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Stellingen 

1. De ontwikkeling van de lokale melkveehouderij is meer gebaat bij een producent-

vriendelijk prijs- en investeringsklimaat dan bij technologieontwikkeling gericht 

op besparingen op de variabele kosten. 
dit proefschrift 

2. Inspanningen gericht op verhoging van de melkproductie en uitbreiding van de 

melkveestapel in ontwikkelingslanden zijn effectiever wanneer deze gericht 

worden op kleine boerenbedrijven dan op (semi-)staatsbedrijven of op de invoer 

van drachtig vee. 
dit proefschrift 

3. Het regelmatig meten van de borstomvang van jongvee door boeren, voorlichters 

en onderzoekers stimuleert de aandacht voor een goede ontwikkeling van het 

jonge dier met als resultaat een eerdere en hogere melkproductie. 
dit proefschrift 

4. Het meten van dieren bevordert de wetenschappelijke kennis van de ont

wikkeling van jongvee onder sterk variërende bedrijfs- en gezinsomstandigheden. 
dit proefschrift 

5. Horizontale integratie van veehouderij en akkerbouw in plattelandsontwikkeling 

vereist de actieve participatie van velen voor de ontwikkeling en implementatie 

van een gevarieerd pakket van mogelijke verbeteringen die aansluiten op de 

grote verscheidenheid aan bedrijfssystemen en gezinsomstandigheden. 
dit proefschrift 

6. Verticale integratie van de melkproductiekolom vereist grote betrokkenheid van 

veehouders met betrekking tot melkkwantiteit en -kwaliteit, het aantrekken van 

hoogwaardig technisch, commercieel en administratief management en sterk 

boerenleiderschap; een stapsgewijze benadering van investeringen en intensieve 

technische, economische en organisatorische begeleiding zijn essentieel voor het 

verkrijgen van een sterke positie in de zuivelsector. 
dit proefschrift 

7. Kleinvee is het grote geld voor de arme boerin. 

8. Goedkeuring van projectvoorstellen en verlenging van projecten gericht op 

onderzoek, voorlichting en dienstverlening in de veehouderij met kleine boeren 

gaan dikwijls gepaard met langere tussenkalftijden dan reeds gebruikelijk op 

kleine boerenbedrijven. Beide types tussenkalftijden dienen drastisch te worden 

verkort om grotere armoede, sekse-ongelijkheid en uitmergeling van de bodem 

in ontwikkelingslanden te voorkomen. 



9. Alhoewel el cuy niet to t het geslacht der runderen behoort, is het toch, om 

meerdere redenen, het melkkoeitje van 'la Pastuza'. 

10. Om het succes van melkveehouderijprojecten in de tropen te vergroten dienen 

deze gericht te zijn op stimulering van het gezinsbedrijf, verlaging van de leeftijd 

bij eerste afkalven en verkorting van de tussenkalfti jd, de verwerking van de 

melk tot melkproducten met een hoge toegevoegde waarde en een verhoging 

van de organisatiegraad van kleine boeren. 

1 1 . Het is betreurenswaardig dat de lijnende mens zich zo weinig laat inspireren door 

het gezonde melk-bloed dieet van de Maasai en de daarbij behorende 

levenswandel met alle aandacht voor hun vee in harmonie met de gevarieerde 

natuurlijk omgeving. 

1 2. Het is nog maar de vraag of de geringe consumptie van hondenvlees gebaseerd 

is op dezelfde overwegingen ten aanzien van hondsdolheid als de daling in 

consumptie van rund- en schapenvlees na de publiciteit over de 'gekke-koeien-

ziekte'. 

13. Democratie lijkt steeds meer gebaseerd op de macht van massa, kennis en geld 

in plaats van op de kracht van vrijheid, gelijkheid en broeder/zusterschap. 

14. Terwijl de verstedelijking in de geïndustrialiseerde landen na de oorlog gepaard 

ging met een sterke groene lobby voor de agrarische producent, blijkt de 

verstedelijking in ontwikkelingslanden slechts te leiden tot consumentenlobby's 

van burgers en militairen. 

Stellingen behorend bij het proefschrift ' Dairy stock development and milk production 

with smallholders '. 

Rijk de Jong, 6 september 1996. 



VOORWOORD 

Nooitgedacht was de naam van de boerderij waarin ik geboren ben en dat zou ik boven 
dit proefschrift willen zetten. Nooit gedacht (...toch verkregen), want in de ontwikkelings
samenwerkingsprojecten waarin ik werkte, stonden noch het onderzoek noch de onderzoeker, 
laat staan zijn universitaire promotie op de voorgrond. Daarnaast bleek het schrijven, corrigeren 
en publiceren van wetenschappelijke artikelen, mede op basis van studentenonderzoek uitgevoerd 
in de tropen, een zaak van lange adem en ongelooflijk veel geduld. 

Door aanmoedigingen van dr. Jan Boon en de continue zachte druk van dr. M.N.M. 
Ibrahim kwam het, na het stopzetten van het Small Farmer Dairy Project in Sri Lanka in 1991 , 
tot het scheppen van orde in jarenlang verzameld materiaal. Van 1 991 tot 1 993 volgden analyse 
en publikatie van lange termijn resultaten van projecten. Dr. Ibrahim's suggestie om mijn 
"sabbatsjaar" door te brengen in Sri Lanka, en de goedkeuring door de Landbouwuniversiteit van 
het voorstel voor onderzoek naar de resultaten van kalveropfokprojecten en de horizontale 
integratie van vee en gewassen op kleine bedrijven, resulteerden in een omvangrijk veldonderzoek 
dat ik met Q.W. Jayawardena en M.G. Ariyaratne heb uitgevoerd. De gegevens van dit onderzoek 
vormen de kern van dit proefschrift. 

De langst stimulerende adem kwam van prof .dr. Dick Zwart die me met veel interesse en 
geduld aanspoorde om dit boekwerk te beginnen en af te ronden. Beide promotoren prof .dr. Dick 
Zwart, hoogleraar in de Tropische Veehouderij, en zijn opvolger prof.dr.ir. Herman van Keulen, 
hoogleraar in de Duurzame Dierlijke Produktie, bedank ik graag voor het kritisch lezen van de 
hoofdstukken, de constructieve suggesties voor inhoud en tekst en de bespreking ervan. 

Mijn vele collega's in projecten, missies en op de afdeling, w.o. Hans Bauman, John 
Bonnier, Jaap van Bruchem, Joep Houterman, Leen de Jong, Egbert van der Kuip, Piet 
Leeghwater, Arend Jan Nell, Hans Schiere, Henk Udo, Ynze van der Valk en Jan Vreugdenhil, 
bedank ik voor de goede samenwerking bij de vergaring van literatuur en gegevens, en/of de 
kritische noten bij één of meerdere hoofdstukken. 

Furthermore, I thank all colleagues, compaheros, farmers, campesinos and officials who 
during my work extended their great friendship and exchanged knowledge and experiences in 
dairy farming in rural development. Here, I also wish to include the four-legged ladies with their 
faithful eyes and colourful bodies. 

Het geven van onderwijs en het begeleiden van studenten vormde met projectwerk een 
unieke, stimulerende driehoeksverhouding gedurende mijn Wageningse t i jd. Vooral de stages en 
onderzoeken van studenten hielpen om de aandacht voor een goede kalveropfok te initiëren dan 
wel aan te wakkeren. Ik noem een aantal namen met dank voor jullie werklust en enthousiasme: 
Jos van Doren, Nick van Eekeren, Nelleke de Kroes, Marcel Luttikhuis, Jan de Rond, Jan Paul 
Wagenaar en Floor van der Wilt. 

De jeugd rondom me (Carola + Arjan, Riske, Arend; Wijnand, Tom), die dit produkt 
langzaam maar zeker zag groeien achter het "Tulip" notebook, bedank ik voor hun passiebloemen 
en morele steun tijdens het gehele proces, hun interesse en assistentie bij de uiteindelijke 
presentatie en de lay-out. 

Het begin van deze prestatie dateert al van 1 966 toen ik Cora Goedhart leerde kennen in 
Wageningen, alras gevolgd door een schriftelijke communicatie tussen 'tropische plantenteelt in 
Suriname' en een 'nomadisch bestaan in Noord Afrika en het Midden Oosten'. Later, met twee 
ingenieursdiploma's op zak leefden en werkten we in Kenya, Tanzania, Colombia, Nederland, 
Ecuador, Nederland en nu weer in Kenya. Haar steun ook bij het to t een goed einde brengen van 
deze proeve van bekwaamheid waardeer ik zeer en laat zich het best vatten in de volgende 
gevleugelde en veelzeggende woorden waarmee ik dit 'boekje' aan haar opdraag. 

Cora et labors 
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1. INTRODUCTION 

When visiting developing countries on missions to dairy development projects, I was often 
asked about experiences in dairy development in the Netherlands, Europe, New Zealand, 
Australia, USA and about the situation in other developing countries. Dairy project progress and 
evaluation reports are hardly exchanged among projects, and distribution outside the official 
channels is more an exception than a rule. 

Comparative studies of dairy development within countries and among countries are 
scarce, although the number of international seminars has increased in the late 1 980s and 1990s 
to facilitate exchange of experiences on dairy policies. Five year plans and even ten year livestock 
development plans are being prepared but seldom contain long-term plans of policies on 
import/export regulations, pricing of products and inputs for the producer, margins for the 
industry, and consumer prices of products. 

Livestock technicians and policy makers in developing countries emphasize that the local 
stock has a limited milk potential and a low reproduction rate. This limits the possibilities to 
expand local dairy production by higher milk yields and/or larger numbers of dairy stock to reduce 
the gap between increasing local demand and stagnating supply of locally produced milk. On the 
other hand, local cattle and buffaloes are better adapted to the climate, disease risk and 
management practices. 

Generally, national dairy development programmes in (sub)tropical countries were based 

either on high-cost, large-scale schemes such as: 

a) import of young (pregnant) dairy stock or even whole dairy complexes in the form of 
turnkey projects; 

b) multiplication of foundation stock on (para)statal farms or cross breeding of local stock 
with exotic bulls through natural service or artificial insemination (AI); 

or, on more small-scale, local smallholder schemes such as: 

c) improvement of veterinary services and livestock extension; 
d) organization of farmers, their input supply, processing and marketing facilities. 

Unfortunately, little emphasis has been given to an appropriate economic environment of 
local milk production and/or the internal generation of dairy stock by smallholders themselves. 
Main reasons are the availability of (subsidized) milk powder and butter oil on the world market, 
an artificially low price of dairy stock enforced by governments in spite of scarce breeding stock, 
and ineffective extension focused more on milk production and artificial rearing and less on 
growth performance of young stock, the future cows. 

From the 1 970s onwards many developing countries have approached the Government 
of the Netherlands for assistance in dairy or sometimes wider livestock development. A variety 
of projects has been executed. A first large-scale evaluation of Dutch involvement in the large 
ruminant sector took place in the mid eighties over 1978-1 984 (DGIS/IOV, 1987) and resulted 
in a livestock development policy guideline for future Dutch involvement (DGIS, 1992). This 
guideline emphasized that the focus of dairy development should be producer-oriented, 
integrating dairy farming horizontally within the agro-ecological system (highlands, humid, arid 
sparsely and arid densely populated) and vertically f rom input supply to marketing of produce. 
Hence, at this moment, it seems appropriate to review progress in dairy farming in developing 
countries in the light of this new policy guideline. 



2 Chapter 1 

Therefore, the main objectives of this thesis are: 

1 ) to study the technical, economic and organisational changes in dairy farming/development 
in the Netherlands, other industrialized countries and in developing countries in the 
tropics, i.e. has the production of milk per cow, per ha or farm increased and/or has the 
number of dairy cattle and dairy farmers increased and/or decreased; 

2) to consider the options for smallholder dairy development aimed at more self-reliance and 
less dependency on foreign aid; and 

3) to examine whether small-scale dairy farmers can be motivated to rear their calves and 
heifers on their own farms to generate sufficient stock for replacement and supply to 
aspirant dairy farmers. 

Chapter 1 starts wi th the introduction of global developments in land use, (agricultural) 
population, crops and livestock production, followed by dairy development in the Netherlands, 
large dairy competitors in Europe, North America and Oceania, and dairy farming in (sub)tropical 
areas. 

Chapter 2 presents organizational aspects and prices and characteristics of dairy 
production systems in milk production and dairy stock development wi th some detailed 
information on land, labour and capital productivity of dairy farming in Kenya, Sri Lanka, and 
selected countries in South America as examples of the three continents. Chapter 3 gives a 
historical overview (1980-1993) of experiences wi th dairy development projects by lending 
agencies, multinational organizations and changes in approaches to rural development. Chapter 
4 is a review of dairy development projects in Africa and Asia supported by Dutch Development 
Cooperation. Chapter 5 is a record of own experiences in l ivestock production in rural 
development in South America, illustrated by a case study of mixed small farm (horizontal) 
development in the Pasto Project in Colombia (1 973-1 984)fol lowed in Chapter 6 by experiences 
in (vertically) integrated projects in the cooperative dairy sector of Colombia (1977-1992), and 
the model project for integrated dairy development in Ecuador (1990-1994). Performance of 
integrated crop-livestock systems at small-scale training cum demonstration farms in Sri Lanka 
(1984-1992) as observed through backstopper's eyes is presented in Chapter 7 and that of 
aspirant dairy farmers on abandoned tea lands in Sri Lanka (1 984-1 993) in Chapter 8. Chapter 
9 reviews calf rearing schemes and projects of dairy stock development in Sri Lanka based on 
reports and visits to Sri Lanka in 1993 and 1994. Chapter 10 reviews changes in dairy 
production from 1980-1 993in selected countries and results of various programmes and projects 
in Africa, Asia and Latin America, and evaluation of policies and strategies. Chapter 11 presents 
a general discussion and main conclusions on the performance of dairy development projects, 
with special emphasis on technical and economic productivity of animal, land, labour and returns 
on investment as well as on the internal generation of dairy stock, the " future" dairy cows. 

I hope that a wider audience will benefit from this documentation that analyses, in 
addition to personal experience and literature, some technical, economic and organizational 
characteristics of milk production and dairy stock development in the temperate and (sub)tropical 
areas. 
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1.1 Global developments in land use, (agricultural) population and agricultural production 

Starting wi th the land base, relative land use in the world and per geographical region in 
1 978 and 1 993 for arable (annual and permanent) cropping, permanent pastures, forest and 
wood lands and other land (land not covered by agriculture, i.e. roads, towns, barren land) is 
presented together wi th the total land area in Table 1.1. World area wi th arable (annual and 
permanent) cropping increased wi th 0 .13% per year, permanent pastures w i th 0.31 % against 
reductions of 0 . 22% in forest/woodland and 0.01 % per year in other land. 

Table 1.1. Relative land use in arable and permanent cropping, permanent pastures, forest and woodlands, and other 
lands in 1978 and 1993 in the world and per geographical region. 

Land use ( i n X) 

Year 

World 
Af r i ca 
Central America 
South America 
Asia 
North America 
Europe 
Oceania 
USSR (former) 

Arabl e 
cropping 
1978 

10.9 
5.9 

12.3 
5.5 

17.0 
12.5 
30.0 
5.6 

10.6 

1993 

11.0 
6.3 

12.8 
5.9 

17.5 
12.4 
28.8 
6 .1 

10.6 

Change 
U / y r ) 

0.13 
0.50 
0.24 
0.38 
0.19 

-0.07 
-0.28 
0.58 

-0.01 

Permanent 
pastures 
1978 

24.5 
28.6 
30.8 
26.8 
25.4 
14.0 
18.3 
53.1 
14.7 

1993 

25.6 
28.8 
31.8 
28.3 
29.9 
14.2 
16.9 
50.6 
14.8 

Change 
(S/yr) 

0.31 
0.05 
0.22 
0.36 
1.08 
0.10 

-0.54 
-0.31 
0.08 

Foresi 
& woodlands 
1978 

33.0 
26.6 
26.1 
51.2 
20.9 
33.7 
32.8 
19.1 
47.9 

1993 

31.9 
25.7 
25.2 
48.3 
20.0 
41.5 
33.5 
23.7 
44.9 

Change 
W y r ) 

-0.22 
-0.23 
-0.23 
-0.39 
-0.29 
1.39 
0.14 
1.43 

-0.44 

Other 

1978 

31.6 
39.0 
30.8 
16.5 
36.7 
39.7 
18.9 
22.2 
26.8 

lands 

1993 

31.5 
39.2 
30.3 
17.6 
32.7 
31.9 
20.8 
19.6 
29.7 

Change 
(S/y) 

-0.01 
0.04 

-0.12 
0.42 

-0.78 
-1.46 
0.65 

-0.82 
0.68 

Total 
land area 
10' ha U ) 

13.1 (100) 
3.0 ( 23) 
0.3 ( 2) 
1.8 ( 13) 
2.7 ( 20) 
1.9 ( 14) 
0.5 ( 4) 
0.8 ( 6) 
2.2 ( 17) 

Source: FAO Production Yearbook (1994). 

Human population and those depending on agriculture in 1980 and 1994, population 
increase in %/yr and indexed in 1994 (1 980 = 100), and the index in 1 994 for the increase in 
crop and livestock production between 1 980 (av. 1 979-1 981 ) and 1 994 is given in Table 1.2. 

Table 1.2. Total population and # dependant on agriculture in 1980 and 1994, increase in population (1980-1994). 
and index 1994 level of population, food, crop and livestock production (av. 1979-1981 = 100) in the 
world and per geographical region (for former USSR index levels refer to 1991). 

Total population People in agriculture Population Food prod. Crop. prod. Livestock prod. 
106 persons (* of total population) increase index index index index 

Year 1980 1994 1980 1994 U/yr) 1994 1994 1994 1994 

World 
Africa 
Central America 
South America 
Asia 
North America 
Europe 
Oceania 
USSR (former) 

4,444 
475 
119 
240 

2,586 
252 
483 

27 
265 

5,630 
708 
159 
315 

3,333 
290 
506 
28 

288 

49.4 
65.3 
38.0 
29.1 
63.4 
4.0 

12.6 
19.4 
20.0 

43.4 
58.3 
29.9 
21.4 
55.1 
3.0 
7.2 

15.8 
13.0 

1.70 
2.88 
2.13 
1.95 
1.83 
0.99 
0.32 
1.55 
0.60 

127 
149 
134 
131 
129 
115 
105 
124 
109 

130.3 
141.6 
122.8 
145.4 
164.7 
124.7 
102.2 
112.2 
107.7 

129.6 
142.8 
121.9 
140.3 
147.9 
129.7 
102.0 
112.0 
93.9 

126.6 
132.5 
126.6 
140.2 
221.6 
119.4 
99.3 

114.9 
115.8 

Source: FAO Production Handbook (1994). 

In Europe, food crops, total crop and livestock production increases are lower than the 
already low population growth, which has to do wi th the setting of production quotas to reduce 
surplus production. In the other geographical regions, increases in food, crop and livestock 
production are higher than population increases, except in Africa, Central America and the former 
USSR. 

General trends in world l ivestock production of meat, milk, eggs and wool from 1989 to 
1 994 are presented in Table 1.3. Generally, wool production is decreasing except in Asia, while 
meat and egg production rises faster than milk in Africa, Asia, North and Central (data could not 
be separated), and South America. 
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Table 1.3. Total production of meat, milk, eggs and wool (10s tons) and annual change in the world from 1989 to 
1994 and proportionally per geographical region. 

Livestock products 

World 
Proportional (*) 
Africa 
N&C America 
South America 
Asia 
Europe 
Oceania 
USSR (former) 

Meat 
1989 

171.8 

4.9 
20.5 
8.0 

27.8 
24.8 
2.4 

11.7 

1994 

194.7 

4.6 
21.1 
8.7 

35.0 
21.1 
2.4 
7.2 

Change 
(*/yr) 

2.53 

1.37 
3.12 
4.25 
7.14 

•0.71 
2.44 

-7.02 

Milk 
1989 

535.7 

3.9 
15.4 
5.9 

19.3 
32.6 
2.6 

20.3 

1994 

526.6 

4.1 
16.8 
6.4 

23.5 
29.8 
3.2 

16.2 

Change 
(S/yr) 

•0.34 

0.34 
1.40 
1.52 
3.60 

•2.13 
3.99 

•4.67 

Eggs 
1989 

34.4 

4.3 
16.7 
6.4 

37.6 
20.7 
0.7 

13.7 

1994 

39.4 

4.2 
16.1 
6.4 

46.3 
17.5 
0.6 
8.7 

Change 
(*/yr) 

2.76 

2.29 
2.06 
3.40 
7.14 

•0.64 
•1.70 
•6.06 

Wool 
1989 

3.0 

7.9 
1.6 

10.0 
17.6 
10.5 
36.8 
15.7 

1994 

2.7 

8.6 
1.4 
9.1 

20.2 
9.3 

38.0 
13.4 

Change 
(*/yr) 

•2.46 

•0.77 
•4.67 
•4.40 
0.33 

-4.79 
-1.81 
-5.46 

Source: FAO Production Yearbook (1994). 

Developments of l ivestock production in relation to food crop development, total crop 
production and total agricultural production for the periods 1980-1987 ,1987-1993 and 1980-
1 993 as well as the annual increase per capita are given in Table 1.4. Worldwide changes in 
production are all positive, except in Europe (1987-1993) and the former USSR (food and crops 
1987-1 990). Changes per capita showed generally increases over 1980-1993, except in Africa 
for food crops, total crops and livestock production, in North and Central America for food and 
total crop production, and in Oceania only for food crops. 

Table 1.4. Quantitative change U/yr) in food crops, total crops, livestock and agricultural production, and 
per capita availability between 1980 and 1993 in the world and per geographical region. 

World 
Africa 
N&C America 
South America 
Asia 
Europe 
Oceania 
USSR (former) 

(1) 

2.25 
2.47 
0.23 
2.46 
3.76 
1.20 
1.11 
2.37 

Food 

(2) 

1.76 
2.51 
2.27 
2.77 
3.70 

-0.62 
1.60 

-0.10 

crops 

(3) 

2.02 
2.49 
1.17 
2.60 
3.73 
0.35 
1.34 
1.63 

(4) 

0.31 
•0.38 
•0.21 
0.63 
1.86 
0.10 

•0.19 
0.78 

(1) 

2.11 
2.58 

-0.52 
2.90 
3.23 
1.42 
2.62 
1.57 

Total crops 

(2) 

1.69 
2.41 
2.73 
1.79 
2.62 

-0.98 
1.89 

•1.40 

(3) (4) 

1.92 0.21 
2.50 -0.37 
0.97 -0.40 
2.39 0.42 
2.95 1.09 
0.31 0.05 
2.28 0.75 
0.67 -0.17 

(1) 

2.39 
2.32 
1.43 
1.47 
5.71 
0.91 
1.15 
2.62 

Livestock 

(2) 

1.37 
2.03 
1.63 
3.48 
5.99 

•0.80 
0.85 
0.78 

(3) 

1.92 
2.19 
1.52 
2.39 
5.84 
0.12 
1.01 
2.07 

(4) 

0.21 
-0.67 
0.14 
0.42 
3.92 

-0.14 
-0.51 
1.22 

(1) 

2.24 
2.39 
0.13 
2.27 
3.82 
1.21 
1.43 
2.18 

Agriculture 

(2) 

1.67 
2.32 
2.26 
2.46 
3.56 

•0.67 
1.04 

•0.22 

(3) (4) 

1.98 0.31 
2.36 -0.38 
1.11 -0.21 
2.36 0.63 
3.70 1.86 
0.34 0.10 
1.25 1.25 
1.45 0.78 

(1) annual change from 1980 (av. 19791981) to 1987 (av. 1986-1988): (2) annual change from 1987 to 1993 (av. 1992-
1994): for USSR 1987 to 1990 (av. 1989-1991): (3) annual change from 1980-1993 (for USSR 1980-1990): (4) annual 
change/capita 1980-1993 (for USSR 1980-1990). Source: FA0 Production Yearbook (1994). 

1.2 Dairy development in the Netherlands 

The Netherlands has a long history of increasing milk production per cow, ha and per farm 
and the intensive use of both female and male young stock (either for breeding or fattening). In 
Table 1.5, some characteristics covering the period from 1 930 to the early nineties are presented 
(PR, 1990; 1992 and LEI/CBS, 1 9 6 1 ; 1 9 7 1 ; 1 9 8 1 ; 1990; 1991 and 1994; LEI, 1 951 ; Boerderij, 
1995a and 1995b). 

In 1 994, of the 10.8 million tons of milk, 6.45 million was processed into cheese and 1.6 
million went into the consumption milk sector. Butter, skim milk powder, other milk powder, and 
condensed milk production amounted to 130,000, 38 ,000, 136,000 and 341 ,000 tons, 
respectively (Boerderij, 1995a). 

Cattle numbers increased from 2.4 million in 1 930 to 5.5 million in 1 984 when the quota 
system for milk was introduced. Although this increase in the dairy cow population seems 
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impressive, on an annual basis it is only 1.9%. The total number of cattle increased slightly faster 
at 2 % per annum. After 1 984, the number of dairy cows has been reduced and the milk quotas 
are produced wi th less cows and a still increasing yield per cow. The number of calves below one 
year did not decline much, because most farmers have surplus milk and grassland to rear young 
stock for a higher replacement rate at their farms and for export. 

Table 1.5. Number of dairy farms, cattle population, milk production and prices in the Netherlands (1930-1994). 

Farms with dairy cows ('000) 
Number of cows per farm 
Grassland per farm (ha) 
Cattle population ('000) 
• Dairy cows 
- Calves younger than one year 
- Heifers one year and older 
- Breeding bulls a 1 year 
- Fattening calves 
- Young stock for beef production 
- Beef cows 

Total cattle C000) 

Milk production (mln tons/yr)* 
- Milk production (kg/cow/yr) 
- Concentrates (kg/cow/lact.) 
• Milk production per ha (kg) 
- Milk production/farm (kg/yr) 

Milk price (Dfl per 100 kg) 
Price of dairy cow (Dfl) 
Price of dairy cow in calf (Dfl) 

1930 

1.068 
502 
419 
26 

119 

2.366 

4.5 
3.250 

400 

6.7 
250 
400 

1940 

1.520 
424 
504 
33 

143 

2.690 

5.2 
3.420 

8.0 
200 
300 

1950 

1.518 
516 
572 
24 

64 

2.723 

5.7 
3,770 

450 

21.2 
650 

1.000 

1960 

185 
8.8 
7.2 

1.628 
725 
770 
25 
78 

187 
94 

3.507 

6.7 
4,205 

825 
5,015 

28.5 
750 

1.200 

1970 

116 
16 
11.3 

1,896 
758 
893 
37 

434 
242 
56 

4.314 

8.3 
4.390 
1,200 
6,195 

35.3 
900 

1.500 

1980 

67 
35 
18 

2.356 
870 

1,038 
54 

582 
292 
44 

5.226 

11.9 
5,080 
2,000 
8.915 

71.750 

60.5 
1.500 
2.500 

1984 

60 
42.5 
18.3 

2,549 
866 

1,066 
47 

638 
315 
35 

5.516 

13.5 
5,300 
2.200 

10,085 

73 
2,000 
3,000 

1990 

47 
40 
23.4 

1.878 
806 
880 
43 

602 
598 
120 

4.926 

11.5 
6.070 
2.100 
8.835 

239.580 

80 
1.650 
2.100 

1993/4 

40.5 
43 
23.8 

1,747 
737 
836 
41 

656 
624 
156 

4.797 

10.8 
6.970 
2.200 
9.030 

266.500 

78 
1.900 
2.500 

* Dutch milk quota amounted to 10.7 mln tons in 1992 (Schukking, 1992). 

The milk price rose from 6.7 Dfl per 10O kg milk in 1930 to as much as 80 Dfl in 1 990. 
Wheat prices per 100 kg increased less from 7 Dfl in 1930 to about 67 Dfl in 1983, and 
subsequently declined sharply to Dfl 30 in 1 993/4 , after the EU reduced the minimum price 
(Boerderij, 1995b). Dairy cow prices followed the milk price pattern, although large fluctuations 
are seen after 1983, due to the introduction of milk quota and large cattle exports by Eastern 
Europe. Differences between prices for dairy cows and dairy cows in calf provide an indication 
of the relative high value of the calf in the Netherlands for the white veal sector. 

The number of dairy farms decreased rapidly over the last three decades wi th 4 . 5% per 
annum, while remaining dairy farmers increased the area and the number of cows on their farms. 
Milk production per cow increased annually by 0 .9% (1 960-1 984), but per ha milk production 
increased by 2 .8% as a result of higher external inputs, i.e. fertilizers and concentrates. From 
1 984 to 1 994 milk production per cow increased annually by 2 .8%. 

Female calves are used for an annual replacement of about 3 0 % of the dairy cows, 
another part (10-40,000 per year) is exported as breeding stock (see also Figure 2.2, Chapter 
2) to initiate or stimulate dairy development in other countries. In addition, most male calves and 
surplus female calves are used for white, pink and red meat production. Annually, about 1.0 
million veal calves and about 350 ,000 bulls (170,000 from imported calves) for red meat are 
produced (Schukking, 1992). 

As cattle are housed inside for half of the year, preparation of winter feed, both 
quantitatively and qualitatively, is very important to secure milk production in winter. Most dairy 
plants pay a bonus price for winter milk. Winter feed preparation shifted from mainly grass hay 
making in the 1 960s to production of silage of wilted young grass and forage maize in the 1990s 
(Schukking, 1 992). Before the 1 960s fodder beets were an important source of winter feed but 



,327 
40 

100 

75 
25 

88 
18 
51 
63 

1,330 
16 

200 

70 
28 
2 

1,198 
141 
285 

20 
55 
25 

88 
14 
54 
60 
42 
90 

1,100 
170 
315 

88 
14 

40 
90 

1,004 
205 
300 

10 
65 
25 

84 
16 
52 
48 
40 
90 

965 
231 
280 

5 
70 
25 

84 
16 
52 
48 
40 
90 
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labour-intensive in thinning, weeding and harvesting. After 1970, introduction of-short-cycle 
maize varieties and of the forage harvester allowed the switch to maize cultivation and silage 
preparation (Table 1.6). 

Table 1.6. Area of fodder, fertilization rate and relative forage dm ration in winter and share (*) of inputs 
and services by cooperatives in the Netherlands (1930-1994). 

1930 1940 1950 1960 1970 1980 1984 1990 1993/4 

Area for cattle ("000 ha) 
- Grassland 1,308 1,328 1.317 
- Fodder beets/maize 

N fertilizer (kg/ha grassland)* 50 
Composition of ration in winter (dm. X) 

• Grass hay 
- Grass silage 
- Maize silage 

Share of inputs/services by Cooperatives 
• Milk intake 
- Cattle for slaughter 
- Concentrates 

Fertilizers 
• Savings 
- Credits 

* pers. com. Van der Meer (1995). 

Provision of inputs and services is approximately equally shared between private 
companies and cooperatives for concentrates and fertilizers. Milk collection, processing and 
marketing is mainly in cooperative hands while cattle marketing is in the hands of private trade 
(NCR, 1 986; LEI/CBS, 1 994). Savings are deposited mainly in private banks, but dairy farm credit 
is almost exclusively provided by the cooperative bank (Rabobank). 

A large proportion of Dutch dairy cattle is registered in herdbooks and individual cows are 
being recorded for quantity and quality of milk (kg, % fat and % protein). First inseminations in 
1984(2 ,177 ,365) , 1991 (1,911,584) and 1993 (1,834,659) were wi th semen of milk breeds 
(65, 64 and 69%), dual purpose breeds (32, 19 and 21%) and beef breeds (3, 15 and 9%), 
respectively (Commission for cattle AI of the Farmers Board and the Dutch Cattle Syndicate 
(NRS) in LEI/CBS, 1994). 

Information on the economics of farming is collected by the Agricultural Economic 
Research Institute (LEI-DLO) differentiated per type of farming (arable, dairy, horticulture, pigs 
and poultry) and per region, related to main soil types. Results for 1991/92 of specialized dairy 
farms are presented together with those of the average farm in 1 981/82 in Table 1.7. 

Generally, according to economic calculations, taking into account the opportunity costs 
of labour and capital, and calculating land cost on the basis of land rent, the average net result 
(revenues minus costs) of dairy farms is negative. Nevertheless, farmers, or rather farm families 
pay taxes, manage to operate their farms and invest in land, machinery and milk quota 
(immaterial assets), as illustrated for large samples of Dutch specialized dairy farms in the book 
year 1 991/92 (LEI/DLO, 1 994) and the average farm in 1981/82 (LT, 1984) in Table 1.7. The 
main clues in survival are low family consumption and acceptance of a lower reward for their 
(family) capital, labour and management than other workers in the economy. 

Sociologically, within more or less homogeneous regions in the Netherlands, farming styles 
show considerable variation (Table 1.8) in technical and economic farm productivity as shown 
for dairy farms on (i) peat soils in South Holland (Van der Ploeg and Roep, 1 990), (ii) the sandy 
region of the Achterhoek in the Eastern part of the Netherlands (Roep et al., 1991 ) and (iii) the 
sandy, high ground regions in North and South-West Friesland (De Bruin and Van der Ploeg, 
1991). 
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Table 1.7. Net farm result (Dfl). composition of family income, financial farm means and their application 
in specialized dairy farms (1991/92) and that of the average farm (1981/82) in the Netherlands 
and the index in 1991/92 (1981/82=100). 

Farm economics/finances 

Net farm result 
+ Calculated farmer labour 
+ Incidental income 
+ Calculated interest 
+ Calculated family labour 
+ Off-farm family income 

Family income 

Financial farm means 
• Depreciation 
- Savings 
- Inheritance/gifts \ 
- Investment subsidies / 
• Other 

Total own means 

New loans 
Long-term credits 
Short-term credits 

Total borrowed 

Total financial means 

1981/82 

-24.100 
55.500 
2.700 
8.300 

22.400 
14.200 

79.000 

19,900 
23,600 

9.000 

52.500 

8.400 

8.400 

60.900 

1991/92 

-65.600 
100,000 

1.100 
18.100 
20.600 
21.400 

96.400 

47.500 
12.700 
4.700 
2.000 

-2.300 

64.600 

54.900 
-2.000 

200 

53.100 

117.700 

Index 

-272 
180 

- 41 
218 
92 

151 

122 

239 
-54 

-74 

123 

654 

632 

193 

Use of family income 

Paid taxes 
Family consumption 
Savings 

Total use family income 

Use of financial means: 
Farm investments 

- land 
- buildings 
- machinery/equipment 
- livestock 
- immaterial assets 

Investment off-farm 

Loan repayments 
Changes in stocks 
Changes in liquidity 

Total use of fin. means 

1981/82 

9.800 
45.600 
23.600 

79,000 

4,900 
8.900 

10.000 
5.600 

2.300 

15.600 

13.600 

60.900 

1991/92 

22.300 
61.400 
12.700 

96.400 

26.400 
20.100 
17.000 
- 500 
24.500 

3.300 

34.900 
-3.500 
-4.500 

117.700 

Index 

228 
135 
-54 

122 

539 
226 
170 
• 9 

143 

224 

-33 

193 

Source: LT (1984): LEI/CBS (1994). 

Table 1.8. Characteristics of cattle farms in three regions of the Netherlands according to farming style. 

Region/dairy farmer style 

South Holland 
-"Modern" dairy farmers 
-Dairy cow farmers 
-Dual purpose cattle farmers 

Farmers 

-"Mechanization" cattle farmers 
-Pioneer farmers 
-Retiring dairy farmers 

(*) 

20 
29 
2/ 
9 

10 
5 

Farm size 
(ha) 

31.7 
27.2 
22.8 
21.3 
18.7 
15.5 

Labour 
(person) 

1.5 
1.3 
1.6 
1.3 
1.2 
1.0 

Cows 
(n) 

63 
44 
46 
40 
30 
26 

Yield/cow 
(kg/yr) 

7.095 
7.120 
6.357 
6.180 
6.418 
6.000 

Cone./cow 
(kg/yr) 

2.238 
2.136 
1.935 
1.975 
2.133 
2.115 

N(kg/ 
ha) 

298 
263 
248\ 
237/ 
278\ 
137/ 

Gross margin (Dfl/ 
person)(range:± sd) 

107.200(59-153.000) 
75.125(49-118.000) 

77.200(26-139.000) 

41.700(11- 65.000) 

Average 55 farmers 25.0 1.4 46 6.696 2.087 263 

Achterhoek 
-"Modern" dairy farmers 
-Dairy cow farmers 
-Dual purpose farmers 
-"Mechanization" dairy farmers 
-Practical farmers 
•Economic farmers 

Milk/ha 
15 
33 
10 
7 

23 
13 

28 
20 
19 
22 
22 
20 

1.8 
1.8 
1.6 
1.7 
1.6 
1.8 

58 
44 
42 
45 
52 
42 

6.703 
7.098 
6.444 
6.267 
6.720 
6.503 

13.185 
15.300 
12.800 
12.355 
15.455 
14,450 

404 
393 
376 
337 
394 
358 

Average 104 farmers 22 1.7 48 6.757 385 

Friesland 
-"Modern" dairy farmers 
-Dairy cow farmers 
-Conservative farmers 
-Pioneer farmers 

31 
20 
37 
13 

46 
39 
27 
21 

1.7 
1.6 
1.4 
1.2 

79 
64 
39 
27 

6,679 
7,456 
5.977 
5.640 

Cone./cow 
1.350 
1.515 
1.218 
1.203 

348 
331 
265 
259 

71.000 ± 19.000 
70.000 ± 28,000 
59,000 ± 21.000 
45,000 ± 15,000 

Average 87 farmers 34 1.6 55 6.440 1.314 303 

Source: Van der Ploeg and Roep (1990): Roep */*/. (1991): De Bruin and Van der Ploeg (1991). 
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In general terms, the fol lowing categories can be distinguished: (i) "modern" or intensive 
dairy farmers aiming at maximum economic results; (ii) dairy cattle breeders or dairy cow farmers 
paying maximum attention to offspring and individual care of cows; (iii) dual purpose farmers 
interested not only in milk but also in elevated livestock sales per calf and culled stock; (iv) 
pioneer farmers associated wi th interests in other farming activities; (v) retiring farmers having 
no successors; (vi) economic farmers economizing on costs; (vii) practical farmers that try to 
carry out all practices well ; (viii) conservative farmers expanding their farms according to family 
labour availability: (ix) machinery farmers enjoying very much the mechanization parts of dairy 
farming such as roughage harvesting, milking (mechanization farmers); and (x) expansion farmers 
aiming at more land and higher milk quota to increase the scale of operation. 

Economically, total gross margins per person between farming styles but also within a 
style (ranges in South Holland, and standard deviation in Friesland) indicate a wide variation in 
the outcome of overall management and purpose of farming. 

Dairy farm styles also show substantial differences in gross margin per cow and per ha, 
livestock dynamics (sales-purchases of stock and change in inventory between end and start of 
the year) per unit milk production, costs of bought feed per cow, and total external inputs (feed, 
fertilizers, contracted work) per 100 kg milk as shown by NRLO (1 994) in a study of 300 dairy 
farmers in the clay region of North Friesland (Table 1.9). 

Table 1.9. Some economic characteristics (Dfl) per dairy farming style on 300 farms in the clay region of 
North Friesland (NRLO. 1994). 

Gross margin Livestock dynamics* Bought feed costs Costs of external inputs 
Dairy farmer style per cow per ha per 100 kg milk per cow per 100 kg milk 

Intensive farmers 
Dairy cattle breeders 
Dairy cow farmers 
Expansion farmers 
Economic farmers 

* Stock inventory at the start + sales - purchases • stock inventory at the end of the year. 

Milking in the Netherlands took about 200 hours per cow per year in 1 940 wi th another 
45 hours for feed conservation, 25 hours for fertilization and 70 hours for general farm work or 
340 hours per cow. Total farm labour declined to 40 hours per cow per year in the 1 990s with 
20 hours for milking. Introduction of milking machines in the 1950s reduced milking t ime with 
70 hours per cow per year. Farm mechanization wi th tractors, haybalers, fertilizer and manure 
spreaders reduced dairy farming t ime wi th 50 hours per cow per year. Further perfection of 
machine milking (no more hand stripping), the change from haymaking to mechanized preparation 
of wilted silage, and the introduction of the cubicle housing with mechanized manure removal or 
the manure slurry system (deep gutters and slurry cellars) reduced dairy farming t ime to 80 hours 
per cow in 1 970. During the 1 970s, introduction of the forage collection wagon, cyclo-mower, 
herringbone milking parlour and milk tank and after 1 980 the forage chopper and concentrate 
feeding computer, reduced total farm labour further to 40 hours per cow. The introduction of the 
milking robot may further reduce these labour requirements wi th a few more hours, reaching a 
point where dairy farmers can handle 100 cows per person (Boerderij, 1995b). 

Differences in technical performance among Dutch dairy farms are very large. Milk 
production per cow on 20 highly productive Dutch dairy farms was 3,500 kg higher (10,773 vs 
7,220 in 1992-1993) than on the average of all recorded Dutch dairy farms. Average milk 
production per ha on the 20 farms was 16,500 kg, with 3,000 kg of concentrate per cow/year 
and application of 40 m3 manure (80 kg N) and 360 kg N from artificial fertilizer per ha. On 3 0 % 

4.809 
4.899 
5.237 
4.561 
4.624 

9.580 
6.906 
8.719 
7.939 
7.550 

12.66 
14.15 

9.54 
11.19 
13.31 

1.363 
1.135 

966 
1.053 

845 

27 
25 
20 
24 
24 
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of these farms milking three t imes a day is practised, resulting in a 300 kg higher milk production 
per cow associated wi th an additional 500 kg dm in concentrates (Meijer et al.. 1994; 1995). 

1.3 Dutch dairy situation compared with others in Europe, Oceania and the USA 

To compare the Dutch situation to that of other important milk producing countries, use 
has been made of the study by the Agricultural Economics Research Institute (LEI) and the 
Agricultural Research Department (DLO) of the Ministry of Agriculture, Nature Management and 
Fisheries, and published by Rabobank (1995). Selected technical and economic characteristics 
have been compared wi th those of strong competitors in the European Union (EU), i.e. Germany, 
France and Denmark, and in the world market, i.e. New Zealand, Australia and the USA (Table 
1.10). 

Table 1.10. Selected characteristics of milk production (1992) in the Netherlands, EU. New Zealand. Australia 
and the USA (adapted from Rabobank, 1995). 

Netherlands 

Share agriculture in GNP 
Share milk in agricultural GNP 

Number of dairy farms (000) 
Average farm size (ha) 
Cows per farm 
Cows per ha of forage 
Annual milk production(mln tons) 
Annual milk sales to milk plants 

in 1991 (mln tons) 
in 2000 projected (mln tons) 

Animal productivity 
• milk/cow/year (kg) 6 

Land productivity 
- milk per ha forage (kg) 11 

Economics of production 
- % fixed costs 
- % depreciation 
- % variable costs 
- feeds in % of variable costs 

Family income (in X of revenues) 
% own capital in farm investment 
Milk price 1992 (Dfl/kg) 

- % income from milk 
- % income from stock changes 

Cost price milk (Dfl/kg) 

Organization milk handling (1991) 
• % milk to cooperative plants 
- total milk plants 
- plants with cheese production 

Specialized farms {%) 
• Cows/unit of labour 
- % paid labour in total costs 

3.6 
25.8 

48 
29 
40 
1.7 

10.9 

10.5 

Germany 

1.2 
25.4 

275 
29.4 
17.3 
1.3 

28.0 

25.6 

.600 5,200 

.220 6 

22 
17 
62 
40 
23 
70 

0.80 
74 
13 
0.95 

84 
22 
18 

69 
31 
6 

.760 

12 
22 
66 
35 
22 
80 

0.78 
60 
20 

1.20 

75 
315 
237 

43 
17 

France 

2.9 
15.7 

199 
38.4 
25 
0.8 

26.0 

22.9 

4.800 5 

3.840 10 

17 
15 
68 
35 
20 
70 

0.75 
67 
18 
0.94 

50 
998 
864 

52 
19 

Denmark 

3.4 
23.1 

21 
36 
35.8 
1.7 
4.6 

4.4 

,900 

,030 

24 
11 
64 
45 
14 
40 

0.89 
70 
13 

1.18 

90 
67 
44 

67 
25 

New Zealand 

5.4 
8 

14 
88 

200 
2.3 
8.4 

7,4 
8,5 

3,550 

8,170 

8 
10 
80 
11 

n.a. 

0.26 
67 
17 

98 
16 
12 

100 

Australia 

2.9 
9 

14 
150 
118 

0.8 
7.3 

6,3 
8.9 

4,568 

3.654 

13 
9 

n.a. 
n.a. 
18 

0.39 
85 
14 

70 
58 
42 

USA 

1.8 
11 

182 
158 
54 
0.3 

68.3 

66.4 
74.6 

6.447 

1,934 

12 
n.a. 
76 
42 
30 
80 

0.67 
92 
8 

13 
1.600 

724 

68 

11 

The share of milk in the agricultural Gross National Product (GNP) in the Netherlands, 
Germany and Denmark is around 2 5 % , which is much higher than the 8-11 % in New Zealand, 
Australia and the USA. Farm size is smallest in the Netherlands, but w i th the highest milk 
production per cow and per ha of forage. Economically, feed costs as a percentage of variable 
costs are between 35 and 45 , wi th the exception of 11 % in New Zealand. Fixed costs are high 
in Europe due to winter housing, costs of land and the value of milk quota. Labour productivity 
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on specialized farms is high in the Netherlands with 31 cows compared to 1 7-25 in other major 
dairy nations in Europe. 

Over 1 980-1990the number of EC dairy farmers declined from 1,739,000to 1,080,000. 
Average milk production per cow increased f r om4 ,222 to 4 ,606 kg, and average number of dairy 
cows per farm from 14.3 to 19.5 (Bolhuis and Schelhaas, 1993). 

Dairy cow numbers in New Zealand increased from 1.7 million wi th 2 ,400 litres per cow 
in the 1940s to 2.1 million wi th 3,200 litres per cow in the period 1980-1985. Herd size 
increased to 140 dairy cows in 1 985 operated by 1.13 units of family labour and 0.23 units of 
non-family labour. High stocking rates of 2.5 cow equivalents per ha are applied to achieve 
maximum per hectare milk production on grass (NZ, 1 988). Under high stocking rates individual 
cow performance is 10-20% less (Hughes, 1 994). Gadsby (1 993) mentioned a typical farm size 
of 65 ha wi th 165 cows for the New Zealand cooperative dairy industry wi th 15,000 dairy 
farmers and 14 manufacturing dairy plants. 

The average Holstein Friesian dairy farm in the USA holds 75-80 cows, reaching 400 in 
California. Most offspring from the Dutch imports in the seventeenth century did not perform 
well, contrary to offspring of Dutch Holsteins imported during the second part of the nineteenth 
century. From 1 945 to 1975 (30 years) dairy cow numbers declined from 25 million in 1945 to 
11 million in 1 980, while beef cows increased from 10 to over 40 million (Cunningham, 1992). 
Milk production per cow increased from 2,500 in 1 945 to more than 5 ,000 in 1 975 and reached 
over 7,000 kg In 1 985 for Holstein Friesians (Rakes, 1987). 

1.4 Dairy farming in (sub)tropical areas 

In tropical areas, milk production per cow is much lower than the world average of about 
2000 litres per cow per year. Some trends in the production per cow and the increase in number 
of milking cows and total milk production for the period 1970 to 2000 are presented in Table 
1.11 (FAO, 1989 in: Kaasschieter et al., 1992). From 1 970-1 985, milk production increased in 
Latin America and West Asia/North Africa (WANA) associated with increased cow numbers, 
while in Sub-Saharan Africa and Asia (excluding China) it increased both through more milking 
cows and increased yields per cow. 

Table 1.11. Milk yield and relative growth rates for number of milking cows and total milk production per region 
per year (FAO, 1989 in: Kaasschieter et al., 1992; FAO Production Yearbook 1994). 

Area/Year/P 

Region: 
Sub-Saharan 

eriod 

Africa 
Latin America 
West Asia/f 
Asia (excl. 

Developing 
World 

orth Africa 
China) 

countries 

1970* 

296 
1,034 

668 
680 

708 

Milk/cow 
(kg/year) 

1980* 

320 
1.018 

712 
735 

751 
1.970 

1985* 

322 
1,041 

731 
837 

807 

2000 

402 
1,327 
1,052 

880 

941 

Number 
(growth 

1970-1980 

1.5 
3.4 
2.7 
2.6 

2.7 

of milk 
rate in 

1980-1985 

1.6 
0.9 
0.7 
2.5 

1.8 

nq cows 
1/year) 

L985-2000 

2.5 
1.9 
1.2 
2.2 

2.0 

1970 

Total m 
(growth 

1980 

2.3 
3.3 
3.4 
3.4 

3.3 

1980 

Ik production 
-ate 

1985 

1./ 
1.3 
1.2 
4.8 

3.0 

n */year) 

1985-2000 

4.0 
3.6 
3.7 
2.5 

3.1 

* 1970 (average 1969-1971): 1980 (average 1979-1981): 1985 (average 1984-1986). 

The situation in 1 980 and 1 993 and annual increase in number of cows, buffaloes, sheep 
and goats and their milk production in the world and proportionally per geographical region are 
given in Table 1.12. 
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Table 1.12. World number of dairy cows, buffaloes, sheep and goats and their milk production in 1980 (average 
of 1979-1981) and 1993 (average of 1992-1994) and annual change in the world and the proportional 
distribution (in X of the world) per geographical region (FAO Production Yearbook 1994). 

Dairy animals 
Uni ts 
Area/year 

World t o t a l : 
Propor t ional U ) : 
A f r i ca 
Central America 
South America 
Asia 
North America 
Europe 
Oceani a 
USSR ( former) 

Da i ry cows 
10fi head change 
1980 1993 ( * / y r ) 

213.6 226.4 0.46 

12 14.9 2.14 
3.9 4.2 0.86 

11.8 14 1.79 
22 26.2 1.80 

5.9 4 . 8 -1.14 
22.2 26.2 -1.97 

1.9 2.0 0.80 
20.2 17.8 -0.55 

Cow m i l k 
10» kg 
1980 

change 
1993 K / y r ) 

420.8 460.7 0.70 

2.7 
2.5 
5.7 
8.8 

15.6 
40.3 

2.9 
21.5 

3.3 2.02 
2 .1 -0.36 
7.6 2.88 

14.4 4.62 
16.8 1.29 
33.5 -0.71 

3.5 2.07 
18.8 -0.35 

Buf fa loes Buf fa l 
10 head change 10 kg 
1980 1993 U / y r ) 

121.7 148.3 1.53 

1.9 2.2 2.60 

0.4 1.0 8.35 
97.1 96.5 1.48 

0.3 0 .1 -7.48 

0.3 0.2 0.57 

1980 

27.8 

4.5 

95.2 

0.3 

D m i l k 
change 

1993 <X/yr) 

47.3 4.18 

5.5 1.52 

96.5 4.30 

0.3 2.83 

Sheep and Goats 
103 head change 

1980 1993 ( * / y r ) 

1.5 

20.6 
1.3 
7.9 

37.8 
0.9 
8.7 

13.1 
9.6 

1.7 0.74 

22.3 1.35 
1.2 0.19 
7.0 -0.17 

41.2 1.40 
0.7 -0.70 
8 .8 0.78 

11.3 -0.42 
7.5 -1.14 

Sheep a 
10' kg 
1980 

14.9 

21.3 
2 .1 
1.1 

45.0 

27.7 

2.7 

nd Goat mi lk 
change 

1993 ( * / y r ) 

18.2 1.63 

18.5 0.53 
0.9 -4.73 
1.2 1.95 

53.1 2.92 

23.8 0.43 

2.6 1.22 

Annual cow milk production increases (1 980-1993) for Asia are higher at 4 . 6 2 % than 
projected for Asia (excl. China) at 2 .5% between 1 985-2000. Actual growth rates of cow milk 
in the whole of Africa at 2 .02%, in South America at 2 .88% and in Central America at - 0 .36% 
are lower than projected for Sub-Saharan Africa at 4 % and for Latin America at 3 .6% for 1 985-
2000. Increases of milk production per cow are highest in Asia (2.82%), fol lowed by South 
America (1.09%), while in Africa and Central America increases were based on increased 
numbers only. Annual increase in buffalo milk production was higher than in cow milk (0.70%) 
through increased numbers (1.53%) but also through increased productivity (2.65%). Also total 
production of sheep and goat milk increased faster than that of cow milk but slower than that 
of buffalo milk. Camel milk was not recorded in the FAO Production Yearbook 1994, but 
estimated milk production was 20 million litres per day or 7.4 million tons per year (Wilson, 
1 984). Number of camels (about 7 4 % in Africa and 2 4 % in Asia) increased from 1 7 mln in 1 980 
to 1 8.7 mln in 1 993 (Khanna and Rai, 1 993), an annual increase of 0 .72%. 

Milk products as processed in 1980 and 1993 in the world and proportionally per 
geographical region and the annual increase are presented in Table 1.13. Cheese has the largest 
share followed by butter and ghee, evaporated milk, skim milk powder, whole milk powder and 
whey powder. Main elaboration of milk products is in Europe followed by North America. The 
share of Africa, Asia, Central and South America is small with the exception for Asia in butter, 
ghee and evaporated milk, and South America in whole milk powder. 

Table 1.13. Milk products elaborated in 1980 (av. 1979-1981) and 1993 (av. 1992-1994) and annual change U ) in 
the world and proportional production per geographical region. 

Milk products Butter & ghee Evaporated milk Cheese Whole milk powder Skim milk powder Whey powder 
Units 10" tons 10" tons 10" tons 10" tons 10" tons 10" tons 
Year(annual change) 1980 1993 (*) 1980 1993 « ) 1980 1993 « ) 1980 1993 « ) 1980 1993 (K) 1980 1993 « ) 

World 
Proportional U) 
Africa 
Central America 
South America 
Asia 
North America 
Europe 
Oceania 
(USSR) 

6.9 

2.2 
0.7 
2.4 

17.0 
8.9 

43.9 
5.0 

20.0 

6.8 

2.5 
0.6 
2.3 

28.3 
10.5 
30.9 
5.5 

19.4 

-0.04 

1.02 
-0.84 
-0.40 
3.99 
1.21 

-2.70 
0.69 

-0.26 

4.6 

1.0 
6.2 
4.0 

12.7 
23.1 
39.3 
1.9 

11.8 

4.4 

0.6 
5.8 
4.2 

18.3 
25.9 
32.5 
2.3 

10.4 

-0.21 

-4.31 
-0.73 
0.11 
2.63 
0.67 

-1.65 
1.20 

-1.13 

11.5 

3.2 
1.3 
4.3 
5.5 

21.5 
49.0 
2.1 

13.3 

14.8 

3.3 
1.2 
4.2 
5.8 

24.6 
47.5 
2.5 

11.0 

1.96 

2.11 
1.32 
1.69 
2.59 
3.00 
1.70 
3.49 
0.47 

1.7 

0.9 
2.4 

18.8 
6.3 
2.5 

47.5 
9.3 

12.5 

2.2 

0.6 
2.6 

18.0 
4.5 
3.9 

43.5 
17.2 
9.7 

2.11 

-0.43 
2.71 
1.78 

-0.50 
5.72 
1.43 
7.05 
0.17 

4.2 

0.5 
0.2 
0.1 
4.0 

16.8 
65.3 
6.2 
8.0 

3.4 

0.7 
0.5 
1.1 
8.0 

16.4 
46.1 
9.7 

17.4 

•1.49 

2.13 
5.31 

18.00 
4.00 

-1.21 
-4.09 
1.99 
4.63 

1.1 

35.6 
63.0 
1.4 

1.7 

35.7 
61.4 
2.8 

3.67 

3.68 
3.46 
9 31 

Source: hAU Production Yearbook (1994) 

Herd and farm productivity 
Livestock productivity per head of livestock in herds differs even more than per adult 

female between developing (mainly in the tropics) and developed countries (mainly in temperate 
zones), i.e. 1 2 and 80 kg of carcass weight equivalent and 3, respectively 7 kg carcass in small 
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ruminants and 90, respectively 900 litres milk in cattle (Tacher, 1 992). 

Farm productivity in the early 1980s in technical terms, i.e. kg milk and meat production 

per animal, unit of land, labour and capital, and in economic terms, i.e. gross margin per unit of 

land, labour and capital may vary considerably among different farming systems within a country 

as illustrated for Kenya (Table 1.14), Sri Lanka (Table 1.15), various countries in South America 

(Table 1.16), and Colombia in Table 1.17 (only milk data). For the conversion of local currencies 

in US$, the exchange rates mentioned in FAO Trade Yearbook (1993) have been used for the 

particular period. 

Table 1.14. Productivity of four main smallholder milk production systems in Kenya (compiled from Stotz. 1983 
by KARI/KIT. 1995). 

Smallholder 
milk production 
system 

Zebus grazing 
permanent 
pasture (Kikuyu) 

Crosses grazing 
permanent 
pasture (Kikuyu) 

Grade cattle 
semi-zero 
grazing 

Grade cattle 
zero grazing 

Land productivity 
• Milk (kg/ha/yr) 
• Meat (kg/ha/yr) 

Labour productivity 
- Milk (kg/manday) 
• Meat (kg/manday) 

Capital productivity 
• Milk (kg/US$ 1.000) 
• Meat (kg/US$ 1.000) 

Gross margin* 
- US$/ha forage area 
- US$/manday 
- US$/US$ 1,000 capital 

Animal productivity** 
milk (kg/cow/lactation) 

185 
121 

6 
1.8 

488 
178 

50 
0.74 

134 

523 
102 

13 
2.8 

1.015 
197 

78 
1.89 

151 

1.719 
142 

25 
2.1 

1.939 
161 

183 
1.90 

148 

6.667 
397 

34 
2.0 

2.730 
164 

657 
2.65 

212 

450 1.600 2,200 

* at overall farm gate milk price of K sh 2/1 (1 US $=13.19 Ksh. June 1983) 
** Source: Stotz, 1981 i n : Abate etal.. 1987. 

2.500 

Table 1.15. Productivity of milk production systems in Sri Lanka (1983) (adapted from LPU. 1984). 

Production system Dairy production 
under coconut palm 

District Colombo Kurunegala 

Land productivity 
- Milk (kg/ha/yr) 3.268 846 
• Meat*(kg/ha/yr) 61 45 

Labour productivity 
- Milk (kg/manday) 8.9 4.0 
• Meat*(kg/manday) 0.17 0.21 

Capital productivity 
- Milk (kg/US$ 1,000) 1.007 3.500 
- Meat*(kg/US$ 1,000) 140 185 

Gross margin** 
• US$/ha forage area n.a. n.a. 
• US$/manday 0.59 0.47 
• US$/US$ 1,000 capital 485 417 

Animal/farm productivity 
- Milk/cow (kg/yr) 624 300 
- Milk/farm (kg/yr) 2.310 1.050 

Milk price (US$/1) 0.13 0.14 

Mixed farming 
forest garden 

Kandy 

2.080 
34 

4.9 
0.08 

6.225 
103 

n.a. 
0.38 

482 

936 
1.592 

0.12 

Zero grazing(tea estates) 
(high/wet) 

Nuwara Eliya 

3.134 
47 

6.9 
0.10 

7,700 
113 

n.a. 
0.48 

533 

1.546 
2,319 

0.13 

(hi gh/dry) 

Badulla 

2,044 
34 

4.9 
0.08 

5.975 
98 

n.a. 
0.72 

90 

1.073 
1.717 

0.12 

Grazing dry zone 
i ndi genous 

(1) 

1.583 
218 

6.7 
0.71 

2.300 
318 

n.a. 
0.90 

403 

173 
2.088 

0.14 

herds 

(2) 

1.837 
105 

8 
0. 

5.775 
333 

n.a. 
28. 

830 

268 
2.737 

0. 

Intensive 
z.grazing 

Jaffna 

10.969 
114 

0 21.0 
46 0.22 

9.125 
95 

n.a. 
7 66.2 

1.149 

1,493 
5.375 

13 0.20 

* meat based on cattle sales divided by Rs 8 per kg liveweight ** excluding interest on capital and family labour 
cost: n.a. not available and difficult to estimate because of use of communal forage outside farms (roadsides. 
ravines). 
(1) Batticaloa (2) Polonnaruwa. 
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Table 1.16. Productivity in selected milk production systems of South America (adapted from Jarvis. 1986). 

Milk production 
system 
Country 
Area 

Land productivity 
• milk (kg/ha/yr) 
- meat (kg/ha/yr) 

Labour productivity 
- milk (kg/manday) 
- meat (kg/manday) 

Capital productivity 
• milk (kg/1000 US$) 
- meat (kg/1000 US$) 

Gross margin 
- US$ per ha forage 
- US$ per manday 

Extensi ve 
grazing 
Bolivia 
San Javier 

250 
117 

23.8 
11.1 

n.a. 
n.a. 

62.6 
6.0 

- US$ per 1000 USJ invested n.a. 
Animal productivity 

- Mi Ik/cow (kg/yr) 
- Beef (kg/head/yr) 

* n.a. = not available 

334 
155 

Table 1.17. Selected characteristics c 

Farming system 

Cattle breed 

Area 

Dairy farms (n) 
Farm size (ha) 
Breedable cows (n) 
Workers/farm (n) 
Milk production 

- per cow (kg/yr) 
• per farm (kg/yr) 
- per area (tons/yr) 

Milk price (US$/kg) 
Land productivity 

• milk per ha (kg/yr) 
Labour productivity 
• milk (kg/manday) 

Mixed farms 
crops/pasture 
Paraguay 
Filadelfia 

201 
64 

17.9 
5.7 

631 
201 

49.2 
4.4 

154 

536 
171 

jf dairy farming 

Indigenous herds Dairy ranchi 
(seasonal milk) 
Criollo, Zebu 

Guajira 

6.750 
200 
10 
2 

250 
2.500 

16.000 
0.18 

125 

3.4 

Semi intensive 
grassland 
Brazil 
Valle de Paralbo 

652 
n.a. 

34.8 
n.a. 

262 
n.a 

110 
6.0 

45.4 

1.527 
n.a. 

Intensive 
irrigated 
Bolivia 
Santa Cruz 

676 
118 

87.9 
15.3 

410 
72 

689 
32.1 

150 

824 
144 

Specialized dairies 
with concentrate 
Colombia 
Sabana de Bogota 

6,470 
257 

131.8 
5.2 

568 
23 

1.214 
24.7 

106.7 

3.558 
141 

systems in Colombia (adapted from Gonzalez. 1983) 

ng Small-scale 
(dual purpose) mixed farms 
Holstein*Brown Holstein* 
Swi ss*Zebu 
Cesar 

3.000 
500 
100 

8 

735 
73.500 

165,000 
0.25 

147 

25.2 

Criollo 
Pasto.Narino 

200 
5 
3 
4 

840 
2,520 

504 
0.25 

504 

1.7 

Medium-scale 
mixed farms 
Holstein 

Tuquerres.Nari 

20 
40 
30 
4 

1,800 
54.000 

1,680 
0.25 

1.450 

37 

Specialized large-
scale dairy farms 
Holstein 

no Cundinamarca 

4.000 
120 
80 
5 

2.745 
219,600 
650.000 

0.25 

1,830 

120.3 

Large differences in land productivity can be observed in Kenya (Table 1.14) between 
grazing Zebu cattle and grade cattle kept under zero grazing; in Sri Lanka (Table 1.15) between 
Kurunegala wi th mainly Indian crossbred cattle grazing under coconuts and crossbred Jersey-
Indian breeds intensively fed on crop-residues and by-products in Jaffna; in South America (Table 
1.16) between extensive grazing and specialized dairy farms wi th concentrate feeding; and in 
Colombia (Table 1.17) between seasonal milk production of Criollo and Zebu cattle and Friesians 
on large-scale specialized farms. 

Variations in labour and capital productivity are less pronounced than in land productivity, 
but are substantial among systems. Gross margins per manday are higher in South America than 
in Kenya and Sri Lanka (except for large indigenous herds in Polonnaruwa district and the 
intensive dairying in Jaffna district). Especially in Sri Lanka, smallholders dairying under coconuts, 
in the forest gardens and in the tea estates have low gross margins per manday. The same 
applies to the labour-intensive indigenous herds in Batticaloa district. 

Average milk prices are higher in Kenya and South America than in Sri Lanka. In Kenya, 
where a standard milk price was used of Ksh 2 per litre, milk prices differed also per area and 
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source of outlet for milk (Nkanata et at., 1983). Under zero grazing wi th grade cattle, average 
producer prices over the period 1 981-1 983 ranged in dairy cooperative societies from 1.52 to 
2.1 2 Ksh per litre (av. 1.81 = US$ 0.1 7), while direct local sale prices ranged from 2.46 to 3.57 
Ksh per litre (av. Ksh 3.1 8 = US$ 0.29). Within Sri Lanka, milk prices differ also among areas. In 
Jaffna the milk price is higher since dealings are directly between producer and consumer. The 
lower milk prices are paid by milk collection centres that further vary because of different 
butterfat and solid non fat (SNF) contents of the milk. In Kandy, Nuwara Eliya and Badulla 
districts crossbreeds wi th exotic European stock prevail wi th low butterfat and SNF, while 
crossbreeds wi th Indian breeds in the Coconut Triangle and indigenous cattle in Batticaloa and 
Polonnaruwa have higher butterfat and SNF. 

More detailed information per production system in Colombia (Table 1.1 7) is provided by 
the number of farms and breedable cows, and consequently total milk produced, an important 
figure for the relative contribution to and importance of a region or production system in national 
milk production. This is especially relevant, when farmers want to negotiate government or donor 
support wi th respect to prices, inputs and services. Dairy development projects and programmes, 
oriented to poor people in l imited areas that have small shares in total milk production may find 
large difficulties in negotiating sufficient counterpart funding and personnel. 

DISCUSSION AND CONCLUSION 

Milk production characteristics in the Netherlands changed over t ime from 3 ,250to 6,970 
kg milk per cow (1 930-1 994), from 5,01 5 to 10,085 kg milk per ha farm land (1960-1984) and 
from about an estimated 40 to 1,500 kg milk per manday (1 940-1 994). In 1992 in industrialized 
countries, milk per cow varied from 3,550 in New Zealand to 6 ,600 kg in the Netherlands, milk 
per ha forage varied from 1,934 kg in the USA and 8,170 kg in New Zealand to 11,220 kg in the 
Netherlands. Contrary to the ha production in New Zealand, ha production in the Netherlands 
included the use of about 3 ,500 kg concentrates from outside the farm. 

Milk production characteristics in developing countries in the early 1 980s varied for Kenya 
in Africa from 450 kg per cow in traditional grazing of local Zebus to 2 ,500 kg per stallfed grade 
cow, from 1 85 to 6,667 kg per ha and from 6 to 34 kg milk per manday. In Sri Lanka milk per 
cow varied from 173 kg from Indian crossbred cows grazing under coconuts to 1,546 kg from 
Jersey crossbred cows fed intensively wi th tree fodder, straw and stover and crop by-products, 
from 846 to 1 0 ,969 kg per ha and from 4 to 21 kg per manday. The high Sri Lankan figures for 
milk production per ha included the use of off-farm resources (roadsides, ravines) for supply of 
roughages. In South America milk production varied from 334 kg per criollo cow under extensive 
grazing in Bolivia to 3,558 kg per grade cow in specialized dairy farms wi th concentrate and 
silage feeding in Colombia, f rom 200 to 6,470 kg per ha and from 1 8 to 1 32 per manday. Milk 
per US$ 1,000 farm investment varied in Kenya from 488 to 2 ,730 kg, in Sri Lanka from 1,000 
to 9,125 kg, and in South America from 262 to 631 kg milk. Capital outlay of farms in South 
America includes generally more investment in land, fencing and milking facilities, while the farm 
outlay in Sri Lanka is limited to a simple low-cost cowshed, compared to more spacious and 
expensive stalls in Kenya. For the same reasoning the gross margins per US$ 1,000 investment 
in Sri Lanka (US$ 90-1,149) are higher than in Kenya (134 to 21 2) and South America (45-154). 

Economically, dairy farming in the Netherlands, despite its high output per cow, per ha 
and per manday has a cost price for milk higher than the received milk price. In practice farmers 
or rather farm families accept lower returns for their labour and management than is common in 
other sectors of the economy in exchange for being their own boss on the enterprise of their 
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liking. Milk prices in Europe in 1992 were considerably higher than in the USA and especially 
New Zealand and Australia. In the selected developing countries, milk prices were intermediate 
with economic returns per manday varying from US$ 0.74-2.65 in Kenya, from US$ 0.38-66 in 
Sri Lanka, and from US$ 4 .40-32.10 in South America. The highest gross margins per manday 
in Sri Lankan and South America are related to better milk prices in the vicinity of the urban 
consumer or the milk plant. 

Within more or less homogeneous dairy producing regions in the Netherlands, different 
farming styles of farmers showed large variations between styles and even more within styles 
pointing to the individual farmer or farm family as the most important determinator of technical 
and economic coefficients in dairying. 

In conclusion, milk production characteristics showed a large variation among 
industrialized and developing countries and within countries. A closer study of characteristics of 
dairy production systems may reveal important details on how development of milk production 
and stock numbers have been or can be organized, incorporating differences in climate (cold and 
warm, wet and dry periods), genetic make up of the animals, animal feed resource base, use of 
external inputs (fertilizers, concentrates), animal disease incidence, prevention and control. 
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2. CHARACTERISTICS OF (TROPICAL) DAIRY PRODUCTION SYSTEMS 

INTRODUCTION 

Dairy production systems vary from subsistence milk production to commercial production 
for the market. Qualitative and quantitative demand for milk products and the milk price resulting 
from the ratio between supply and demand are important characteristics governing the transition 
from subsistence to commercial production. 

Milk production depends on the genetic make-up (breed and/or type), age and lactation 
number (milk yields increasing first wi th lactation number and diminishing subsequently), stage 
of lactation (lactation curve and persistency), environmental factors like climate and management 
factors, like nutrit ion, housing and health care. 

Care of the new-born calf and rearing it to a well-developed heifer at the age at first 
calving is the starting point for future milk production. Lifetime dairy production can be measured 
in calves and milk, distributed over a number of lactations wi th corresponding milk yields and 
calving intervals (lactation length and dry period between subsequent calvings) until the animals 
die or are culled. For a herd of dairy cattle, important reproduction characteristics are calving rate, 
calf mortality, g rowth rate of young stock, age at f irst conception of heifers and "open" days 
between calving and next conception in cows. Milk production, covering both production and 
reproduction, can be expressed as milk per day of calving interval. Including also the rearing 
period, milk yield can be expressed per l ifetime day. Further precision can be made, taking into 
account the milk quality, expressing milk production in Fat Corrected Milk (FCM) at 4 % butterfat, 
and maintenance requirement, expressing production per kg metabolic weight (Kiwuwa, 1987). 

Non-productive periods in dairy farming are the calf rearing and heifer raising periods and 
the dry periods to prepare the cow for the next lactation. Aiming at keeping these costly periods 
as short as possible, implies going for an early age at f irst calving and for calving intervals of 
about 1 year w i th a dry period of 45-60 days. Economically, an early age at first calving may 
imply additional calf rearing costs because of intensive feeding wi th better quality and more 
expensive feeds. Short dry periods require accurate oestrus detection, t imely mating 
arrangements and a low number of services per conception. 

In this chapter a closer look is given to : (2.1) organizational aspects and price 
developments; (2.2) milk production development; (2.3) dairy stock development; (2.4) lifetime 
dairy production and (2.5) different approaches to dairy stock development. 

2.1 Organizational aspects and price developments 

In the organization of dairy development one can distinguish four main aspects, i.e. 
production, collection, processing and marketing. The production of milk can be highly seasonal 
in the case of nomadic herds, dual purpose cattle farms or ranches and even specialized dairy 
farms based on pasture. Milk production is less seasonal on small-scale, medium-or large-scale 
farms operated by the private sector or state sector using pasture, crop residues and by
products, sometimes complemented wi th irrigation and forage conservation facilities. 

Milk collection can be done by the consumer, trader or by collection networks of the 
producers or processors. Milk processing may be done at the farm, village, regional or national 
level. Milk marketing can be direct from producer to consumer or at increasing costs through 
organized channels of traders, processors, wholesalers, retailers, shopkeepers, milk bar operators 
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and supermarkets. 
Milk is bulky, heavy and highly perishable, and is produced by large numbers of small 

farmer families, requiring an agile system of transport to the consumer or transformation into 
products with a longer shelf life (butter, ghee, sour milk, cheese, pasteurized or sterilised milk, 
condensed milk or milk powder). 

A survey in 1984 conducted by the International Dairy Federation (IDF) in 21 countries, 
accounting for 5 5 % of the world's milk supplies, showed that producer organisations handled 
8 6 % of milksupplies from farms, 8 5 % of butter production, 7 0 % of cheese production and 5 6 % 
of liquid milk processing. Banerjee (1 994) quotes as one lesson from the Indian experience, that 
success in dairying, or in any other agricultural f ield, depends on ensuring that control of the 
resources it creates remains wi th the producers. To encourage more commercial milk production, 
the small-scale producer needs a secure market and price guarantee (Empson, 1993). Dairying 
in India provides a good illustration. 

Dairying in India 
From 1951-1 970 the Government of India stimulated "milk schemes" in large cities to 

provide hygienic milk to the growing urban population, and milk production improvement was 
encouraged by "Key Village Schemes" (with studbulls supplied to villages) and the "Integrated 
Dairy Development Projects" (with AI and bull services and a milk collection network). However, 
in the absence of a stable and secure market throughout the year for the milk producers, milk 
production more or less stagnated, growing at less than 1 % per annum (Banerjee, 1 994). During 
the 1 960s various strategies were applied by State departments, such as running their own 
farms, and setting up milk colonies outside the urban centres, but milk collection and trade 
remained with contractors and middlemen, exploiting both producers and consumers (Banerjee, 
1994). 

However, another type of development took place in Kaira district. Milk producers went 
on strike, after having been refused a share by Poison's dairy (private sector) in the profitable 
milk trade wi th Bombay, that resulted in the establishment of the Kaira District Cooperative Milk 
Producers Union (popularly known as AMUL, Anand Milk Union Ltd.) that was registered in 1946 
and obtained the monopoly rights for sale of rural Kaira milk to the Bombay Milk Scheme. Milk 
was collected through Village Milk Producers Cooperative Societies whose representatives formed 
the District Cooperative Union. All Unions in a State form a State Dairy Federation responsible 
for marketing milk and milk products outside the State. At national level there is the fourth tier, 
the National Cooperative Dairy Federation of India, that formulates policies and programmes 
designed to safeguard the interests of all milk producers (Banerjee, 1994). 

Whereas Bombay was also committed to buy all milk from the Aarey milk colony (some 
16,000 town cows moved to Aarey outside Bombay), surplus milk in the flush season in Kaira 
district was turned into milk products through a UNICEF-donated plant from 1 955 . An additional 
dairy plant was built in 1965, fol lowed by a product manufacturing unit in 1971 to cope wi th 
improved milk procurement. In 1 993, a fully automated modern dairy was under construction, 
adjacent to the original AMUL plant (Banerjee, 1994). 

Fluctuating world market in dairy products 
The influence of the world dairy produce market, basically a surplus market operating with 

f luctuating prices (Figure 2.1) upon domestic milk production represents a general, international 
problem. Practical arrangements to deal wi th the f luctuations and low levels of international 
prices vary from country to country: imports under licence or within certain quota limits are used 
in India and the USA; an elaborate system of variable import duties and counter-balancing export 
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refunds harmonize domestic and international price levels in the European Union; import 
allotments based on ratios imported and collected local milk are used in some countries in South 
East Asia (Thailand, Indonesia). Other countries try to protect the local industry wi th minimum 
import prices and some use anti-dumping duties. However, nominal protection coefficients (ratio 
between agricultural price levels at national level and at world market level) in industrialised 
countries are normally above 1 varying from 1 to 3 and for developing countries less than 1 
(World Development Report, World Bank 1986 In: De Hoogh, 1990). Organisation of a balance 
between imported dairy products and domestic milk supplies is invariably crucial to the 
development of domestic production (Empson, 1993). 

3,000-
US$ per ton f.o.b. N. Europe 

2,500 

2,000 

Butter oil 

Cheddar cheese 

'K Whole milk powder 

* Skim milk powder 

1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 

Year 

Source: Dairy Board, Rijswijk, The Netherlands 

Fig. 2 . 1 . Development of international market prices (average per year) for whole (full 
cream) milk po wder, skim milk po wder, butter oil and Cheddar cheese ( 1980-first 
quarter 1995). 

Dairy stock prices 
Pricing of dairy stock has received little attention in literature on dairy development. A 

general tendency exists among governments in developing countries to keep prices down to 
facilitate distribution of dairy stock to starters in dairy farming and to make dairy farming feasible 
on scarce credit resources. Therefore, many state and parastatal farms were often forced to sell 
animals at low prices, making their own operations non-sustainable at the moment government 
funding was reduced or stopped. However, low stock prices do not motivate the private sector 
to rear calves and raise heifers, and many valuable calves are left to die or are sold or shared to 
others. Sharing is often practised by resource-poor farmers to neighbours and family members 
who may have the labour to feed the animal. Generally, they do not have the means for 
supplementing minerals and concentrates, and for preventive animal disease control (deworming, 
deticking, vaccination) to rear shared female calves to well-developed heifers. 

Producer milk prices 
In Figure 2 .2, producer milk prices in 1990 for selected countries are presented, to 

illustrate the large variation (Anonymous, 1992 and estimated for Colombia, Ecuador, Kenya, 
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Tanzania, Sri Lanka and Indonesia). 
The highest milk prices are received by Swiss farmers (milk mainly processed in products) 

followed by Japan and South Korea. Prices in Europe and the USA are considerably higher than 
in New Zealand and Uruguay (both based on seasonal milk f rom pasture). Large variations also 
occur within countries as illustrated for Kenya (high for direct local sales in warm areas and low 
for sale at milk collection society in wet, hilly areas) and Tanzania (high in urban area and low 
in distant, rural areas in Kagera region). 

Producer milk price in 1 990 (US$/kg) 

y^^wwwmr 
Fig. 2 .2. Producer prices for milk (3.5-4% fat) in 1990 in selected countries. 

2.2 Milk production development 

Milk production characteristics, i.e. lactation yield and length, calving interval and age at 
first calving among (cross)breeds are shown in Table 2 . 1 . Milk production of buffaloes varies 
from 1,000 in the dual purpose type (Egypt) to 2 ,000 kg in the milk buffalo (India) per lactation 
during 254 to 355 days. Age at f irst calving is late between 38-47 months and calving intervals 
are long varying from 425 to 594 days. Indian dairy breeds wi th 1,100-1,900 kg/cow/lactation 
produce more than non-descript cattle wi th 630 kg per lactation, but less than the 2 ,300-3,000 
kg of crossbreeds wi th Holstein Friesian, Jersey, Danish Red and Brown Swiss. Age at first 
calving in crossbreeds is about one year lower and calving intervals are also shorter. Purebred 
exotic breeds show a large variation ranging from 2,800 to 7,000 kg per lactation for Friesians 
and a single record of 2 ,800 kg for Jerseys. 

Age at f irst calving and standard 305-day milk yields of crossbred cattle wi th different 
levels of local, Jersey and Friesian blood in India is given in Figure 2.3 (BAIF, 1986). 

Calving intervals and services per conception 
Calving intervals are generally much longer in the tropics than the recommended standard 

of 365 days in temperate countries. Where milk production of Friesians is high, some delay in 
first service is recommended to save on labour and semen (McDowell, 1 989 ; Ouweltjes, 1994). 
Where milk yield is low, late breeding will cause economic loss. 
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