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FOREWORD
 

Increased commercialization of semisubsistence agriculture 
is an

important part of efforts to increase incomes and improve living stan
dards in rural areas of many developing countries. 
 However, effects on
 
the incomes, food consumption, and nutritional status of the rural poor
depend on how the increased commercialization is brought about; that
 
is, the design and implementation of projects and policies and the
 
response by the rural poor to changes in incomes, prices, labor demand,

and other relevant factors.
 

The International Food Policy 
Research Institute is undertaking

research to assess the effects 
on income and nutrition of increased

commercialization of traditional agriculture in several countries and
 
to generate new knowledge useful for those designing and 
implementing

policies and projects, thus helping to avoid negative and to enhance
 
positive nutrition and income effects.
 

Some of the results from this research will be published as IFPRI

research reports. This 
series of working papers is intended to meet
 
requests for additional information on commercialization of semisubsis
tence agriculture in various countries. These working papers comple
ment IFPRI's research reports by providing detailed but primarily

descriptive analyses.
 

In this working paper, Harold Alderman, George Mergos, and Roger
Slade review the available literature regarding dairy development and

the evolution of milk cooperatives that led to increased commercializa
tion of the milk market in India. 
 The paper does not purpcrt to be an

evaluation of Operation Flood or 
other dairy development programs of
the National Dairy Development Board or the Government of Indid. Based
 
on the extensive literature review, the authors identify knowledge gaps

and suggest research priorities that, if followed, would establish the
effects of dairy development on nutrition and incomes and allow the
 
design of policies and programs that would mitigate risks and avoid
 
adverse effects on producers and consumers.
 

Joachim von Braun
 
Eileen Kennedy
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1. INTRODUCTION
 

THE RATIONALE FOR DAIRY DEVELOPMENT
 

Dairy development is a major component of strategies to expand

agricultural output in many developing countries. 
 In regions that are
 
hilly or semiarid, a concentration on pastoralism may be in keeping

with the ecological resource base. In other, often more favored,

regions the proximity of urban markets provides a demand for dairy

products and hence may encourage investment in dairying. Cattle
 
raising is also a component of many farming systems that are not mainly

livestock-oriented, since cattle utilize crop by-products and provide
 
a store of capital and a source of draft power. The tending of cattle
 
is labor-intensive and may be well suited to small 
farms with otherwise
 
surplus labor, especially female and child labor. Hence, programs for
 
dairy development are often presented as mechanisms for improving the
 
welfare of poor regions, poor people, or both.1 Crotty provides 
an
 
overview of the role of cattle in the Indian agricultural sector, while
 
John extensively reviews the dairy subsector.2
 

An important role for dairy development is suggested by the rela
tively high income elasticities of demand commonly observed for dairy

products. Such high elasticities suggest a ready market, provided it
 
can be reached economically, and opportunities 
to exploit linkages to
 
other sectors of the economy. In the absence of increases in domestic
 
dai-'y production, developing countries face increased imports or
 
rapidly escalating prices as the demand for milk and milk products
 
grows as fast as, or faster than, incomes. Moreover, price elastici
ties of demand are generally higher for dairy products than for food
grains and are often greater than unity.3 Therefore, total expenditure
 
on milk will increase if price falls. Declining prices may result from
 
economies of scale, technological innovation in milk production, or a
 
reduction in the costs of marketing and processing.
 

Nutritional considerations may also stimulate dairy development.

lhe nutritional value of milk is high and of particular value when 
it
 
is included in the diets of young children. Dairy development justi
fied on these grounds sometimes overestimates the physiological impor
tance of milk and underestimates the economic costs of supply. It is,
 
however, an argument that often finds favor among both planners and
 
politicians.
 

Most forms of dairy development promote milk as if it were a cash
 
crop. This entails special problems of marketing because milk is much
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more perishable than most crops. The difficulties of linking numerous

dispersed small milk producers to major centers of consumption is a
 
severe logistical challenge. 
 Like many field crops, milk production is

seasonal, but unlike grains, for example, cannot be stored in its 
raw
 
form. Hence product transformation is necessary in order to utilize
 
flush season production effectively. The ease with which milk can be
 
adulterated ma!kes quality control necessary at both the producer and
 
retail levels.
 

In some respects, dairying resembles tree crops more than subsis
tence field crops, since there are several years between the birth of a
 
cow and its first lactation. The periods between successive lactations
 
are also times of considerable cash outlay that provide no immediate
 
payoff. Furthermore, cows--the major asset--are mortal. 
 These produc
tion risks are somewhat different from those characterizing most other
 
forms of capital formation. Therefore, dairy development may benefit
 
from institutional arrangements and policies that reduce these risks.
 

INSTITUTIONAL STRATEGIES TO PROMOTE DAIRY DEVELOPMENT
 

In response to the marketioig problems already mentioned, dairying

is frequently promoted through collective 
marketing arrangements in

both developed and developing countries. One of the best-known
 
arrangements of this kind in a developing country is the Anand Milk

Producers Union Ltd. (AMUL) in Gujarat, India. The success of this

cooperative, which was established by private initiatives 
in preinde
pendence India, has encouraged the Indian government to attempt wide
spread replication of the pattern in three ambitious programs:

Operation Flood I (1970-81, target of one million producers), Operation

Flood II (1979-85, target of 10 million producers), and Operation Flood
 
III, scheduled to be completed in 1990. Operation Flood aims to
 
improve milk production and supply on a national scale through the
 
creation of thousands of village milk prcducers' cooperatives known as

dairy cooperative societies. These cooperatives are grouped into
 
unions and the unions into State Dairy Federations. The unions build,
 
own, and operate milk-processing plants and collection and distribution
 
networks. At the national level, 
the National Dairy Development Board
 
(NDDB) provides technical assistance to state operations and the Indian
 
Dairy Corporation (IDC) provides finance. 
 This organized dairy sector,

in contrast with the informal and traditional market structure, is
 
intended to capture a dominant 
share of the Indian metropolitan milk

market. The evolution of this strategy is described 
in detJl below.
 
The interest in this approach to dairy development goes beyond under
standing a major Indian government undertaking, since it may yield

lessons for dairy development strategies in other Asian and Latin
 
American countries and has been considered as a model for Africa.4
 



3
 

CURRENT DEBATE AND STATE OF KNOWLEDGE
 

Operation Flood has 
a prominent place in India's development stra
tegy and its role and strategy are widely debated. The program has,

however, been favorably evaluated by the World Food Programme of the

United Nations. the World Bank, and the Government of India evaluation
 
committee chaired by L. K. Jha 
(the report f this committee is here
after referred to in The Jha Report).3
text as These reports have been
 
widely criticized, most recently by George, for excessive praise, muted

criticism, poor 
data, weak analysis, and contradictory conclusions.v
 
Additionally, the and IDC in India have Operation
NDDB the claimed
Flood to be successful, but these organizations have been criticized 
for denying scholars access to complete records and other data.' Other
scholars, however, have acclaimed the openness of these institutions.9 
Operation Flood has also been criticized by those who observe social
 
ills and inappropriate priorities jn the program, while others have

praised 
its egalitarian objectives. The scarcity of accessible and

objective data and independent studies, a point frequently noted in the

Jha Report, has produced a largely rhetorical and sometimes heated
 
debate 
that is based mainly on anecdote, cas l empiricism, and the 
constant citing and reciting of the same works. u 

Oiie school of thought concedes that the original Anand scheme was

successful but claims that it is not replicable. They argue that the
 
special conditions present in the Kaira district of Gujarat in 1946 are

riot to be found elsewhere and cannot be imposed or created. 
 Others say

that Operation Flood's planners fell 
victim to the fallacy of imitation
 
and neglefted issues that arise when the 
scale of activity -isgreatly

expanded. I Similarly, they argue that resources such as capital and

cattle feed necessary to achieve initial success 
in Gujarat were partly

obtained from other regions of India. Therefore, some critics maintain
 
that if the national program reaches the intensity of dairying in
 
Anand, it will overstrain India's feed and grazing capacity. 12
 

Other writers argue that the widespread increases jn production in

the 1970s attributed Operation are a myth. Some
to Flood suggest

that the supply response induced by Operation Flood has been small--too
 
small 
to allow the economic operation of the extensive milk-processing

facilities that have been created. This 
is attributed to consumer

prices king kept artificially low and, by implication, to low producer

prices. In this context, scale is important. Although the supply

response to any given project under Operation Flood may be positive,

the aggregate effects must be viewed in perspective. The Government of
 
India has estimated that total milk production in India was about 21

million tons in 1970 and about 38 million tons in 1984, of which about
 
2 million tons were marketed through Operatjgn Flood projects (all tons
 
referred to in this paper are metric tons).
 

Another group of critics claims that the Anand pattern and Opera
tion Flood have concentrated more on marketing than production. These
 
critics acknowledge that milk production has increased slightly in
 

http:capacity.12
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recent years, but note that it is increasing at a lesser rate than the
 
impressive growth of grain production, and that the growth has come 
mainly from increases in the buffalo herd rather than from breeding
improvements and a reduction in animal numbers. Given the almost stag
nant production of green fodder, the lack of good grazing land, and the
 
expense of animal feeds, the critics claim that such expansion, at the 
extensive margin, is not sustainable. 16
 

Moreover, it is argued, programs that fail to expand production
merely shift consumption, through the marketing chain, from rural to 
urban ccnsumers to the detriment of the former. In its most naive 
version, this argument overlooks the fact that such sales are voluntary
and provide income that can be used for other household purchases,
including other foods that may be cheaper sources of nutrients. More 
realistic versions of this argument point to the increase in the price
of buttermilk and fluid milk that could follow from improved marketing
and to the harmful effects tphat such price rises might have on rural 
consumers of dairy products. 

Ironically, although such arguments imply that the cooperatives
lead to higher rural prices, at least for some products, some critics 
contend that the approach is oriented toward reducing marketing margins

without passing the savings on to the rural producer. These savings,

it is alleged, are divided betweer urban consumers and the increased 
capitalization of the cooperative. 18
 

These concerns lead to further criticisms. Some commentators
 
contend that whatever gains are achieved under Operation Flood, few
 
will accrue to the poor. George, citing evidence in Patel and Pandey,

emphasizes that harijans are sometimes discouraged for reasons of caste
 
from joining or even selling milk to the dairy cooperatives. 19  By
enhancing returns to the relatively rich, Operation Flood will increase 
their share of the investment in cattle. Therefore, because the rich 
can better bear risk and tolerate poorly developed markets for feeds, 
milk production opportunities for the poor will eventually be greatly 
reduced.20
 

Some critics are concerned not only with the price of milk but
 
with the effects of dairy development on the prices of foodgrains. such
 
as sorghum and millet. Demand for these grains to be used as animal 
feeds will, they argue, bid LIp prices and thus lead to a decline in the
 
real incomes of the poor. Some suggest that even if the poor do not 
lose absolutely because of Operation Flood, there may be a relative 
los as the distribution of income becomes more skewed. 21  This, how
ever, is as much a question of political philosophy as it is an empiri
cal issue. Nevertheless, the Indian dairy cooperative movement, which 
was conceived as a mechanism for improving marketing efficiency and 
increasing production, has come to accept among its objectivessthe

improvement of the welfare of the poor and other egalitarian goals. 
If only for this reason, the distribution question is now a central 
issue in the evaluation of Operation Flood. 23
 

http:Flood.23
http:skewed.21
http:reduced.20
http:cooperative.18
http:sustainable.16
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In sharp contrast to the critics, one of the mejor views held by
proponents of the dairy cooperative movement is thit increased 
milk

production has resulted in increased 
incomes for the poor.24 This,
they suggest, has resulted increase
from an in the demand for labor,

which has given employment 
to previously unemployed or underemployed

members of rural households; for example, women and children. This,
they claim, is of greater relative importance for lanldless households
 
than for landed families.
 

Advocates of Operation Flood contend that the 
increased milk production under the proram has 
a significant positive impact rural
on

consumption patterns.H income from
The generated dairying, they
claim, can be used to 
buy cheaper commodities with nutritional 
value
the same as or higher than milk, which is a relatively costly commodity. These writers argue that higher productivity and incomes in
cooperative villages allow producers to purchase greater quantities of
food and they seek to dispel the notion that cooperatives adversely

affect rural nutrition by draining milk away from rural 
 to urban
 areas. 26 Others also cl inm that living standards have risen as a
 
result of Operation Flood.2
 

Supporters 
argue that by making milk available cheaply to urban
 consumers, Operation Flood has made milk consumption feasible for those
who do not belong to the highest-income groups. They contend that the
cooperative sector's substantial 
share of urban milk markets has stabi
lized the price of milk compared with the prices of other food items.
Some also claim that the price of milk has fallen relative to the price

of most food items, 
 so milk is more accessible to lower-income
 
groups.28
 

This argument is related to the issue 
of milk availability in
rural areas. According to proponents of Operation Flood, milk production has increased significantly since the inception 
of the program.

They claim that with the resulting increase in milk availability, the
 average quantity of 2ilk consumed per household, especially among the
 
poor, has increased.
 

According to supporters, the participation of lower castes in the
dairy cooperative movement is also 
an important achievement. By allow
ing both high and low castes eoual 
access to the village dairy cooperative s8iety, Operation Flood has promoted social equality in the 
vil
lages. Supporters claim that Operation Flood 
has resulted in
increased incomes for lower caste households, which are among the poor
est in India.
 

Each of these views and the myriad subdivisions within them offer
 
many hypotheses; few, however, have been tested. 
 Thus there is less
data than logic in many of the arguments both for and against Operation

Flood. Supporters and critics both base their arguments 
on hypothesized benefits or negative effects are
and unable to confirm or deny

whether these changes have been realized.
 

http:groups.28
http:areas.26
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In the following chapters, after a brief review of the history and
 
structure of the Indian dairy cooperative movement, these views and the
 
evidence used to support them are discussed in more detail. By way of
 
background information, studies and evidence intended to identify the
 
constraints to dairy development at the national level are examined.
 
Research and investigations aimed at measuring the farm-level impact on
 
production of Operation Flood are then reviewed, and welfare, income
 
distribution, and nutritional matters are discussed. Finally, some
 
general conclusions and microeconomic research priorities are
 
presented.
 

It should be noted that the authors concentrate on Operation Flood
 
because it is tie largest and most controversial dairy development
 
program in India. It is not, however, the only program. Total milk
 
production in India increased at a rate of 5.5 percent a year between
 
1970 and i985, yet only 6.0 percent of total milk production was
 
handled through cooperatives at the end of this period. Thus it is
 
clear that progress must be occurring throughout the sector. Since the
 
strategy followed by Operation Flood is considered a model, the authors
 
concentrate on its evaluation. The reader, however, should also con
sider the debate in terms of dairy development as a whole.
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2. THE HISTORY OF AMUL, THE DAIRY COOPERATIVE MOVEMENT,
 
AND OPERATION FLOOD
 

The present Indian dairy cooperative system has its origin in
 
events that took place in Kaira districc in preindependence India.
 
Before the establishment of a dairy cooperative in Kaira district (part

if present-day Gujarat), the rural milk economy operated as a subsystem

within the total agricultural economy, and in most villages of th
 
district it constituted an auxiliary source of income for the farmer.?
 
Dairying was constrained by inadequate marketing channels and by the
 
absence of modern inputs such as balanced cattle feed, artificial
 
insemination, and scientific animal husbandry practices. A lia"ge pro
portion of the dairy animals in the area consisted of buffalo because
 
buffalo milk brought a better price than cow milk. This is explained

by the practice of determioiing the price of milk on the basis of fat
 
content--buffalo milk is high in fat. The rural milk economy was also
 
constrained by an inability to exploit the seasonal peaks in the pro
duction of milk. The flush season for milk is the winter months, but 
inadequate facilities for conversion to milk powder or other products
prevented the conservation of surplus milk. Farmers were compelled to
 
consume surplus milk or convert it into ghee (a form of butter), the
 
sale of which brought a lower return.
 

S.ngh and Kelley contend that before 1976 the dairy industry in
 
Kaira was an exploitive market in vhich traders were able to influence
 
the price to their own advantage. They further state that manufac
turers 
of dairy products also took advantage of the weak bargaining

position of producers by fixing a low purchase price for milk. Similar
 
assertions are made by Baviskar.3 However, no evidence to prove these
 
allegations is cited by these authors.
 

In 1946, the Bombay Milk Scheme, a government agency, awarded 
Polson, a private manufacturer in Anand, the monopoly right to collect 
milk from 14 villages in Kaira district. Polson al io received the 
right to process the milk and dispatch it to Bombay. The scheme's 
decision met with protests from other private manufacturers, small milk 
merchants, and rural producers. Resistance to the government's resolu
tion emerged. Led by T. K. Patel. a local social worker, the farmers
 
decided to organize a producers' cooperative and to establish indepen
dent access to the urban market in Bombay. The Kaira District Coopera
tive Milk Producers' Union, Ltd. (KDCMPU) was registered on December 4,
 
1946.
 

Following the establishment of KDCMPU, the Government of Bombay

agreed to purchase a part of its milk from the union. Substantial
 
financial assistance and the provision of equipment by the Government
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of Bombay and the Bombay Milk Scheme allowed KDCMPU to increase fluid

milk sales in Bombay. From 1946 to 1951, however, the policies of
KDCMPU were directed toward obtaining monopoly rights over the sale of
milk to the Bombay Milk Scheme. As a result of effective politicaj

lobbying by the union leadership, these rights were obtained in 1952.
Subsequently, state and national political leaders, like Morarji 
Desai
and Dinker Rao Desai, supported the activities of KDCMPU and were helpful in soliciting further support from the Government of India. 
 KDCMPU
 was also patronized by Sardar 
Patel, the deputy prime minister of
 
India.
 

Despite the political influence commanded by KDCMPU, it was 
unable
 
to prevent 
the Bombay Milk Scheme from establishing the Aarey Milk
Colony for the city's privately owned buffalo, a d thus for
securing
itself a captive slipply of locally produced milk. The union was thus
confronted with seasonal surpluses. To absorb the growing surplus of

milk, KDCMPU was forced to diversify its products.
 

The manufacturing arm 
of the dairy industry in the mid-1950s was
oligopolistic, with 
a few firms controlling a major share of the market. Most were subsidiaries of, or operated in collaboration with,
foreign firms and imported their products from countries with a comparative cost advantage in the manufacture'of dairy products. 7 Prices

of these products were low and KDCMPU could not easily break into the
market. Effective political lobbying by leaders
KDCMPU resulted in
import quotas for dairy products. The resulting fall in supply, accompanied by a rising demand due to population growth, rising incomes, and
changing tastes, led to 
an 
increase in the prices of manufactured dairy

products.
 

In the next few years, it became more profitable for KDCMPU to
manufacLure dairy products. Moreover, 1950s
in the KDCMPU began to
obtain milk powder provided 
as food aid. This was inexpensive and
became a regular input into its production process. The union conti
nued to expand its plant capacity with financial aid from the Bombay
Milk Scheme and the Government of Bombay. International agencies such
 as the Oxford Committee for Famine Relief (OXFAM), the United Nations

Children's Fund (UNICEF), 
and the World Food Programme (WFP) also
provided aid to KDCMPU to expand its machinery and to establish feed
mix plants, artificial insemination, and veterinary services.
 

The division of the State of Bombay in 1960 into the states ofMaharashtra (including Bombay) 
and GujaraL (including Anand) severed

the political link between KDCMPU 
and the Bombay Milk Scheme. The
latter ceased to be a major source of external capital for the union.

It was replaced by the Government of India, which hoped that an 
expansion of the dairy product industry would help to promote economic

growth and domestic ownership of resources8and perceived KDCMPU to

the only major Indian firm in the industry. 

be
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The Government of India created the National Dairy Development
 
Board (NDDB) in 1964 to guide and coordinate the development of the
 
dairy industry. Its official aim was to replicate KDCMPU's pattern of
 
cooperative dairying throughout India under a comprehensive program of
 
dairy development known as Operation Flood. To build up its own capa
bilities, the NDDB borrowed personnel from KDCMPU; for example, Dr. V.
 
Kurien, who was its general manager, was appointed chairman of the
 
NDDB. The Indian Dairy Corporation (IDC) was set up in 1970 to comple
ment the activities of the NDDB. The IDC, also headed by Kurien, was
 
to control the receipt and sales of donated dairy commodities.
 
Together, the IDC and NDDB were given, and still have, the responsibi
lity for overall coordination and implementation of Operation Flood.
 

Operation Flood was designed by national planners to create a
 
"flood" of milk by helping rural producers to organize village dairy
cooperatives on the pattern of Anand, 9 thereby gaining access to and 
control over a network of milk-processing facilities, and finally the
 
urban market.1 0 Large-scale food aid (mainly skim-milk powder) from
 
the European Economic Community (EEC) and loans from the World Bank's
 
International Development Association (IDA) have made the two phases of
 
Operation Flood the largest dairy development scheme in the world. It
 
is also the largest single recipient of EEC aid to developing coun
tries. The magnitude of this operation and its implications for future
 
rural development strategy in India have prompted widespread question
ing of the organizational framework and th'e institutions comprising the
 
dairy cooperative movement. 

Operation Flood I was launched in 1970 and financed by donations 
of surplus dairy commodities from the EEC channeled through the World 
Food Programme. By the end of the first phase in 1981, the EEC had 
provided aid to the value of U.S. $150 million. The main objective of
 
Operation Flood I was to fleet most of the demand for fluid milk in the
 
four metropolitan cities of Bombay, Calcutta, Madras, and New Delhi by

supplying milk from 18 rural milksheds--comprising 12,000 village

cooperatives organized into 27 district unions--in 10 states. The
 
target was to form village cooperatives representing one million milk
producing households owning over 1.9 million milk animals.
 

In 1979, before the completion of phase I, Operation Flood II was 
launched. Based, as before, on EEC-donated dairy surplus commodities 
and an IDA loan, Operation Flood II is a similarly ambitious program 
involving a total investment of Rs 4.9 billion. The objective is to 
extend the dairy cooperative structure to serve approximately J0 mil
lion rural milk-producing households by organizing 40,000 village 
cooperatives and 155 district unions in 18 states and union territo
ries. In the event, there were many delays and some increases in the 
planned coverage, with some of the goals of Operation Flood Ii incorpo
rated into phase ili, which is being planned. 

The present policy of Operation Flood is based on the replication 
of the "Anand Pattern" of cooperative dairying. 11 The pattern is a
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representative model of the institutional 
framework of the Anand Milk
Producers Union, Ltd. (AMUL). 
 This dairy cooperative in Anand consists
 
of three tiers. The first 
is the Village Milk Producer's Cooperatives,

each oF which is a member of one of the Cooperative Milk Producers'
Unions, which form the secord tier. The third tier, added in the 
second phase of Operatiur, Flood, is a State Cooperative Milk Marketing

Federa on through which the unions can undertake joint marketing 
 ro
grams. This too was based on the earlier experience of GLIjarat. ro 

Under the maintained hypothesis that AMUL has been locally

successful, the policy of replicating AMUL raises at least three
questions regarding the structure and organization of the dairy coope
rative movement. First, given 
 the unique political, social, and 
geographical conditions that surrounded AMUL's origins eventual
and 

success, can the Anand Pattern 
be replicated in areas where those con
ditions are largely absent or noticeably less favorable? Second, does
 
Operation Flood faithfully replicate the original model 
of cooperative

dairying in Anand? At tke heart this question isof the extent to
which the original cooperative concept is preserved and developed by
the present organizational Third,
structure. is Anand necessarily the
ideal model for fostering the expansion of dairy development in India? 
The essence of this question is the search (or lack of one) for alter.
natives to the cooperative structure. 

CAN THE ANAND PATTERN BE REPLICATED? 

Given the unusually favorable circumstances responsible for the
 
success of the AMLIL dairy cooperative, several critics point out the
 
limits to the replication of this pattern in areas 
where successful
 
dairying is contingent upon 
, similar set nf fActors. George explains
that the question of replication would be simple if AMUL had been the

result of official planning based on the provision of standard repeat
able inputs. Instead, the AMUL cooperative emerged spontaneously as 
a movement of dairy farmers who 
organized themselves in an effort to
 
protect and improve their market position. Thus, George maintains,
KDCMPU was the result rather than the cause of successful dairying,
since the latter existed before the formation of KDCMPU. 

Patel and George also state that the Kaira district has the advan
tage o15geographical proximity to the huge urban milk market in 
Bombay.'5 Effective links to this market for milk were originally
developed in the nineteenth century as a result of the expansion of the
 
railway. Subsequently the district became a major center for the manu
facture of dairy products, especially during World War II. According

to George, similar market linkages often are not found in other areas 
of the country, and therefore the replication of Anand's marketing net
work cannot be expected to be so successful in areas without developed
links to an 
urban market. George, however, may underestimate the gain

to be realized by establishing both local ad long-distance market 
links where previously there were f.,w 
or none.
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Several studies have established that AMUL developed in a politi
cal climate conducive to its interests. According to Singh and Kelley,

George, Patel and Pandey, and Somjee and Somjee, the local leadershin
 
of Kaira district was instrumental in mobilizing milk producers 1n th,
 
villages to form and operate a network of cooperative societies.1 The
 
formation of AMUL in 1946 and its subsequent expansion can be attrib
uted to the efforts of local leaders, most of whoml belonged to the
 
dominant Patel caste. After its inception, many local leaders rose to
 
become leaders of the union. Thus the management of the union consis
ted, and still does consist, primarily of Patels. They have been able
 
to obtain assistance for the union from members of their community who
 
occupy leadership positions at the local, state, and national levels. 
Singh and Kelley describe their successful iobbying, which resulted in 
the union's monopoly of milk collection in Anand and finarcial assis
tance from the government. Patel and George argue that the absence of 
a similar political history will detract from the success of other 
dairy cooperative societies. George is explicit, stating that the 
average dairy cooperative society cannot hope to achieve AMUL's success
 
without the political protection that was enjoyed by the latter.
 

George contends that the initial production environment must be 
favorable for the successful replication of the Anand Pattern. Anand 
is located in one of the most fertile areas of Gujarat. A majority of 
the bovine population consists of buffalo. Therefore, George argues,
the same success cannot be obtained in areas where local cows are the 
common dairy animal or where fodder supplies and grazing are inade
quate. 

The effective organization of demand is also a prerequisite for
 
the replication of the Anand model. George supports this assertion by

referring to the market link between the Bombay Milk Scheme and the
 
union. She suggests that it is unlikely that the union would have
 
performed as well in an unregulated market where it would have had to
 
compete with private industry. By providing the union with a quota,

the Bombay Milk Scheme protected the union from competition. Similar
 
protective measures have rot been implemented in other areas. Nyholm
 
et al. observed that dairy cooperative societies in the Bangalore milk
shed area did not achieve higher levels of production, despite substan
tial demand. They attributed this, in part, to the absence of
 
organized markets. The dairy cooperative societies had to compete with
 
the private trade in meeting the demand for milk in Bangalore. Often
 
the two market systems were integrated, thus negating the cooperative

movements' objective of prviding an alternative to the traditional
 
system of milk marketing.
 

Attwood and Baviskar support the view that Operation Flood may not
 
be able to successfully replicate the Anand Pattern of dairying because
 
the program is cwstrained by the absence of inputs that contributed to
 
Anand's success. They contend, however, that the absence of these
 
factors can be ameliorated by administrative support from the govern
ment and the presence of a successful model ready to be copied. Others
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attribute to Operation 
Flood a desire to break the traditional dairy
trade and claim that 
this may be harmful to the poor.1 9 Some of these
points are 
echoed in the Jha Report, which also emphasizes the diversity of state government commitment 
and performance in implementing
Operation Flood. The 
same report also speaks of unrealistic expecta
tions:
 

To hope, that in districts whose milk supply potential had not been
fully developed, where the cooperative movement unknown
was
where marketing through middlemen and private trade 
and
 

was well entrenched, another Anand 
c uld be created in less than a decade was
 
to expect the impossible.
 

IS THE ORIGINAL ANAND MODEL BEING REPLICATED?
 

The AMUL dairy in Anand was organized as a cooperative to ensure
the participation of all rural producers in the process of dairy development. Small farmers, landless 
laborers, women, 
and the lower castes
were to be the major beneficiaries within a cooperative scheme of
dairying. 
 With this in mind, India's dairy planners sought to replicate the original Anand model 
under Operation Flood. Several 
studies
have questioned the extent to which the ideals of the original cooperative concept have been preserved and developed by the present organizational structure of Operation Flood. Most 
such arguments appear,
however, to overlook the fact that Operation Flood was and is primarily

a milk production and marketing strategy.
 

Somjee 
and Somjee applaud the dairy cooperatives for cutting
across caste barriers and giving the low 
 castes a chance to participate in the dairy cooperative movement. According to their study,
the lower castes have 
been the greatest beneficiaries of cooperative
dairying. Once allowed equal access to the 
market through the dairy
cooperatives, these underprivileged groups became substan ial 
producers
of mil!. Similar views are expressed by Apte and Patel.4 
 The Indian
Dairy Corporation reports that over 70 percent of the membersDf cooperative societies 
are from the economi'ally backward classes.-J 
 George
has attacked the belief that AMUL is 
a noncasteist institution and says
that the dominance of the Patel community in the mragement of the
cooperative negates 
the very spirit of cooperation. She accuses
AMUL of retaining caste affiliations with the Patel 
community and discouraging lower castes from enrolling in the membership of the cooperatives. George 
 pports these statements by referencing two studies by
Bhat and Dogra, but there are no data cited 
in these references to
provide firm evidence. Joshi implicitly supports George b 
claiming
that different castes will 
not cooperate on an equal 
basis . 6Assertions, 
without evidence, concerning the failure 
of dairy cooperatives
to reduce inepality of either caste or class 
are also made by Baviskar
and Attwood. Jodha recognizes that this may be the result of traditional, inegalitarian village 
social structures. 28 
 Dorsten suggests
that the inability of the dairy cooperatives to advance credit to mem

http:structures.28
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bers makes it difficult for them 2 o function as poor men's organiza
tions, a point repeated by George.
 

Jul basically accepts these arguments and agrees that thq ideal
 
model advocated by Operation Flood has not been replicated.A0 He
 
points out that the society secretary and milk tester are sometimes
 
elected through the caste system and that nepotism and other abuses
 
often intrude, but that it would be unrealistic to expect Operation
Flood to achieve changes in rural cultural patterns in such a short 
period.
 

These arguments point to a major difficulty in evaluating the 
social consequences of the cooperative movement. If the objective is 
to establish autonomous farmers' organizations, those organizations are 
likely to reflect the economic, caste, and sex biases of the community.
Where the poor are not organized in this "normal" situation, it is 
unrealistic to expect that the formation of a new village committee 
will change the situation. If,on the other hand, the cooperatives are 
to act as agents of change, providing resources to the poor and new 
opportunities for power sharing, it is unlikely that they will be auto
nomous sClf-sustaining village organizations, because this would con
flict with the normal situation. So, if the cooperatives are expected
to be reformist, greater support from, and hence control by, government
is implied. 

The same issue can be seen in the arguments about the role of 
women. Supporters' claims perhaps lead to unrealistic and inappro
priate goals for a producers' cooperative movement. According to 
Somjee an Somjee, the dairy cooperatives have increased participation 
by women. Their study indicates that the social change effected by
cooperative dairying has influenced the community by allowing women to 
assume leadership positions in dairy cooperative societies. The insti
tutional recognition awarded to women, they claim, is unusual but 
reflects the growing trend of social equality fostered by cooperatives.
The contrary, however, is claimed by Singh, Jain, and Chand, who 
assert, on the basis of a survey in Kaira district' Gujarat, that womenare marginal participants in dairy cooperatives. 34 Apte claims that 
the low numbers of women on dairy cooperative society membership rolls 
reflects an inequity in the distribution of the benefits of cooperative 
dairying. He attribute, the lower participation of women in dairy 
cooperative societies tu a regulation that restricts membership to one 
person per family. The (apparen~ contribution of females to dairying 
is restricted by this practice. A 1983 study by Mitra also notes 
that it is usually tile men who are regisLered as members of 1he cooper
ative and that this impedes women's access to dairy income. Speaking 
more generally, one commentator st es that women are not a significant
 
part of the cooperative structure.- She also notes, however, that the
 
NDDB is favorably disposed toward increasing the participation of women
 
and that there are some cooperatives where women play an important role
 
both as members and managers.
 

http:replicated.A0
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Cooperatives require 
their members to exercise control over the
working of the society. According to Attwood and Baviskar, part of
AMUL's success results from joint and cooperative decisionmaking by the
members, thus retaining the original organizationdl structure of a
cooperative. 
 But a similar trend has not been observed for other dairy
cooperative societies modeled 
 on the AMUL pattern. Attwood and
Baviskar claim that the NDDB and the 
IDC, created by the Indian government to 
"guide and coordinate the accelerated development of the dairy
industry," have stifled local initiative by implementing new dairy
schemes through a process of centralized planning, and that a highly
bureaucratized structure has evolved with 
the decisionmaking process
controlled by 
the NDDB.36  Others see this being perpetuated indefinitely because of the control that the NDDB and IDC have over capitaland aid allocations. 37 
 These critics, however, probably underestimate

the role of state governments, which, 
under the Indian constitution,
 
are autonomous agents in agricul tural 
and dairy pol Icy.
 

Baviskar, in a later paper. comments 
that with expansion under
Operat r Flood, the cooperative principles of AMUL have been compromised. He claims that AMUL's cooperative structure has not beenpreserved. Instead of directly influencing policymaking, members nowplay a subsidiary role to managers arid technocrats who have assumedcontrol over the working of the cooperatives. According to 5aviskar,the present organizational structure increases the power of the lower 
levels of the bureaucracy. 

The boards of directors of the unions are the major policymaking
bodies. 
 Unlike the sugar cooperatives in Maharashtra, these directors
 are indirectly elected by a nominated representative of each dairycooperative society. 
 Thus the directors are only indirectly elected by
the membership of the village cooperative societies. Baviskar claimsthat this prevents members from directly influencing policymaking. Thelack of contact between directors and producers prevents the directors
from understanding the intricacies of the union' operation and increases their reliance on managers and technocrats. 

M.st critics, fail mention
however, to 
 other important factors
that have influenced replication. These factors are well 
summarized in
 
the Jha Report, which states
 

...in 
some States it became necessary to set up a federation in the
first instance in order to take up the responsibility of forming

cooperatives and unions for implementing the project. 
 This attempt
to build up the Cooperative structure from the top rather than thebottom was fraught with difficulties, particularly in States wherethere was no 
tradition of a healthy cooperative movement .... Conpetiion from the private sector was also often 
intense and there
 were disagreements 
 between IDC and the State Governments on how
 
to proceed. Moreover, . . .in some instances (States).. .Lhe Anand
pattern was accepted, without any genuine commiLment to it....40
 

http:allocations.37
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IS ANAND THE IDEAL MODEL FOR DAIRY DEVELOPMENT?
 

The issues regarding the cooperative nature of the present organi
zational structure based on the AMUL pattern are commonly followed by
 
questions about the validity of AMUL as the ideal model for dairy 
development. 

George criticizes AMUL for operating as a joint stock company 
rather than a cooperative society and claims this criticism to be jus
tified by observing the low price paid to the producer. She claims
 
that AMUL allocates only a small share of its profits to producers in
 
the form of dividends and a bonus, retaining a majority of the earnings
 
to build up capital reserves for future investment. Singh and Kelly
 
offer support for George's statements by maintaining that retained
 
earnings could hdve been used by the dairy cooperative societies to pay
 
a higher price for milk. The price received by producers, George
 
claims, is insufficient to cover the costs of production. But George's
 
argument is unconvincing, since produ Prs would be unlikely to continue
 
to sell milk to AMUL if this were so.4 I
 

Others question whether the poperatives modeled on Anand are
 
competitive with the private trade. I However, Lele suggests that the
 
Anand cooperative established its superiority over the private trade by
 
offering better services co milk producers.43  However, the Institute
 
of Rural Management, Anand (IRMA) observes that private milk traders
 
continue to operate successfully in competition with dairy 4joperative
 
societies, particularly in areas that are close to a market. Private
 
traders also compete among themselves. This competition creates upward
 
pressure on producer prices and narrows the margin of profit for the
 
trader. To increa,e their purchases, private traders often offer cre
dit to producers. 4 These loans re repaid by producers accepting
 
lower milk prices from the traders. 46  Such competition in the credit
 
market should, however, he seen as a component of price competition.
 
But under the Anand pattern, dairy cooperative societies are prohibited
 
from advancing credit on their own account.4 1 In Karnataka, however,
 
it seems that unofficial credit is provided by the leaders of the
 
societies, who thus capture some of the supply for the societies and
 
make a personal profit. 48 Since the income of a dairy cooperative
 
society depends on the amount of milk delivered, such unofficial loans,

the same writers argue, tend to be granted selectively to members who 
regularly deliver milk to a society and form an important part of the 
competition with private buyers.
 

The Jha Report, although recognizing that the formation of dairy
 
cooperative societies is highly desirable, recognizes that it may not
 
be the best strategy, at least initially, in areas where milk produc
tion is relatively underdeveloped. 49  Instead, the report argues that
 
much prior development work is necessary to create the marketable sur
pluses that will make a cooperative structure profitable.
 

http:profit.48
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Some commentators argue that Operation Flood has failed to consider seriously the possibility of upgrading household technologies for
making traditional milk products and hence the development of technologies to make small-scale factory processing feasible. 
 They see such
approaches as 
an 
antidote to the capital intensity of Operation Flood.
Data indicating 
the optimal economic 
scale of such enterprises
almost nonexistent. are
Often, due to ideology and 
the legacy of Mahatma
Gandhi, cottage industries are maintained with government subsidies.
 
The studies reviewed above 
purport
raised earlier about 

to answer the three questions
the organizational

movement. structure of the cooperative
Although these studies claim to be empirical,
convincing the absence of
data to justify their arguments 
is a major constraint.
These questions thus remain open to 
further analysis.
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3. SOME 	AGGREGATE CONSTRAINTS TO DAIRY EXPANSION
 

During the preparation of Operation Flood I1, the strategies
 
underlying the whole of Operation Flood were reviewed. It seems that
 
three production strategies were given particular consideration
 
(Table 1).
 

Table 1--Alternative strategies for increasing annual milk production
 
to 38 million metric tons
 

Feedstuffs Required Annually,
 
"As Fed" Wet Weight
 

Dry Green Fodder/ Concen-

Strategy Fodder Natural Herbage trates
 

(millions of metric tons)
 

Keeping size of national herd 
constant and increasing feed 
inputs per milk animal 147.2 209.6 23.6 

Increasing size of national 
herd and keeping feed inputs 
per milk animal constant 179.6 388.2 20.2 

Keeping size of national herd
 
constant, replacing 10.2 mil
lion locdl milk animals by the
 
same number of genetically
 
improved animals, and feeding
 
each group at economic rates 130.1 309.2 19.2
 

Source: 	 National Dairy Development Board, Breeding and Feeding for
 
Milk Production in Operation Flood II (Anand, India: NDDB,
 
September 1980).
 

The first strategy in Table I was rejected because it required 
farmers to feed animals above the economically optimal point, thereby 
reducing 	farm-level profits. The second was rejected because it would
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have required a greater quantity, compared to the third, of all types
of feed inputs. 

The thi:,, strategy was accepted and relies mainly on increasing
the pace of :echnological change. It is analogous to industrial retooling in which outdated capital is replaced by newer, more prodlic
tive assets. This strategy represents a departure From traditional
practices. 
 The speed with which crossbred technology is being adopted

should not be exaggerated. 
Achaya and Huria, citing NDDB figures, show
that in 1984, 6.4 percent of a total population of 9 million milk
animals in Operation Flood milksheds were crossbreds. Moreover, Operation Flood milksheds covered no than percent of themore 12 total
national milk animal population.2 Echoing these claims, the Jha
Report states that progress with the artificial insemination program

has be inadequate, wi'. low conception rates 
and low numbers of live
births.
 

In general, farmers in India cows
keep in order to produce bullocks f r draft power, with milk being produced only as a by
product. John emp asizes the low 
standards of traditional cattle
management in India. Traditionally, cows are not selected for their,
milk yield. Buffalo, on the other hand, are seldom kept for draft
 
power, providing instead most of the 
milk consumed by people.6 This
chapter discusses the more important constraints to the chosen strategy

when viewed nationally.
 

CONSTRAINTS ON FEED SUPPLY
 

A number of studies have pointed out present and forseeable short
ages of feed and fodder in India and the implications for dairy devel
opment.7 
 They claim that the feed shortage results from limited

supplies of crop residues 
and a fodder shortage and is also closelyrelated to overall land availability. These claims partiallyare 
endorsed in the Jha Report, which states 
that an energetic program of
 
fodder production is necessary.
 

According to Shah, Tripathi, and Desai, the country's available

feed resources are 
not sufficient to meet the scientifically estimated

feed requirements of the existing herd.9 
 They argue that even if

sufficient feed resources were available, farmers would be unlikely to
feed their milk animals at scientifically determined (biologically

optimal) feeding rates. It is more reasonable, they claim, to expect
farmers to feed their animals at "economic feeding rates," which may

not enable animals produce levels match
the milk to at that their

genetic potential but will maximize financial 
returns t: milk produc
tion. Using the present composition of the national herd, 
current
 
feeding rates, and recognizing the current predominance of local

buffalo and other nondescript breeds with low genetic potential 
and
 
poor feed-conversion efficiency, they show that the 
share of concen
trates and cultivated green fodder in the national bill
feed is much
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smaller than that of crop residues and natural herbage. They claim the
 
NDDB is correct in assuming that there appears to be no reason why the
 
rates at which milk producers feed their milking animals should not be
 
very close to the economic feeding rate as defined above. If it were
 
profitable to feed milking


I0 
animals better, farmers would have the
 

wisdom to do so.
 

The major issue facing the dairy industry's planners is the deter
mination of the best policy for meeting the growing demand for milk
 
within the constraints imposed by limited feed and fodder availabi
lity. 11 Shah et al. discuss t e alternative of replacing roughage and
 
crop residues by concentrates.l Concentrates are relatively expensive

per urit of energy or protein and are not economical when fed to indi
genous stock at current milk prices. Thus, 
increased milk production
 
can 
be achieved by allowing milk prices to rise, or alternatively, by

introducing animals that convert 
expensive concentrates to milk more

efficiently. The NDDB has partially adopted the latter option in
 
Operation Flood by following the third strategy in Table 1.
 

The strategy underlying Operation Flood II is to evolve a milk
 
animal population so structured that 
it permits existing low-yielding

animals to continue to produce whatever milk and draft power they can,

by being fed mainly on relatively abundant crop residues and natural
 
herbage, and to enable a relatively small herd of high-yielding animals
 
to convert the scarce feeds (for example, green fodder and concen
trates) into milk more efficiently. Operation Flood had hoped that by

1984-85 the national milk herd 
(NMH) would contain 10.2 million cross
bred ccws and improved buffalo, replacing an equal number of local
animals, and that the NMH should constitute about 11 percent of the
milk animal population, consuming about 21 percent of the available 
concentrates, 8 percent of the green fodder, and 7 percent of the dry

fodder, and contribute one-third of national milk production.13 The
 
same NDDB report estimated that by 1984-85, 21.3 million tons of con
centrate feed would be available. According to the strategy of Opera
tion Flood II, the NMH would be fed 5.9 million tons of the available
 
concentrate feed. 
 This implies that the NMH would consume 27.5 percent

of the available concentrates and not 20.75 percent as stated earlier
 
in the same report.
 

Nair and Jackson, in challenging the strategy of Operation Flood
 
II and using the figures in the NDDB report, claim that the strategy of
 
Operation Flood II calls for about 19 million tons (about 93 percent)
 
out of a tol of 20.5 million tons of available concentrates to be fed 
to the NMH. , The NDDB report refers to 19 million tons as the amount 
available in 1984-85 for the milk whichfeeding total herd, includes
 
the NMH, indigenous cows, and local or unimproved buffalo. Therefore,

93 percent of the concentrates are to be fed to the entire population

of animals, leaving a 7 percent surplus for export. Chatterjee, how
ever, notes that there may be considerable _ope for reducing the con
centrate ration currently fed to crossbreds. I
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S. Singh contends that the introduction of crossbred cattle under
the strategy of Operation Flood IIwill 
increase the feed shortage. He
 argues that the feed requirements of these cattle 
are much higher than
assumed by NDDB and contain 
a higher proportion of concentrates and
green fodder. This, he contends, will exacerbate the feed scarcity,
since "green revolution" crop technology 
and the modest area of land
devoted to fodder crops tend to 
depress rather than increase supplies
of green fodder and concentrates. The shortage of feed and fodder, he
claims, will lead to lower 
feed levels and thus lower productivity,

necessitating the r aring of more milk animals, which will lead to even
lower feed levels. (While Singh's predictions do not appear to have
yet taken place, the introduction of crossbred cattle 
has also not
occurred to the extent he assumed 
in his arguments.) To avoid this
"vicious circle," Singh states that the elimination of low productivity
stock is inevitable. However, he and George also claim that the high
cost of purchasing and rearing crossbreds and the shortage of feed harm
small and marginal farmers who are unable 
to expand fodder production
by diversifying their 
cropping pat Irns because of the subsistence
 
nature 
of their household economies.'1 Such 
farmers are further constrained by the high cost of feed mixes and supply uncertanties caused
by the absence of developed markets in rural areas.' The NDDB
suggests that grazing will 
meet most of the feed reqiirements of crossbred cattle, but Singh argues that this will 
not satisfy their inherent
biological needs and will lead to 
a decline in productivity.19 Nair
and Jackson also challenge the NDDB assumption that the feed constraint
 can be 
 sed by a shift of cultivated land from food and cash crops to
 
fodder.,M They point out that there has 
been no change in the area
devoted to fodder in India during the past 30 years. 
 Another commentator notes that increasing feed. and especially fodder, inputs 
in
dairying is likely to seriously increase the competition for feed among
different types of 
 livestock.2' The Jha Report emphasizes the importance of a concerted effort to increase fodder availability.22
 

Increased supplies of fodder 
are, it seems, simply assumed and
have not 
been justified by showing that feasible technological breakthroughs or changes in relative prices (which would also have an 
impact
on the profitability 
of milk and foodgrain production) are imminent.

Feed availability over and above the widespread increase in crop residues may also be increased through technological change that increases
the production of coarse grains 
or by increased plantings of fodder
producing trees. 
 There are signs that both of these changes are possible, although the potential effect on feed availability has not yet
been documented. This observation is echoed by Dorsten 
who, having

reviewed some of the literature, concludes ". . .the overall scarcity offeeds and fodder, ,.,,has not been effectively tackled by the Operation

Flood strategists.
 

Halse has, however, made an attempt, 24 Using a static and mainly
descriptive energy conversion "model" 
of Indian agriculture, he argues
that the modernization of the dairy system in India through the NMH can
be achieved without disrupting the nation's overall 
goals for agricul
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tural output, income distribution, and nutrition. He specifically
 
attempts to demonstrate that the increased demand for animal feedstuffs
 
can be comfortably accommodated within the overall agricultural produc
tion system. It is beyond the scope of this paper to evaluate this
 
work in detail or to examine either past or future trends in the supply

of different fodders and feeds in India. It is noted, however, that
 
the predictions of a severe feed shortage made by S. Singh and by Nair
 
and Jackson have not yet materialized. Neither have the Operation 
Flood as H mptions about stocking rates and concentrate use been 
realized. Nevertheless, it seems clear that the adoption of the 
stocking pattern advocated by the NDDB will put pressure on the supply
of inputs. This could, especially in the short run, translate into 
upward pressure on prices and pressure to reduce oilseed exports or to 
import feedgrains. There has, however, been relatively little analysis 
of the effects of such market changes.
 

Although the importance of the interstate trade in oilseeds to the
 
feed industries of Gujarat and Kerala is acknowledged in the litera
ture, the effects and feasibility of international trade have not been 
explored. 2 Similarly, there is little analysis of the role of price 
policy in stimulating feed production and dairy development. For the 
most part, discussions of the On-ration Flood strategy and anticipated 
feed constraints are conducted .thin a fixed price, constant produc
tion trend framework. 

Similarly, linear-programming models reveal that green fodder may

be a binding constraint at the farm level, but this constraint is not
 
shadow priced. 2' Patel, in discussing the limitation', of these models
 
for the analysis of dairying, comments hat this is also true of other
 
constraints such as labor and credit.2 8 Such models, then, although
 
used to explore the role of livestock in farming systems, have been
 
underutilized for studying macro-issues and formulating policy.
 

BREEDING AND THE NATIONAL MILK HERD
 

Several studies suggest that the introduction of crossbred cows
 
and improved buffalo will increase the productivity and the profit
ability of dairying. As observed in one study of agricultural credit
 
for dairying, the promotion of dairy enterprises without an increased
 
supply of superior breeds may result in higher stock acquisition costs
 
and thus in reduced profitability of milk production.2 Although there
 
is some dissent, it is generally observed that the lower age of first
 
lactation, shorter intercalving intervals, and higher yj lds lower the
 
unit costs of milk production from crossbred cattle. u Accordingly,
 
Operation Flood allocates substantial resources to artificial
 
insemination services so that farmers can have their local breeds
 
fertilized with sperm from exotic bulls.
 

According to Rajapurohit, crossbreeding programs in areas where
 
traditional cattle breeds are maintained for draft power are likely to
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meet with 
resistance from farmers, who fear that artificial 
insemination will reduce the draft power efficiency of these animals. 
Male
crossbred calves are 
sold off at cattle fairs and do not fetch remunerative prices because they ars considered to be inferior to indigenous
bullocks as animals.
draft Acharya, however, claims that the
majority of the important draft breeds not
are involved in crossbreeding programs, and those that are 
 involved are generally of small
size.32 As a result of crossbreeding, he argues, such animals will 
not
only increase their milk production but also their body size, and this
tends to 
improve their, draft ability. Nair counters that even if this
is correct, such crossbred animals incur 
greater feeding costs than
traditionf bullocks and thus increase costs per unit of draft powerprovided.A He thus concludes that 
in areas where draft animals are a
major source of motive power for agriculture, farmers will be onwilling
to accept crossbreds. This leads Rajapurohit to recommend the introduction of crossbred 
cattle only in selected agroclimatic zones where
nondescript breeds cattle
of are neither high-yielding nor draftefficient. 
 He maintains that the reluctance of farmers 
to use exotic
 semen for their cattle has led to underutilization 
of artificial
insemination services and has 
increased overhead costs. 
 The difficulty
of operating effective and 
efficient artificial insemination services
is noted by Sivaraman. 3 success rates
Low are reported in the Jha
Report. 35 Thy, the per animal 
cost of artificial insemination has
risen sharply.o 
 he NDDB recognizes these difficulties and discusses
possible solutions.3'
 

According to the NDDB, 
a milk cow's true potential is the result
of the interaction of 
its growth rate, size, reproduction efficiency,
production level, 
and length of productive life. Operation Flood seeks
to optimize this 
potential through genetic improvement.38  The growth
rate of crossbred animals 
is determined by successful calf-rearing
practices, which 
 include proper nutritional care and management.
Farmers rarely feed young stock with 
relatively costly feed mixes
because they perceive no immediate returns from investments in calfrearing. The NDDB maintains that this 
is a false economy and, combined
with the widespread lack 
of scientific knowiedge about calf-rearing,

inhibits satisfactory growth in such calves.
 

Milk is an important ingredient in the diet of first-generation

crcssbred cattle'for 
the first 6-40 days of life. During this time
such calves should receive about 100 liters of milk. 
 This amount may
exceed the milk output. of local cows. Such inadequate milk production
is a constraint to calf-rearing, particularly for 
pooy milk producers,3 ° and leads to high 
crossbred calf mortality. 0 The NDDBsuggests 
that replacers be introduced to overcome 
this problem. Production and marketing of sIh milk replacers has not yet begun on an

appreciable scale in India.
 

The reproductive efficiency of crossbreds 
is a major problem for
the dairy industry, according to the NDDB, which attributes this problem to ecological causes the
and lack of trained manpower to provide
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advice to farmers rather than to inherent genetic deficiencies. The
 
NDDB contends that higher energy feeding, which hastens the age of
 
maturity and ensures earlier setting in of the sexual cycle, will help
 
to reduce this problem. The calving interval can be reduced by the
 
successful conduct of artificial insemination.42
 

A comparative lack of adaptability to tropical climates has been
 
the nijn factor limiting the introduction of western breeds into
 
India. In this respect, indigenous breeds surpass most others
 
because they have, ove, the centuries, built iip several impnortant 
qualities--disease resistance, heat tolerance, a lower metabolic rate
 
under given conditions of temperature and feeding, a higher digestibi
lity coefficient, and a more efficient feed conversion ability. The
 
NDDB seeks to overcome the environmental constraint by the introduction
 
of crossbreds. According to the studies reviewed of NDDB mortality
 
rates, the incidence of premature and still births and the frequency of
 
abortions are lower in crossbreds, although the incidence of various
 
diseases is higher. Their age at sexual maturity and the calving
 
interval are also lower than in local cattle. The NDDB concludes that
 
optimal performance in the NMH could be achieved by a properly designed
 
mating system between exotic and indigenous breeds that will generate a
 
foundation population with a preidentified exotic inheritance of
 
between 50 and 74 percent. Hence, stabilization of the foundaion
 
population is being sought Lrough generations of inter se mating.
 

CAPITAL FOR DAIRY DEVELOPMENT
 

Apte claims that much of the capital required for Operation Flood 
comes from the state or central governments, who in turn receive sub
stantial foreign aid. 45  Between 1970 and 19E1, Operation Flood I 
received Rs 1.5 billion of aid, 8 .percent of which was generated by
s.tles of WFP/EEC dairy products. 46 larly, Operation Flood 11 
received Rs 3.3 billion of foreign aid. 4'mi 

Relatively little of the capital required for dairy development is
 
used for breedirg and other services that have a high ratio of labor to
 
capital. but there is 2vidence that these services, designed to stimu
late production, have been relatively underfunded.48 Most of the
 
capital is used for chilling plants, dairies, and feed mills. Some
 
claim that this expensive equipment is frequently underutilized, some

"
times by more than 50 percent. The critics, however, are not well
 
informed on this point and often fail to distinguish slack-season
 
utilization from annual utilization rates. Evidence shows that satis
factory annual levels of utilization for all plants except feed mills
 
are usually achieved, although there is wide variation between states.
 
The worst performers have been those states amid municipalities that
 
offer low producer prices--North Bengal, Haryana, Bihar, Uttar Pradesh,
 

0
and Delhi. This underutilization has in the past been attributed by
 
some to competition in procurement from private traders and to mis
management, mishandling, and overexpenditure by cooperative institu

http:underfunded.48
http:products.46
http:insemination.42


31
 

tions. 51 The consequent increase in overhead costs would then further
constrain the ability of the dairy cooperative institutions to generate
capital internally. Although this may be so, the Jha Report alsopoints to poor marketing of cattle feeds, 
the debts and losses that
dairy federations inherited from prior operations as part of theirterms of incorporation, political pressures 
to install more capacity
than warranted 
policies.-

by milk procurement, and inappropriate milk-pricing 

What is clear, however, is that these problems, together with low
producer prices and consumer subsidies, make it difficult for somestate cooperative institutions to service their debts to the IndianDairy Corporation (IDC) and this constrains the IDC in financing newcapital investments or increases in working capital. 
 This is, to some
degree, exaggerated by the actions of the 
[DC itself, which sells donated milk commodities to 
dairies for recombination 
at prices 10 percent
below the comparable domestic cost of production. Apart from distorting the milk market, such subsidies also reduce the capital sumsIDC realizes from the sale of food aid. 53 

IDC finances dairy development in the states 
th tmgh a mixture of
grant and loan funds that have about a 50:50 ratio. Naturally, thestates would like 
to see the proportion of grant funds increased, but
the IDC has a statutory

that 

obligation to be self-financing, and indeed
is an objective for the whole of Operation Flood. The extent to
which this can be achieved is unknown. The interest 
rates charged to
IDC by the Government of India for loan funds and those charged by IDCto the state federations 
 seem to be below current market rates.
Whether this is a recognition of the developmental role of Operation
Flood or a reflection of an inability to raise commercial money isunclear. Jul, however, aims that IDC expects to achieve financial
sel-F-sufficiency by 1990.A'
 

At the village level, dairy cooperative societies are not in a
position to be self-financing. 
 Apte claims that only 10-20 percent of
the tota] capital outlay comes from share capital and the depositsmembgrs. 56 The balance is made 
of 

IDC. 
Lp by grant funds originating in TheBeyond this, despite the collective nature of the movement, 
the
unions also seem 
to be unable to finance their activities. This
appears t- be partly a result of the problems noted above, higher than
planned transport costs 
(a result of low milk volumes in remote areas),
and the general reluctance of federations (influenced by state governments) to user fees
impose (or adequate fees) fgp those services such
as artificial insemination that could bear them. 1 
Federations do not
seem to distinguish between such services and those of a more publicgood nature and hence fail to recover costs even where that is feasi--ble. Tie overriding problem, however, is a failure to fully cost allservices, including marketing, which results in setting consumer prices


at levels that are too low.
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Some critics also argue that there are capital constraint problems
 
at the farm level that are caused by Operation Flood. Such critics 
claim !hat Operation Flood has failed to ensure that an adequate supply
 
of credit is available tso9 producers and would-be producers to finance
 
their dairy enterprises. Operation Flood has no provision to assist
 
in such financing. There are many other welfare and credit schemes 
that can fulfill this role, but these have not always operated ade
quately. There is also a shortage of good-quality cows. 60
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4. EVIDENCE OF THE EFFECTS OF OPERATION FLOOD
 
ON MILK PRODUCTION
 

Provided it is superior to any existing system, a 
new milk market
ing outlet at the village level, created as a result of a dairy devel
opment project, 
will result in an increase in the quantity of milk

marketed when it is linked to 
a large and unsatisfied demand for milk

in urban centers. A point central to understanding the effects of

dairy development projects 
is whether any increase in the marketed

surplus of milk originates in reduced consumption, increased produc
tion, or both. Some critics claim that the effect on production is

minuscule and, consequently, the increase in the quantity of milk marketed is the result of 
a downward adjustment in milk consumption.

Such transfers of milk to other consumers may, however, result in 
a net
welfare gain 
for society if farm sales are competitive and voluntary.

It is possible that by substituting other consumption items 
for milk,

the welfare of producing households may, in a revealed preference

sense, increase. Despite this possibility, dairy development projects,

from a public policy point 
of view, are considered to be instruments

designed to increase milk production in rural areas 
and are not viewed

simply as milk marketing institutions. This chapter examines available
 
evidence on the effect of dairy development projects on milk produc
tion.
 

EXPECTED CHANGES FROM DAIRY DEVELOPMENT PROJECTS
 

The traditional farming system in India emphasizes crop 
(mainly

grain) production, while dairying is considered to be an auxiliary

source of income and employment. Cow milk is considered by many farm
ers to be 
a by-product in the production of bullocks for draft power,
 
an indispensable input in crjp production. 
 Hence, cows are primarily

maintained for their progeny. 
 When dairying is iiicluded in the tradi
tional farm activity mix, the milk animal stock consists mainly of
buffalo because of their higher milk yields and the higher fat content
 
of 
their milk. This feature of the herd is reinforced by the wide
spread. practice of determining the price of milk on the basis of its
 
fat content.
 

The traditional milk marketing system relies 
on private traders
 
who collect milk in rural areas and transport and sell it to nearby

urban consumers. The village markets are uncertain and depend on the

traders' decisions about when to collect milk. 
 Prices may also fluc
tuate considerably since milk production is highly seasonal. 
 Moreover,

there is evidence suggesting that traders do not collect milk 
during

the dry season in a village if they consider the volume to be inade
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quate. 2 Additionally, when the number of traders is small, there is
 
always the risk of the traders operating collusively. Producers may,

however, market surplus milk in the form of milk products such as ghee.
 

Indian dairy development projects make two purposeful interven
tions within the traditional milk production and marketing system.
 
First, they establish milk marketing outlets at the village level,
 
managed by a producers' cooperative, to collect milk at a predetermined
 
and published price throughout the year. Second, the village coopera
tive is designated as the distribution center for inputs, artificial
 
insemination services, and technical knowledge to help farmers increase
 
milk production. The objectives and services of these primary, village

cooperative societies are well described by Gupta.3 Through these
 
means the projects are expected to reduce the uncertainty inherent in
 
the traditional way of marketing milk and to induce farmers to invest
 
in building up milk production assets. Farmers are also expected to
 
increase the productivity of their existing assets by utilizing the
 
inputs (feedstuffs, artificial insemination, and technical knowledge)
 
provided by the projects through the dairy cooperative societies.
 
Hence, the projects hope to establish a new and higher equilibrium
 
level of output.
 

The expected changes in the structure of milk supply may also have
 
an effect on crop production at the farm level. Farmers may respond to
 
the introduction of the project by reducing the resources devoted to
 
crop production in order to make them available to their dairy enter
prise. This response may take the form of the diversion of land and
 
labor resources from grain crops to fodder production and, as a conse
quence, result in reduced crop output. On the other hand, the intro
duction of modern systems of milk production and the increases in in
come expected to result, together with more stable receipts from milk
 
sales, may encourage farmers to spend additional resources on crop
 
inputs, such as fertilizer, that would increase the productivity of
 
factors devoted to crop production.
 

A majority of the studies concerning the farm-level impact of
 
dairy development refer to hypotheses tested with sets of data drawn
 
from specific regions of India. These studies, grouped according to
 
the operational hypothesis that is tested, are reviewed below. First,
 
however, to establish a base line for comparison, an examination is
 
made of the literature concerning general trends in the dairy sector in
 
the absence of the projects.
 

TRENDS IN DAIRY DEVELOPMENT
 

A study of the Punjab by Grewal and Rangi provides historical
 
background on the development of the dairy sector for the period 1961
1978.4 Punjab in that period experienced a major revolution in grain
 
production and became the most agriculturally advanced state in India.
 
The authors suggest that the level of development of Punjab's dairy
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sector probably represents the short-run upper bound to dairy development in India without the incremental investment envisaged under the
projects that collectively form Operation Flood.
 

The authors claim that the productivity of milk animals in thePunjab was stagnant 
in the period 1970-71 to 1977-78. Buffalo milk
yields were 4.31 liters per day at 
the beginning of the period and 4.22
liters per day at the end. Cow yields also remained rnnghly constantat a little over 3.0 liters per day. 
 The authors compare the stagnant
productivity in milk production with the substantial increase in productivity in crop production, where "average yields of wheat and 
paddy
increased from 2.238 and 1,765 kg per hectare in 1970-71 to 2,537 and2,910 kg per hectare, respectively, in 1977-78. ' ' 5 The authors claimthat, in the case of the Punjab, these increases can be attributed tothe advent of improved technology (green revolution) and the increased use of inputs. They point out that there were no 
comparable changes in
 
the dairy sector.
 

Total 
milk output, however, increased in the Punjab from 2.1 million tons in 1970-71 to 2.9 million tons 
in 1978-79.6 
 In the absence
of increases in productivity the authors attribute the increased production to an increase in,milk animals. They show that there were47,000 crossbred cows in the Punjab in 1978, which was about 1.5 percent of the combined population of milk cows and buffalo. Therefore,even if the number of crossbred cows had been growing rapidly prior to1978. the number in that year is too small to justify the increase inmilk output. However, the buffalo population almost doubled between1961 and 1978, while the number of local cows dropped sharply. Itseems, therefore, that it was the growth of the buffalo populationthat led to the increase in milk output. Kataria observes similar
trends in Haryana over the period 1956-77. 7 Grewal and Rangi offer the
following explanation 
for such changes in the composition of the milk
herd in Punjab: "...the important reasons for the decline in the population of cows are 
increased mechanization of agriculture in which the
demand for draft cattle has declined specifically and also replacement
of low-yielding indigenous 
cows with buffaloes and crossbred cows..."
while Nair, aboutwriting Kerala, also points to a decline in the 
demand for draft anmals.
 

Recent evidence for all 
India in Nair provides generalized support
for the arguments made by Grewal and 
Rangi. Specifically, Nair points
out that the all-India ratio of female buffalo to cows rose steadilythroughout the 
period 1961-77. Nair also attributes this trend to the
feed conversion-efficiency 
of Indian buffalo and to the increased
availability of cryp residues as a result of the spread of green revo
lution technology.
 

Shah, accepting that 
increased milk production is related 
to
structural chfge in the composition of the milk herd, seeks evidencefrom Gujarat. Using only livestock census data for Gujarat from 1961
and 1977, he examines the hypothesis that investment in dairy develop
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ment increases the percentage of milk animals in the total bovine popu
lation. These data suggest that structural changes in the herd are 
more pronounced in districts where dairy development has been most 
intensive than in the rest of Gujarat. Similar results using farm-1level evidence from Gujarat were obtained by Vyas and Choudhary. 
Cause and effect, however, have not been established.
 

EFFECTS ON PRODUCTION
 

In the existing empirical evidence on the effect of specific dairy 
development projects, there are no longitudinal studies that separate
specific project effects from secular trends. There are, however, 
several studies that assess project effect at the farm level by using a 
two-group comparison--a group of farms that were exposed to the project 
and a group that were not. 

Ouasi-experimenni Desi ci Studies 

The simplIe quasi -experimental design is one of the analytical
approaches used to evaluate the effects of dairy development projects. 
This method is used extensivy.y it,the social sciences and in the field 
of agricul tural dovelopment.'a The method does not attempt to assign 
causality to observed differences. Instead the approach assumes the 
existence ? a moous operandi that is used to guide the interpretation 
of results. 

This method has beer, used in the evaluation of dairy development
 
projects in the followiig way. Within a selected milkshed, a detailed
 
census of the villages is taken, covering agricultural, technical, dis
tributional, and other socioeconomic characteristics of the farm house
holds. Then a sample is selected of one or more villages that have 
participated in the project. Similarly, a sample of one or more vil
lages is selected from those villages that have not participated in the
 
project but that resemble the subject villages in their socioeconomic 
and agroclimatic conditions. A set of indicator variables is selected 
and evaluated for both subsamples. Differences in the indicator vari
ables are attributed to characteristics that are different in the two 
groups--namely, participation in the project. The crucial decisions to 
be made in implementing this method are the choice of the sample to 
ensure representativeness of the population under study, the choice of 
the control group to ensure similarity with the subject group, the 
choice of the procedure for data collection, and the choice of analyti
cal method. 

Several studies have followed this methodology. 14  The study by
 
thie Institute of Rural Management, Anand (IRMA) is representative.
 
This study was conducted in three states--Rajasthan, Tamil Nadu, and
 
Gujarat. Within the districts selected for study, a subject village
 
with a dairy cooperative society (DCS) was chosen and care was taken to
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ensure that the village was representative of the DCS villages of the
 area. 
 Since data prior to the establishment of the DCS was 
not available for the DCS village, 
another village without a milk cooperative
but resembling the selected DCS village in most other 
respects was

selected as a control.
 

The data selection started with a general census of all the households of the 
selected villages, which collected information on household composition, onership 
of land, livestock and other assets, and
production and disposal of milk. 
A more detailed survey followed for a
sample of households. The sample selected
was so that households with
and without land, with 
and without milk animals, and with small and
large holdings of land and animals were 
adequately represented. The
investigation was conducted in four rounds and covered aspects such 
as
land use, cultivation practices, use of inputs, production and disposal
of crops, cattle use 
and feeding practices, production and disposal of
milk and milk products, household expenditure patterns and changes inassets, food consumption 
patterns, membership in organizations, and
views 
on their functioning. The investigators used semistructured
 
questionnaires.
 

The indicators for project effects included land 
and milk animals
owned, milk production and its distribution over various household
classes, milk disposal, incomes, 
share of milk revenues in incomes,

availability of milk and milk products to 
producer households, and cost
of milk produced. The indicators of consumption effects included per
capita consumption by socioeconomic group of various food items per
day, including milk and milk products. 
 Nutrition indicators were not

obtained from the consumption data.
 

The following results were reported: the 
average number of milk
animals per household 
was higher in the DCS village in one out of the
three cases studied; milk yield per animal 
in milk was higher in the
DCS villages in all three 
cases and ranged from 12 to 58 percent; the
proportion of animals 
in milk to total milk animals was higher in the
DCS villages; milk production per household was 50-100 percent higher
in the DCS villages; and the marketed surplus was higher in the DCS
villag . The reported differences are all in favor of the DCS villages. These conclusions were reached, however, on the basis of
simple comparisons 
of group averages without statistical testing of
differences in means. results
The are, at best, only indicative.
Without more rigorous analysis, it is not possible to directly assign
all or any of the observed differences to the operation of the projects, since no effort 
was made to control for any differences
village or household characteristics or differences 
in
 

in preproject
(initial) conditions. (In general, the control 
of such differences is
possible only if some form of multivariate analysis is used, since it
is impossible to select samples that are 
identical in all respects.)
 

Shah, using the 
same data, proposes a "four-stage d iry development framework" induced by the dairy development projects.' 6 His Stage
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I corresponds to a farming system where milk has limited economic value
 as a by-product of draft power. T11 11, i, obtains an economic
 

value as a result of better feeding of milk animals, and buffalo emerge
 
as the main milk animal. In Stage III, increasing mechanization
 
reduces demand for draught animals and leads to a higher proportion of
 
milk animals in the bovine population. In Stage IV, crossbred technol
ogy is widely adopted. Shah employs his framework using the village
 
averages derived from the IRMA study. 1 Despite the attractiveness of
 
the framework, formal statistical testing was not attempted, as degrees
 
of freedom were inadequate. Hence, Shah's results are also irdicative
 
and typological, but not definitive.
 

In an earlier study, but using the same approach as the IRMA 
study, Thakur found the project group in Gujarat to have a higher pro
duction of milk per milk animal, a higher marketed surplus of milk, a 
higher use of improved agqiculture inputs, and higher incomes from 
both crops and dairying.' Thakur points to the provision of a pack
age of technical inputs as an important determinant of the increase in 
milk supply and the higher crop incomes in the subject group. He also 
argues that there are other technological spin-offs of dairy develop
ment in crop production, since a farmer who has been educated to
 
appreciate the importance of improved inputs in milk production is 
likely to seek ard apply new knowledge to crop production as well. 
Thakur claims that the introduction of new seeds for fodder crops
induces farmers to seek improved cultivation techniques and to adopt or 
increase use of fertilizers, high-yielding varieties, and better water
management techniques. He also claims that farmers are likely to 
become more receptive to extension advice when they participate in a 
dairy program. Sidhu, however, in commenting on this and other 
studies, concludes "... the techniques [used] to measure the impact of 
dairy development projects on the adoption of imprved agricultural
inputs and total incomes may be questionable.... " The study by
Bowonder et al. shows higher milk yields in five cooperatives when 
matched with nearby villages in Andhra Pradesh, Karnataka, and 
Maharashtra. The matching, however, is basically geographical; other 
characteristics differ greatly. One village with 10 milk cattle is 
paired with a village with a single cow in milk. Three of the coopera
tives that received government loans for acquiring cattle were matched 
with villages that did not receive loans. Conversely, one village with 
loans was matched with a cooperative with no loan program (the loan 
programs were independent of the cooperatives in all cases). Producers 
in the cooperative villages, however, still had higher yields. In 
short, the studies by Tha ,wand Rowonder et a!. have the same problems 
as the IRMA study. Although the indicators show differences in favor 
of the project groups, the project and control groups are not strictly 
comparale, and at least some of the differences may be attributed to 
other village and household characteristics. George, who is severely
critical of such studies, emphasizes the problems of representativeness 
and comparability of control and subject groups in these studies but
 
offers little in the way of methodological or analytical improve

20
 ments.




Milk Production Technology Studies
 

Although there are no satisfactory studies that use rigorous

analysis to separate the effect of dairy development projects from the
 
effects of other factors, a separate body of research has used 
econo
metric and other techniques to assess the actual or potential effect on
 
milk output of the introduction of crossbred cows and changes in num
bers of milk animals, and the effect on productivity of better feeding.
 

The introduction of crnssbred milk animals has been 
slow and its
 
effectiveness highly debated. 21 None of the existing studies addresses
 
the question of ddGption of crossbreds (new technology) dir-rtly. They

deal mostly with the ineasurement of productivity differences. Table 2
 
shows the average productivity differences among milk animals on two
 
agricultural university farms in Maharashtra. Farm 2 shows 
much
 
smaller differences in productivity than Farm 1.
 

Table 2--Comparative productivity of milk animals on two agricultural
 
university farms
 

Liters per Liters Days per

Type of Animal Lactationa per Day Lactationb
 

Farm 1
 
Crossbred cows 2,609 8.60 303
 
Buffalo 1,359 4.10 331
 
'Local cows 604 2.30 263
 

Farm 2
 
Crossbred cows 1,212 4.00 303
 
Buffalo (Surti) 1,175 4.29 274
 
Buffalo (Murah) 938 4.06 231
 
Saniwal cows 866 3.67 
 236
 

Sources: 	 K. T. Achaya and T. G. Pawar, "The Economics of Milk Produc
tion by Different Types of Milch Animals," Indian Journal of
 
Agricultural Economics 35 (No. 4, October-December 1980):

153; and S. P. Kalyankar, "Economics of Milk Production by

Different Breeds of Cows and Buffaloes," Indian Journal of
 
Agricultural Economics 35 (No. 4, October-December 1980):
 
155.
 

a 	Not reported in Kalyankar (Farm 2); computed as liters per day times
 
days per lactation.
 

b 	Not reported in Achaya and Pawar (Farm 1); computed as liters per
 
lactation divided by liters per day.
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The differences in yields of crossbred cows between the two
 
studies are substantial and imply that even under experimental station
 
conditions crossbred cows may not realize their full production poten
tial (the bovine equivalent of the well-known "yield gap" from the
 
green revolution literature). The second study indicates that buffalo
 
may be almost as good milk animals as crossbred cows. Yet Rajapurohit,

citing unpublished evidence drawn from military farms, claims that 
crossbreds are clearly superior to buffalo. 22  In contrast, and taking
into account that buffalo milk has a higher fat content--a characteris
tic highly appreciated by consumers--Kalyankar's data suggest that 
buffalo may be superior to the crossbred cow. Detailed evidence on the 
value and productivity of buffalo in India is provided by
Sundaresan.2 3 All of these studies, however, show that both crossbred 
cows and buffalo are markedly superior to local cows. It is commonly
accepted in India that crossbred cows are about twice as productive as2
local cows.
 

Presuming such productivity differences between local and cross
bred cows, some studies have attempted to decompose these differences 
into the shares attributable to genetic superiority and the increased 
use of feedstuffs. Sankhayan and Joshi use village data (villages
selected randomly) from the Punjab and a production function with a 
dummy variable specification for genetic differences t?examine the 
differences in yields between crossbred and local cows. 5 They find 
that the yield of crossbreds is about twice as high as the yield of 
local cows and is entirely accounted for by g26eater feed consumption.
Similar evidence is presented by Gangadharan. A study by Kumar and 
Singh, however, attributes the difference about equally to higher
levels of feeding and genetic superiority." 

If crossbred cows are superior milk producers, it is important to
 
know why their adoption has not been widespread. Their poor acceptance

is popularly attributed to restricted fodder 5upplies, a perception

that crossbred bullocks are poor draft animAs,2 a lack of knowledge 
among farmers (especially the poo rr ones), and the limited resour
ces available to small farmers. The need for increased fodder 
supplies is supported by the evidence that crossbred cows require sub
stantially higher feed inputs than local cows. Howevsr, crossbreds 
are more efficient feed converters than local cattle. The claim 
that technical knowledge is not well diffused may be related to the 
scale and efficiency of knowledge dissemination (extension) procedures.

The adequacy of farm-level resources for adopting crossbred technology
 
may be related to issues of risk. Neither of these matters has been 
examined at all in the literature.32 However, some partial evidence
 
on calf mortality is provided by Raut et al. using data from West 
Bengal. 33  In a sample of 384 households from 79 villages in 1977/78,

they observed the following mortality figures among crossbred and
 
indigenous calves:
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Mortality Rate
 
Type of Animal Male Calves 
 Female Calves
 

(percent)
 

Local cows 
 14.6 17.9
 
Crossbred cows 
 38.0 18.2
 

Their figures suggest that there is no appreciable difference in

mortality between 
female calves but there is a substantial difference
 
in mortality rates among male calves. Rajapurohit attributes this
 
mainly to farmer 
behavior rather than environmental conditions or an

inherently high level of mortality. This evidence is consistent with
 
the belief amog farmers that crossbred bullocks are not acceptable as
 
draft animals.
 

Increasing the proportion of milk animals in the bovine population

is one way in which dairy development projects might increase milk
 
output. The projects of Operation Flood have been designed on the

premise that milk output will 
increase through raising productivity and
 
upgrading the local cattle population rather than from a direct

increase in milk animal numbers. It is possible, however, that milk
 
animal numbers may rise. rhe empirical evidence available to the
authors does not include any study of project effect on milk animal
numbers, although Nair, arguing from an all-l.idia perspective, inplies
that any effect under Operation Flood I must have been small, since 
less an 3 percent of the milk animal herd was covered under the pro
gram. Evidence from the studies by 
IRMA and Shah is not conclusive,

since the quasi-experimental designF^.used in these studies preclude the

attribution of causality. 6 Moreover, 
there are no studies that

rigoroisly examine the factors that lead to the apparently exogenous

changes observed in the composition of the milk herd (for example, the
 
trend to buffalo in the Punjab).
 

Better feeding is extensively documented as a major of
source 

increase in the productivity of milk animals. As early as 1964 it was
 
pointed out that 
an increase in the feeding of concentrates may, ini
tially, result in a more than proF, tionate increase in milk output. 7
 
There are claims that better feeding alone can increase milk yields by

50 percent: "...the available experimental evidence, meager as it is,

shows that better feed*g can increase the average yield of animals by

50 percent or more .... Even though this claim 
refers to experimen
tal conditions, in principle such a relationship is expected to hold in
 
farm co.itions, although the magnitude of the difference 
may be
 
smaller. A study by Sankhayan and Joshi, using a Cobb-Douglas milk
 
production function and field data from the Punjab, shows that feeding

of concentrates is the most important determinant 
of increased milk
 
yields. 40 Similar results also using a Cobb-Doyqlas function were
 
obtained for Haryana cows by Kumar, Patel, 
and Raut. 1 . Singh, using

different data from the Punjab, supports this finding. 42 
Conversely,

Kumar and 
Singh, using feeds measured in nutrient terms, find that
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digestible nonnitrogenous nutrient input is more important than the
 
crude protein input in milk yields. 41 This is exactly opposite to the
 
prevailing view, which considers concentrates to be of special signif
icance for milk production.

44
 

A number of studies attempt a dynamic specification for feed-milk
 
relationships based on the view that the effect of feed is distributed
 
over the length of the lactation period, and assume that the milk yield
 
potential at a particular stage of J.ctation depends on feed inputs in
 
current as well as past lactations." These studies formulate dynamic
 
milk production functions, introduce a Koyck-distributed lag specifica
tion for the effects of feed, and decompose the effects into direct,
 
cumulative, and carryover components. They conclude that carryover
 
effects are significant determinants of yields. This econometric
 
specification is not particularly convincing, however, because it mixes
 
two distinct feed requirements of milk animals, namely, maintenance and
 
production requirements. When maintenance is not satisfied, there is a
 
deterioration in the production capacity of the milk animal, that is, a
 
deterioration in the quality of the animal stock and hence a decline in
 
the services it provides. Patel suggesg that the lag structure should
 
have been estimated instead of assumed.
 

Overall, however, the evidence reviewed on the effect of better
 
feeding on productivity is intuitively plausible. It suggests that
 
better feeding not only increases yields at a given stage of lactation
 
but also affects the production capacity of the milk animal in subse
quent lactations. This seems reasonable, as better feeding should
 
increase yields and upgrade the production capacity of the milk herd.
 
Thus it is possible that dairy devonDment projects, to the extent
 
that they induce better feeding, may have a measurable effect on both
 
milk yields and the production potential of the milk stock. However,
 
as Dorsten has noted, a better understanding of milk supply response at
 
the farm level is necessary if it is to be established whether Opera
tion Flood has or has not exerted a positive influence on the produc
tion of milk.47
 

INTERACTIONS WITH CROP FARMING
 

It is often argued that the dairy enterprise is complementary to
 
other farming enterprises. 48 The three main potential links of dairy
 
development to crop farming are the potential shift of resources (labor
 
and land' from crop production to dairy activities, the pot2ntial
 
effect of increased receipts from milk sales on cash constraints in
 
crop production, and the potential effect of the introduction of new
 
concepts of dairy management on the adoption of new technology in crop
 
production. The reverse of this last proposition is also possible but
 
such relationships have not been studied.
 

Dairying may affect the labor market. John claims that labor
 
costs amount to about 20 percent of the cost of producing milk, but
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there is little evidence on this point.49 With regard to the demand
 
for labor, there is some empirical evidence that shows that the dairy

enterprise mainly utilizes family labor. Singh et al., 
using data from
 
the area of the Operational Research Project of the National Dairy

Research Institute in Karnal, show the following pattern of labor
 
use:50
 

Percent of Farm Labor
 
Type of Labor Dairy 4ctivity Crop Production Total
 

Family labor 29 23 52
 
Hired labor 10 38 48
 

Total 39 
 61 100
 

If the above pattern holds more generally, a higher labor demand
 
associated with the introduction or expansiJn of dairying will probably

be satisfied by reducing leisure 
(voluntarily or involuntarily) rather
 
than by reducinq labor supply to crop production. If, however, the
 
labor supply function to dairying has a positive slope the increased
 
employment opportunities may have some effect on wages. Singh et al.
 
estimate a labor demand function for dairying and conclude that total
 
labor demand is largely determined by the number of milk animals
 
kept. 5' If such evidence has more general validity, a large increase
 
,n the number of animals following a dairy development project will
 
result in a large increase in the demand for labor. (This is not,

however, the objective of Operation Flood.) But if the effect of dairy

development projects operates mainly through productivity changes, the
 
labor-demand link is likely to be much weaker. This question has not
 
been widely studied, although Kumar, Patel, and Raut report that labor
 
inputs (both family and hired) aire not 5Yignificant variables in

explaining milk production for Haryana cows. 5 
 Some analysts are con
cerned with the indirect effects of Operation Flood on labor demand
 
and argue, somewhat speculatively, that if crossbred technology is

widely adopted, it will reduce the availability of animal draft power

and thus encourage labor-displacing mechanization. 53
 

Proponents of dairy development commonly stress the importance of
 
female and child labor in dairying.94 They speculate that an increase
 
in the demand for labor as a result of dairy development may be
 
answered without a severe effect on the labor supply to crop produc
tion; that is, that there is 
a clear sexual and age division of labor
 
between crop and dairy activities. However, evidence on this matter is 
mixed. For example, in a study of landless households in Karnal dis
trict in Haryana, women arid children were found to account for only 35 
and 10 percent, respectively, of the labor input into dairying .5 

The land-use link to the cropping system is expected to operate

through the increased cultivation of fodder and hence tbe withdrawal of
 
land from the production of grains or other foodstuffs.9 In turn this
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may affect food commodity prices. This link has not been directly

explored in the literature but it does form part of the debate on the
 
potential sources of additional feed required for the successful intro
duction of dairy development projects. A study by Rajapurohit looks
 
specifically into the feed availability issue with reference to dairy

development programs in Karnataka. He reports that "the cultivation of
 
fodder grasses is quite rare except in those pockets where dairy and
 
horse-breeding systems are located...," and that "...milk animals in
 
many districts are fed below the subsistence level and their milk yield

is low...," which leads to a vicious circle of a larger number of milk
 
animals and a higher stocking density that feeds back into low yields.

He suggests that a possible solution is the upgrading of grazing lands
 
and the cultivation of fodder and thus implies that there is a genuine
 
link between dairy development and crop production. 5' This link needs
 
further examination. Similarly, by providing crop by-products, inten

similar to the discussion of fodder availability above, 


sification of dairying may favor shifts between various cropping 
activitie . 

Arguments that point out the energy cests of dairy production, 
are sometimes
 

presented to demonstrate that concentration on dairy enterprises could
 
strain India's grain supply. However, as currcnt production of grain

in India meets or exceeds demand in a normal year, a greater concern is
 
the relatively low level of demand by the poor. If, as is often
 
argued, dairying is an activity in which the rural poor may have a
 
comparative advantage, profits (and hence increased income) from dairy
ing may lead to increased demand for grain.5 8  There is every indica
tion that India's agriculture and marketIng systems could respond to
 
such an increase in demand.
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5. EVIDENCE OF EFFECTS ON INCOMES, INCOME DISTRIBUTION,
 
AND NUTRITION
 

The effect of dairy development projects on the household incomes
 
of milk producers depends on the additional milk output produced, the
 
cost involved, and the extent of the interactions between the dairy

enterprise and cropping activities. It is important, however, to draw
 
a distinction between absolute and relative income changes. Although

the projects intend to raise milk output, and this may have a positive

effect on average incomes, these income charges may be unequally dis
tributed. Also, taking into account the distribution of benefits among
 
consumers, the projects may favor the richer urban and rural classes.
 

EFFECTS ON INCOMES
 

Additional milk production involves the use of additional pur
chased and nonpurchased inputs, such as feed and forage and investment
 
in improving the milk stock. In addition, there may be interactions
 
with the cropping system that affect total farm income through changes

in the allocation of resources to crop and dairy activities. The in
come effects of dairy development have been examined in a number of
 
studies reviewed below.
 

The methodology of these studies has been described in the
 
previous section. The IRMA study examines the following indicators:
 
quantity of milk marketed and prices receive , revenue from milk and
 
milk products, and costs of milk production. The authors attribute
 
the creation of a milk market in one of the villages, where previously

there was none, to the project, even though a cooperative was not
 
established. They also report higher milk prices for the cooperative

villages in all three cases examined. Since the quantity of marketed
 
milk is higher in villages with cooperatives than in villages without
 
cooperatives, the revenue from milk sales is also higher in the vil
lages with dairy cooperative societies. The authors also state that
 
the cost of production was markedly higher in the villages with coope
ratives than in the control villages in two out of the three cases
 
examined and that this was due to the use of greater quantities of
 
concentrates. However, the authors' conclusions can only be regarded
 
as indicative, since the evidence is derived from a single-visit survey

instead of fro5 annualized revenue and expenditure data obtained from
 
several visits. Moreover, they do not take into account interactions
 
with the cropping system and possible changes in the level and composi
tion of crop output.
 

A study by Shah using the same data concludes that
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...the cooperatives offer a significantly higher cash as well as

real price to their member producers in addition to providing them
 
a year-around market for milk, apart from producing powerful 
incen
tives to increase milk products without substantially increasing

the "relevant cost" of production ....
 

This implies higher incomes for producers in the project villages.3
 
Thus the study provides some indications, but not proof, of a positive

project effect cn incomes. The same judgment also applies to the
 
results of studies by Thakur and by Desai and Varma.4
 

Linear programming formulations are usually normative but studies 
based on them have been used to examine the possible effects on
incomes, production, employment, and optimal cropping patterns of the 
introduction of %dairy enterprise into an otherwise crop-based farm
production model. The analytical framework of the linear programming

formulation in these studies consists of maximizing 
a linear net-farm
 
revenue function subject to a set of constraints relating to land,

labor, capital, and fertilizer availability as well as minimum level

cereal production and maximum crop area constraints. 6 The choice of

such cons raints, obviously, is of critical importance for the optimal

solution.
 

A number of linear programming studies report that farm income
 
increases following the introduction of a dairy enterprise into the
 
farm-activity mix, thus implying that milk production 
is profitable.

This, of course, merely verifies the conclusion that car, be inferred
 
from the prevalence of dairy production nationwide. The optimal acti
vity pattern usually shows 
an increase in the stock of crossbred milk
 
animals, higher utilization of land by bringing into cultivation
 
uncropped land, higher overall 
demand for labor, and higher utilization
 
of farm family labor. (It is well known that such farm-level results
 
may not hold when aggregated economy-wide.)
 

However, several methodological questions about the linear pro
gramming studies preclude definite conclusions for planning or policy
 
purposes. The crucial elements of the linear programming method are

the choice of field data 
to construct the input-output table and the
 
resource and net revenue vectors, the 
manner in which dairying and

other activities are modeled (multiperiod, integer, static, and so
 
forth), the introduction of different technologies, the choice of cons
traints, the representation of built-in institutional factors such 
as
 
characteristics of the labor market, 
and the markets for other inputs

and outputs. For instance, a clear picture of the relative importancg

of the constraints is given by the shadow prices 
of the resources.9
 
However, none of the studies reports these shadow prices 
nor do any of
 
them attempt sensitivity analyses 
to show how the optimal solution
 
responds to different resource availabilities. Moreover, as used in
 
these studies, the shadow prices have little or 
no value as an ex-post

evaluative method for dairy development projects. In addition, these
 
studies address the effects of introducing a dairy enterprise for the
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first time while most dairy development projects based on village 
cooperatives are concerned with raising output from existing dairy
 
activity either as a sole enterprise or with other enterprises.
 

Farm-management studies report positive results on incomes follow
ing the introduction of dairy activity.9 Such studies follow a costs
and-returns procedure reporting the financial costs and benefits of 
milk production. These studies commonly conclude that milk produ-tion
is profitable and increases incomes while simultaneously reducing the 
seasonality of overall farm income. A note of caution on the kind of 
data used by these studies is given by Pate]:
 

A striking outcome of a careful perusal of the papers presented is 
a conspicuous absence of a standardized costing methodology in 
respect of milk production...; wide variations in milk production 
cost may be attributed 
tices, regioii, seasons, 

to differences 
and farm size 

in breeds, management prac-
and also the cost concepts 

employed ....I 

Despite these caveats and the weaknesses of the other studies 
noted above, Dorsten, who reviewed some of thiis literature, felt able 
to conclude ".. .that Operation Flood has had on the whole a positive
impact on the incomes of rural milk producers .... He notes, how*"II 

ever, possible negative effects on the incomes of producers in the 
immediate hinterlands of the metropolitan areas as their quasi-monopoly

position is eroded. 1ome observers arque that this is a generally
desirable consequence.] 

None of the evidence reviewed above, however, emphasizes that 
producer prices for milk are set mainly by state and munipal govern
ments. These prices vary considerably across the nation. S Those paid
by Delhi and Calcutta are rarticularly low. More importantly, the 
setting of producer prices does not seem to be related to production 
costs. Hence there may be substantial variations in the effects of 
dairy development on the incomes of producers. This, however, has not 
been studied. 

DISTRIBUTION OF GAINS TO PRODUCERS
 

It has been shown that the distribution of ovine ownership is
 
more even than the distribution of land ownership. Thus, small and
 
marginal farmers tend to keep more milk animals per unit of land owned
 
than do large farmers. This points to a more even distribution, among
those owning or renting land, of the output of the dairy activity than 
the output of the crop activities of the farm. A study by Moore indi
cates that despite lower output per milk animal, small farmers are more 
efficient milk producers than large farmers. his he attributes to a 
more intensive use of labor by small farmers.i Because of the above 
observations, several authors, including Jha, maintain that the 
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devel opTnt of dairy activity has a large positive distributional
 
effect.
 

This effect is examined by IRMA by comparing the distribution of
 
land and milk animals in the cooperative and the control villages and
 
also by llooking specifically at the effects on landless and marginal

farmers.'' The study finds that both milk yields 
and milk production
 
are higher for landless households in the dairy cooperative society

villages than in the control villages and concludes that the "...land
less households in the cooperative [sic] villages in all the three
 
districts were better off in terms of [the milk] contribution p

animal in milk than their counterparts in the control villages....

But this productivity effect was more pronounced for landed households
 
in all six villages. This, of course, implies that benefits were
 
skewed toward landed households. However, the Jha Report notes that
 
"...only the rela vely well-off people [can] afford to have their own
 
cows or buffalo." Moreover, figures in NDDB show that in the milk
sheds of Operation Flood, the landless compose 39 percent of all house
holds but produce only 11 percent of the milk. 20
 

Shah points out Lhat "...no mechanisms exist to make the impact

nonneutral to scale; whatever benefits accrue to the members [of a
 
cooperative] in terms of [a] higher price [for milk] 
are strictly in
 
proportion to the milk production of the member producers.... "21 He
 
concludes, therefore, that there is not a strong orientation toward the
 
rural poor in dairy development projects. This, however, refers to the
 
effect of prices, not of technology transfer.
 

Although producers receive a fairly high share (about 73 percent)
of the consumer price, 2 critics such as George cliim that benefits to 
producers are held down by low producers' prices. These low prices,
they claim, are the result of high fixed and variable costs in the 
dairy cooperative society structure and of inefficiencies and disecono
mies in the cooperative milk collection and marketing system. These 
critics claim that the costs of marketing are much lower in traditional 
milk processing and marketing and that the latter, being undertaken 
mainly by women, allows 
women greater control over the resulting

income. Although George cites evidence on traditional marketing costs,

she does not recognize the inherent scale limitations and inability to

handle very large volumes of milk. Moreover, her assertions about 
weaknesses in the cooperative system are not adequately substantiated. 
More substantial evidence provided in the Jha Report shows that sub
sidies to consumers in some metropolitan c ties depress the producer
price and thus reduce benefits to producers. 

Most linear programming and farm-management studies indicate that
potential benefits will accrue to the poor from the introduction of a
dairy enterprise and that these benefits are closely related to the 
number of milk animals small producers can afford to keep. 25  But 
studies using these methods merely ask whether dairying can improve the 
incomes of the rural poor; they do not examine actual project effects.
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Moreover, the normative conclusions from linear programming studies are
 
quoted in some parts of the literature as if they were derived from
 
ex-post analyses.
 

Not all poor families, landed or not, are engaged in dairying, and
 
not all of those who keep milk animals can afford milk animals of high

productivity. Some of the factors 
that affect the decision of the
 
farmer to keep milk animals are feed availability, credit availability,

and the household's ability to accept production and income risk. lhe
 
feed availability constraint may be alleviated 
by improved cash flow,

which may allow the feed concentrates required for high-productivity

milk animals to be purchased. Marketing channels for feed must also be
 
reliable. But in the context 
of income distribution, the credit and
 
risk constraints are likely to be much more important, and little empi
rical evidence exists on the effects of these constraints on the parti
cipation rates the and poor
of poor near in dairy development

projects.26
 

The availability of institutional finance for dairy development

has been studied by George and Srivastava who find. in the specific
 
cases examined, that institutional financing of dairy development

schemes is viable and feasible and provides the means for poor people

to profjtably acquire milk animals and therefore improve their
 
income. " Although they conclude that "the pattern of loan 
distribu
tion and additions to the breeding stock indicates that the cattle
 
development scheme was not one which increased the gap between the
 
rural poor and the rural rich," their data indicate that marginal and
 
landless farmers receive a disproportionate share of dairy loans. It

is clear, then, that even this evidence is weak, and that much more
 
sharply focused and rigorous studies are needed if a properly informed

understanding of the distributional issues, as they affect dairy

producers, is to be obtained.
 

Bowonder et al. comment that the progressive distributional aspect

of dairy development they observed was 
primarily due to a government

credit 
 program. Since such programs are not part of Operation

Flood, these comments are more relevant 
to other dairy developmer1t

schemes. Targeted credit programs are not incompatible with coopera
tives and indeed may be synergistic. They are, however, distinct.
 

DISTRIBUTION OF GAINS TO CONSUMERS
 

Apart from influencing the incomes of producers, wage laborers,

and the suppliers of dairy production inputs, Operation Flood may also
 
affect consumers through changes in the price they pay for milk. 
 Such
 
changes in consumer welfare can be measured by estimating values, such
 
as consumer surplus or compensating and equivalent variation. It is
 
not necessary, however, to delve into the 
nuances of such measures of
 
welfare g 
n to derive useful guidance for food policy or agricultural
L
research.
 ' Clear indications of the potential distribution of the
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benefits consequent on changes in the prices of commodities affected by

increased dairy marketing and production (for example, dairy products

and cereals) can be obtained by examining existing household budget

shares to these commodities. Ex-post, of course, 
is also necessary to

determine whether prices have changed before any 
measure of change in
 
consumer 	welfare can be derived.
 

There can be little dispute about the potential distribution of

real income gains following a fall 
in the price of fluid milk. In
 
India, as indicated in Table 3, the consumption of milk is highly

skewed toward the upper-income groups--a phenomenon that predates and
 
cannot, therefore, be attributed to Operatioi Flood. Similar data from
 
1980 indicate large differences in average consumption in different
 
states; for example, average daily consumption of milk per expenditure

unit in rural Orissa was 16.5 grams, while itwas 
112.5 grams in neighboring Andhra Pradesh. 3 0 Yet in each state the pattern of increasing
milk consumption with increasing income is quite 	apparent and far more
pronounced than increases in cereals in calories and
or proteins.
Since the change in consumer surplus following a price change isroughly 	 proportional to initial levels of consumption, the greatest
share of benefits goes to the upper-income groups. This point has been

widely acknowledged, for example, in the generally favoral e World Food
 
Programme evaluation of Operation Flood cited by Lipton.
 

Table 3--Expenditure on dairy products, 1973/74
 

Monthly per 	 Rural 
 Urban
 
Capita Expen- Sample Sample

diture Group Expenditure Proportion Expenditure Proportion
 

(rupees) (rupees) (percent) (rupees) (percent)
 

0 - 18 0.12 1.6 0.70 0.4
 
18 - 21 0.24 1.7 0.25 0.3

21 - 24 0.42 2.7 0.65 0.8 
24 - 28 0.51 4.8 0.83 2.1 
28 - 34 0.96 10.3 1.51 5.3 
34 - 43 1.74 17.8 2.32 11.9 
43 - 55 3.10 20.1 3.72 16.3

55 - 75 5.22 20.5 6.03 20.9
75 - 100 8.19 11.0 8.92 15.9
 
100 - 150 13.44 6.6 13.21 14.8 
150 - 200 17.10 1.6 19.21 5.9 
200 + 26.12 1.1 25.98 5.2
 

Source: 	 India, Department of Statistics, National Sample Survey 28th
 
Round (October 1973-June 1974), Report 240 (New Delhi:
 
Department of Statistics, 1977).
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However, an assessment of the effect of dairy development on con
sumers' welfare should include the effects on prices, other than the 
price of fluid milk, that are attributable to dairy development. While 
a reduction in the price of fluid milk "holding other prices constant" 
cannot lower and will generally raise consumers' welfare, the net 
effect is uncertain if dairy development also raises other prices. The 
resulting changes in economic welfare when more than one price changes 
are more difficult to calculate. However, the prices (other than milk) 
most likely to be affected by dairy development are those of the coarse 
grains, since they are used as animal feed. They are also commonly 
eaten by the poor (see Fable 4). Thus, if dairy development does 
operate to incrc.se the price of cuarse grains, this is likely to 
further skew benefits in favor of the relatively rich. There seems, 
however, to be no evidence relating dairy development to grain prices. 

Table 4--Consumption of selected coarse grains, 1973/74 

Per Capita
Monthly Expen- Rural Urban 
ditura Group Sorghum Maize Bajra Ragi Sorghum Maize Bajra Ragi 

(rupees) 	 (kilograms per month) 

0 - 18 1.08 0.87 0.39 0.39 0.52 0.08 0.85 0.01 
18 - 21 1.48 1.12 0.49 0.48 2.11 ... ... 0.14 
21 - 24 1.76 0.74 0.77 0.63 1.00 0.22 0.19 0.28 
24 - 28 1.89 0.79 0.87 0.59 1.87 0.23 0.63 0.22 
28 - 34 1.84 1.04 0.95 0.57 1.37 0.26 0.68 0.20 
34 - 43 1.83 0.85 1.12 0.44 1.14 0.18 0.65 0.15 
43 - 55 1.65 0.94 1.24 0.46 0.91 0.14 0.39 0.10 
55 - 75 1.42 0.83 1.39 0.48 0.83 0.16 0.48 0.12 
75 - 100 1.33 0.97 1.45 0.69 0.62 0.07 0.41 0.11 
100 - 150 1.28 0.78 1.92 0.70 0.44 0.07 0.24 0.09 
150 - 200 1.75 0 66 1.03 0.85 0.22 0.04 0.07 0.03 
200 + 1.41 0.76 0.92 2.03 0.14 0.02 0.03 0.03 

Source: 	 India, Departmernt of Statistics, National Sample Survey 28th 
Round (October 1973-June 1974, Report 240 (New Delhi: 
Department of Statistics, 1977). 

Similar consequences can be expected regarding changes in butter
milk prices. Although there is less evidence about the consumption ef 
this product (see below), it is commonly assumed to be predominantly 
consumed by the poor. Dairy development is widely hypothesized to lead
 
to a reduction in the supply of buttermilk and hence to higher prices.
 
This is, according to commentators such as George, because the in
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creased marketing leaves less milk for gh e production, of which
 
processed buttermilk is a residual product.- If these assumptions
 
are correct, the distribution of consumer benefits resulting from dairy

development will 
be further skewed in favor of the upper-income groups.
 

The measurement of the effects on consumer welfare of price

changes such as these is handicapped by the lack of agreement as to
 
which changes in prices can be attributed to Operation Flood. One
 
critic of Operation Flood 
claims that "the sale of reconstituted EEC
 
milk enables the Indian Dairy Corporation to pay a higher price than it

could otherwise for milk in the village." 33 It is ironic that this is
 
depicted as a criticism of the program, but it is 
at least more consis
tent than George's view that Operation Flood does not raise real pro
ducer price yet induces producers to increase the supply of milk to
the market.- Unless there are widespread forced sales, tied agree
ments, or other institutional constraints, these 
two assertions are
 
hard to reconcile. (The rebate of a portion of cooperative profits

[the dividend] that is proportional to sales can be considered as a
 
component of the sales price.)
 

It is possible, even likely, that new marketing channels can raise
 
the milk price in rural 
areas while lowering it in urban markets. The
 
common 
rhetoric is that dairy cooperatives eliminate the abnormal
 
profits taken by middlemen, but there is little evidence that middlemen
 
have the market power to extract such profits. Nyholm et al., in a
 
report on the Bangalore milkshed, report that middlemen still 
mediate
 
between producers and cooperatives but the margin is small. 3S Singh

and Kelley give evidence that the Anand coopertive differed little in

its purchasing patterns 
from the Polson dairy. It is likely, then,

that cooperatives operate to reduce the costs of 
marketing through

scale economies. 
 Such savings as well as possible price reductions
 
resulting from increased production within a milkshed, may, combined
 
with the direct effect of food aid, reduce urban prices.
 

Both Lipton and Terhal and Doornbos argue that dairy aid,

integral component of Operation Flood, depresses producer prices.

Lipton estimates this price reduction to be between 8 and 21 percent

based on the ratio of aid to marketed surplus. 
 (This is likely to be
 
an overestimate if the marketed surplus is price-responsive.) Never
theless, a more important issue is raised by Terhal and Doornbos; they

note that while food aid increases the local availability of milk,

urban prices are basically set by the state and municipal governments

and tend to be kept low. Jul attributes this to political pres
sures.3 Thus the availability of food aid may help to reduce the
 
pressures on the government to raise prices, yet the milk market in
 
urban areas is unlikely to be in a price equilibrium. In such dis
equilibrium situations, the relationship of increased supply local
to 

prices is not straightforward. Moreover, the resources that 
a consumer
 
must allocate to purchase milk may not be measured by the rupee 
cost

alone. Milk rationing has been common iy9 cities and queuing has been
 
necessary to obtain the available supply. Since studies of the urban
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milk market have neither explored the extent and characteristics of
 
disequilibrium (ifthis is the nature of the market) nor documented the
 
relative scale of the noncooperative market (according to the Jha
 
Report, the latter is thought to be about 50 percent in the four metro
politan cities of Delhi, Calcutta, Madras, and Bombay), 40 the full
 
extent of the effect of Operation Flood on consumer prices in urban
 
areas is not clear.
 

Because increased grain production over the last two decades has
 
affected imports more than per capita availability, analysis of the 
current and potential demand, supply, and trade of coarse grains is
 
necessary before a clear measure of the effect of any change (attribut
able to dairy development) in the use of such coarse grains can be 
determined. Moreover, from what is known about present marketing chan
nels and costs, local price effects due to increased dairying may
deviate substantially from the national average effect, although

evidence is not readily available.
 

NUTRITIONIA1 I E!-FCT 

Much of the debate on the effect of Operation Flood has focused 
on the effect of dairy cooperatives on the protein intake of both con
sumer and prnducer families. From a purely economic perspective, the 
distribution of benefits could be mreasured by the real income gains
 
discussed above. However, since it is often believed that increased
 
consumption of food by the poor brings positive externalities for
 
society in the form of increased human capital and improved health,
 
some analysts of Operation Flood have examined specific food and
 
nutrient intakes. The utility-maximizing decisions of households may
 
not, however, result in a distribution of food resources that is pro
portiorial to nutritional need. 41 Specifically, increases in the total
 
economic welfare of a household may not translate into improved nutri
tion for the most vulnerable members of the household--children and
 
pregnant women. Accordingly, much of the argument about the nutri
tional consequences of dairy projects is concerned with changes in the
 
pattern of food purchases and distribution. 

This still leaves the question of whether the proper focus of
 
inquiry should be milk consulption or nutrient consumption. This issue
 
is somewhat clouded by the oft-cited recommendation of the Indian
 
Council of Medical Research that an average per capita availability of
 
180 grams of milk daily would be adequate to balance the diets of both 
the vegetarian and nonveg tarian sections of the Indian population. 42 
The logic of this recommendation is not obvious. First, average avail
ability indicates little about the consumption of those who are nutri
tionally at risk. As shown in Table 3, the consumption of dairy
products by the poor is a small fraction of the na jonal average
intake. Second, although milk has a particular importance in the diets 
of infants,4 it is not a biological requirement, nor is "animal" pro
tein, or what George calls "lactic" protein.4 4 Although milk is a 
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digestible source of protein, combinations of pulses and grain can al

provide equivalent protein at lower unit cost than dairy products.

Indeed, during the inception and implementation of Operation Flood I

and Ii, protein policy guidelines were less rigid than is reflected in 
the writings of either the supporters or the critics of dairy develop
ment. As a result of a number of studies in the early 1970s, which 
indicated that protein intake was generally adeuate when caloric con
sumption met prevalent standards J4or intakes,46 greater emphasis was 
placed on 
raising energy intakes. This emphasis has been questioned

during revisions of protein requirements and by the recognitiol that
caloric requirements, unlike those for prot n, reflect a normative 
judgment about appropriate energy levels.' m Hence, the 
 useful
 
question in regard to the nutritional effect of dairy development is
 
whether total energy and protein intake is affected, but little is
 
known about this matter.
 

Agricultural development can influence the nutrition of indian
vidual by affecting (1) the amount and kirds of food available in the
market or on the farm at a given time and place, (2) the ability of
the household--of which the individual 
is a member--to obtain available
 
food, (3) the desire of the head of the household to obtain food to

which he or she has access, (4) the allocation of the required food
 
among household members, and (5) the physiological utilization of
 
ingested food by the malnourished individual. 49
 

Regarding the first of these factors, milk availability, the
evidence has been reviewed in earlier sections. Evidence on the second 
has also been reviewed but some recapitulation is necessary. Clearly
as income goes up, 
the ability to purchase food increases, and in India
 
the propensity of the poor to prchase food 
out of additional income is
 
among the highest in the world. 0
 

The income effect can, 
however, be offset by reduced availability,

which would lead to higher prices. As indicated above, such price

effects are not well documented. However, evidence on changes in mar
keted surplus--contrary to George, who also claims there is a reverse
 
respopje to price--is not evidence of reduced availability at the 
farm. For example, while Thakur reports that villages with coopera
tives have a higher marketed surplus of milk than villages without 
cooperati s, he does not report whether production increased in those 
villages. In three two-group comparisons, Singh and Das found pro
duction and the marketed surplus to be higher in villages with 
cooperatives than in villages without them.53  
Even holding production
 
constant, marketed surplus may increase or 
decrease following a price

change, depending on the relative magnitudes of the income and price
elasticities. The effect of a price rise real
on income--hence, on
 
ability to acquire food--is nevertheless positive for net producers.

Even for nonproducers, the net calorific effect of 
an increase in milk
 
prices may be ambiguous. For example, Selowsky shows how the 
cross
price effect of milk prices on g.ain consumption can override the own
price effect, giving a net positive effect on total calorie intake
 



64
 

following an increase in milk prices. 5 4  Pitt, pwever, observes a 
small but negative net effect for rural Bangladesh." 

Because buttermilk is less expensive than milk, its role in the 
diets of the poor may differ from that of milk. Furthermore, as the 
markets for buttermilk are thin, a switch from household production of 
ghee to widespread marketing of fluid milk may have a major effect on 
the availability buttermilk. cites research thatof George riocuLments 
the importance of buttermilk distribution to labo-ers by feuail land
lords in Haryana, but the same report (lid not find bu ttermilk to be 
important in a village without a cooperative in Kerala. 6 Somnjce and 
Somjee describe the Y ttermilk issue as "phony" but offer no evidence 
for their statement .~ Indeed, there is little data on the role of 
buttermilk ino the diets of the poor. Although it is sometimes given to 
laborers, the prevalence of this practice is not known. Nor, even if 
widespread, is it known whether wages, in kind or otherwise, have 
adjusted to compensate for changes in buttermilk availability. The net 
nutritional effect of changes in the supply of buttermilk is, there
fore, still a matter of conjecture. 

Turning now to the third point above, it may be asked: Does the 
existence of a dairy cooperative influence the desire of a household to 
obtain food? Since it may nfluence the potential return to investment 
and hence the propensity to consume out o current income, it may have 
an effect on the nutritional status of some family members, but there 
is little evidence. Nor is there evidence that changes in the timing 
or the manner of payment for milk influence a household's constumption 
pattern. ehta, drawing on evidence from nutritional surveys in the 
Kheda district of Gujarat, concludes that although dairying had a posi
tive effect on the generation of cash income. the majority of children 

8remained undernourished. This indicates merely that dairy develop
ment has not el imi nated malnutrition, not that such development con
tributes to it. Otler commentators suggest that families dependent on 
dairying tend, with increasing milk sales, to substitute the consump
t ion of pul ses and vegetables for milk. The net impact of such 
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arbitrage on nutrient consumption is positive. 

There is evidence from some cooperatives that women have taken a 
more active role in milk nia keting after the formation of a dairy
cooperative, but it is not known this has influencedwhether household 
purchasing patterns or the intrafamily distribution of food (point 4 
above). Similarly, nothing is known about the effects of dairy
development on the physiologicl processes of eating (point 5 above). 

Finally, a related issue concerning nutrition merits mention. 
Although most European Economic Community aid in the form of powdered
milk is reconstituted to fluid milk, dairy development also includes 
the promotion of a domestic powdered-milk industry. The 6ooperative 
sector dominates the production of milk-based infant foods. 6 ' At pres
ent there seems to be no evidence that the development of this market 
has contributed to a decline in the incidence of breastfeeding in the 
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cities or elsewhere. Nevertheless, such a decline is a serious nutri
tional problem in a number of countries and deserves study in India.
 

In summary, the paucity of evidence about the effects of dairy

development on nutrition allows both proponents and critics to make
 
unsubstantiated claims. However, changes in the consumption of milk-
an item that is not generally a major or cost-effective source of
 
nutrients for the poor--should not be central to the evaluation of 
Operation Flood. Of much greater importance is the program's effect on
 
production, incomes, and total intake of calories and protein. Firm
 
evidence on these matters would allow a more informed debate on appro
priate pricing policies.
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6. CONCLUSIONS AND MICROECONOMIC RESEARCH PRIORITIES
 

In previous chapters, the origins of the Indian dairy cooperative
 
system have been described and the evolution of Operation Flood has
 
been outlined. A review has been made of the arguments of supporters
 
and critics and of te evidence upon which these arguments are based.
 
What then has been learned?
 

It is clear that Operation Flood (in all its phases) is an ambi
tious program, but with potential to match. The scale of its opera
tions and the social and economic changes it seeks to induce are large,
 
even making allowance for the size of the Indian agricultural sector.
 
It is not, therefore, surprising that the program is controversial.
 
Although a number of studies have been undertaken, it is surprising
 
that the information so far collected on the effect of Operation Flood
 
is so lacking in scientific rigor and, thus, that most of the
 
arguments, both favorable and unfavorable, are not adequately sustained
 
by the available evidence.
 

From an institutional viewpoint, the essence of Operation Flood is
 
the widespread emulation of the AMLIL cooperative. The extent to which
 
the AMUL cooperative has been genuinely replicated is unclear despite
 
the claims of those who have studied the issue. The debate is con
ducted in largely sociopolitical terms and is much concerned with the
 
cooperative model in Anand and the (apparent) loss of purity in the
 
expansion under Operation Flood. In its broadest form this argument is
 
of little value, given the paternalist nature of government policy
 
toward cooperatives. Centralization allows for expansion according to
 
a blueprint, but reduces flexibility to adapt to local conditions. At
 
the microlevel the debate provides useful information on how rural
 
cooperatives work (or do not work) in India. Only very modest efforts,
 
however, have been made to explore alternatives to the cooperative
 
model as a vehicle for oa;ry development. Moreover, few observers note
 
the benefits that may be derived from improved market intelligence and
 
marketing structures, such as those associated with Operation Flood,
 
but that do not depend on a cooperative form of organization. Simi
larly, the question of whether such marketing improvements could be
 
provided without large-scale public investment is not adequately
 
addressed.
 

Apart from its institutional objectives, Operation Flood aims to
 
further India's policy of increasing milk production mainly through
 
technological change. The program's main focus is the introduction of
 
improved production, marketing, and processing technology. To increase
 
production, Operation Flood relies heavily on the adoption of crossbred
 
cows by milk producers, but only modest progress has been made. If,
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however, the share of crossbred cattle in the national milk herd rises
 
substantially, this could put upward pressure on feed prices or
 
increase imports, or both, and thus induce more widespread changes in
 
relative prices. The literature provides little evidence that such
 
input supply and price issues have been properly analyzed.
 

Under Operation Flood, increased production and cooperative mar
keting by milk producers has relied on the investment of large sLIms in 
capital-intensive dairy processing plant. The dairy industry, however,

is not yet able to filance such investrients from internal surpluses and
 
plans to rely heavily on external, largely concessional, finance for
 
the next few years. There is some evidence that some of the fixed 
assets so far created are underutilized. This tends to reduce the 
ability of the industry to profitably borrow and deploy commercial 
funds. The economic effects and the desirability of dependence on
concessional, largely food, aid is the of much argument,fo irce which 
has been largely ignored in this review. , 

In India, cattle are kept primarily as a source of draft power;

buffalo are the main milk producers. Recent evidence suggests that
 
increasing milk production is primarily due to a long-term secular
 
trend toward buffalo in the national herd. This trend seems to be due
 
to the greater feed-conversion efficiency of buffalo compared to cows,

the increased availability of crop residues, and increased farm mecha
nization. This trend has been observed in all-India data and, more
 
specifically, in Gujarat, where intensive ddiry activities date back to
 
the late 1940s, and in the Punjab, where public-sector dairy develop
ment activities have been minimal. However, the strategy of Operation

Flood and the dairy development projects was to go directly from 
a
 
farming system, where the local cow dominates, to one based on the
 
crossbred cow, bypassing altogether the stage where the buffalo is the
 
main milk animal. It has been shown that this did not 
happen in Anand.
 
There are indications also in the literature that this may not be a
 
feasible strategy and the NDDB is now giving increased attention to the
 
role of buffalo in dairy production.
 

Overall, the 
evidence reviewed suggests that the main determinant
 
of increased milk output may be an improvement in the productivity of 
the existing milk stock through better feeding and husbandry practices.

Therefore, to the extent that dairy development activities directly or

indirectly affect feeding and husbandry practices, they may have a 
substantial effect on milk supply. The availability of animal feed is
 
thus an importdnt issue. There is evidence suggesting that the availa
bility of feed is a major constraint to dairy development. Increased

fodder cultivation does not seem to be a solution favored by farmers,
since the introduction of fodder crops has not become widespread.

There is no evidence in the literature about the reasons for the poor 
acceptance of fodder crops.
 

Traditionally, the milk marketing system has depended upon 
the
 
irregular collection, transport, and sale of milk by private traders.
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The volume of milk that such a system can handle is limited by the 
seasonality of production, the perishability of the product, and the
 
large capital investments required to establish processing and market
ing facilities in the cities. Such capital investment is generally
beyond the means of small-scale private traders, but private dairy 
plants have been developed in areas such as the Punjab and in the major 
cities. 

The dairy development projects intervene in the traditional milk 
production and marketing system by establishing village marketing out
lets for the year-round collection of milk at established prices. The 
village cooperative provides inputs, artificial insemination services,
and technical information that enable farmers to increase production. 

Existing empirical evidence on the effect of specific dairy devel
opment projects is generally inadequate. There are no longitudinal
studies that separate specific project effects from secular trends. 
However, several studies have assessed project effect by comparing one 
group of farms exposed to the project with another group that was not 
and have found that. most of the differences favored the villages in the 
project. 

Because these conclusions were reached on the basis of simple
comparisons of averages without formal statistical testing of differ
ences between means or testing for biases in sample selection, the 
results are only indicative.
 

Other studies have used econometric and other techniques to assess 
the actual or potential effect on milk output of the introduction of 
crossbred cows, changes in numibers of milk animals, and better feeding.
These studies show that crossbred cows and buffale are markedly
superior to local covs. The introduction of crossbred technology is, 
among other things, highly dependent on an efficient artificial insemi
nation program. This program, however, has been slow and its effec
tiveness highly debated.
 

The poor acceptance of crossbred cows is attributed to the
 
scarcity of fodder, the belief that crossbred bullocks are not good
draft animals, and the limited resources available to small farmers. 
There is evidence that crossbred cows require substantially higher feed
 
inputs than local cows, but the claim that technical knowledge is not 
well diffused is unsubstantiated. Crossbred animals are expensive and
 
farmers appear reluctant to purchase them because of higher risks of 
disease and mortality and the need for careful management. These mat
ters have not been satisfactorily examined in the literature. 

Better feeding is a major and widely documented source of in
creased productivity inmilk animals. Where dairy development projects
 
can induce better feeding, substantial increases in milk yields should
 
result.
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Dairy development projec s have three main potential links to the
 
cropping systeri: the shift o labor and land resources from crop pro
duction to daiiy activities; the effect of increased milk sales
 
receipts on cash constraints in crop production; and the effect of new
 
dairy-management concepts on the adoption of new technology in crop
production, and vice versa. Of these three links, only the first has
 
received much attention, primarily in relation to possible changes in 
the demand for labor.
 

One study concluded that the total labor demand for dairying is 
primarily determined by the number of milk animals kept. If that con
clusion is generally applicable, a dairy development project that 
results in a large increase in the number of animals will also cause a 
significant increase in the demand for labor. But if the mnain effect 
of dairy development projects is on productivity, the labor-demand link 
is likely to De much weaker. 

The incomes of milk producers who are participating in dairy

development projects are affected by the additional milk output, the 
cost involved, and the degree of interaction between the dairy and
 
cropping activities. Moreover, a distinction must be drawn between
 
absolute and relative income changes. Although the projects may have 
a
 
positive effect on average incomes and on the incomes of the poor,
these income changes may not be equally distributed. The income
 
effects of dairy development have been explored in a number of studies.
 
These studies, which are linked to those mentioned earlier, are usually

based on simple comparisons and concentrate on measurement of the fol
lowing indicators: the quantity of milk marketed and the prices

received, the revenue from milk and milk products, and the costs of 
milk production. The results typically show higher milk prices, a
 
greater quantity of marketed milk, and higher revenues from milk sales
 
in villages with dairy cooperatives. These studies also show the cost
 
of production to be higher in villages with cooperatives than in those
 
without. However, these conclusions are only indicative, since the
 
comparative basis of the analysis precludes any inference of causality.

Additionally, these studies use evidence from single-visit surveys

rather than from annualized revenue and expenditure data from several
 
visits. Moreover, they consider neither interactions with the cropping
 
system noi" changes in the level and composition of crop output.
 

The distribution of bovine ownership in India is more even than 
the distribution of land ownership, and more milk animals per unit of
 
land are kept by small and marginal farmers than by large farmers. 
Thus, among those who own or rent land, dairy activity output is more 
evenly distributed than crop activity output. Hence, several authors
 
maintain that dair, development has a large positive distributional
 
effect. Nevertheless, the few studies that have addressed this issue
 
conclude Lhat benefits from dairying are biased toward landed house
holds, or at least that there is no strong orientation toward the rural
 
poor; these conclusions are handicapped by significant methodological

weaknesses. Other, mainly linear-programming and farm-management,
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studies suggest that the benefits realized by the poor from dairy

development will depend entirely on the number of animals they keep.

However, these studies ask only whether the incomes of poor farmers 
can

be improved by dairying and do not examine the actual effects of dairy

development projects. 
 Moreover, the normative conclusions from linear
 
programming studies are quoted in some parts 
of the literature as if
 
they were derived from ex-post analyses; they were not.
 

Among poor families who engage in dairying, not all can afford
 
high-productivity animals. Whether or not poor farmers keep milk
 
animals at all depends on the availability of feed and capital and on
 
their ability to accept production and income risk. Improved cash flow
 
may relieve the feed constraint, but in the context of income distribu
tion, capital and risk are probably the more important constraints, and
 
there is little empirical evidence as to how these constraints affect
 
the participation 
and welfare of poor households in dairy development
 
projects.
 

Aside from the influence of Operation Flood on the incomes of
 
producers, wage laborers, and suppliers of dairy-production inputs,

consumers may be affected by the program through changes in the price
they pay for milk. The potential distribution of real income gains
after a fall in fluid milk prices can scarcely be disputed. The con
sumption of milk in India has been 
highly skewed toward upper-income
 
groups since long before Operation Flood. Because the change in 
con
sumer surplus following a price change is roughly proportional to

initial consumption levels, upper-income groups reap the largest

benefits. Although a reduction in fluid milk prices never lowers and
 
usually raises the welfare of consumers, the net effect if dairy devel
opment also raises other prices has not been rigorously studied. The
 
effect that dairy cooperatives have on the protein intake of consumer
 
and producer families has been the focus of much debate. 
 Some analysts

have examined this problem from a purely economic perspective; others 
have studied snecific food and nutrient intakes. 
 Much of the discus
sion about the nutritional consequences of dairy development projects
 
concerns 
changes in food purchase and distribution patterns. The most
 
useful question about the nutritional effect of dairy development is
 
whether the total 
energy and protein intake is affected, but little is
 
known about this matter.
 

In general, the paucity of evidence about the effects of dairy

development on nutrition allows both proponents 
and critics to make
 
unsubstantiated claims. 
 However, changes in the consumption of milk-
an item that is not generally a major or cost-effective source of
 
nutrients for the poor--should not be central to the evaluation of
 
Operation Flood. Of much greater importance is the program's effect on
 
production, incomes, and total nutrient consumption. Firm evidence on
 
these aspects would allow a more informed debate on the welfare effects
 
of Operation Flood and on the development of appropriate policies.
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MICROECONOMIC RESEARCH PRIORITIES
 

The need for more information and rigorous study if the effect of

Operation Flood is to be objectively determined has been repeatedly

noted in this paper. At the aggregate level, further review of

constraints to dairy development (capital and fodder supplies 

the
 
in rela

tion to the composition of the national herd) are clearly necessary.

At the farm-household level too, much microeconomic 
evidence is

needed. Indeed, it can be convincingly argued that the true test of
Operation Flood, or any other project, is whether it increases thewelfare of those directly and indirectly affected. Thus there are a
number of issues worthy of serious research and investigation, which 
are 
listed beliw in the form of a series of questions.
 

Direct Output Effects 

Operation Flood (the project) aims to increase aggregate milk
production significantly. This suggests the following 
 specific

questions:
 

1. Have milk yields increased significantly as a result of the
 
project?
 

2. Has the size or the composition of the dairy herd changed
significantly as a result of the project? 

3. Has the number of crossbred cattle owned by households in the

project area increased through purchases or through breeding 
as a
 
result of project activities?
 

4. The ownership of dairy cattle is positively correlated with
land ownership. Has the number of crossbred cattle owned by landless
 
households increased because of the project?
 

5. Is the primary source of 
expansion of milk production in
creased yields or growth in the size of the herd?
 

Indirect Output Effects
 

These questions relate to 
the effects of the project on the pro
duction of other agricultural products, such as foodgrains:
 

1. Has income from milk sales increased as a result of the pro
ject? And, if so, operating through a relaxation of the cash flow 
constraint, has the project induced increased 
purchases and use of
 
modern inputs in foodgrain production among project participants?
 

2. Is the magnitude of any increase in the purchase and use of
modern inputs for foodgrain production positively correlated with the 
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length of time that the household has participated in (or has been
 
exposed to) the project?
 

3. Has the project caused a significant increase in the area
 
devoted to fodder crop production among project participants?
 

4. Even if inore land is in fodder as a result of the project, has
 
the use of modern inputs in foodgrain production increased, resulting
 
in an overall increase in foodgrain production?
 

Effects on Milk Consumption
 

The following questions are important:
 

1. Has milk consumption by low-income milk-producing households
 
declined because of the project? (The basis of this question is that
 
the effect on milk consumption of the rise in the price of milk may be
 
greater than the income effect.)
 

2. Does the milk supply to consumers in rural areas initially
 
fall because of the project? (This question implies that the transfer
 
of milk from rural to urban areas at least initially exceeds the in
crease in production due to the project.)
 

Effects on Household Consumption and Nutrition
 

These questions are related to the consumptiorn effects of the
 
project. Specifically, they are concerned with aggregate calorie and
 
protein consumption among milk-producing households (both landed and
 
landless):
 

1. What is the share of incremental household income generated by
 
the project that is spent on the purchase of additional food?
 

2. Does any increase in the consumption of purchased and home
grown calories and protein significantly exceed any reduction in
 
calorie and protein consumption resulting from the sale of milk and
 
dairy products hitherto consumed? (That is, does the income effect on
 
food consumption override the loss of calories that results from sales
 
of milk and milk products by milk-producing households?)
 

Distribution of Benefits to Milk Producers
 

These questions are related not only to the aggregate project
 
effect on incomes but also to the way in which income changes are dis
tributed among milk producers. Specifically, because many households
 
have no cattle before the project, it should be established whether the
 
proportion of households with milk animals has increased:
 



77
 

1. Has the proportion of households with milk animals increased
 as a result of the project? 

2. Have poor households been induced to start a dairy enterprise
as 
a result of the project?
 

3. Are the net returns from increased milk production due to
project different for households in different classes? 
the
 

Reliable and well--esearched answers to all or at least some ofthese questions would permit most of the myriad claims and counterclaims about the effects of Operation Flood to be more objectivelyreviewed and accepted or rejected. These questions can 
be addressed if
empirical evidence is collected through 
a conceptually complete evaluation framework that 
provides information 
not only about the with- and
without-project situation, but 
also collects information before and
after the introduction 
of the project. Subsequent analysis will
require rigorous statistical and econometric procedures that allow the
influence of confounding effects to be controlled.
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1Hannan Ezekiel, "The Role of Dairy Food Aid in Economic and
 
Social Development," International Food Policy Research Institute,
 
Washington, D.C., March 1987 (mimeographed).
 

2Edward Clay and Mark Mitchell, "European Community Food Aid in
 
Dairy Products is Cost-Effective," European Review of Agricultural
 
Economics 10 (1983): 97-121.
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