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I. INTRODUCTION

Duriung the last decade there has been increasing concern in Colombia
with respect to the inability of the dairy production industry to respond

in the short run to the internal demand for milk, with greater volumes and

dmproved quality of the product. -This situation has become evident by the

low Level of consumption of milk estimated to be 73.4 liter of milk/person/

year by the National Institute of Welfare, far below the normal requirement

estimeted to be 143 liter/P./vear. This situation seems te Le aggravatsad

by the trend in the populatien growth in already populated consumption
centers, the low purchaging power of the low income greoups and slow increment
in nmilk production, However, and in splte of, the government 2fferit te close
the gap bziween supply and demand through different types of price pelicies,
supply lags beohind the insressing demand and has ferced the goverrment of

Colombia to import powdersd wilk to satizfy the intermal dowand, cspucially

in the urbsn avessa,

In Colombis most of the milk is produced by specialized enterprises,

mainly located in cold sreas of the country and clos2 to the zonsumpticn

centers, These areans of production are the onss whers productlvity gains
aen be nade to meet tho increasing demand, lowever, this potenzizl can he
dinmin!shed dua to low marks ﬁ incentives, inadeguntsz govermmont policiaes ov

orher reasen chol need o ha dovantip
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Cundinamarca, which explains the reason for the low level of performances
of the production part of the dairy subsector. It is important however

to indicéte that an increase in supply occurs at the end 6f the vear due

" to the effect of the rainy season. However a decrease in demand evolves
‘by the same period dﬁe to the scﬁoollvacation period, - This trend in demand
and supply leads to-a milk surplus with lower prices during the same

period (Fig. 1).

oy




!
bl : ke B SR R OB A 2 A B AR o £ S KA, o Sl L el B e SRR RN R AT G AT e A %;tiﬁi::ﬂ

II. THE DAIRY SUBSECTOR: TOWARD A VIABLE RESEARCH FRAMEWORK.

From a methodological point of wiew the development of an effective
_ research for understanding agricultﬁral davelopment requires some sort of
paradigma which helps to indicate how the system operates under a given

set of conditions and how it will respond to new alternatives,

In order to deal effectively with this set of factors and conditions
affecting a given subsector Rossmiller (7) consider that "in all countries
a complex set of vertical and horizontal linkages are necessary prerequi-
rement for agricultural sector development'. The comprehension of these
linkages are centfal in the development of an analitical capacity, wﬁich
provides the decision marker with an understanding of the likely consaquences |
of alternaiive courses of action, He argues that much of the aznalysis ltself, |
must include knowledge from a variety of disciplines. These irnclude the
teﬁﬁuical level and relationships within agriculture, the economic situvation
and structure, tha state of human change, the institutional enviroment and

the political process and its constraints.

.
Harrison (2) when looking at the coordinaticn and linkages in & mar-
keting analysis takes a system orientation. The syeten orientation emphazizes

' “interdependences of related activities and 1t is concernad with tha mouvdl

nation o0& economic activifies as a system, The prcduction of farm inputs,
farm production and food distribution are viewed as & system becaunze they
are interdependent. Hé observes that increases in productiviiy Ln one part
of the system may greatlly improve the potential for ths whole systam.

Similarly failure at any functional level may cause siagnstioa in the entire

system'',
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The term subgector came in use in 1968 by Shaffer (?), being elsborated
and somewhst modified later. A subsector was defined as "the verticsl set g
of activities in the production and distribution of a closely related set

c¢f commodities. 1Its also a meaningful grouping of economic activities,

-related vertically and hurizontaly by market relationships. It differs

from the industry as a unit of study, in the sense that a subsector fncludes

toth vertical and horizontal relationships, whereas in an {irdustry the produc

tion units are related horizontally (9); a subeector, therefore, may include '
several industyies,

v

French (1), fournd that subsector studies mean different thines to
. ‘ o

different people. For Shaffer (10} tha “scopa of any particular subsector
study will be circumscribad by the limin of the available resourcss'. e
contends that, th2 main objective ol tha subtector study 13 “to provide =

conceptusrl frawz work for oryeniszing wewisting inovledge sbout the subsectar

ard to specify the nature and important of the wissinvg iuformecion”. He

argues thet the rove imparisnt quastions concerniug econcemis organizaiion

are there irvolving the "eeordivation of saquentiel activities by which

goods and servicaes ave 4 apd digtribuced", 1r thie respect ne ratsad
gaveral importsnt questions raisvent to tha scononic vasesrch and the
Cendeavetr of tha gresens study.
1. Does prives urceitaiaty assccigted with scesonal and anuvew pricos
varistion pdd uneesssoxy cest?  If so, what changes oiil raduse poice
vasiatione?, L
dehre The sconcwmle of seele avd the sizne  of the (duns or preduckion




units in the system adequate?, If production units are larger or

smaller than necessary, what are the motives for it?, and which are

LR

the economic optimum?,
3.  Are there barriers to technological progress?. 1Is the adoption of
new techniques restricted by labor practices, monopoly control regu-

latory practices, price level, etc. ’ )

For Shaffer the (9) concept of subsector is closely related to his
perception of a system; by a system orientation he simply means ''the analy
sis of a problem in the context of a broader system; anAanalysis which

takes into account feedbacks, sequences and externalitises”,

Therefore tha>uniqueness of the subsector studies is not in the methh-
dology but in the scope and compréhensiveness of the reseaich, ol i; more
a départure in research organization than a departure from traditional
approaches éf agricultural economics resszarch". This consideration is
especialiy relevant for the present study in the sense that it attempts
to determine the flow of consequences from the dynamic on-going conditions
or from the effect of induced modifications on the conduct of thn subsys-

tem. ' : i - : E . .

rAn appropiaie éubseqtor ﬁas been define& by Pﬁrceli as; "A"set of two
o; more interrelated parts of the toial systazm which exﬁib the important
characteristics of the cotal systam, Such chéracterisaics include price
discovery processes, product iuformaclcn [lews, separate maunager ceAtérs".

Once an appropilate subsystem is {dentifind, Lie argues that attention cen be
pprop y s ‘

directed. to the development of & wethodology which can both isolate and




evaluate the important economic relationships, R

Lo

ihe definitio; ﬁf a SUbsectof:iﬁ ééiombia»éould bé éob bros& éo g;
fullyvexposed'in the ﬁreseﬁt research although it is feit that it is nece
-géary to aelinéate a subsector which is broad enough to be relevant and
to specify it in such a way that independent research.project like the

present can be operational and comprehensive. L e b

B

Therdéiry subs;ctorrof Colombia sﬁall include tﬁe daifyrp;;dﬁéér;
the major suépliers of inputs to the producers (feed industry; déiry
manufacturing equipment, drugs), the processing, distribution, retailing
of milk and the different by préducts. It's clear that the bounderies of
the dairy subsector need to be established quite arbitrarily to make any .
research manageable, The dairy subsector is furthermore influenced by
the number and type of regulétions including winimum and intervention
prices, location, price differential, maximun selling prices, import-export
actions, sanitary regulations, and the number of agencies trying to control

the subsector.

However, subsector study is definitely toc broad to become manageable
to a single researcher and would be a source of frustration. A more viable
research orientation, still consistent with the subsecktor approach, could

be the division of the subsector intoc subparts which would be manageable

for the resaarcher, and would aliow the identificstion of the move critical -
variables affecting dairy production performance. Dealing with this part
of this industry, attention will be given to the vertical and horizontal

relationships affecting the dairy farms in the asrea under study,




Therefore the orientation of the present study is toward the develop-

ment of an understanding of the interdependences and behavorial actions of
the dairy production enterprise, and its linkages not often obvious with
traditional analysis. U wdt o Ty ’;g; 2 R AT A

L4

For the purpose of the present study, milk production and its immediate

'1inkages will include the farm production units and their relation with
the exogenous factors such as market conditions, government policies and
other relevant constraints affecting the farmers decision to expand milk

production. B Nt e

EEOE S : e 0 F

A. PROBLEM STATEMENT.

There is special concern within the country with respect to the
inability of the dairy production industry, regardless of the govermment
policies; to respondbith greater volumes and improved quality of milk in

the short and long run to an increasing demand for milk.

In Celombia most of the ﬁilk is prodﬁced by dairy farmers, with
specialized enterprisee of different'sizes; even-though there is not & clear
specification about the economic and technological optimum under the present
government policies and market conditions, The contribution of these farms
is estimated to be nearly 80 percent of the total cutpul being produced on
farms mainly located in the‘cocl weather arcas and nsar the counsumption

centers; thege ereas of production ara‘estimated as the cnes wnere producti
vity gain“ can be made, biven their factor endowments, However, this‘
potentiel te increase p*oducuiv‘ty can be affected by market conditians,u

crop competition, agricultural policies aud institutions.




For the area under study (Boyaca and Cundinamarca) a drop in consump

tion only happen around the end of the year due to school vacation. This
and the seasonal effect due to the rainy cycle generates an increase in
milk supplies, during the same period which lead to lower prices and have
a negative income effect on the produéérs. At the other extreme, lower
production levels are reached‘during the dry season (April) which usually

leads to higher retail prices (Fig. 1).

Taking into consideration th; population trend and demand analysis (7)
indicates a shortage in supply, inithe short and long run despite the pro-
duction gains made in recent years, estimated to be about 2.8 percent/year,
- (Tabla 1). As can be expected Colombia has reachéd4the voint where it has
baecome necessgary to impert powdered milk to zatisfacy the internal demand,
especially in the low urban area (4), where consumption studies have indi-
cated that Colonbiansvhave an annual consumptidn of 73.2 liters of miik/
person which is far below the minimum requiraments established by (ICRF)

(Instituto Colombianc de Bienestar Familiar),

-This situation combined with the present nutritional policies of the
govermment., %t~ reach depriﬁed tzrget grouns, indicates the need to undertake
the present study of the dairy subsector with focus on the production side

and market linkages,

Aiéa, the faet that most of the previces studies {5, 6) of the dailvy
subsector have been on the demand side, seems to tndicate the need for a
study of the dairy production structuve and producer vesponse under diffe
rent sets of goverament policles. U2 iz oxpocted that the analysin of

the internal and exiernal conditions feced by the dairy ferms, hopefully
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will help to reveal the more critical variables and options on the produc-

tion side which may be useful for policy decisions,

PRELIMINARY REVIEW OF THE MILK PRODUCTION-FIRST HANDLER

ARRANGEMENTS AND GOVERNMENT POLICIES

The purpose of this section, which will be mostly desciiptive, is to
characterize recent level and trends in production processing and consump-
tion in the Colombian dairy subsector, and to describe part of the role

of the government in the subsector.

B. TREND IN PRODUCTION, PROCESSING AND CONSUMPTION.

~

1. The dairy production industry in Colombiza,

Dairy Population: Total cattle population of Colombia in 1974 was
estimated to be 22,210.000 of which 3,088,306 adult head (14 bercent of the
total herd) were considered as dairy animals.v The average of milk per
cow/day is 2.5 kg. and it fluctuates by about 30 percent above and below
this amount according to the seasoﬁs; Cows of dairy type yield an average
amount of 7.22 kg. of milk per cbw/day, while the begf type animals yield

only 1.7 kg, (6).(Table I,.1II v II (a)).

Given the different categories of the dairy herd, inventories are

subdivided into "selecto' (dairy breeds), "mestizo', (highly crossed with

dairy breeds) and "criollo-bajo mestizaje" (slightly crossed with dairy

breeds and beef cattie), Accovding to those (G) sources, 4.3 percent of

milk cows belong to dairy breeds, 21,1 percent are highly crossed with

dairy breeds, aad 63 percent are beef breeds,
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Total milk production of the country amounts to 2,027,410 tons of
which 12,0 percent were produced by the 'selecto" cows, 33.2 percent by
the "mestizo'" cows, 9.2 percent by the "criollo-bajo mestizaje'" cows and

45,6 percent by the beef cattle cows.
The dai:y herd‘utilizes 2,953,802 has., of pastures whicﬁ give a
carrying éapacity of 0.92 head por Hectarea. The carrying of pastures for
the different types of cattle isé 1.14 head/ha. for the "selecto' cattle,
0.95 for tﬂe "mestizo", 0.79 for tﬁe "criollo—béjo mestizaje', and 0.99 |
fér the beef cattle. What these different carrying capacities could indicate

is that '"selecto' cattle are on better pasture and/or prcbably are better

managed than other breeds.

Location of dairy farms: Dairy farms ars located near the consumption

centers; location of milk pfoducers depends mainly on the availability of
dependable markets, which in turn are somewhat related to the road network
and soil quality to a great exteut. Most of the milk producers ave distri-
buted in the cold and temperéte zones c¢f the country; cut of the dairy
herd, 40,5 percent is in the cold zone, 39.8 percent in the températe zone,

and 19.7 percent in the warm zone.

Cold Zone: Sabana de Bogotd, High plateaus of Boyacd, Antioquia, and
Narifto, Sotaquird, Sibundoy, Roncescallas (Tol.), Barragin (Valle and Puracé

{Cauca).

Temperate Zone: Cowprises mzinly the coffee areas, those areas ave V

in thie Department of Valle, Antioguia, Quind{o, Caldas, fisnvalds, South
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Huila, the two Santanderes, Cundinamarca, Boyacd and the Popayan planteau.

Warm Zoﬁe: TﬁerAtIéntic Coast:aﬁduthe Valleys of‘ghe‘Cauca’éqa Mégdé
lena Rivers., fhe most reéresentative éréés in this éroup are: Vaile, San;
tanderes,'Atléntico,.Boiivar, Sucre, Magdaléna, Cesar énd Cérdoba; to a
lésser degree, could bercited Caquetd (Florencia), Putumayo (Mocoa, Puerto

As{s), and Meta (Villavicencio).

In general, farms in the cold areas are better off as far as the qua-
lity of the factor endowment (soil and temperature) than those in the tempe-
rate or warm areas. It is in this area-where semi-intensive farms are
located, many of which are relatively well organized and have potential
for further increase in their productivity. The most popular breed in this
area is Holstein, though Normandy, Red Poll, Brown, Swiss, and Ayrshire are

also important,especially among medium and small dairymen.

Farms in the temperaﬁe zone do not appear tc have the conditions as
suitable as those on the Cold Zone 2nd in faét, their productivity is
lower.' However, due to the fact thaé in the temperate zone there are seve-
ral consumption centerg, farmers have crossed some of the dairy breeds,
like Holatein, Brown Swiss, and Ayshire,‘with native zebu to produce miik
to satisfy the increasing demand, The predominant breeds in this area are

probably the "Blanco-Orejinegro' (BON) and the Harton,

Farms in the Warm zone have mostly cattle and their crosses with the
native breeds (costefic con cuerncs, romosinuano); scme farmers have intro-

duced Holstein and Brow Swiss with varisble resulgs.
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Collection and transportation of milk from farms is generally very
deficien;. In most areas dairy farms are atomistically distributed, unor-
ganized, do not have adequate roads, han@liug is poor and they lack cooling
facilities. Where roads are not available milk is transported to market
by donkey or horseback.Ordinarily the éontinuous exposure to the sun and
shaking led to the spoiling ofvthe.milk. Usually, farm to market transpor-
tation is done in non-insulated trucks and only a small percentage of them
belong to the pasteurizing plants (6). It is not unusual that warm milk
be tranSportéd in non;refrigerated trucks for up to 100 kilometers. Most
of the milk transported from small farms is done by few private truckers

who usually work with very low volumes per individual farm.
2, Milk Processing and Pasteurization.

Colombia has 43 milk progessing plants dedicated to pésteurization
and production of powdered milk, cheese, butter, acid milk, condensed milk,
sweets, caseins, etc. The estimation of the plant's potential capacity is
controversial, 1In 1974, it Qas estimated to be 2.2 millones bottles per
‘daf (6). While some estimations say that only 52 per cént of their poten-
tial capacity is utilized, others say that the unused capacity estimations

are not reslistic since the plants lack part of the equipment and facilities,

s well as the 6rgani¥étion necessary to process additional milk veolumes;
besides, most equipment is very old and there is not capital available for

renewai, The average number of liters per day processed by all plants

drops during the dry season by 20 to 25 per sent.

3

Pasteurized milk is shout 22 per cent of the total production, and
P ¥ s
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it i3 sold only in the 13 main Colombian cities. (Table IIla). Other
industrial uses of milk represent 25 per cent of milk produced and are

classified as.follows:

‘PROCESSED/MILK, 1975

SRR

) (Tons of milk equivalent)

PRODUCTS - AMOUNT | PER CENT
Buteer  2e7,080 0.0 )
Cﬁeese | o ui!» "~~"' 252;498>A | o :3g.6i J
Powderded milk - 0,747 o
Acid milk o 2,976 o
A ndonsed milk | | 12,800 2.0
Sweets, caseins, etc. e 35,692 3.0

TOTAL + v v % v v 0 v o 651,878 o 100.0

mErmmztaxsIas SRz

SOURCE: Ministry of Agriculture.

Iﬁ most large cities eiigt regulations élassifying milk into two
different grades'(A and B), However in practice, the difference is not
very clear, and the enforcement very limited, Grade A milk is sdppose&
to have about 3‘to 3.3 per cent of fa#t content, while milk grade E has a
very low fgd% content , {(about the same as skimméd milk). In nefther case

is there a very good contrel over fat content; so in reality, the fat

content can be almost anything from normal to below normal,
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3. Mérketing Channels,

Milk Procurement.

With respect to supply of milk for processors, there is a widé vari-
ation as to suppliefs, depénding on the type of processor. According to
the Universidad Javeriana- ICA study, milk procurement by processors takes

place in the following way:

a) Pésteurizing plants. (This includes 9 plants). Grade A plants buy 89
per cent on the milk directly from the dairymen and produce the rest
in farms of their own. On the other hand, grade B plants do not own
farms énd buy most of the milk from large wholesaiers (71 per cent);

the rest is bought from dairymen (29 per cent).

Grade B plants (This includes 6 plants for the area) have a larger
numbers of suppliers than grade A plants. Suppliers for the grade B

milk deliver smaller volumes than those for the grade A plants (6).

b) Cooling plants., Grade A cooling plants are suppliers of raw milk in
tﬁe same way as are Grade A paséeurizing plants: 84 per cent.of the
milk comes directly fro@ the dairymen, and the rest is produced in
farms of their own. Grade B plants buy a smaller portion ftom the

dairymen (53 per cent) and depend largely on large wholesalers.

Cooling plants for Grade A milk {(raw milk) also tend to be larger aund
to have larger numbers of suppliers than Grade B plants. Grade B plants
depend on small suppliers (ave: 4 milk cans) Chile Grade A plants depend

on larger suppliers &we:ZSndﬂg cans).
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Milk product Factories: These factories buy most of the milk directly
from the dairymen (89 per cent); the rest comes from large wholesalers
(6 per cent) and cooling plants (5 per cent). Suppliers are rather

small, and on the average they sell only 90 bottles per day.

- PR

Milk Distribution.

Distribution of the product from the processbrs also shows large

variations:

a)

b)

c)

Pasteurizing plants. Grade A planfs sell mostfof the milk"byfdisgri~
buting it to private homes (80 per cent); the rest is solduto large
wholesalers, factories, supérmarkets, and institutions. On the other
hand, grade B pasturizing plants sell most of ihe milk to general

retail stores (91 per cent) and the rest wholesalers.

Cooling plants. Grade A plants sell a large portion of the raw milk
to private homes (51 per cent) and to pasteurizing plants (37 per cent);

the rest is sold to large wholesalers and institutions. Grade B plants

~ sell most raw milk to specialized retail stores (82 per cent) and the

rest to large wholesalers, factories, and institutions.

Milk product factories. These factories sell most of the products to

. institutions (69w§er céﬁt) and to large wholesalers (27 per cent);

the rest is sold to homes and non-milk factories.
Consumer Demand for milk in Colombia,

In many developing countries like Cclombia, milk is a basic food product

that enjoys a rather unique role in that 1t is usually an important source’
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fbr improving the existing dtet deficiencies. It is especially important

as a source of prolein, But on the other hand, it needs special treatment
since it is highly perishable and serveskas aﬁ excellént mediuﬁ for trasmi-
ssion of contagious diseases such as tuBerculosis and ondulant fever. Food

supply is of major importance in the development of any country and dairy

‘products form a substantial part of this supply.

In Colombia, demand for milk seems to outstrip supply as shown by
Tables IT and II(a) attached. At present the concern for the consumer in
Colombla is that of milk availability, quallty and price. These factors
may be affected by the range of prices that consumers are prepared to pay
in Colowbia mainly due to income differences. Since mosf of the lower
quali:y pasteurized wmilk is sold in small stores of low income neigborhoods,
some retails take advantage of the scarcity periods to charge high prices or

require that the consumers buy other things, especially bread.

This situation in Colombia reflects a common phencmenon of the milk
distribution in most LDCs where perhaps more than any other livestock
industry, serious problems of pricing and mscketing policy exist in the

dairy subsectcr and these have a direct L,aiing on its future growth
5.  Government Policies Toward the Dairy Industry:

Analysis of government policies is essgntiai foF diaénosis of‘énd
prescfiption for potential improvements in tha Colqmbiaﬁ dairy industry,.
No attempt is made, however, at this point to specify and analyze all
differeﬁt pelicies used by the Colombian government, For present éurposes

and until more information is availabile, the following will serve ‘as
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illustrative of the situation.

Under the Colombian situation, government intervention has included
enforcement of sanitation standards, labor legislation, price Control,
subsidy programs and export and temporary import policies to meet seasonal

variations,

One of the more recent and highly controversial instruments was decree
No. 142 of 1972, which imposed a tax on the basis of presumed agricultural
productivity. It was assumed that this new legislation would be able to
stimulate milk production. In order to cémplement this government action,
law 5 of 1973 ‘makes specific provisions through the Agriculture Finahce
Fund to facilitate credit oriented to expand milk production. Im this
respect the 1973 results indicate 27 per cent reduction, from the previous
year, in the slaughtéring of dairy heifers, which means that an expansion
on total supply could be expected in the near future, due to an expected

increase in the dairy herd,

In regérd to price intervention and regulationvof the sﬁpply of milk,
the government in the past has been engaged in a bilateral agreement with
the producers and processors with respect to the pricing of milk and distribu-
tion of milk to low income groups by using a combination of subsidy programs
to protéct low income éroupsnénd to import powderded milk to stabilize supply
variations, In regard to the farmer, the government buys milk at the agreed-
upon price (adjusted every year) and sells to the t;;get groups ﬁelow market

price., This program, however, suffers several serious limitations, especially

at the implementation atage.
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The most recent government policy which may have implication in the
total milk supply was the elimination of the eprrt subsidy program (CAT)
for some commodities among which milk, represented in processed products,
- 18 about 8 per cent of the total production. The asumption is that the

CAT tends to divert milk supply out of the country,.

In some areas the G.0.C,™ has established milk proces at the farm and

plant level. The effect of this is that where distances affect plant profits,

plant owners do not collect the milk , especially during the dry period, and
the job is taken over by individual truckers who usually pay prices below

~those established by the G.O0.C,
III. Characteristics of the area under Study:

There is no doub¥that the areas of Bogotd and Boyaci offer special
conditions and comparative advantages for the production of milk in compa-

rison to other areas of the country.

Cundinamarca and Boyacd are basically one region geographically
speaking. The climate for the whole region is cool and the temperature
range form 14°C~ 15°C, The topography of the area under study is flat

and surrounded by mountains,

The s0il however, has & great deal of variation and can be characterized

by its high fertility for the production of high guality roughage crops.
In general the regions have a good road network that serves a population

of abgﬁt'four millién people of which nearly 90 per cent are urban and 10

e epeip

*  Covarnment of Celombia.
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per cent are rural., In 1970 it was estimated by DANE that in the Cundina-
marca region there were close to 70,000 rural properties in the rural areas
with 36;765 production units. 'For the Boyaca area the estimation was 50,524
- rural propertieS‘with 36,765 production units., The range of sizes for these
‘units go from less than 3 has. to units with more than 2,000 has. The
gréater number of units{ however waé found in the smaller range, Out of
these and for the whole area 25,370 (75 per cent) were small dairy farmers

with 1-5 has,

From the production point of view one of the”greéter dilemmas for the
dairy farmers is the hlgh cost of the land and competition from other

Crops. Sandino (8) has indicated these as the major constraints in the

lmprovement and adoption of new technology within the region. These factors,

he considered, have been critical in the displacement of the dairy production

units out of the boundaries of the large consumer centers t6 less fertile

soil, with lower productivity levels and higher procurement cost.

fhese féctofs, fhe‘competition of other crops in the tropical areas
for dairy production, and fhe.&eﬁography trend (to a continﬁous growth),
ten& to indicate é gerious shortage in the supply of milk, in the short
and long‘iﬁn, aud the difficulties the industry and the government may face

to meet the nutritional objectives,

IV, The Concepﬁ" Framework: The diagramﬂcn Fig., 2 is an attempt to

provide an overview of the production cemponenty and thelr interrela-
tionships as a fiist approximaiion to develop a more comprehensive
theoretical and realistic frame-work, Performance as measursd by

previously menticned criterisz will depend upon the effect of the

X

EA e




ECONOUIC FACTORS DETERMINING MILKL  PRODUCTION

_ oK.
e(a\*
2 0C A ey
- +y-

+ /7 Q £(R) P

FIGURA 2,

23

ASSEMBLER =
FARME RS
MARKET




2%

independent variables on output levels. The degree of innovation,
its quality,an level of inputs committed to production will depend
on price signal, market uncertainty, and relative profitability of

crop investment alternatives,

Performance of the dairy production could also depend on the behavorial
characteristics exhibited by some of the variables and linkages included in
the model under a variable set of conditions (location, size of the farm,

government policies, others).

-

For the type of farms tﬁat aré considered in this proposal, the
assumptions are that whatever their size and degree of sophisﬁication;
farmers will commit resources (Q.L.) to production based on their expecta-
tion of net return to investment, the opportunity cost of capital, and
good market information. This meéns that they (when farming is the main

v source on income) implicitl& take into consideration the cost and revenues
related to a given activity, the conditions of the market ,uncertainty when
making decisions on whether»to invest in milk production or alternative

enterprises,

It is assumed that dairy farmers make their decisions im this respect
by looking at their experiences on earningé of yeérs past. The value of
théif‘decision, will alsq depend on the degree of participation in tbeV
enterprise., However, they may actually be making their calculations of
net raturn by £or@glating an expected price based on market information
over a certain per{od and mainly in regard to government policies, seasonal ;

variatidns, structure of the market,'and erop competition,
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Whenever factors or product prices change in either direction, a
feedback effect can be expected on total output (Qprd). This condition
could induce adjustment on innovations err a certain period and it is
" assumed to have a great effect on the decisions to.invest-disinvest at‘tﬁe

.farm level, : .

1. O.K. Owned capital

0.C.

.o

Opportunity cost

2. I.P. : Input prices

3. T. Assf :-Technical gssistancer

4, Q. & Qlty. I : Quantity and quaiity of inputé
‘5. ED & mg : Education and manageﬁent |

é. Clim & Seas : (Climate and Season

7. Res. Endow : Resource endowment

8, Q. prd : Quantity produced

9. Plc & Cr : Government policies and availability of credit
10. Ln Pol & Tax structure: Land policy and taxes

11. N.R., : Net Revenue

12, Pr : Price received by the farmer

13, R & D : Road quality and Distance

14, Q.S. : Qﬁantity supply

-15. L.E. of DM, : Iﬁ;ome.;Zasticity of demand for milk.

16. Sggs : Season |

i7. .?§ Iéport & export ; Price ofAIméorf and Exéorted miik.
18, UT. : Uncercainty | | |

19, Pc. P. : Frice policy
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20, E (R) : Expected Revenue

21. Pr. Crops : Price of other crops.

Therefore, production tends to have a great variation, in additisn to-
the seasonal variations, due tovfarm expectation and participation rationality,
Thus the hypothesis‘is that adjustments to the farm outpuf depend to a certain
extent on the opportunity cost of capitél (own capital), and participation

rationality; but is also depends on the profit expectations and cost functions,

Some other factors (variables) relevant to the behavioral and supply
résponse analysis, which may affect total output could include managerial

. capacity and involvement in the enterprise, and quality of the inputs used.

Technical assistance to the farmers can help to reduce seascnal vari-
ations and the difference between expected production and actual production,
by giving to the farmers more control upon the natural elements affecting
théir production, assuming they depend on the enterprise for making their
living. The decision to use these factors on the farm, however,bwill depend
on the condition of the farm and the alternatives offered to the farmers'

over a certain period of time,

Tf many of the resources can be considered fixed to the farm, farmers
can be forced to sell or go out of business if MUP x « Pxi. This assumption

seems to indicate that dairy farmers maximize their fixed resources; however

thedecision to remain or to leave the enterprise will depend on the impact
of some critical variables over a certain period, on their MUPxi, When
desinvestment in the short run is difficult for the farmers, variation in

.the total supply to a given consumptién center can be due to the structure




27

of the market faced by the producers and the new possibilities open to‘them
somewhere else. Therefore milk suppliers could tend to use different
channels of distribution or divert the supply to other consumption points
or processing terminals, mainly as a resﬁonse to gavernment policies, market
~ structure or price variation on regions outside of the traditional consumption
center (assuming farmers have good market:information), ‘Therefore the
quantity supply by farmers may weli depend on those factors but it also could
depend on external demand or processors demand elasticities, as they change
over a period of a year. Overall, total output could be less than the
optimum mainly due to the lack of a formal organizatién for bargaining,
which may help to smooth milk production and supply to the traditionél

consumpiion points,
V. RESEARCH OBJECTIVES:

The scope of the present study will necessarily be limited by the
avalleble resources and the nature of the subsector. It is believed that
the development of a more adequate knowledge of the dairy subsector requires
an accumulative effort cver time. Therefore the main objective of this
research effort will be to develop or provide a conceptual framework for
organizing existing knowledgé invregard to the dairy pfoduction subsystém

and show importance of the missing information, for policy decisions.

Therefore the general objective is to provide a descriptive, diagnostic,

predictive and prescriptive information which lead the study to:

1) To describe the most important characteristics of the production

subsystem;

*

|
1
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2) To diagnose some of the shortcomings of the present subsystem, to
identify problems of the participants, unexploited opportunities,

~and barriars to improved performances;

3) To estimate future economic configurations of some significant
variables , and

4) To prescribe possible changes leading to improved performance.

' MORE SPECIFICALLY AND BASED ON THE CHARACTETISTICS OF THE PROBLEM

THE OBJECTIVES OF THE PRESENT STUDY WILL BE ORIENTED 0

1) Identify the internal constraints of the dairy subsystem to achieve

higher production level.

2) Lstimate the cost function for each representative dairy size farm
and identify the more critical variables affecting their cost production

functions.

3) Evaluate how the structure of the market, the institutional programs
and the government policies affect the behavior and performance of

each size farm.

4) Evaluate the impliéations.on supply responses by dairy farmers to the

above factors. i
VI. RESFARCHABLE HYPCTHESES:

Ahcecording to Freach (1), most researchable issues pertaining to the
subsector involve the question of: ''How various measures of system performance

are affected by ingstruments of change'. This section tries to list 4 hipo -
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theses which will be tested, and to relate them to the relevant performance
criteria (mainyl economic efficiency, progressiveness, and participant

rationaliﬁy).

In analyzing the areas of potential cost saving on each size of farm

"at least two separate facets of efficiency become evident:

1. The suboptimal utilization of available factors and suboptimal use of

potential new resources within the farm. This condition exists primarily
in the absence of a.cbmpetetive environment, or with a lack of incentives

or condition to increase their use,

2. The inefficient allocation of resources within the different farms
'sizes due to market conditions, institutional constraints or government
policies, This kind of inefficiency can be evident through wmaladjustments

in the structure and concentration of the firms,

In regard to the first facet of efficiency, it is assumed that the
ownership composition and land pricing behaviors are factors hampering the
efficiency of the dairy subsyétem. .Although the production has been‘inc;eased
during the last twenty years and the present arrangement can bg-considerg& an |

improvement with respect to the 1950 production levels, the present levels

of performance cannot be considered acceptable by the present technological

possibilities, The four hypotheses which are considered important to test

are;

1) Hypothesis 1. Most of the dairy producers within the area are inde-
pendent in their relations with the market channels and lack of a

formal organization to guide their production decision and enhance




30

their bargaining power at the market place (exchange efficiency,

‘participation rationality).

2) Hypothesis 2, It 1s generally argued that the lack of technical
innovation in the dairy production subpart, which leads to low produc~
tion level, are due to land ownership composition, low price inéentives,

low profitability, and market conditions (Progressiveness);

3) Hypothesis 3., The present level of production does not seem to coincide

with the least cost patterns (Economic Efficiéﬁcy);

4) Dypothesis 4, Some government policies like price fixing at the farm
level, subsidy programs and market condition (like number of buyers
and lack of marketing alternatives) tend to discourage dairy production

investment (level of profit).

VII. PERFORMANCE CRITERIA FOR EVALUATING MILK PRODUCTION SUBPART OF THE

DAIRY SUBSECTOR IN COLOMBIA.

Thé starting fundamentai assumﬁtion is ﬁﬁaﬁ the Coiémﬁian society
wanfs from the dairy subsgector an abundant and high éuality product at a
fair price. Good performance, of course, is a multiedimensional attribute
aﬁbodying at 1easﬁ the following goals; economic and prbduction efficiency,
érogressiveness, éarticipant‘rationality, adequate level of profit, and

absence of externalities, asmong others,

Shaffer (10) considered as an important dimension of performance ''to
create incentives (rewards to increase productivity). He also considered

that ccrtainty of the market is related to the willingness to invest 1in
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technology leading to increased productivity",

The comprehensivenness and the practicality of these dimensions suggest
that the dalry production subpart and the dairy subsector can be examined

in relation to those criteriams,

In regard to the efficiency criteria Shaffer conéidered thét the poli-
cles designed to influence the market structure and conduct of the partici-
pants involve change in thé property rights, For him the property rights
(their distributions) prescribe the meaﬁs of acdess and control ofxthe
assets of the community. The conditions of entry in the market and the
possibilities Qf increased prbductivity are alsoksignificantly related to

the property rights.

Some of the more widely used dimensions of performance, and the subject

of the present study, will be discussed at this point.

1) Efficiency: From the firm point of view decision as to what to produce,

how much and how to produce should be efficient both in the use of

. available and potential resources, Production will be efficient when
maximum output is obtained with minimum resource input. In this regavd
gqodvstatic framework for measuring cost and analyzing the pfqduction

efficiency is now available (French).

’ With_respgct_to the production efficiency of the dairy subsector,
methodos of solviﬁg pregraming problems requires’the determination of
optimum level éf production for each technological strata. In this
séhéé firm studies arébbecoming‘a means to an end rather tﬁanla.end

in themselves as the interest shifts to systems rather than the firm,
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Furthermore, efficient transfer of goods from producers to consumers
is essential for the maximization of satisfaction and resource use,
Survey of exchange and pricing efficiency can be made to measure

exchange efficiency. The various means of exchange can be examined

_with the higher standards being obtained in one subsector or in the

other subsectors.

Among the standard procedures used in this regard: price formation

and pairing of buyers and sellers should not be unreasonably costly;

‘prices should be high enough to avoid excess of demand and low enough

to avoid undesireable stock accumulation.

Progressiveness. The operation of the producers in the subsector
should be progressive, taking advantage of innovations for both
increasing output for unit of input and making available to consumers
superior new products (Scherer), Even though the ideal level of
progressiveness is undetermined, some unquantified criterias could be

used to assess the progressiveness of the sector to the available

oppotunities., The progressiveness could be measured in terms of

investment, and innovation should not be suppressed.

Participant Rationality: Paréicipan;s should have the opportunity
to be well-informed and should excercise freedom of choice rationaily
in their own interest, except when private interests are in conflict

with the social welfare (10).

Aids to participant rationality from the point of view of the.informa-
tion may include; common terminology, standard weights and measures,

and price posting,
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4) Level of profit., Profit must provide an adequate indication of
relative investment opportunities in different firms and industries,

within the subsector.

The evaluation of profit at the farm level offers practical difficulties\
-from the standpoint.of obtaining reliable figures and compiling thém, so
th&t they are in the more useful.form; The evaluation of the elements for
the profit calculations caﬁ change over time due to market adjustments
either in the factor or output side. These conditions may prevent uniformity
and therefore offer substantial problems. However some bf these difficulties
have to-be overcome, especially when dealing with welfare losses or excessive -

profit (Harberger and Scherer). ‘ : .
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VIII.METHODOLOGY:
Data collection and analysis,

The focus of the studf will be concentrated on the Cundinamarca and
Boyaci regions, which are some of the largest milk producer areas of the
country, besides being fairly homogeneous in many aspects, Some other
factors which have been influencial in the selection of the region are
aécessibility to the consumer center, adequate net road, lower cost of data
gathering and probable better information sources in regard to the variables

under consideration.

Considering the scope of the proposal and tﬁe lack of aggregatekinfor~
mation on this matter, the apprcach to the probiem should include a qualif
tative part of which the main objective is to identify institutional problems
and describe activities external torthe farm and not very easy to capture by
quantitative means., This portién of the study should include dairy farmers
supply vesponse to those economic and institutional variables included in
this proposal, such as uncertainty, dairy farm organization, government,
regulations, ﬁarket structure, markeﬁ information, contracts, etc. The
#écond portion of the study related to the internal conditions and the
quantificétibns of the critical technical variables determining déiry farmers
Supply responses. In this portion of the study production functions and cost
functions will be determinated by using cross section data. Milk production

responses will be made by using time serles data frou predetermined farms,

mainly ICA projects,.

Given the data constraints faced by the present study it seems unreal




_cows. In this regard, however, Swanson counsiders that factors such as size
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of farms, equity position and tenure status may be more important in
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istic to attempt to develop an optimization model. Instead, efforts will
be made to develop or use a predictive model based on aggregate data for

farm types based on actual production levels, farm sizes and number of

determining supply responses than présent production levels. This consi-
deration may affect the classification of the farms for the purpose of
sampling; therefore the analysis of these factors will be included in the

study,

With respect to the 6bjectives stated in the study the methodology
includes the conduction of personal interviews on a saﬁple of farmers deter-

mined at random and drawn from clusters of milk production areas.

The first step in the selection of the random sample will be the

characterization of the milk production clusters by total volume produced, i
gsize of the area, number of farmers in the area and classification of the !
farmers by size., The selection of the clusters to be studied will be

determined by the highest production levels.

In regard to the derivation of the cost functions and due to the
difficulties in obtaining reliasble information from the farmers, indirect
data from input suppliers will be appropriate to consider, mainly local

or regional,

For the development of the predictive mbdei, technical coefficients
could be generated from empirical data or privaté farms managed by ICA,

during the last tea years,
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IX. ANALYTICAL - PROCEDURES:

The first method which will bé used involves a description and discri-
mination of the existent technologicai and supply levels of the selected
dairy production areas. This portion of the study will include the des-
.cription of the socloeconomic charactericts of the production units and

the type of relations existing with the market.

The second method of analysis will include for each technological and

supply level, the derivation of a cost and production function, level of

{nvestment, and profitability. The third methed includes the construction

of a supply response model for each strata as a means to detect the impact

of the different governmant programs.

i. TOTAL COST FUNCTIOR:

Given j cows for each technological strata, each of which produce Yk
level of output (milk) at a Px average variable cost/cow the problem is to
find a total cost function for each average size farm for both the ICA
group of farms and the random sample from the predetermined production

clustevs.

Therefore the total cost for each strata will be given by
TCr = £Ty + %'j PXZ 'Xj + ézjk Whete:

Ty = Average rent of iand/fha.
Px = Average variable cost fecow
Xy = Average No of cows/ha.

2y = Aversge fixed cost/ha.
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An average profit function will also be determined by investigating

the average total sales per strata,

mmr = f(TR - Tc) Where average Total revenue (ATR) is given by ATR =2_’}‘_ﬁ8_
TS = Total sale |

n = Number of cows. - : NP
‘2. PRODUCTION FUNCTION:

Iﬁ ordér to estimate production function for each farm group, cross
section data from a random sample will be taken. For the definition of
the prodéction function the weather variable will not be considered relevant.
Instead, production levels will be a function of the size of the farm, number
of cows, level of investment/cow, aund the degree of participation of the
owners in the enterprise. Investment/cow includes the average variable
cost per lactations to maintain a given level of production. This variable
cost includes the average cost of factcrs used, givén their present produc-

tion patterns. (Technological level).

Thus:

Yy = £(Xy, X2, X3, A) Where:

Yy = Average production level for esach type farm strata
X} = Average N2 of cows/farm strata/ha.

Xy = Average size oé‘the farm

Xq = Average level of investment/cow/f{arm #trata

A = Dummy variable for degree of participation in the enterprise (parti-

cipant oxr absentee).
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3. SUPPLY RESPONSE FUCTION

Changes in the milk supply could depend on the farmers response to
government policies, previous prices of the products (Yy.1) and price
tfend of factors (Xﬁ). The adoption oéAﬁew technology is assumed to be
profit dependent and could be affected by the previous variables. There-

fore, to estimate supply response it is important to estlmate Py and Py 4

" trend,

Thus supply responses will be determined by

i

Y By ~ BiPyy + BoPyeop F E¢ Where

Average price of factor pay by farm on time t

Pyl

Pye-1= Average prices received by farmers on time t-1,

Changes in milk supply will also be analysed by determining the
impact of the government regulation on the overall supply over a given

period,
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TABLE 1II(a)

MILK PRODUCTION AND CONSUMPTION IN COLOMBIA

41

1974 1975

Milk % Milk %

(Tons) (Tons)
Production 2,027,410 | 100.0 2,096,448 100.0
Animal Consumption 92,720 4 100,147 5
Human Consumption 1,756,274 87 1,803,596 86,6
A, Industrial Production 466,231 23 522,188 25
B, Pasteurized Milk 442,180 22 464,290 22
C. Raw Milk 847,863 42 817,118 39

Source : Colombia Ministry of Agriculture, Cattle Programs, 1974-75.

TABLE TII(b)

EXPORT VERSUS NATIONAL CONSUMPTION

1974 Gross 1975 Gross
Export Nat'l Total % Export Nat'l Total %
Cons., Tons, Cons., Tons,
utter 232,276 | 232,276 | 46.5 267,080 | 267,080 | 40,
Cheese 92,906 | 135,000 | 227,906 | 27, 103,998 | 148,500 | 252,498 | 38,
owderded Milk 85,176 | 85,176 | 17. 90,747 90,747 |14, |
Acid Milk 2,451 2,451 0.5 2,970 2,970 0.5
Concentrated Milk 11,328 | 11,328 2.0 12,891 12,891 '} 2.0
¥ase Instances 34,656 | 34,656 7.0 35,692 35,692 5.5
92,906 | 500,887 | 593,793 | 100.0 103,998 | 557,880 | 661,878 (100.0
{

"Source: Colombia Ministry of Agriculture,’Cattle Programs, 1974—75{
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