐÓȟ ÃÈÉÌÄÒÅÎȭÓ ÐÁÒÔÉÅÓȟ ÇÕÉÄÅÄ ÔÏÕÒÓȟ ÃÙÃÌÉÎÇ ÒÏÕÔÅÓ ÁÎÄ ÔÏ ÁÄÏÐÔ Á ÃÏ×Ȣ 2ÉÁ 

takes care of most of these people.   

 

During the symposium Huib has told something about his farm, his vision and the possibilities of 

ɉÏÒÇÁÎÉÃɊ ÄÁÉÒÙ ÆÁÒÍÅÒÓ ÉÎ 4ÈÅ .ÅÔÈÅÒÌÁÎÄÓȢ %ÎÔÉÔÌÅÄ Ȭ-ÏÖÉÎÇ ÏÎ ÎÁÔÕÒÅȭÓ ÒÈÙÔÈÍȭȟ ÌÉÖÉÎÇ ÉÎ 

balance with nature and the surroundings will be the thread of his speech.   

 

Discussion Local Initiatives in the Netherlands 

A small step back to farmers in developing countries is made. In these countries many farmers 

are in principle farming organic, because it is their natural way of farming, but they are not paid 

the higher price they should earn for such an organic product. It is remarkable that agriculture 

was not industrialized until fifty years ago which is a relatively short period. Now we see the 

negative effects as a result of this industr ialization, which has led to a movement back to low 

input systems which are in balance with nature. In fact, these systems have modernized by 

stepping back in time. The renewed resemblance with the African pastoral systems is clear and 

shows the advantages and qualities of these systems. 

  

Willem van Weperen and Huib Bor want to know how they can make more people (farmers, 

consumers and policy makers) enthusiastic for their systems and products. Where to start? 

Should they start at the consumer side, at the policy maker side or at the farm level? The 

audience does not think that it is justified ÔÏ ÃÌÁÉÍ ÔÈÁÔ ÍÉÌË ÆÒÏÍ ÏÒÇÁÎÉÃȾȭÎÁÔÕÒÁÌ ÃÙÃÌÅȭ ÃÏ×Ó ÉÓ 

healthier than milk from conventional cows. There is no evidence for this statement. Another 

strategy to promote organic farming ×ÏÕÌÄ ÂÅ ÔÏ ÅØÐÌÁÉÎ ÔÏ ÆÁÒÍÅÒÓ ÔÈÁÔ ÐÒÏÆÉÔÓ ÄÏÎȭÔ ÄÅÃÒÅÁÓÅ 

when they start organic farming. Besides, in organic systems, cows have less claw problems. It is 

a myth that organic cows produce less, they produce as much as conventional cows in the same 

circumstances. 

 



 

36 

 

Background info: Re-balancing soil-plant-animal interactions: towards 
reduction of nitrogen losses 

 
F.P.M.  Verhoeven1,*,  J.W.  Reijs2  and  J.D.  Van  Der  Ploeg1 
 
1 Rural Sociology Group, Wageningen University, P.O. Box 8130, NL-6700 EW Wageningen, The Netherlands 
2 Department of Animal Sciences, Wageningen University, P.O. Box 338, NL-6700 AH Wageningen, The Netherlands 
* Corresponding author (fax +31-317-485475; e-mail: frank.verhoeven@wur.nl) 

Published in NJAS  Wageningen Journal of Life Sciences (2003) 51-1-2, 147-164 
 
Abstract 
The practice of farming implies a continuous process of re-moulding and re-balancing of resources. 
Normally, this process is slow and hardly noticeable, but in times of transition towards sustainability it is 
accelerated and becomes more visible. Re-moulding and re-balancing require a careful and multi- faceted 
monitoring as well as a high degree of involvement of the farmers concerned. This article is an overview 
that documents several aspects of the changes realized by two farmer co-operatives in the northern 
.ÅÔÈÅÒÌÁÎÄÓȡ 6ÅÒÅÎÉÇÉÎÇ %ÁÓÔÅÒÍÁÒȭÓ ,ÝÎÓÄÏÕ×Å ɉ6%,Ɋ ÁÎÄ 6ÅÒÅÎÉÇÉÎÇ !ÇÒÁÒÉÓÃÈ .ÁÔÕÕÒ ÅÎ 
Landschapsonderhoud Achtkarspelen (VANLA). It is shown that farmers process and manage manure, 
silages and diets. Emphasis is given to indications that the newly emerging balances are characterized by 
high levels of N efficiency. In a final combination of beta and gamma approaches it is shown that the goal-
oriented practices of the VEL and VANLA farmers clearly indicate new trajectories towards and prospects 
for sustainability. Furthermore it is shown that recognition of relevant heterogeneity is crucial and that 
inter-farm comparisons, careful integration of beta and gamma approaches and multivariate modes of 
analysis are needed. 
 
Additional keywords: dairy farming, monitoring, farming systems 
 

Introduction  

Farming is the art of fine-tuning, requiring the highest possible level of coherence through an active, 
reiterative and expert process of co-ordination and re-adjustments. Through fine-tuning a process of re-
balancing is realized: resources are re-combined into new balances. Re-balancing is not a finite process as 
presumed for instance by Schultz (1964). Since fine-tuning considers resources and growth factors, re-
balancing is a continuous process entailing time and again new possibilities. 
Resources such as fields, cattle, crops, manure and water-management systems are to be unraveled and re-
moulded in order to create combinations that are as productive and sustainable as possible. Evidently, this 
unraveling and re-moulding require fine- tuning (Bouma, 1997; Groen et al., 1993; Portela, 1994; Van Der 
Ploeg, 2003). Because of mutual improvement of resources as well as mutual adjustment of relevant 
growth factors, specific, endogenous development trajectories and potentials are emerging and sustained. 
With increasing insights ɀ i.e., with developing local and/or scientific knowledge ɀ and with adjusted 
singular growth factors (of whatever type) the relevant whole is to be re-balanced time and again. So, step-
by-step improvements are created ɀ a process that sometimes should be accelerated considerably. 
Mostly, the process of re-balancing is slow, highly routinized and therefore more or less unnoticeable, 
although careful empirical analysis can bring out its presence and potential (Swagemakers, 2002). In 
periods of transition, however, re-balancing of farming systems as a whole comes to the fore. 

The  need  for  and  prospects  of  re-balancing 

In the early 1990s, a clear and new possibility to reshape farming arose at two farmer co-operatives in the 
northern Netherlands ɀ 6ÅÒÅÎÉÇÉÎÇ %ÁÓÔÅÒÍÁÒȭÓ ,ÝÎÓÄÏÕ×Å ɉ6%,Ɋ ÁÎÄ 6ÅÒÅÎÉÇÉÎÇ !ÇÒÁÒÉÓÃÈ .ÁÔÕÕÒ ÅÎ 
Landschapsonderhoud Achtkarspelen (VANLA) ɀ to meet new environmental goals (Koeleman, 2003; Van 
Der Ploeg, 2002). Decisive for this was an agreement between the two co-operatives and the Minister of 
Agricul- ture that facilitated the creation of region-specific solutions to the many environmental problems 
(Renting, 2001). Environmental problems in this specific region are concep- tualized broadly, i.e., they not 
only include nutrient losses but also landscape, nature, biodiversity, support by the surrounding 
community, product quality and water management. 
So, an active search for a new balance in dairy farming, the dominant farming system in the region, was 
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triggered. The search started in 1997 with a registration of the nitrogen (N) flows on the farms involved (n = 
93), 3 years before the Dutch govern- ment obliged it. For this registration thÅ Ȭ-).!3ȭ ÎÕÔÒÉÅÎÔ 
bookkeeping system is used, which is derived from the EU Nitrate Directive. Farmers have to monitor all 
incoming (mainly feed and fertilizer) and outgoing (mainly milk and meat) N at farm level on an annual 
basis. The difference between input and output is the N surplus, which is set to a maximum, and levies have 
to be paid if this maximum is exceeded (Henkens & Van Keulen, 2001). For sandy grassland soils the 
Ȭ-).!3ȭ ÍÁØÉÍÕÍ ÆÏÒ ΤΡΡΥ ÈÁÓ ÂÅÅÎ ÓÅÔ ÁÔ Á ΣΪΡ ËÇ . ÈÁɀ1 yearɀ1. 
To estimate the amount of N (kg haɀ1) in the fodder produced on the farm, the amounts of NEL (net 
energy lactation, MJ haɀ1) in feed were computed according to Van Bruchem et al. (1999). The amount of 
NEL in purchased feed was subtracted from the NEL requirements of the herd, including dry cattle and 
young stock. Follow- ing the observations of experimental farm A.P. Minderhoudhoeve and several 
commercial farms in the Netherlands the NEL requirements are corrected with a factor 1.1 (J. Van 
Bruchem, personal communication). From each farm the NEL/N ratio in grass silage and fresh grass was 
determined and the amount of N in feed produced on the farm was calculated. The amount of N in 
manure was calculated as N in imported feed and feed produced on the farm minus the N in milk and 
meat. 
 
 
Table 1. N flows and efficiencies for the VEL and VANLA farms (n = 93) from 1 May 1995 to 30 April 1996. 

 
  Minimum Mean Maximum  

N flow (kg haɀ1)     
Product 31 63 93  
Concentrates 31 97 197  
Inorganic fertilizer 154 292 478  
Feed produced on farm 182 280 434  
Slurry manure 195 314 533  
Surplus 162 326 560  

N efficiency (%)     
Animal level1 8 17 24  
Soil level2 33 46 78  

Farm level3 10 16 28  
 

1 Calculated as product over (concentrates + on-farm produced feed). 
2 Calculated as homegrown feed over (inorganic fertilizer + slurry manure). 
3 Calculated as product over (inorganic fertilizer + concentrates). 
     

 
 
The results showed a considerable variation among the VEL and VANLA farms (Table 1). Output ranged 
from 31 to 93 kg N haɀ1 yearɀ1, with an average of 63 kg N haɀ1 yearɀ1 (approximately 11,500 kg milk haɀ1). 
Some farms already used a relatively low inorganic fertilizer rate (154 kg N haɀ1 yearɀ1) while other ones 
exceeded 400 kg N haɀ1 yearɀ1. The average dose was 292 kg N haɀ1 yearɀ1. The amount of N imported with 
concentrates ranged from 31 to 197 kg N haɀ1 yearɀ1 per farm, with an average of 97 kg N haɀ1 yearɀ1. The 
calculated N surpluses ranged from 162 to 560 kg N haɀ1 yearɀ1. This means that already in 1996 there were 
farms that met the 2003 norm, while other farms still had to reduce their surplus considerably. The 
average N surplus of the farms involved was 326 kg N haɀ1 yearɀ1, while the average surplus for the 
northern provinces at that time was about 350 kg N haɀ1 yearɀ1. The apparent animal-N efficien- cy ranged 
from 8 to 24%, with an average of 17%. Apparent soil-N efficiency ranged from 33 to 78% with an average of 
46%. At farm level apparent N efficiencies ranged from 10 to 28% with an average of 16%. 
 
 
Table 2. Generic relationships1 derived from first regional appraisal. 

Equation2 
Dry matter yield = 7618 + 4.15 (1.91* )3 А . ÆÅÒÔÉÌÉÚÅÒ ɍ22 = 0.049] 
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N surplus = 165 + 24.1 (7.87**  Ɋ А ÍÉÌË ÙÉÅÌÄ ɍ22 = 0.094] 
N product = 28.3 + 0.281(0.026***  Ɋ А . ÃÏÎÃÅÎÔÒÁÔÅÓ + 0.024 (0.012* Ɋ А . ÆÅÒÔÉÌÉÚÅÒ ɍ22 = 0.632] 
 
1 The generic relationships were derived from (multiple) regression analyses.  
2 All quantities are in kg haɀ1 except milk yield (t yearɀ1). 
3 Standard error of the mean in parentheses. * = P < 0.05; ** = P < 0.01; *** = P < 0.001. 

 
 
The variation in apparent N efficiency and N flows among the farms raised consid- erable debate within the 
two co-operatives about the relationships between productivity and the use of inputs. Some relationships 
are shown in Table 2. The average dry matter yield per ha per farm was not related to the use of inorganic 
N fertilizer and the N surplus was not related to the amount of milk produced per cow. The amount of N 
produced per ha was strongly related to the amount of concentrates imported: the more intensive the 
farm, the more N was imported. 
 
&ÉÇÕÒÅ Σ ɉÂÁÓÅÄ ÏÎ ΥΩ ÆÁÒÍÓ ÁÎÄ ÏÎ ÔÈÅ ÁÇÒÉÃÕÌÔÕÒÁÌ ÙÅÁÒ ΣΫΫΪȾΫΫɊ ÐÒÅÓÅÎÔÓ ÔÈÅ ÏÕÔÃÏÍÅ ÏÆ Á ȬÓÏÉÌ-plant-
animal-ÍÁÎÕÒÅȭ ÁÎÁÌÙÓÉÓȢ )Ô ÃÏÍÐÁÒÅÓ ÔÈÅ ΣΫΫΧȾΫΨ ÄÁÔÁ ×ÉÔÈ ÔÈÅ ÏÎÅÓ ÏÆ ΣΫΫΪȾΫΫȢ !ÌÌ Æarms with available 
and reliable data were included in this comparison. Figure 1 shows that a drastic reduction in N surplus had 
been realized within a few years. Inorganic N fertilizer use had been sharply reduced, whilst the apparent 
soil-N efficiency hadslightly improved. Figure 1 also shows that the decrease in N fertilizer use (from 310 kg 
N haɀ1 in 1995/96 to 220 kg N haɀ1 in 1998/99) had not caused a reduction in production or an increase of the 
amount of concentrates imported. The average farm-N efficiency increased from 17 to 21%, a relative 
increase of 24%. The N surplus decreased from 345 kg haɀ1 to 257 kg haɀ1, a relative decrease of 34%. An 
important additional effect in these first years, in which attention was focused on decreasing inorganic 
fertilizer use, was that farmers also became familiar with on-farm experimentation. This turned out to be 
highly useful when more difficult steps in the construction of a more sustainable way of farming were to 
be taken. 
 
 

 
 

Re-moulding  resources 

Using the results of the first analyses together with the successful strategies developed by local innovators, 
the co-operatives and the researchers supporting the co-operatives developed a strategy for further 
reducing N surpluses. The strategy included elements like (1) revitalization of soil life, by (2) a further 
decrease in the amount of inorganic N fertilizer, (3) improving slurry manure quality, (4) changing the 
slurry-manure and inorganic-fertilizer application strategies, (5) cutting the grass at a more mature stage, 
and (6) feeding the cows lower-protein and higher-fibre diets. In other words, the strategy basically aimed 
at making better manure, better feed and fodder as well as improving the soil. Thus resources were to be 
re-moulded, whilst the relevant whole (the soil-plant-animal system) was re-balanced. 

Figure 1. Average, minimum and maximum 
N flows (kg haɀ1 yearɀ1) in the soil-plant-
animal-manure system of 37 VEL and VANLA 
farms before the start of the project 
(1995/1996: upper data) and during its 
second year (1998/1999: lower data), and 
average animal- and soil-N efficiencies (%). 
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Table 3. Progress by the VEL and VANLA farms over the period 1997/1998 ɀ 2001/2002 (n = 55)1. 

 
 1997/1998 1998/1999 1999/2000 2000/2001 2001/2002 

N input (kg N haɀ1)      
Feed 95 98 105 91 101 
Inorganic fertilizer 266 232 183 152 136 
Slurry manure 3 2 10 6 4 
Other 1 2 2 1 1 

N output (kg N ha1)      
Milk 59 60 59 59 60 
Meat 10 11 17 10 11 
Roughage 1 1 1 0 0 
Slurry manure 1 1 5 0 0 
Other 0 2 0 0 0 

Surplus (kg N haɀ1) 270 255 204 184 172 

N efficiency at farmlevel (%) 21 27 29 32 33 

Farms that meet legislation (%) 11 18 33 49 67 
1 Average annual milk production per farm: 539,700 kg (156,398ɀ1,368,483 kg). Farm acreage: 49 ha (12ɀ101 ha).  

 
Sixty farmers agreed to work according to this strategy. Strategy and first results were thoroughly 
discussed in small groups of farmers. The N surplus was reduced through re-moulding and re-balancing 
(Table 3). The table shows the changes in N surplus. In 1997, a small percentage of the farms (11%) met the 
norm set by legisla- tion for 2003, whereas in 2001 the norm was met by already 67%. 

Re-moulding  feed  and  fodder  as  part  of  re-balancing 

Based on the first findings at the experimental farm A.P. Minderhoudhoeve (Koeleman, 2003), more 
specific guidelines were formulated for diet composition at the VEL and VANLA farms. These guidelines 
can be summarized as follows: 
 
o Limit crude protein (CP) to about 150 g kgɀ1 dry matter (DM) or less. ɀ Limit net energy lactation (NEL) 

to about 6.2 MJ kgɀ1 DM or less.  
o DVE-values must fulfil requirements [DVE is the Dutch standard for the sum of the digestible feed and 

microbial true protein available in the small intestine of the cow (Tamminga et al., 1994)].  
o Limit OEB to 0 g dayɀ1 [OEB is the Dutch standard for the difference between poten- tial microbial 

synthesis based on degraded feed protein and synthesis based on energy available for microbial 
fermentation in the rumen (Tamminga et al., 1994)].  

DVE and OEB have been developed for a more N efficient feeding. A surplus of OEB will result in a higher 
urea secretion in the urine. This can lead to an increase of ammonia volatilization (Erisman, 2002; Smits et 
al., 1995). 
 
Using the guidelines, from 1999/2000 onwards the participating farmers started to adapt several 
management practices. Initial results are shown in Table 4. Farmers succeeded in lowering dietary protein 
content by 11 g per kg DM, which was mainly due to a decreased protein content in grass silage. The lower 
OEB can be attributed to a reduction in CP surplus, but the variation among farms was still large (Figure 2). 
About 10% of the farmers succeeded in decreasing dietary protein content by 30 to 40 g kgɀ1, 10% by 20 to 
30 g kgɀ1, 25% by 10 to 20 g kgɀ1 and 55% by less than 10 g kgɀ1. In the first year there was not yet a reduction 
in energy content of the diets. Farmers reduced the amount of concentrates they purchased by 10%, while 
milk production and composition did not change. The urea content of the milk decreased considerably 
(from 27.7 to 21.5 mg per liter milk on average). There were also statisti- cally significant changes in the 
composition of the slurry manure. Dry matter content and organic matter content increased, the amount 
of N in the manure remained at the same level while the ratio inorganic N / organic N decreased. The  
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percentage of N available in organic form increased from 45% in 1999 to 54% in 2000. Comparison with the 
results of the experimental farm A.P. Minderhoudhoeve shows that there are still large possibilities to 
further decrease the CP and energy content of the diet. 

 

 
Table 4. Composition1 of diets, grass silage and cattle slurry manure, and animal performance for the VEL and VANLA 
ÆÁÒÍÓ ÉÎ ÔÈÅ ÓÅÁÓÏÎÓ ΧίίήȾΧίίί ÁÎÄ ΧίίίȾΨΦΦΦȟ ÉÎ ÃÏÍÐÁÒÉÓÏÎ ×ÉÔÈ ÅØÐÅÒÉÍÅÎÔÁÌ ÆÁÒÍ Ȭ!Ȣ0Ȣ -ÉÎÄÅÒÈÏÕÄÈÏÅÖÅȭ ɉ!0-Ɋ ÆÏÒ 
1999/2000. Standard error of the mean in parentheses. 

1   On a dry matter basis. 
2   Paired Student T test. 
3   NovemberɀFebruary. 
4   NEL = net energy lactation. 
5   DVE = digestible protein in the intestine. 
6  OEB = undegradable protein balance in the rumen. 
7   CP = crude protein. 

 
 

 

 
 

 1998/1999 1999/2000 Statistical 
APM 
 1999/2000 

   significance2  

Diet3     
NEL4 (MJ kgɀ1) 6.51 (0.034) 6.48 (0.039)  5.95 
DVE5 (g kgɀ1) 86 (1.21) 86 (0.9)  77 
CP6 (g kgɀ1) 170 (2.4) 159 P < 0.001 131 
OEB7 (g dayɀ1) 625 (38.6) 355 (41.9) P < 0.001 ɀ18 
Concentrates (kg per kg milk) 0.30 (0.015) 0.27 (0.009  0.19 
Feed produced on farm (%) 59.7 (1.26) 63.7 (1.15) P < 0.01 73.0 

Grass silage     
NEL (MJ kgɀ1) 5.99 (0.052) 6.03 (0.048)  5.97 
CP (g kgɀ1) 176 (3.1) 158 (2.7) P < 0.001 131 

Slurry manure     
N total (g kgɀ1) 4.7 4.8  2.8 
N mineral (g kgɀ1) 2.6 2.2 P < 0.01 1.4 

Production     
Milk (kg dayɀ1) 24.5 (0.57) 24.2 (0.43)  27.5 
Milk fat (%) 4.50 (0.037) 4.55 (0.030)  4.52 
Milk protein (%) 3.48 (0.018) 3.49 (0.017)  3.33 

Milk urea (mg lɀ1 ) 27.7 21.5 P < 0.001 18.7 
     

Figure 2. Crude protein (CP) versus Net 
energy lactation (NEL) for the diets of 33 VEL 
and VANLA farms in the years 1998/1999 and 
1999/2000 and for the A.P. Minderhoudhoeve 
(APM) diets ( ). The broken-line box indicates 
the values aimed at in the VEL & VANLA 
project. 
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Grass  silage  as  part  of  the  re-balancing  strategy 

Grass silage is playing an important role in the soil-plant-animal-manure-system of dairy farms. On most 
farms a major part of the diet consists of grass or grass silage. It is therefore the (most important) link 
between the subsystems soil and animal. One of the formulated measures of the VEL & VANLA project was 
to produce silage lower in CP content by reducing the amount of inorganic fertilizer, and higher in crude 
fibre (CF) content by cutting at a more mature stage. In this way the silage can serve as basis for the low 
protein/high fibre diets. 
 
Apart from fertilization level and stage of maturity at cutting, the chemical compo- sition of grass silages 
depends on several other factors. Especially weather conditions play an important role. To obtain some 
idea about their influence, the average compo- sition of all silages produced by the VEL and VANLA farms 
during the period 1997ɀ2001 was compared with the national average (Anon., 2002). The results show that 
the national average varies much among years (Table 5). We assume that large part of this variation is due 
to annual differences in weather and that the differences in weather conditions between the VEL & VANLA 
location and the country as a whole are comparable for all years. 
In 1997, the project had not started yet, so 1997 can be seen as a reference year. In that year CP and CF 
content of the VEL and VANLA farms hardly differed from the national average. In the course of the project 
(1998ɀ2001), however, the VEL and VANLA farmers succeeded in reducing CP content. Striking is that the 
lower CP content did not result in a loss of DVE-value of the silage, but only in a reduction in OEB. This 
indicates that the protein-nutritional value of the silage remained at the same level while OEB, which is an 
important indicator of N losses, was reduced. Although the opposite was expected, CF content did not 
increase over the last 4 years, but the standard error of the mean increased markedly. Indeed, it is known 
that CF reaches a maximum (Terry & Tilley, 1964), but not all farmers postponed their cutting date to the 
same extent. 
 
 
 
Table 5. Grass silage characteristics of the VEL and VANLA (V&V) farms in the period 1997ɀ2001, in comparison with the 
national roughage (BLGG) characteristics (Anon., 2002). Standard error of the mean in parentheses. 

Year Source n Component1      

   DM CP CF Sugar DVE OEB 
   (g kgɀ1) (g per kg DM)  

1997 V&V 111 453 (8.0) 179 (2.0) 248 (1.2) 64 (3.2) 65 (0.8) 66 (2.6) 
 BLGG  436 182 253 64 66 68 
1998 V&V 146 432 (9.0) 166 (2.1) 250 (2.0) 72 (3.3) 68 (1.1) 48 (2.1) 
 BLGG  415 174 252 60 70 58 
1999 V&V 144 503 (7.2) 158 (1.8) 243 (1.4) 123 (3.6) 74 (0.7) 28 (1.8) 
 BLGG  494 180 242 102 78 50 
2000 V&V 112 460 (7.8) 167 (1.8) 258 (1.4) 75 (3.7) 72 (0.7) 44 (2.3) 
 BLGG  480 176 256 74 76 51 
2001 V&V 97 489 (6.0) 155 (1.5) 248 (2.8) 106 (3.2) 74 (0.6) 24 (1.5) 
 BLGG  516 173 251 113 81 37 
1   DM = dry matter; CF = crude fibre. For other abbreviations see Table 4. 
 

Improving the quality of slurry manure as part of the re-balancing strategy 

An important goal of the VEL & VANLA project is to improve the quality of the cattle slurry manure. The 
most important characteristic farmers aim for is an increase in C/N ratio while at the same time increasing 
organic-N content and reducing mineral- N content. In this way a reduction of gaseous emissions might be 
attained. Table 6 shows to what extent the farmers succeeded. 
 
The winter of 1999/2000 was the first period that the project was focusing on the feeding of low-
energy/low-protein diets. Average mineral-N content of the slurry manure decreased while the percentage 
of N in organic form and the C/N ratio increased. Striking is the change in mineral N, the amount decreased 
with 28.6%. According to Erisman (2000) this would imply a considerable reduction of ammonia 
volatilization. 
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A good impression of the underlying changes can be obtained from the percentage farms that produced 
slurry manure containing less than 50% mineral N (Table 6, last column). Whilst slurry manure in the 
Netherlands in 1996 contained 54% mineral N on average (Mooij, 1996), 93% of the VEL and VANLA farms 
involved attained a level below 50%, with a lowest value of 17%. 

Experimental  plots:  checking  the  effects  of  re-balancing 

Where re-balancing leads to is in a way uncertain. On some farms newly constructed balances may 
function fairly well, although it remains uncertain for how long this will be the case. On other farms the 
effects may be less prominent or lacking from the beginning if not negative. And even on the relatively 
ÓÕÃÃÅÓÓÆÕÌ ÆÁÒÍÓ ÔÈÅ ÅØÐÌÁÎÁÔÉÏÎ ÏÆ ÔÈÅÉÒ ȬÒÅÌÁÔÉÖÅ ÓÕÃÃÅÓÓȭ ÍÁÙ ÓÔÉÌÌ ÂÅ ÉÎÃÏÍÐÌÅÔÅȢ 4ÈÅ ÑÕÅÓÔÉÏÎ ÁÒÉÓÅs 
whether this is because of realized interventions and implied growth factors, or do other not yet fully 
understood and/or explored factors decisive for a proper understanding of what is actually occurring play 
a role. The answer to this question is important. Only if the real dynamics are understood, a further 
optimization of the strategies concerned is possible. Therefore, it is precisely within the context of action 
research (characterized by an on-farm re-balancing) that careful monitoring and control emerge as a 
strategic need. 
 
Within the VEL and VANLA co-operatives several systematic experiments have been laid out to control the 
(possibly interrelated) effects of the created changes. These effects concern both the short term and the 
long term. Many of these experiments reflect the insights and experiences obtained by farmers. 
 
One of these experiments is on grassland production in relation to different slurry-manure application 
techniques, slurry-manure qualities and soils. The experiment was located on two different farms: 
(ÏÅËÓÅÍÁȭÓ ÆÁÒÍ ÉÎ $ÒÏÇÅÈÁÍ ÁÎÄ 3ÉËËÅÍÁȭÓ ÆÁÒÍ ÉÎ (ÁÒËÅÍÁȟ ÈÅÒÅÁÆÔÅÒ ÒÅÆÅÒÒÅÄ ÔÏ ÁÓ $ÒÏÇÅÈÁÍ ÁÎÄ 
Harkema, respectively. The two specific locations had been recommended by the VEL and VANLA co-
operatives. Drogeham represented ɀ in their view ɀ an exemplary application of the new VEL and VANLA 
approach, whereas Harkema represented conventional management practices. Drogeham included a 
combination of improved soils (Bouma, 1997; Sonneveld & Bouma, 2003; De Goede et al., 2003), improved 
slurry manure [high C/N ratio and the use of additive Euromestmix® (MX)], surface application of slurry 
manure and low fertilizer rates. Harkema, on the other hand, combined normal slurry manure (without 
MX), slit injection, and a different phenoform (Sonneveld & Bouma, 2003) as far as the soil is concerned.  
Beside this there was also an interest in testing other additives, like Effective Microbes® (EM). 
The field experiment was of a split-plot design with two replications per location. The main factor was N, at 
two levels. The treatments per main plot included 2 types of slurry manure, 2 slurry-manure application 
methods, 2 levels of additive use (none versus EM), plus 2 control plots, which resulted in 40 experimental 
units per farm. Physical soil characteristics are described by De Goede et al. (2003), and chemical soil 
characteristics and an outline of the field experiment are presented by Schils & Kok (2003). 
 
 
Table 6. Cattle slurry manure characteristics for the VEL and VANLA farms in the period 1998ɀ2002 (one sample per farm 
per winter), in comparison with standard values (Mooij, 1996). Standard error of the mean in parentheses. 

Year n Component    % farms <50% 
         N-mineral 

  DM OM N-total  N-mineral   N-mineral   C/N1  
  (g kgɀ1) - - - - - - - (g per kg DM) - - - - - - - (%)   

1989 54 90 (2.6) 718 (5.4) 52 (1.0) 28 (1.1) 53 (1.4) 7.0 (0.14) 29 
1999 54 93 (3.3) 705 (7.1) 54 (1.5) 30 (1.4) 56 (1.4) 6.8 (0.19) 18 
2000 54 96 (1.9) 737 (4.8) 51 (1.0) 24 (1.0) 46 (1.1) 7.3 (0.15) 69 
2001 47 99 (2.7) 718 (8.4) 50 (1.0) 20 (0.8) 40 (1.5) 7.3 (0.15) 86 
2002 45 92 (2.0) 752 (4.4) 47 (0.8) 20 (0.7) 42 (1.1) 8.1 (0.16) 93 

Mooij (1996) 90 733 54 29 54 6.8  
          
1   C/N is calculated as 0.5 * OM/2, assuming a 50% C content of the organic matter. 

 
 



 

43 

 

.ÉÔÒÏÇÅÎ ÌÅÖÅÌÓ ×ÅÒÅ ȬÌÏ×ȭ Ͼ ΩΨ ËÇ . ÈÁɀ1 yearɀ1 (slurry manure, no inorganic fertil- ÉÚÅÒɊ ÁÎÄ ȬÈÉÇÈȭ Ͼ ΤΧΪ ËÇ 
N haɀ1 yearɀ1 (76 kg slurry-N haɀ1 yearɀ1 + 182 kg inorganic fertilizer-N haɀ1 yearɀ1). The experiment also 
included control plots, i.e., plots without organic manure. These plots were fertilized with calcium 
ammonium nitrate at rates of 0, 76 or 258 kg N haɀ1 yearɀ1. 
 
The two types of slurry manure that were used were slurry originating from Harke- ma (conventional diet 
composition) and slurry from Drogeham (diet according to the VEL and VANLA diet-composition 
guidelines). Moreover, Drogeham added MX to its slurry manure. MX is a clay-based mixture that has been 
added weekly at a rate of 2 kg mɀ3 since 1981. Since that year the soil organic matter content has steadily 
increased from about 8% to 12.5% 10 years later (Eshuis et al., 2001). Before the experiment started MX had 
not been used at Harkema. EM was applied three times during the growing season at a total rate of 2 litres 
EM haɀ1 yearɀ1. 
 
Methods of slurry-manure application were slit injection (5 cm deep) and surface application. This 
multifactorial field experiment took 5 factors into account: (1) phenoform of the soil, (2) type of manure 
ɉȬÎÏÒÍÁÌ ÓÌÕÒÒÙ ÍÁÎÕÒÅȭ ÖÅÒÓÕÓ ȬÉÍÐÒÏÖÅÄ ÓÌÕÒÒÙ ÍÁÎÕÒÅȭȟ ɉΥɊ ÓÌÕÒÒÙ ÍÁÎÕÒÅ ÁÐÐÌÉÃÁÔÉÏÎ ÔÅÃÈÎÉÑÕÅ ɉÓÌÉÔ 
injection versus surface application), (4) N-ÆÅÒÔÉÌÉÚÁÔÉÏÎ ÌÅÖÅÌ ɉȬÈÉÇÈȭ ÖÅÒÓÕÓ ȬÌÏ×ȭɊȟ ÁÎÄ ɉΧɊ %- ɉÁÄÄÅÄ ÖÅÒÓÕÓ 
not added). The grass on the experimental plots was cut five times per year, when samples were taken for 
analysis. The data used in our analysis are from the first two years of the experi- ment: 1999 and 2000. 
 
Within the 2  40 experimental units, two plots could be designated as characteris- tic for the specific 
balance as created at Drogeham (i.e., slurry manure from Droge- ham, surface application, the use of 
inorganic fertilizer and no addition of EM). Two other plots were characteristic for the more conventional 
farm management at Harke- ma (i.e., slurry manure from Harkema, slit injection, the use of inorganic 
fertilizer and no addition of EM). Comparison of these 4 plots over two years shows that Harke- ÍÁȭÓ ÔÙÐÅ 
of farm management resulted in a dry matter production per hectare per year of 12,104 kg against 13,598 
kg DM haɀ1 yearɀ1 ÆÏÒ $ÒÏÇÅÈÁÍȭÓ ÆÁÒÍ ÍÁÎÁÇÅÍÅÎÔȢ 4ÈÉÓ ÉÓ Á ÓÔÁÔÉÓÔÉÃÁÌÌÙ ÓÉÇÎÉÆÉÃÁÎÔ ÄÉÆÆÅÒÅÎÃÅ ɉP = 0.003). 
As to N efficiency (= DM production per kg N) the contrast was even more remarkable. N-efficiency was 
ΣΥȢΪ ËÇ $- ÐÅÒ ËÇ . ÆÏÒ (ÁÒËÅÍÁȭÓ ÔÙÐÅ ÏÆ ÆÁÒÍ ÍÁÎÁÇÅÍÅÎÔ ÁÇÁÉÎÓÔ ΣΫȢΨ ËÇ $- ÐÅÒ ËÇ . ÆÏÒ $ÒÏÇÅÈÁÍȭÓ 
type of management. The latter included surface application, which is assumed to be less efficient (Anon., 
1998). Evidently, this straightforward comparison excludes any exploration of underlying mechanisms. To 
assess the effect of the different variables and their possible interac- tion, further analysis is needed. 
 
The interesting point we want to bring to the fore here, is that the experimental layout allows for two 
types of analysis. The first type is essentially a monofactorial analysis whereas the second type is a 
multivariate analysis, both of the same multifac- torial experiment. 
 
The first type of interpretation (which goes from one isolated change to a specified effect, e.g. the effect of 
improved slurry manure on N efficiency) generally yields hard- ly any significant effects. As described by 
Kok et al. (2002) no effects were found of soil type, slurry manure type or additive use. However, if fine-
tuning is taken into account (i.e., the simultaneous re-adjustment or re-balancing of a range of resources 
and growth factors), the overall picture changes considerably. This can be shown with different 
approaches. 
 
To investigate effects of deviations from the farm-characteristic management, for each location and year a 
new predictor variable ɀ CHANGE ɀ was introduced based on the treatments (a) slurry-manure type, (b) 
slurry-manure application method, (c) the use of EM, and (d) inorganic fertilizer rate (De Goede et al., 
2003). CHANGE was 0 when the combination of treatments in the field experiment was identical to the 
farm- characteristic management at that specific location, and CHANGE was 1, 2, 3 or 4 when 1, 2, 3 or all 4 
treatments differed from the farm-characteristic management. For example, if CHANGE = 2, all plots were 
involved where 2 variables (a and b, a and c, a and d, b and c, b and d or c and d) were not characteristic for 
the farm management. The predictor variable CHANGE was tested with a generalized regression model 
(GRM) using STATISTICA (data analysis software system, version 6, StatSoft, Inc.) including location and 
year as categorical predictors. Statistically significant (interactions between) predictors were selected using 
a forward stepwise model with a P value Ѓ 0.10 to enter or remove predictors from the model. 
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Figure 3 shows that at both Harkema and Drogeham any of the investigated deviations from the farm-
characteristic management resulted in a statistically significant decrease in DM production per hectare per 
year. So, the interaction of different treat- ments, especially when combined with a specific soil phenoform, 
is essential in under- standing the outcome of the re-balancing process. Figure 3 also shows that if there is 
no change in management (CHANGE = 0), the result at Drogeham is superior to the one at Harkema. In 
other words re-balancing results in significantly higher DM production than conventional farming. These 
ÏÕÔÃÏÍÅÓ ÕÎÄÅÒÐÉÎ ÔÈÅ ȬÐÒÏÍÉÓÅÓȭ ɉ,ÅÎÔÅȟ ΣΫΫΥȠ ,ÅÎÔÅ Ǫ 2ÉÐȟ ΣΫΫΪɊ ÏÆ ÔÈÅ 6%, Ǫ 6!.,! approach. 

 

 
Figure 3. Generalized regression model (GRM) analysis of the grassland experiment. Dry matter production at Harkema and 
Drogeham in the years 1999 and 2000 as affected by CHANGE (see text for details). Error bars = Standard deviation/ n  
0.95. 

 

 
Figure 4. Generalized regression model (GRM) analysis of the grassland experiment. N efficiency at Harkema and 
Drogeham in the years 1999 and 2000 as affected by CHANGE (see text for details). Error bars = Standard deviation/ n  
0.95. 

 
 
Theoretically, the effect of the predictor variable CHANGE might be explained by an assumed dominant 
effect of inorganic fertilizer. Therefore, GRM analysis was repeated exclusively for plots receiving inorganic 
fertilizer. As to DM production per hectare, only location turned out to have a statistically significant effect. 
As regards N efficiency, however, CHANGE again turned out to have a statistically significant effect in the 
first year (Figure 4), whereas such an effect was not statistically significant in the second year (in Figure 4 
the maximum value of CHANGE is 3, since fertilizer rate is fixed). 
 
In conclusion, if all improved resources and practices (soil, slurry manure, surface application, etc.) are 
available and brought in balance, synergetic effects emerge that combine both production and 
environmental aspects of farming. It is shown that further development of multivariate analysis (and the 
subsequent re-design of experi- ments) might be a promising prospect. 
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Introducing sociological data: re-checking the effects of re-balancing 

Using the farming-styles approach, Eshuis et al. (2001) distinguished three different attitudes amongst 
ÆÁÒÍÅÒÓ ×ÈÅÎ ÄÅÁÌÉÎÇ ×ÉÔÈ ÓÌÕÒÒÙ ÍÁÎÕÒÅȢ &ÉÒÓÔÌÙȟ ÆÏÒ ÓÏÍÅ ÆÁÒÍÅÒÓ ÉÔ ÁÐÐÌÉÅÓ ÔÈÁÔ ÔÈÅÙ ÓÉÍÐÌÙ ȬÄÉÓÐÏÓÅȭ ÏÆ 
the manure as something they want to get rid of as quickly and as cheaply as possible. In short, they dump 
their manure. Secondly, there is a group of farmers that try to use the available manure as efficiently as 
possi- ble. As to the number of applications, the timing, the application techniques and the possible 
differentiation according to fields there was a considerable number of signifi- cant differences between 
these first two groups. In the third group these differences increased even further. Eshuis et al. (2001) 
characterized this third group as farmers who make good manure.  
To be able to check the relevance of this distinction, and above all, to check whether there was a 
statistically significant degree of re-balancing especially in the third group, a range of variables was 
analysed regarding diets, milk production and slurry manure quality. The results of a principal component 
analysis (Table 7) show the presence of two patterns of coherence, aspects that are to be understood as 
the outcome of re-balancing. 
 

The fiÒÓÔ ÐÁÔÔÅÒÎ ÄÅÓÃÒÉÂÅÓȟ ÂÁÓÉÃÁÌÌÙȟ ÔÈÅ ÄÉÆÆÅÒÅÎÃÅ ÂÅÔ×ÅÅÎ ȬÇÏÏÄȭ ÁÎÄ ȬÐÏÏÒȭ ÓÌÕÒÒÙ ÍÁÎÕÒÅ ÁÎÄ ÔÈÅ ÄÉÅÔÓ 
from which they result. Farms that score high on this pattern (factor 1) have slurry manure with a high C/N 
ratio and a low percentage N, and what is more, N that manifests itself in organic form. The diets are low in 
undegradable protein, which in turn is also reflected in the low urea concentra- tion in the milk. All this will 
likely result in low emission levels of ammonia. 
 
The second pattern of coherence (factor 2) is different and varies from a low external input to a high 
external input agriculture. Here, farms scoring high use diets with much on-farm produced roughage, 
which contains less energy. Grass silage will have a lower protein content and more fibre.If the farms 
representing the three manure management groups are plotted in relation to the two patterns of 
coherence discussed (factors 1 and 2 in Table 7), it becomes evident that a more sustainable agriculture 
(the upper right quadrant of Figure 5) is actively explored (if not created) by farmers that are re-balancing 
their soil- plant-animal systems, a strategy that ɀ in this case ɀ very much focuses on making good manure. 
4ÁÂÌÅ Ϊ ÐÒÅÓÅÎÔÓ ÓÏÍÅ ÄÁÔÁ ÒÅÆÌÅÃÔÉÎÇ ÔÈÅ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ȬÓÃÏÒÅÓȭ ÏÆ ÔÈÅ three groups. 
 
 
Table 7. Factor analysis of VEL and VANLA farm characteristics; summary of results1. 

 
Variable2 Factor 1 Factor 2 
N total in slurry manure (g per 
kg DM) ɀ0.74  
C/N slurry manure +0.68  
OEB (g dayɀ1) ɀ0.62 ɀ0.38 
Concentrates (kg dayɀ1) ɀ0.61  
DM intake (kg dayɀ1) ɀ0.57 +0.55 
DVE (g per kg DM) ɀ0.56 ɀ0.32 
N efficiency (%) +0.53 ɀ0.60 
Milk protein (%) +0.42  
Milk urea (g lɀ1) ɀ0.36  
Fat and protein corrected 
milk production (kg dayɀ1) ɀ0.36 ɀ0.52 
N organic in slurry manure (%) +0.35  
VEM (g per kg DM) ɀ0.34 ɀ0.51 
CP silage (g per kg DM) +0.31 ɀ0.72 
DM intake from roughage (kg 
dayɀ1)  +0.69 
CF silage (g per kg DM)  +0.31 
   
1   Both factors explain 42% of the variation in the data. 
2   For abbreviations see Tables 4 & 5. 
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Table 8. Farm parameters for the 3 manure management groups within the VEL and VANLA co-operatives. 

Parameter1 Slurry manure management  

 1. Dumping 2. Using 3. Making 

N surplus 1998 (kg haɀ1) 298 266 205 
OEB (g dayɀ1) 359 397 142 
Concentrates (kg per 100 kg 
milk) 25.6 27.3 24.6 
Milk urea content (g mgɀ1) 20 22 19 
N total in manure (g per kg DM) 51.2 51.2 45.9 
C/N manure 7.4 7.3 8.0 

1   For abbreviations see Tables 4 & 5.  5   

 
 

Concluding  remarks 

In this paper we have indicated how resources (like grass silage, concentrates, manure and soils) are re-
moulded and recombined ɀ through an ongoing process of re-balanc- ing and fine-tuning ɀ into more 
sustainable farming systems. This implies complex, multi-faceted and multi-level changes involving a social 
and material reconstruction of farming (Roep, 2000). To re-present, understand and strengthen such a 
process, multivariate analysis is needed, especially if the movements through time and the newly emerging 
patterns of diversity are to be understood. Since most (material) changes are goal-oriented and inspired by 
different sets of knowledge of the actors involved, it is important to link ɀ within this analysis ɀ the beta 
and gamma approach- es. In that way different views on e.g. the relevance and use of slurry manure can be 
monitored through their effects, while the same monitoring might function as an important feedback 
ÍÅÃÈÁÎÉÓÍ ÔÈÁÔ ÁÌÌÏ×Ó ÆÏÒ ÆÕÒÔÈÅÒ ÄÅÖÅÌÏÐÍÅÎÔ ÏÆ ÂÏÔÈ ÌÏÃÁÌ ÁÎÄ ÓÃÉÅÎÔÉÆÉÃ ËÎÏ×ÌÅÄÇÅȢ Ȭ&ÉÅÌÄ ÌÁÂÏÒÁÔÏÒÉÅÓȭ 
like VEL and VANLA (Stuiver et al., 2003) provide optimal conditions for such combined processes of change 
and learning. 
 
On the whole, in the region where VEL and VANLA farmers are located, learning and changing resulted in 
impressive reductions in N losses. As a consequence, new effective roads towards sustainability are 
emerging. 
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Figure 5. Position of the VEL and 
VANLA farms of the 3 manure 
management groups (MMG) in rela- 
tion to the two patterns of coherence 
(Factor 1 and Factor 2). The numbers 
1, 2 and 3 in the squares indicate the 
average position of each group (see 
text for explanation). For a more 
detailed description see Verhoeven & 
Van Der Ploeg (2001). 

 


