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ABSTRACT

ASSESSMENT OF COLLECTIVE ACTION IN AGRICULTURAL MARKETING:
CASE STUDY OF DAIRY FARMERS IN CAYAMBE, ECUADOR

By

Juan Gonzalo Penaherrera

Cattlemen’s Association has developed a project to assist small dairy farmers in
Cayambe, Ecuador to market milk collectively and receive higher benefits. This research
investigates potential extensions of this real project by assessing scenarios that reflect
horizontal integration and gradual vertical integration for the viability to start a dairy
cooperative among small, medium and large farms in the region.

Strategic analysis and planning was used to identify key success factors as well as
the action strategies that should be implemented to enable the cooperative to be
successful in the future. The core strategy elements differentiate between a bargaining
cooperative, which includes three scenarios, and a processing cooperative that evolves
from the third scenario of the bargaining cooperative.

Financial analysis was used to assess the viability of the four scenarios, which
showed that farmers would receive increasing benefits if they engage in horizontal and
gradual vertical integration while enhancing quality of milk and dairy products. The
estimated cooperative sales price, which was obtained by regression analysis, would
cover operational costs and return higher prices to members across the scenarios. The
highest potential benefits for farmers result from starting a dairy processing cooperative

and offering quality milk to processors in the bargaining scenarios.
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CHAPTERI1

INTRODUCTION

1.1. BACKGROUND

Dairy cooperatives emerged in developed countries during the second half of the
1800’s and early 1900’s (Empson, 1983). According to the International Dairy
Federation, the first formal establishment of a dairy producer cooperative was in Norway
in 1856 and later they arose in other European countries, New Zealand, Australia, the
U.S. and then in developing countries. Nevertheless, dairy cooperatives have not
emerged in a widespread manner in Ecuador whereas in other countries in Latin America
they arose during the 1930’s.

The importance of the producer cooperative form of organization is greater in
marketing milk than any other agricultural commodity. In a group of 20 countries,
collectively providing 60 percent of the world’s total milk supplies, up to 86% of milk
was marketed through producer cooperatives (Empson, 1983).

Only one dairy cooperative has emerged in the highlands of Ecuador, being the
support of non-profit organizations determinant for this cooperative to arise. This
cooperative has been successful with specialized production of fresh and mature cheese.
The quality of its products is recognized nationwide to the extent that it had also started
to export its products to neighbor markets.

The region of Cayambe in Ecuador is an important dairy zone that includes a wide
range of dairy farm sizes. In the highlands of Cayambe exist indigenous communities of
small dairy farmers whose members have an average of four milking cows (CA, 2001)

while in other areas of Cayambe exists dairy farms with up to 150 milking cows. The



results from the 2000 Census of Agriculture show that Cayambe contributes with 14% of
milk production in the province of Pichincha, which is the largest producer of milk in
Ecuador representing 20% of national milk production.

A common justification for farmer cooperation is that through collective action
farmers are able to counterbalance the market power of their trading partners, leading to
more equitable and efficient market outcomes (Galbraith, 1956). Cooperatives have used
their countervailing power to raise farm incomes in two ways: through redistributing
existing income in the farmers’ favor and through increasing the efficiency of the
economic system.

Dairy farmers in Ecuador are dispersed and contract individually with the
processor or milk buyer. The market of raw milk that is processed by the dairy industry
resembles an oligopsony and most processors have no incentives for farmers to produce
high quality milk. According to statistics of Cattlemen’s Association of Ecuador (CA),
there are about 30 dairy processors in Ecuador. The four largest dairy processors procure
60% of raw milk that is processed and only two processors have defined premiums for
high quality milk.

Other justifications for farmer cooperation among farmers in Cayambe are the
missing market for quality milk and transaction costs. The missing market for quality
milk refers to the fact that most processors pay to dairy farms based only on minimum
quality standards. There is lack of high quality milk standards as well as a pricing policy
that creates incentives for the production of high quality raw milk. On the other hand, the
cooperative route for dairy farmers is an attempt to minimize transaction costs thus the

cooperative would be able to increase benefits to farmers.



The likely benefits for dairy farmers of starting a cooperative in Cayambe are
mainly two. First, increasing farm income will be achieved by raising the price of
outputs, which will result from marketing large volumes of high quality milk, and by
distributing to farmers any net savings of the cooperative. Second, improving or
providing a missing service that will result in either a higher efficiency of farm

production practices or in enhancing the income received by farmers.

1.2. PROBLEM STATEMENT

This research assesses the feasibility of starting a dairy cooperative as an
organizational outcome for dairy farmers in Cayambe region of Ecuador. The formation
of cooperatives may be a desirable alternative to increase their bargaining power,
enhance the quality of raw milk, integrate forward in the supply chain and also may
appeal to dairy farmers as a way of strengthening rural communities and redistributing
power in society. In this way, dairy farmers of Cayambe region may receive a higher
income and increase their wealth.

This research constitutes a case study that includes 28 dairy farmers of Cayambe
region in Ecuador in order to assess the feasibility to start a dairy cooperative and define
the strategic actions that should be implemented in order to assure its success. The
research provides results for whether or not farmers may join together to start a
cooperative and also assesses whether it would be viable a dairy bargaining and/or

processing cooperative.



1.3. OBJECTIVES

This research has two main objectives with five sub-objectives that encompass the
reach of the research. The main objectives are to develop a strategic analysis and plan for
the start-up of a dairy cooperative and assess the feasibility of the dairy cooperative in
Cayambe, Ecuador.

The first main objective focuses in identifying the strengths that the cooperative
as a participant in the dairy market should develop, and also in stating the actions and
resources needed in order to assure its success.

The second main objective of this research is addressed by the following sub-
objectives, which are the major elements to determine the cooperative’s viability.

a. Assess the characteristics, categories and motives of dairy farmers that may want to
join together in order to start a cooperative. Cayambe region includes small-size,
medium-size and large-size farms, so it is important to identify and examine the
characteristics of the dairy farmers as well as under what conditions a cooperative
may be conceived in order to assure commitment of its members.

b. Identify the type of cooperative that dairy farmers may be interested in forming.
Dairy farmers may start a bargaining cooperative or a dairy processing cooperative.
The specific role of the cooperative will be assessed in order to increase the
participation of dairy farmers in the dairy supply chain.

c. Evaluate the current role of institutions and policies that are likely to support or

discourage the start-up of a dairy cooperative. The analysis of the governance



structure in which a dairy cooperative may arise must be assessed in order to identify
the external key factors for the start-up of a cooperative.

d. Develop a financial analysis of the dairy cooperative that may emerge in Cayambe
region in order to assess its economic viability. This sub-objective includes the
analysis of the capital that is required and the viability to start the bargaining or
processing cooperative.

e. Identify the potential benefits to farmers of starting a cooperative according to the
role that it will assume in the dairy supply chain. This sub-objective analyzes the

benefits that dairy farmers would gain by acting collectively in the supply chain of

dairy products.

The research objectives would be addressed further in this research, but first the

methods and procedures for collecting and analyzing the data are presented below.

1.4. METHODS AND PROCEDURES

This section lays out the methods and procedures that were used for this research.
The case study research approach is presented as the research method used for this thesis.
Also, the procedures for data collection are described as well as data preparation to

address the objectives of this research.

1.4.1. Case study analysis
This research consists of a set of case studies of dairy farmers in Cayambe region

of Ecuador. Case study analysis is used because it allows the investigation to retain the



holistic and meaningful characteristics of real-life events. For this research the real-life
event refers to an organizational outcome for dairy farmers. The case study method
could be used to deliberately cover contextual conditions, believing that they might be
highly pertinent to the phenomenon of study (Yin, 1994).

The assessment of collective action among dairy farmers in Cayambe region of
Ecuador represents a revelatory and exploratory case study. The revelatory case refers to
the fact that interviewing dairy farmers about collective action issues has not been
addressed by previous researchers thus this research is the pioneer in this topic, while the
exploratory case refers to address the characteristics of farmers about their willingness to
start a dairy cooperative.

Also, this research consists in a single-case study with three subunits of analysis.
The subunits of analysis are given by the categories of dairy farms according to size.
Although Chapter Iil will present the characteristics of these categories of farms, the
subunits of analysis are the following:

1. Small dairy farms which have up to 10 milking cows in the herd. Most of these
farms belong to communities of small farmers in Cayambe, like the community
of La Chimba, which is an indigenous organization of dairy farmers located in the
highlands of Cayambe,

2. Medium dairy farms which have more than 10 but less than 30 milking cows in
the herd,

3. Large dairy farms which have more than 30 milking cows in the herd.

Thus, this research includes three units of analysis within a single case study;

therefore, this research is an embedded single-case study. (Yin, 1994) This type of case






study may have some pitfalls. A major one occurs when the case study focuses only on
the subunit level and fails to return to the larger unit of analysis. Nonetheless, for this
research the units of analysis would provide evidence in order to define and assess the
likely collective action outcomes for dairy farmers in Cayambe region. In this way, this

research will not fail to focus at the large unit of analysis.

1.4.2. Interview methods and data collection

The data required for this research was obtained from primary and secondary
sources of data. The major contribution was gathering the primary data, which consisted
in an interview to dairy farmers in Cayambe region and also industry expert interviews to
processors and retailers, while the secondary data was obtained from private and public
sources of information about the dairy sector in Ecuador.

In order to collect the primary data required to address the proposed objectives, an
interview to dairy farmers in Cayambe region was conducted. Since there was no public
record of dairy farmers in Cayambe, the second best alternative was to rely on data
provided by the private sector, which was represented by Cattlemen’s Association (CA).
Although this dairy farmers’ organization provided a list of potential farmers to be
interviewed, there was a need to define other ways in order to reach the largest number of
dairy farmers to be interviewed. Therefore, the interviews were not randomly selected
and were constrained to the willingness of the dairy farmer to be interviewed when
contacting by telephone or meeting with the farm manager when visiting a farm.

The main limitation from non-random selection of the interviews is that the data

collected for each subunit of analysis may have a poor recall of the population.



According to case study research, the interviewers should be selected deliberately and
relying only on availability would not be enough. As it is presented in detail in Chapter 11
and VI, this research has the limitation that calculations for the population based on the
interview may not be representative of the population, especially for the small farms
category. Nevertheless, the procedure to conduct the interviews was the best alternative
available to interview the largest number of farmers.

There were used three different approaches to interview the farmers. First, the list
of farmers in the region with contact information provided by CA, which included the
location for some dairy farms, in order to arrange an appointment for the interview either
at the farm or at his office or home. Second, CA had an array of stores that offer
agricultural inputs to farmers and the store located in Cayambe was the most visited by
the majority of dairy farmers thus, in fact, one dairy farmer was contacted at the dairy
store in order to arrange an appointment at a later time. Third, since some farms were
located close to each other in the same area, the interview was also made to nearby
farmers based on information provided by CA as well as by the previously interviewed
farmer. On average, two interviews were made daily and as a result 28 dairy farmers
where interviewed in Cayambe region.

In addition, in order to have access to small dairy farmers the relationship between
Cattlemen’s Association and the leader of the community of La Chimba allowed the
interviewing in site of small dairy farms. It should be mentioned that CA provided
assistance to members of La Chimba in the adoption of pastures and technologies to

increase the production of milk. Therefore, with the support of CA this research included



this group of dairy farmers, which is an organization of indigenous farmers who have
innovated their farming practices and their main agricultural activity is dairy farming.

Appendix A-1 lays out the interview carried out to dairy farmers in Cayambe. The
first page of the interview consisted of a consent form, which explained the objective of
the research to the farmer and assured the confidentiality of the data to be provided. Upon
the farmer’s consent to be interviewed by signing the consent form, the next step was to
conduct the interview to the farmer. It should be mentioned that the actual interview for
the field research was translated to Spanish in order to collect the data in the appropriate
language.

The interview had four sections in order to collect the required data for the
analysis. The first section consisted in questions about marketing of milk, the second
section comprised questions about collective action, the third section included production
questions and the fourth section consisted of general questions about the farm and farmer.
The data collected by the farmers’ interview was the basis for Chapters III, IV, VI and
VIII of this thesis.

In addition to the interview to dairy farmers, industry expert interviews were
carried out to dairy processors and retailers in Cayambe (see Appendices A-2 and A-3).
A total of eight processors were interviewed and four retailers. The data collected from
the processors consisted of production data, the seasonality of processing, the price policy
adopted to pay dairy farmers, and the wholesale price of dairy products, among others.
On the other hand, the interview to retailers included data about the volume and

procurement frequency of dairy products, the wholesale and retail prices and the



willingness to accept other dairy products for sale. The results of these interviews are
presented in Chapter V.

Secondary data was obtained from the following main sources: Cattlemen’s
Association, the Agricultural Information System of the Ministry of Agriculture (SICA),
the Central Bank of Ecuador, and the National Institute of Statistics and Census (INEC).
The data obtained from these sources was about the dairy sector and economic variables
of Ecuador, which were the basis for Chapters II and VIII.

Primary and secondary data was also collected for the investment analysis of the
dairy cooperative. The data was obtained contacting suppliers of dairy equipment in the
U.S. as well as from the secondary sources mentioned above. The primary data consisted
basically in quotes for the dairy equipment and supplies that would be used by the

bargaining and processing dairy cooperative.

1.4.3. Data preparation

The data collected in the 28 interviews to dairy farmers was entered in a
spreadsheet in order to have coded each question for the analysis. The 60 questions of the
interview were codified and entered in a spreadsheet of 195 columns and 29 rows. In this
way the data was available for statistical analysis and to create the output tables that
would be analyzed.

In a similar way, the data obtained from the industry expert interviews was also
codified and entered in a spreadsheet in order to be analyzed. For the processors’
interview a spreadsheet with 29 columns and 97 rows was created in order to enter the

data collected whereas for the retailers’ interview the spreadsheet had 14 columns and 51
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rows. For the case of the industry expert interview, the output tables were created in the
statistical package SPSS.

For the feasibility analysis of the dairy cooperative the data collected was for
2002; therefore, the information for the estimation of the stream of cash inflows and cash
outflows was based on prices for 2002. An investment analysis model was created in a
spreadsheet in order to estimate the financial key ratios and sensitivity analysis for the

alternatives of collective action among dairy farmers.
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CHAPTERII

DAIRY MARKET IN ECUADOR: SUPPLY, DEMAND AND POLICIES

This chapter overviews the dairy market in Ecuador including policies and
regulations that may affect the formation of a dairy cooperative. The analysis of milk
supply products provides an understanding of the actors that participate in the supply
chain in order to define the role of a dairy cooperative. Similarly, analysis of demand
provides a characterization of end consumers of dairy products who would be potential
customers of the dairy cooperative. In addition, the policies and regulation provide the

framework under which the cooperative would operate.

2.1. SUPPLY

This section includes analysis of raw milk production, dairy farms, trends in farm
milk price, processors, distribution channels of milk and dairy products, and imports of
dairy products. The potential dairy cooperative would have as members dairy farmers
from Cayambe region in Ecuador thus this section focuses on markets participants in this

region.

2.1.1. Milk production

According to the Agricultural Information System (SICA) of the Ministry of
Agriculture and Livestock of Ecuador, the production of raw milk totaled 1,922 million
liters for 1998. In 1999 production of raw milk grew 8.2% to 2,081 million liters whereas

for 2000 decreased 2% to 2,040 million liters.
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Milk production of Ecuador is concentrated in the Inter-Andean region (Central
Region), where most of the dairy herds are located. Seventy-three percent of the national
milk production (2000 Census of Agriculture) takes place in this region, while
approximately 18% in the Coast Region (Western Region) and nine percent in the
Eastern and Insular Regions (see Figure 1).

According Ministry of Agriculture and Livestock estimates, 32 percent of the
gross production of milk is used to feed calves (auto-consumption), and approximately
two percent are lost across the supply chain due to mishandling of milk. Therefore, the
availability of raw milk for human consumption and processing is 66% of gross
production and totaled 1,346 million liters for 2000 The distribution of milk for human
consumption is the following: 49% of raw milk available for human consumption is
consumed as fluid milk without being processed, 19% percent is processed into
pasteurized fluid milk by industrial processors, 6% is transformed into other dairy
products like yogurt, cheese, butter, cream and powdered milk, 25% is used by small
processors to produce fresh cheese and yogurt, and approximately 1% is exported to
Colombia.

The data presented above were the most recent estimates for the domestic
distribution of raw milk and corresponded to 1993 (MAG, 1993). It should be mentioned
that the current distribution of milk had changed, a relevant fact being the reduction in
consumption or raw milk without processing due to the market entry of a transnational

dairy processor in 1996.
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2.1.2. Dairy farms

According to the 2000 Census of Agriculture, there were 237,316 dairy farms in
Ecuador. There were 808,856 lactating cows and the average production per cow was 4.4
liters per day or 1,330 liters per year. Table 1 shows the number of milking cows, milk
production, farms, average liter per farm, and yield per cow according to the farm size
(measured in hectares operated).

Table 1. Milking cows, milk production and farms in Ecuador

Farm Size Milking Cows | Milk Production Farms Average | Yield
Liters/ |Liters/

# % |Liters/day| % # % | Farm/ | cow/

day day
Lessthan 1 ha | 52,232 | 6.5 | 224,469 | 6.4 | 39,014 | 164 | 5.75 43
1-19ha 45,558 | 5.6 | 191,574 | 5.4 | 30,247 | 12.7 | 6.33 4.2
2 -2.9 ha 39,396 | 49 | 160,288 | 4.5 | 22,801 | 9.6 7.03 4.1
3-49ha 54,720 | 6.8 | 227,188 | 6.4 | 27,795 | 11.7 | 8.17 42
5-99ha 80,210 | 9.9 | 327,755 | 9.3 | 32,338 | 13.6 | 10.14 | 4.1

10-19.9 ha 87,353 [ 10.8 | 345,282 | 9.8 | 27,330 | 11.5 | 12.63 | 4.0
20 —49.9 ha 151,665( 18.8 | 644,654 | 183 | 31,556 | 13.3 | 2043 | 43
50 —99.9 ha 119,962| 14.8 | 531,871 | 15.1 | 16,132 | 6.8 | 3297 | 44
100-1999ha | 87,581 | 10.8 | 432,847 | 123 | 6,808 | 29 | 63.58 | 4.9
200 + ha 90,179 | 11.1 | 439,098 | 12.5 | 3,295 | 1.4 | 133.26 | 4.9
Total 808,856(100.0| 3,525,026 | 100.0 | 237,316 | 100.0| 14.85 | 4.4
Source: Agricultural Information System, Ministry of Agriculture and Livestock

The average milk production per cow varies across the 10 categories of farm size.
The difference between the largest yield per cow (4.9 liters/cow/day) and the smallest
yield per cow (4.0 liters/cow/day) is 19.5%. The largest yield was for farms with more
than 100 ha (4.9 liters/cow /day) while the smallest occurred on farms with 2 — 2.9 ha and
for farms with 5 — 9.9 ha (4.1 liters/cow/day). The results from the 2000 Census of
Agriculture did not provide data about the national number of farms according to the size

of the milking herd. However, the smallest categories of farms (0 — 0.99 ha) owned, on
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average, 1.33 milking cows, medium farms (10 — 19.9ha) had 3.2 milking cows and the
largest farms (200 + ha) had 27.4 milking cows.

The three largest categories of farms (50 - + ha) produce 40% of the milk in
Ecuador and account for 11% of farms, whereas the six smallest categories of farms
produce 42% of milk and account for 75% of farms. Farms between 20 and 50 ha
produce the largest volume of milk (644,654 liters per day). This category of farms
comprises the largest number of milking cows (151,655) and the second largest number

of farms (31,556).

2.1.2.1. Dairy farms in Cayambe

The results from the 2000 Census of Agriculture revealed that there were 3,891
dairy farms in Cayambe, which produced a total of 103,751 liters per day'. Milk
production in Cayambe represented 14% of milk production in the province of Pichincha,
which produced 720,666 liters per day and is the province with the largest production
nationwide (20% of national milk production). Figure 2 lays out the map of the province
of Pichincha.

Table 2 displays the number of farms, milking cows, milk production and milk
marketed according to farm size. Note that about 96% of farms are small with no more
than 10 milking cows while 2.6% of farms milk from 11 to 30 cows and 1.3% of farms

milk 30 cows or more per day.

! This data was requested to the Agricultural Information System of the Ministry of Agriculture, which is
the entity that carried out the 2000 Census of Agriculture.
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Table 2. Dairy farms, milking cows and milk production in Cayambe

Category of Farms Milking cows | Milk production | Milk marketed
Farm # % # % | Liters/day | % | Liters/day | %
1-10 cows 3,741 | 96.1| 7,792 | 60.6 38,212 | 36.8 35,177 | 36.8
11 -29 cows 99 26| 1,398 109 11,613 | 11.2 10,286 | 11.2
30 - + cows 50 1.3 3,664 | 28.5 53,925 | 52.0 47,765 | 52.0
TOTAL 3,891 | 100.0 | 12,855 | 100.0 103,751 | 100.0 93,229 | 100.0

Source: Agricultural Information System, Ministry of Agriculture and Livestock

Considering average number of cows per farm according to farm size, the data
reveal that for small farms the average is 2.1 cows, for medium farms 14.1 cows and for
large farms 73 cows. Similarly, average milk marketed per farm and milk production per
cow is higher according to farm size. Small farms marketed an average of 9.4 liters of
milk per day with a yield per cow of 4.9 liters per day. Medium farms marketed on
average 104 liters per day with yield per cow of 8.3 liters per day, while large farms
marketed on average 955 liters per day with yield per cow of 14.7 liters per day. This
indicates that even the small farms in Cayambe have a yield higher than tﬁe national
average (4.4 liters/cow/day).

The volume of milk marketed in Cayambe is about 93 thousand liters per day.
Approximately 38% is supplied by small farmers, 11% by medium farmers and 51% by
large farmers. So that while large farm numbers are significantly less than small farmers,
they produce a total volume of milk that is 36% larger than the volume produced by small
farmers.

The number of small farms provided by the 2000 Census of Agriculture included
farms that did not market milk and the entire production was for self-consumption.
Therefore, the 3,741 small farms include farms which would not be potential members of

the cooperative whereas all medium and large farms would be potential members. The
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number of small farmers that did not market milk according to the 2000 Census of
Agriculture was provided by the Agricultural Information System and the data shows that
828 small farmers used the production of milk for self-consumption, which reached 3,035
liters of milk that were milked from 966 cows. In this way, the potential number of small
farms as members is estimated at 2,913 farms. Thus, the potential members of the
cooperative are estimated at 3,062 farms, which comprise 2,913 small farms, 99 medium
farms and 50 large farms. The volume of milk marketed by each category would be
35,177 liters per day (12 liters/day/farm), 10,286 liters per day (104 liters/day/farm) and
47,765 liters per day (955 liters/day/farm), respectively.

The size of the categories of farm size in Cayambe was used to estimate averages
for the region based on the number of farmers interviewed for each category. This
research interviewed eight small farms, five medium farms and 15 large farms (see
Figure 3 for location of farms). The small farms belonged to an indigenous community
of farmers called “La Chimba”, whose characterization is presented in the next section.

The farms were not a random sample; however, for our estimation the interviewed
dairy farms are assumed to represent the farms in that size category. A probability of
selection is estimated by dividing the number of interviewed farms in the size category by
the total number of farms in the category.

In order to estimate averages for the region, the weight or expansion factor
placed on such sample farm category is the inverse of the probability of selection. Table 3
lays out the probabilities of selection and the expansion factors for the three categories of

farms.
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Table 3. Probability of selection and expansion factors for farm categories

Farm size category Probability of Expansion factor
selection per farm

Small (1 - 10 cows) 0.27% 364.12

Medium (11 — 30 cows) 5.05% 19.8

Large (31 - + cows) 30.0% 3.33

Source: 2000 Census of Agriculture, Agricultural Information System
Interviews to dairy farmers

The expansion factors are the basis to estimate average responses for the region
for each size category given the responses of the 28 interviewed farmers. In order to
obtain an average for the region each expansion factor is multiplied by the value of the
variable. Then, these products are added and divided by the total number of farms, which
were 3,062.

Table 4 lays out the destination of milk produced by the dairy farms in Cayambe
(2000 Census of Agriculture). About 90% of the milk produced in the farm is marketed,
whereas 7.2% is processed in the farm and 2.9% is consumed in the farm for calves’ feed
or human consumption.

Table 4. Destination of milk in Cayambe

Destination of milk Liters/day %
Milk marketed 93,229 89.9
Self-consumption 3,035 29
Processed in farm 7,464 7.2
Other 23 0.0
TOTAL 103,751 100.0
Source: Agricultural Information System, Ministry of
Agriculture and Livestock

2.1.2.2.Community of “La Chimba”
“La Chimba” is one of six communities of small indigenous farmers that are

located in the highlands at Cayambe region close to the village of Olmedo. Cattlemen’s

21



Association carried out a survey in 2001 to farmers of this community and data was
collected from 112 farmers. For the purpose of this research, data analyzed includes the
use of land, categories of livestock, production of milk, technical practices among the
farmers, and categories of milk buyer.

The 112 dairy farmers owned an average of 7.5 ha and the average use of land
was 2.4 ha in natural pastures, 1.3 ha in cultivated pastures, 2.6 ha for crops and 1.20 ha
were not farmed. Land used for crops totaled 291.75 ha and the main crops were potatoes
(32.2%), barley (22.5%), maize (9%), wheat (8%) and fava beans (7%).

Dairy farmers owned on average a dairy herd of 11 animals, which included 4.21
lactating cows, 1.54 dry cows, 1.9 heifers, 1.49 calves, 0.90 steers and 0.93 bulls. There
were a total of 472 lactating cows, 172 dry cows, 213 heifers, and 167 calves. The
farmers also owned other livestock, including 1.16 horses on average, 2.95 pigs and 7.84
sheep.

The production of milk in “La Chimba” totaled 3,107 liters per day with an
average production per farm of 27.75 liters and 6.58 liters for the yield per cow. The
gross production of milk was either marketed to a middleman (96.69%) or self-consumed
in the farm (3.31%). Thus, the volume of milk marketed was 3,005 liters per day.

The survey included two questions about herd management. The first consisted in
asking whether the farmer washes the cow’s udder before milking and 80.36% of farmers
affirmed to practice this technique. Farmers were also asked about the breeding
technique. Fifty-five percent of farmers used controlled natural breeding, 12.5% used free
natural breeding, and 16% used artificial insemination, 14.3% used a mixed breeding

technique, and the remaining 2.2% did not own a dairy herd.
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Regarding the milk buyer, there were 16 individuals and one processor that
bought the milk from the dairy farmers. The market of raw milk in “La Chimba” can be
characterized as oligopsonistic since the four-buyer concentration ratio is 63%. The
largest volume acquired by one middleman was 724 liters per day and represented 24%

of the marketed volume of milk in the community.

2.1.3. Farm prices of milk

The farm prices of milk in Ecuador have varied significantly during the period
1998-2001. Table 5 shows that the average farm price was 28 cents per liter of milk in the
first quarter of 1998 and declined to reach the lowest value of 11 cents in the first quarter
0f 2000. Then, the farm price increased gradually until the third quarter of 2001 to the
level of 27 cents (CA, 2001).

Table S. Average farm prices of milk in Ecuador (US dollars / liter)

Year | QuarterI | Quarter II | Quarter III | Quarter IV | Average |
1998 0.28 0.27 0.27 0.25 0.27
1999 0.20 0.19 0.18 0.13 0.18
2000 0.11 0.16 0.19 0.20 0.17
2001 0.22 0.24 0.27 0.27 0.25

Source: Cattlemen’s Association, 2001

The declining trend of the farm price in US dollars during 1998 and 1999 was a
result of macroeconomic instability and banking crisis, which eroded the value of the
domestic currency (sucre). The combined effect that during 1999 the sucre (Ecuadorian
currency) was devaluated 179% and the inflation reached 60% drove to a decrease of
46% in the farm price of milk in US dollars. In January 2000, the Government adopted

the US dollar as the domestic currency with fixed exchange rate of 25,000 sucres per
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dollar. Since January 2000 the farm prices of milk increased significantly to reach the
levels previous to the crisis that affected the economy during 1999.

The price policy adopted by the dairy processors to pay dairy farmers for milk
differs significantly. Dairy processors define their own quality standards for raw milk.
The most common tests for raw milk 1is for fat, water content and reductase whereas
processors that pay for high quality milk test also on antibiotics and some on total solids
and the pricing policy is communicated effectively to encourage high quality raw milk.
Processors that pay for high quality milk are usually mid-size processors that procure
about 30,000 liters per day while the largest processors, which procure above 100,000
liters per day, have less clear pricing policy with regard to quality incentives to the extent

that it is often not communicated effectively to dairy farmers.

2.1.4. Dairy processors

Milk is processed either by industrial processors or by small cheese processors.
Industrial processors are characterized for processing more than 10,000 liters per day
while small processors purchase less than 10,000 liters of milk per day and produce
mainly cheese and yogurt. There were 26 industrial processors and more than 2,000 small
processors for 2000. The four largest industrial processors process 62% of the raw milk
that is absorbed by the industrial processors and represents 17% of raw milk available for
human consumption. (Cattlemen’s Association, 2000)

According to data collected by Cattlemen’s Association of Ecuador, 72% of milk

processed by industrial processors was marketed as pasteurized milk while 13% is
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transformed in whole milk powder, 9% into cheese, 4% yogurt and less than 2% in butter
and cream.

Regarding the procurement of raw milk, most industrial processors have either
integrated backward in the supply chain by providing the transportation service of milk
from the farm to the processing facility or contracted with private milk haulers. The
processors that have integrated backward own cooling milk trucks and/or trucks to
transport the milk to the processing facility. On the other hand, most small processors
acquire milk from middlemen who buy the milk from dairy farms and transport the milk
in 40-liter cans.

There were no public statistics about the volume that processors process in
Cayambe. However, on the basis of data obtained from the industry expert interview to
processors as well as data from the 2000 Census of Agriculture and Cattlemen’s
Association, an estimation of the flow volume of milk from dairy farms to processors can
be estimated. Four dairy industrial processors in Cayambe region processed a total of
about 246,000 liters per day, and about 27%?2 (67,400 liters per day) of the milk was
acquired from farmers in Cayambe region. In contrast, there were about 40 small
processors, which collect approximately 25,600 liters per day, and procured the milk only
from dairy farmers in Cayambe. In this way, the volume of milk marketed in Cayambe
reached 93,000 liters per day. Industrial processors in Cayambe produced daily among
the most important dairy products the following: 23,830 kg of milk powder, 7,650 liters

of pasteurized milk, 9,000 liters of yogurt, 1,944 kg of fresh cheese and 1,775 kg of

? Estimation obtained from data provided by Cattlemen’s Association and from the industry expert
interviews to processors (analysis in Chapter VII).
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mozzarella cheese. Small processors produced mainly fresh cheese, mozzarella cheese

and yogurt.

2.1.5. Distribution channels for milk and dairy products

As it was described above in the section about milk production, 49% of raw milk
was marketed to the consumer without being processed while the remaining 51% was
processed into dairy products and marketed to the end consumer. Thus, there were two
main distribution channels, an informal channel for the raw milk that is consumed and a
formal channel for milk that is processed. Most milk that was marketed through the
informal channel was produced by small dairy farms while most raw milk marketed
through the formal channel was originated in medium and large farms.

The marketing channel for raw milk that is consumed directly consists of one or
two distribution agents between the dairy farm and the end consumer. These agents are a
middleman and a clandestine distributor who acquire raw milk from the dairy farms and
transports it to the urban areas to either sell directly to the consumer in unsafe plastic
bags or supply with raw milk to small retailers.

The marketing channels for processed milk are divided in two stages across the
supply chain. The first stage includes the marketing channels of raw milk from dairy
farms to the processors, and the second stage includes marketing channels of dairy
products from the processor to the consumer. In the first stage, either a dairy processor or
a middleman acquires raw milk from dairy farms. The common marketing channels in
this stage are: 1) industrial processors buying milk from large and medium size farmers,

and 2) small processors and middlemen buying milk from small and also medium farms.
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For the second stage, the industrial and small processors market dairy products to the

wholesaler who delivers to the retailer. In addition, there are small processors that have

integrated forward in the supply chain and offer their products to the consumer in their

own retail stores.

2.1.6. Imports of dairy products

Ecuador’s dairy products imports declined between 1998 until 2000 and increased

in 2001. Table 6 shows that for 1998 imports were 74,684 thousands liters milk-

equivalents and decreased 90.4% to reach 7,188 thousand liters milk-equivalents in 2000.

For 2001 imports increased about 100% to reach 14,292 thousand liters milk

equivalents®. The volume of imports in 1998 was the highest in the decade of the 1990°s.

Table 6. Imports of dairy products in milk equivalents

PRODUCT 1998 1999 2000 2001
o [ [
Nonfat drymilk | 27,971 | 37% | 2,258 | 13% | 712 10% | 1,921 | 13%
Whole milk pow. | 27,095 | 36% | 5,984 | 34% | 932 13% | 2,002 | 14%
Milk cream 1,524 2% 661 4% 71 1% 883 6%
Condensed milk 2,109 3% 1,419 8% | 1,866 | 26% | 2,325 | 16%
Evaporated milk 348 0% 339 2% 407 6% 469 3%
Cheese 4,896 7% 2,516 | 14% | 1,016 | 14% | 2,227 | 16%
Yogurt 5,601 8% 1,841 | 10% 24 0% 282 2%
Whey powder 5,139 7% 2,538 | 14% | 2,161 | 30% | 4,183 | 29%
TOTAL 74,684 | 100% | 17,556 [ 100% | 7,188 | 100% | 14,292 | 100%

Source: Foreign Trade Statistics, Central Bank of Ecuador.

Regarding the composition of dairy imports, there were two trends between 1998

? The volume of imports were obtained from the Central Bank of Ecuador and converted to milk-

equivalents obtained from Bailey, Kenneth, Marketing and Pricing of Milk and Dairy Products in the

United States, lowa State University Press, 1997.
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and 2001. The imports of nonfat dry milk (NFDM), whole milk powder (WMP) and
yogurt declined significantly while the imports of condensed milk, evaporated milk and
whey powder were relatively constant.

The behavior described above reflects the fact that the domestic market of dairy
products depends less on imports of those products that are also produced domestically,
which include NFDM, WMP, and yogurt. In contrast, the supply of dairy products not
produced domestically, like evaporated and condensed milk, relies on imports.

Although dairy products were imported from 29 different countries in the period
1998-2001, 83% of total imports were supplied by five countries, which include
Colombia (34%), Chile (20%), USA (17%), the Netherlands (7%) and Peru (5%). The
main suppliers of powdered milk were the USA (49% NFDM and 18% WMP), the
Netherlands (12.3% NFDM and 18% WMP%), Germany (10% NFDM and 7% WMP)
and Chile (15.5% WMP). The imports of condensed milk, evaporated milk, cream and
yogurt originated at least 75% in solely one country for each product. Colombia provided
93% of the imports of cream and 98% of imports of yogurt, whereas Chile supplied 75%
of condensed milk imports and Peru 99% of evaporated milk imports. The imports of
cheese originated 52% in Colombia and about 44% in USA while the imports of whey
were supplied primarily by the USA (about 32%) and other countries with at least a 10%

share were Belgium, the Netherlands and Chile.

2.2. DEMAND

This section includes the analysis of the actors in the demand side of the dairy

market. Milk and dairy products have a high nutritional value and are consumed daily by
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the population. However, household income level is a budget constraint relevant to food
consumptions decisions in developing countries. This section analyzes the population and
income level, consumption of dairy products, supply and utilization of milk, and also

exports of dairy products.

2.2.1. Population and income level

Ecuador is a developing country with a low gross domestic product (GDP) per-
capita and wealth distribution is very uneven. During the period 1999-2000 the
Ecuadorian economy experienced a major economic contraction as a result of a banking
crisis and macroeconomic instability. According to the Central Bank of Ecuador, the
GDP per-capita decreased from $2,035 in 1998 to $1,338 in 2000 but in 2001 this
economic indicator increased to $1,729.

The percentage of population below the poverty line has been increasing in the
recent years. Thirty-four percent of the population was below the poverty line in 1995
and increased to 56% in 1999. The high percentage of population under the poverty line
is explained since the minimum wage set by the government for April 2002 was $128.8
and the cost of the basket of goods was $330.31 for a 5-member family. The level of
extreme poverty has also increased significantly in the last years from 12% of population
in 1995 to 21% in 1999, which means that more than one of each five Ecuadorians live in
households that can not afford to satisfy its food needs. (SIISE, 2002)

The latest data available from the National Institute of Statistics and Census of
Ecuador (INEC) for population according to income level was for 1995 and included

only the urban households. The income-level structure of urban population for 1995 was
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calculated and used to estimate the figures of income-level structure for 2001 based on
the preliminary results of the 2001 Census of Population, which indicate that total
population was 12,090,804 habitants and urban population represented 61% of total
population.

Table 7. Urban Population by income level for 2001 (estimation)

Annual Income Urban % Households %
Level (US dollars) Population

0-1,876 666,653 9.0% 194,410 12.1%
1,877 - 3,754 2,165,484 | 29.4% 504,051 31.3%
3,755 -17,508 2,718,614 | 36.9% 550,567 34.2%
7,509 - 11,263 857,637 11.6% 166,545 10.3%
11,264 - 15,017 362,264 4.9% 73,502 4.6%
15,018 - 18,771 194,770 2.6% 37,540 2.3%
18,772 - 26,279 191,913 2.6% 38,170 2.4%
26,280 - 33,788 82,817 1.1% 17,190 1.1%
33,789 - 84,469 107,065 1.5% 22,369 1.4%
84,470 - + 25,313 0.3% 5,095 0.3%
Total 7,372,528 | 100% 1,609,441 100%

Sources: 2001 Census of Population, INEC.
1995 Consumption Survey to Urban Households, INEC.

Table 7 shows that about 66% of urban population earned an annual income
between $1,877 and $7,508 dollars while 2.9% of urban population earned an annual
income of more than $26,279 dollars. The minimum annual wage set by the government
was $1,655 for 1995 and $1,503 for 2001. Thus, urban population was concentrated in
the low ranges of income and earned an annual income that at most represented five

times the minimum wage.

2.2.2. Consumption of dairy products
The per-capita consumption of dairy products was 107 liters/person/year for 1999

(SICA, 2002) and there are no officially estimated figures for later years. Nevertheless,
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the estimation of the volume of milk-equivalents for human consumption and dividing
this value by the population provides a proxy indicator of the average per-capita
consumption of dairy products. Table 8 displays the calculations and for 2000 the per-
capita consumption of dairy products for urban population reached 90.4 liters/pers/year.

INEC carried out in 1995 a survey to urban households in order to estimate the
consumption level of food items including raw and processed goods. The results from
this survey were the basis to estimate the per-capita consumption of dairy products for
urban households.

Table 8. Per-capita consumption of dairy products for urban population

Per-capita consumption in milk-equivalents (liters)
Income level Raw | Pasteurized | Fresh | |Powdered ..
~ milk | milk | cheese | X °&" milk °
0-1,876 13.8 15.2 15.7 0.0 0.7 45.5
1,877 - 3,754 16.8 254 22.8 0.1 1.8 66.9
3,755 - 7,508 23.0 355 26.4 0.2 24 87.5
7,509 - 11,263 314 479 353 0.5 47| 119.7
11,264 - 15,017 | 34.1 64.9 43.7 0.8 6.5| 150.0
15,018 - 18,771 | 33.5 63.2 42.6 1.0 50| 1452
18,772 - 26,279 | 38.9 67.0 52.6 1.0 99| 1694
26,280 - 33,788 | 32.4 80.7 58.8 1.2 8.8 182.0
33,789 - 84,469 | 22.8 66.1 51.2 2.0 16.3| 1584
84,470 - + 17.1 374 54.0 13.5 11.2 | 133.1
Total urban pop. | 22.7 36.1 28.2 0.3 3.1 90.4

Source: 1995 Survey to Urban Households, INEC.

Table 8 shows that the highest per-capita consumption of dairy products was
concentrated in high-income households. The population in the third largest range of
income consumed 182 liters per year and comprised only 1.1% of urban population.
Conversely, the lowest per-capita consumption (45.5 liters/hab/year) was for population

in the lowest income level and included 9% of urban population. In addition, the second
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and third income-level ranges included 65% of urban population and consumed on
average about 67 and 87 liters per year, respectively.

Regarding per-capita consumption of the five dairy products considered in the survey, for
raw milk, pasteurized milk and fresh cheese the per-capita consumption increases until
the third or fourth largest range of income and then it decreases, which means that these
dairy products are normal goods for low and middle income level and inferior goods for
high-income levels. On the other hand, yogurt and powdered milk are normal goods for
urban population, except for powdered milk, in the highest range of income-level. This
behavior suggests that high-income urban households replace some of the reduction in
the per-capita consumption of pasteurized milk, raw milk and fresh cheese with more

value-added dairy products like yogurt and powdered milk.

2.2.3. Retail prices of pasteurized milk

Similarly as the farm price of raw milk, the price of pasteurized milk varied
significantly during the period 1998-2001. Table 9 shows that the average retail price was
50 cents per liter in the first quarter of 1998 and declined to reach the lowest value of 24
cents in the first quarter of 2000. Then, the retail price increased gradually to reach 49
cents for the third and fourth quarters of 2001.

Table 9. Average retail prices of pasteurized milk in Ecuador (USD / liter)

Year | QuarterI | Quarter II | Quarter III | Quarter IV | Average
1998 0.50 0.51 0.51 0.47 0.50
1999 0.40 0.40 0.35 0.26 0.35
2000 0.24 0.35 0.38 0.38 0.34
2001 0.44 0.48 0.49 0.49 0.48

Source: Agricultural Information System, Ministry of Agriculture and Livestock
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Similar as the behavior of the farm milk price, the declining trend of pasteurized
milk retail prices during 1998 and 1999 was the result of high inflation and devaluation
of the domestic currency that affected the economy during 1999. During 1999 the retail

price decreased 41% (44 cents in January to 26 cents in Di ber 1999). The adoption of

the US dollar as the domestic currency in January 2000 stopped the devaluation process

and the retail price increased significantly.

2.2.4. Exports of dairy products
Ecuador’s dairy products exports are marginal in the balance of trade. According
to the Central Bank of Ecuador, dairy products exports for the period 1998-2001

accounted for an average of 3% of total exports measured in US dollars. Table 10 shows

that, in general, Ecuador’s dairy products exports i d from 1,932 th d liters

milk-equivalents in 1998 to 10,902 thousand liters in 2000. In 2001 dairy exports
decreased 74% to only 2,834 thousand milk-equivalent liters.

Table 10. Exports of dairy products in milk equivalents

PRODUCT 1998 1999 2000 2001
1,000 | % | 1,000 % | 1,000 | % 1,000 | %
It It It It
Nonfat dry milk | 1,262 | 65% | 2,457 | 31% | 1,654 | 15% - 0%
Whole milk pow. - 0% | 3,342 | 42% | 5,375 | 49% | 2,127 | 75%
Fluid milk 11 1% 115 1% 86 1% 100 4%
Milk cream - 0% | 1,480 | 19% | 2,383 | 22% 43 2%
Butter 265 | 14% | 140 | 2% | 1,300 | 12% | 533 19%
Cheese 234 | 12% | 283 | 4% 79 1% 18 1%
Yogurt 160 | 8% 105 1% 25 0% 13 0%
TOTAL 1,932 | 100% | 7,923 | 100% | 10,902 | 100% | 2,834 | 100%
Source: Foreign Trade Statistics, Central Bank of Ecuador.
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There is an inverse correlation between the changes in farm price (Table 5) and
changes in exports (Table 10). Most foreign trade of dairy products is made by a single
transnational processor and in order to maximize its profitability exports increase when
the real cost of milk procurement is lower in the exporter country than in other regional
countries where the firm has processing plants.

Regarding the dairy products exported, the largest quantity was powdered milk
(nonfat dry milk or whole milk powder) and accounted for 64% or more of total dairy
exports. The destinations of powdered milk were mostly countries members of the
Andean Community of Nations. The major market of powdered milk was Venezuela with
66% of the total exports of powdered milk during 1998-2001, and other relevant markets
were Colombia and Peru. The markets for fluid milk and milk cream in order of
importance were Colombia (78%), Peru (15%) and Belize (7%).

In general, the exports of dairy products have not been regular to the destination
countries with the exception of whole milk powder to Venezuela, butter to Colombia, and
cheese to USA. Exports of cheese, butter and milk cream were erratic during 1998-2001
while the exports of yogurt declined. The largest volume of cheese was 283 thousand
milk-equivalent liters in 1999 and the lowest 18 thousand milk-equivalent liters in 2001,
whereas for butter the largest volume was 1,300 thousand liters in 2000 and the lowest
140 thousand milk-equivalent liters in 1999. During the period 1998 — 2001 the markets
for cheese were Colombia (64%), Peru (13%), USA (13%) and N. Korea (10%), for
butter and milk cream was Colombia (100%), and for yogurt were Trinidad & Tobago

(62%), USA (26%) and Jamaica (12%).
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2.2.5. Supply and utilization of milk

An analysis of the supply and utilization of milk helps explain dependence of the
domestic dairy market from on foreign production. Table 11 shows that the participation
of total imports of dairy products in total supply had decreased from 3.8% in 1998 to

0.4% in 2000 whereas the participation of exports in total utilization had increased from

0.1% to 0.5%.

Table 11. Supply and utilization of milk and dairy products

1998 1999 2000
Gross Production (thousand liters) 1,922,942 2,081,376 2,040,000
- Losses (2% of GP) 38,459 41,628 40,800
= Production available 1,884,483 | 2,039,748 | 1,999,200
(thousand liters)
+ Imports of dairy products
(thousand milk-equivalents) 74,684 17,556 7,188
= SUPPLY (thousand liter milk-
equivalents) 1,959,167 2,057,304 2,006,388
Feed for calves and consumption
in farms (thousand liters) 615,341 666,040 652,800
+ Human use
(thousand milk-equivalents) 1,341,894 1,383,341 1,342,686
+ Exports
(thousand milk-equivalents) 1,932 7,923 10,902
= UTILIZATION
(thousand liter milk-equivalents) | 0> 7167 | 2,057,304 | 2,006,388
Total imports / Supply 3.8% 0.9% 0.4%
Total exports / Supply 0.1% 0.4% 0.5%
Total imports / Human use 5.6% 1.3% 0.5%
Total exports / Human use 0.1% 0.6% 0.8%
Population (thousands) 12,175 12,411 12,646
Per-capita consumption of milk
and dairy products (liters/yr.) 110.22 111.46 106.17

Sources: Agricultural Information System, Ministry of Agriculture

Foreign Trade Statistcis, Central Bank of Ecuador
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Ninety-six percent of the supply of milk in Ecuador has been produced
domestically in 1998 and increased to 99% in 2000. Thus, the foreign market of dairy
products has a marginal participation in the supply of milk given in milk - equivalents.
Similarly, when calculating the share of dairy imports in the volume of milk for human
use, the participation of imports decreased from 5.6% in 1998 to 1.3% in 1999 and 0.5%
in 2000. Further, for 1998 imports of WMP represented 10.6% of pasteurized milk
processed domestically, which is WMP’s direct substitute in households’ consumption,
and declined to 2.2% in 1999 and 0.3% in 2000. For other dairy products like evaporated
milk, condensed milk and whey powder, imports represent 100% of total supply since
these products are not produced domestically.

The statistics suggests that the domestic market of milk for human use has
decreased its dependency in the foreign market to supply dairy products that are widely

consumed, which is the case of powdered milk as a substitute for pasteurized milk.

2.3. POLICIES AND REGULATIONS

This section presents the analysis of policies and regulations that affect the dairy
market in Ecuador with the objective to draw the framework under which a dairy
cooperative may be conceived. The elements of the framework that are relevant for a

start-up dairy cooperative are the “price band” and the “law for cooperatives”.
2.3.1. Price Band

Ecuador adopted a price band for agricultural products where international

markets are characterized by high price instability and distortions as a result of
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agricultural policies adopted by the major exporting and importing countries of
agricultural commodities and food. This instrument was introduced in January 1993 for
rice, corn, barley and sugar, and in July 1993 milk was included in the mechanism. Later,
the Price Band Andean System (PBAS) was adopted in February 1995 as an instrument
to harmonize imports among member countries of the Andean Community of Nations,
with the exception of Peru. PBAS stabilizes import costs of the included agricultural
goods. (SICA, 2002)

The Price Band consists in fixing a floor price and a ceiling price for the import
cost of a commodity and these prices are calculated annually. Imports price stabilization
is achieved by increasing the ad-valorem tariff whenever the international referenced
price is below the floor price and reducing the tariff whenever the international price is
above the ceiling price. For the first case the additional tariff level that is added to the ad-
valorem is called ‘extra variable duty’ and for the case when the ad-valorem tariff is
reduced is called ‘tariff reduction’. The international referenced price is updated
fortnightly and for milk is the price in New Zealand.

There are two different kinds of commodities in the price band, refe;enced and
related commodities. Referenced commodities are those which international prices are
used to calculate the price band whereas related commodities are either a result of
processing or mixing referenced commodities, or a substitute good for industrial use or
final consumption of a referenced commodity or byproduct. Thus, the price band
includes all the substitute goods or byproducts in order to avoid trade distortions. For

the case of milk the referenced commodity is whole milk powder® and there are 27

4 Powdered milk with at least 26% fat, free of sugar or any other sweetener and packed in containers
weighting at least 2.5 Kg net weight.
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related commodities, including NFDM, dry milk fat, evaporated milk, whey, butter and
cheese.

Table 12 lays out the average tariff for whole milk'powder given by the PABS
between 1995 and 2001. The ad-valorem tariff for milk is 20% thus PABS has increased
the tariff for most of the cases. During 1996, the international referenced price boost so
there was a tariff reduction that reached 11% on average during the second trimester.
From March 1999 until February 2001 the Government’ established a safeguard for
imports being 10% for milk thus the ad-valorem tariff increased during this period to
30%. In contrast, from 1998 through 2000 the international referenced price dropped so
the tariff included up to 33% of extra variable duty on average for the first semester of
2000. During 2001, the international referenced price increased and reached a level

between the floor and ceiling prices so the tariff was solely the ad-valorem.

Table 12. Tariff for whole milk powder

Year | Quarter | Quarter | Quarter | Quarter
I II I IV
1995 | 45% 35% 24% 19%
1996 | 17% 9% 18% 17%
1997 | 20% 26% 27% 36%
1998 | 38% 36% 41% 39%
1999 | 46% 55% 53% 56%
2000 | 63% 62% 57% 44%
2001 | 37% 22% 21% 20%
Source: Agricultural Information System, Ministry of Agriculture and
Livestock.

* The Executive Decree No. 609 of February 19, 1999 established a safeguard of 10% for whole milk
powder.
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2.3.2. Law for cooperatiw;as6

The Ecuadorian law for cooperatives is given by the Law and Regulations for
Cooperatives. The legislation was issued in 1966 and the latest reform was in 1999. The
following sections depict the elements that should be taken into account to start a dairy

cooperative.

2.3.2.1. Principles of cooperatives
Cooperatives must abide the universal principles of cooperatives, including the
following:
- Equal rights to all members,
- Open membership,
- Every member has the right to vote, elect and be elected,
- Limited interest rate over the capital invested and for neither case would be higher
than 6%,
- Distribution of earnings according to the volume of operations that members have
done with the cooperative or based on work done by members,
- No discrimination and neutrality in politics, religion and race,
- Variability of equity capital.
These principles provide a typical framework for cooperatives and assert the basic

conditions for the start-up. Further are presented the types of cooperatives related to dairy

§ The law was issued on the Supreme Decree 103 1, Official Registry 123, September 20, 1966. This law
has been modified by the Supreme Decree 3688-A (OR 892, Aug. 9, 1979), the Law 56 of Internal Taxes
Regime (OR 341, Dec. 22, 1989), the Resolution of the Constitutional Guarantees Tribunal (OR 798, Oct.
25, 1991), Resolution of the Supreme Court of Justice (OR 299, Oct. 19, 1993), and the Law 74 of
General Insurance (OR 290, Apr. 3, 1998).
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farming, the rights and responsibilities of members, and the distribution of earnings

among members.

2.3.2.2. Types of cooperatives related to dairy farming

The legislation for cooperatives defines four categories of cooperatives:
production, services, credit, and consumption cooperatives. Dairy farmers may organize
cooperatives in any category, except for consumption cooperatives.

Production cooperatives are those whose members are devoted to legal activities
in a jointly managed firm. Within this type of category there are two kinds of
cooperatives where dairy farmers may be involved, livestock cooperatives and dairy
cooperatives. Livestock cooperatives are devoted to promote and improve livestock
production, and to market or process milk, meat and byproducts whereas dairy
cooperatives are dedicated to processing and marketing milk and dairy products.

Services cooperatives organize to satisfy needs of members like transportation,
electricity, irrigation and agricultural services. At least two kinds of cooperatives within
this category may be organized by dairy farmers. First, agricultural input cooperatives,
which purchases inputs like seeds, fertilizers and tools for its members; and second,
agricultural machinery rent cooperatives, which rent machinery and equipment to
farmers that lack the use of machinery for farming.

Credit cooperatives are financial institutions that receive deposits from members
and offer loans to them. Within this category of cooperatives, dairy farmers may
organize an agricultural financial services cooperative. This kind of cooperative devotes

to offer credit to members for agricultural development or for purchasing inputs.
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2.3.2.3. Cooperative Members — rights and responsibilities

In order to start a cooperative the minimum number of members is at least eleven
individuals or legal entities or only three legal entities, except for consumption
cooperatives whose minimum number is 50 individuals.

The rights and responsibilities of members are:

- Pay at least 50% of the membership value when acquiring the share of certificates
and cancel the remaining amount in a deadline agreed between the member and
the cooperative,

- Attend annual meetings,

- Every member will have the right to one vote, regardless of the number of shares
the member owns,

- Abide the obligations and commitments with the cooperative,

- Have access to reports about the cooperative’s performance from higher hierarchy
organizations,

- Receive benefits the cooperative offers to members,

- New members that join a cooperative will be equitably responsible for past
liabilities acquired by the cooperative,

- Members can leave the cooperative at any time, in which case they will not be
responsible for future liabilities of the organization,

(Ley de Cooperativas, 2001).
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2.3.2.4. Member investment and distribution of earnings

The capital invested by members in a cooperative is represented by membership
certificates of the same value and transferable only to othér members under the approval
of the Cooperative’s Administration Council. Cooperatives must have authorization from
the Ministry of Labor and Human Resources to issue membership certificates.

The net earnings gained by the cooperative includes deductions for administrative
expenses, depreciation and the interest of membership certificates. The resulting net
earnings must be distributed in the following way:

- At least 20% will go to the non-distributable reserve account until its balance equals
the amount of capital. Thereafter, this fund will receive 10% of net earnings
permanently.

- 5% will be used for education and another 5% for social assistance and prevention.

- The remaining net earnings will be distributed among members based on the business
or work of members with the cooperative.

Nevertheless, the cooperative’s general assembly may decide not to pay interest
on membership certificates, net earnings to members, or both during a defined period of
time with the objective to raise capital for the cooperative. In this case the cooperative
must issue membership certificates for the amount of interests not paid and earnings not

distributed.

2.3.2.5. Benefits for cooperatives
Cooperatives are subject to a particular treatment by the State in order to promote

their creation and development. The special benefits for cooperatives are:

42



Taxes exemptions and responsibilities: Cooperatives are exempt of fiscal, municipal
and other especial taxes that are charged when trading real state buildings.
Cooperatives are also exempt of taxes and fees requiréd to become a legal
organization and for the participation in judicial processes. However, according to the
Law of Internal Taxes Regime’, cooperatives are exempt of income taxes only when
members are the only small farmers. If this is not the case, the cooperative is subject
to income tax and for 2002 was 15%. Also, members are not exempt of paying their
income taxes that are an obligation of Ecuadorian citizens.

Cooperatives will give preference in bids summoned by the Government,
Municipalities or other public organizations whenever cooperatives participate under
the same conditions as other participants.

State guarantee: The State will be the guarantor of credits contracted between
cooperatives and international agencies, banks or organizations. It is a requirement
that the resources are used to finance projects or programs of the lending institutions
which success is assured.

Cooperatives could have agreement with foreign cooperatives to trade products.

2.3.2.6. Organizational levels of cooperatives

Cooperatives may establish links with other cooperatives and would also bond

together into national organizations. The horizontal coordination across cooperatives

may result in two kinds of outcomes, which are unions and associations. Unions are the

result of partnering two or more cooperatives of a same type either in a temporary or

permanent timeframe, and their objectives are to become more successful and have more

7 Law 56 of Internal Taxes Regime (OR 341, Dec. 22, 1989)
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power to defend their economic and social interests. Likewise, associations follow the
same objectives as the unions but are the result of partnering two or more cooperatives of
different kind.

National federations of cooperatives are second level organizations that gather
together cooperatives of the same kind. The minimum number to form a national
federation is 21 cooperatives from at least seven different provinces. Provided that
cooperatives are devoted to promote the production of such commodities that could only
be produced in certain regions of the country, the requirement of the minimum number of
different provinces may be excluded. The objective of each federation is to coordinate
and encourage the formation of cooperatives, and also to supervise and control the
cooperatives. The National Office of Cooperatives, which is the agency of the Ministry of
Labor and Human Resources that deals with cooperatives, must approve the work plans
of each federation of cooperatives.

The National Confederation of Cooperatives (NCC) is a third level organization
that puts together all the national federations of cooperatives as well as other cooperatives
that do not belong to any federation. NCC is the highest organization among cooperatives

and all national federations are obliged to be affiliated.



CHAPTER III

FARM AND OPERATOR CHARACTERISTICS

This chapter examines the farm and operator characteristics of the 28 interviewed
farms. Key characteristics include milk production volume, dairy herd composition, herd
breed, and the use of land. Also, facilities and technology of the farms are analyzed and
the operator and labor characteristics are presented. Finally, farm income is analyzed to

reveal the importance of milk sales and other agricultural products in farm income.

3.1. FARM SIZE

Across the 28 dairy farmers interviewed, farm size ranged from five to 150
milking cows while the average was 44 milking cows per farm. To facilitate later
marketing analyzes the 28 interviewed farms were divided in three categories according
to the number of milking cows. The three categories were the same as the categories of
dairy farmers according to the 2000 Census of Agriculture. The first category is farms
with 10 or less milking cow and contains eight farms. The second category includes
farms with 11 to 30 milking cows and contains 5 farms. The third category includes
large farms with more than 30 cows and contains fifteen farms.

In the case of the small farms, seven of the eight farmers interviewed belonged to
a single indigenous community called La Chimba, which is located in the Andes
highlands 16 kilometers from the town of Cayambe. There was also one farmer in the
medium size category that belongs to this community. The other 20 farms were located at

a lower altitude and closer to the town of Cayambe.

45



Dairy farm size varies significantly across the Cayambe region. Table 13 shows

statistical data of land used for farming, the number of milking cows, and the level of

milk production. Regarding land used for farming, the avérage farm size was 6.9 hectares

(ha) for the small farms, while for the medium farms was 21.7 ha and for the large farms

was 68.3 ha.

Table 13. Size of interviewed farms

Category Data Land Milking Milk production
(Hectares) COWS (liters per day)

5-10 Average 6.9 7.4 84

Milking cows | Minimum 4.5 5 40

(8 farms) Maximum 11.5 9 140
Standard Deviation 2.3 1.6 34.1

11-30 Average 21.7 18.4 194

Milking cows | Minimum 6.5 12 100

(5 farms) Maximum 45 25 300
Standard Deviation 14.5 4.7 84.7

31-150 Average 68.3 72.6 1,028.2

Milking cows | Minimum 27 32 ' 400

(15 farms) Maximum 280 150 2,200
Standard Deviation 66.9 34.9 542.9

Total Average 424 443 609.5
Minimum 4.5 S 40
Maximum 280 150 2,200
Standard Deviation 56.4 40.1 604.5

The average number of milking cows for small farms was seven, for medium

farms 18, and for large farms 73. The largest farm produced 2,200 liters per day

compared to 40 liters per day for the smallest. The average milk production for the small

size category was 84 liters per day, while for the medium farms increased significantly to

194 liters per day, and for the large farms category to 1,028 liters per day.
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3.1.1. Milk production and dairy herd

Table 14 shows the data of milk production and herd composition for each of the

three categories of farms. The average milk production arhong the 28 farms was about

610 liters per day. Herd composition included 44 milking cows, 14 dry cows, 42 heifers

and calves and four steers and bulls.

Table 14. Herd according to farm size

Category | Data Milk Herd (# animals)
Production | Milking Dry Heifers& Steers
(liters/day) | cows COWS Calves & Bulls
5-10 Average 84.1 74 2.8 7.1 13
Milking Minimum 40 5 0 4 0
cows Maximum 140 9 7 14 2
(8 farms) Stand. Dev. 34.1 1.6 2.2 33 0.9
11-30 Average 194 18.4 8.4 194 0.6
Milking Minimum 100 12 6 8 0
CoOws Maximum 300 25 12 33 2
(5 farms) Stand. Dev. 84.7 4.7 2.6 11.3 0.9
31-150 Average 1,028.2 72.6 22.7 71.3 6.9
Milking Minimum 400 32 5 27 0
coOws Maximum 2,200 150 54 166 35
(15 farms) | Stand. Dev. 542.9 34.9 14.3 39.3 11.3
Total Average 609.5 443 14.4 42.7 4.1
Minimum 40 5 0 4 0
Maximum 2,200 150 54 166 35
Stand. Dev. 604.5 40.1 13.9 41.5 8.6

Regarding heifers and calves, the average was about seven for small farms, 19 for

medium farms and 71 for large farms. For the three categories of farms, the number of

heifers and calves was about the same as the number of milking cows. This suggests that

on average farms have a moderate reserve in animal capital to increase and sustain the

production of milk.
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Table 15. Milk production per cow according to farm size

Category Data Milk production per cow
(liters per day)

5-10 Average 11.2

Milking cows | Minimum 7.5

(8 farms) Maximum 15.5
Standard Deviation 2.9

11-30 Average 10.6

Milking cows | Minimum 5.6

(5 farms) Maximum 17.6
Standard Deviation 4.3

31-150 Average 14.2

Milking cows | Minimum 9.2

(15 farms) Maximum 20.2
Standard Deviation 3.5

Total Average 12.7
Minimum 5.5
Maximum 20.2
Standard Deviation 3.8

Table 15 shows the average production per cow per day for the three categories of
farms. The average milk production per cow was 12.7 liters per day for the 28 farms,
while for the small farms was 11.2, for medium farms was 10.6, and for large farms was
14.2. The highest milk production per cow was 20.2, which was attained by a large farm,

whereas the smallest milk production per cow was 5.6 liters per day a medium size farm.

3.1.2. Herd breed

The most common breed among the 28 farms was a crossbred with high content
of Holstein Friesian. This crossbreed is the most common across dairy farms in the
highlands of Ecuador and it is the result of crossbreeding a native breed with Holstein
Friesian. The high genetic potential for production traits of Holstein breed has been

crossed, for more than 20 years in some cases, to a native breed that is resistant to high
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altitudes, cold weather, and steep fields. There were 24 farms that had some animals of
this cross, three farms had less than 50% of this breed, 11 farms had between 50% and
99% of this breed, and 10 farms had 100% of animals of this breed.

Other breeds found in the farms included pure-bred Holstein Friesian with 21% of
farms, Brown Swiss 21%, pure-bred Jersey 7%, crossbreed Jersey 11% (three farms),
New Zealand Holstein 7% (two farms), Brown Swiss mixed breed 7% (two farms) and
pure-bred Norman and crossbreed Norman with 4% (1 farm) for each one.

When comparing the Holstein breed among the categories of farms, at least 61%
of the cattle were Holstein (pure breed or crossbreed) in 88% of the small farms, 87% of
the cattle in all medium farms, and 50% or more of the cattle were Holstein for 80% of

the large farms.

3.1.3. Land Use

The most important uses of land for the 28 farms were grazing, feed crops, and
other crops. Table 16 presents the statistical data for these uses of land. The dairy
farmer grows feed crops in order to provide feed to the herd while the other crops were
used either for animal feed or for sale to other farmers.

The dairy farmers analyzed in this study on average use most of their land for
grazing. The average area for grazing pastures was 27.7 hectares, which represent 75% of
the total farming area. For the small farms the average grazing area was 5.2 ha, for the

medium-size 16.2 ha, and for the large farms 43.6 ha.
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Table 16. Pastures, feed crops and other crops

Pastures Feed Crops Other Crops
Category | Data Ha % Ha % Ha %
Land Land Land
5-10 Average 52 0.7 0.1 0.1 1.5 0.2
Milking Minimum 3 0.5 0 0 0 0
COWS Maximum 11 0.9 0.5 0.1 3 0.5
(8 farms) Standard Dev. 2.7 0.2 0.2 0.1 1.1 0.2
11-30 Average 16.2 0.7 34 0.2 . 0.1
Milking Minimum 6 0.5 0 0 0 0
cows Maximum 35 0.9 10 0.5 10 0.2
(5 farms) Standard Dev. 11.9 0.2 4.2 0.2 44 0.1
31-150 Average 43.6 0.7 7.1 0.1 10.4 0.1
Milking Minimum 20 0.3 0 0 0 0
cows Maximum 110 1 37.5 0.3 70 0.3
(15 farms) | Standard Dev. 27.9 0.2 10.2 0.1 20.2 0.1
Total Average 27.7 0.7 44 0.1 6.4 0.1
Minimum 3 0.3 0 0 0 0
Maximum 110 1 37.5 0.5 70 0.5
Standard Dev. 27.2 0.2 8.1 0.1 15.3 0.2

Comparing the three categories of dairy farmers reveals that on average large and
medium farms use the highest percentage of land for grazing (75%), followed by the
small farms (73%). Among the 28 cases, three large farms used 100% of the land for
grazing. In addition, the farm that used the least percentage of land for grazing was 35%
and also belongs to this category.

The percentage of land used for feed crops, which were mainly alfalfa, vicia®, oats
and maze, was largest, on average, for medium farms at 19%, which was considerably
higher than for the other categories of farmers, 1% for small-size category and 10% for
large-size category. The average size of land used for feed crops increases with farm size,

from 0.1 ha for the small farms, to 3.4 ha for medium farms and 7.1 ha for large farms.

® Vicia (vicia spp.) is a legume grown for forage production.
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Regarding the type of feed crop that was grown by dairy farmers, the most
common was vicia. Five farms of the 11 that grew feed crops cultivated vicia alone or
sowed together with oats. The one small farm that grew feed crops cultivated this
legume. For the medium farms there were two farms that grew feed crops, being maze
and vicia with oats. Among the large farms, eight of the fifteen farmers grew feed crops,
four farms grew alfalfa, three oats and vicia, and one grew corn for silage.

Another use of land in the farms was for crops either to feed the herd and sell to
other farmers or only for sale in the marketplace. The average size of land dedicated for
this type of crops was 1.5 ha for small farms, 2.1 ha for medium farms, and 10.4 ha for
large farms. Conversely, the percentage of land that these crops represent on average was
25% for small farms, 6% for medium farms and 11% for large farms. Fifteen farms, or
53% of the 28 farms, grew these crops. Five farmers grew crops that were used for feed
and also to sell to other farmers and 10 farms grew cash crops. The crops used for feed
and to sell to other farmers were grains like corn, oats, vicia, and barley. Only one large
farmer mentioned the participation of the sales of these crops in gross income. For this
farmér the sales of maze, oats and vicia represented three percent of gross income. On
the other hand, ten farms grew cash crops like potatoes, fava beans, and flowers.

Concerning cash crops, the 10 farms that grew these type of crops cultivated fava
beans, flowers and potatoes, being the latter grown among the largest number of farms.
Five small farms grew potatoes and the average sowed area was 1.6 ha, which in average
represented 25% of the total farming land. Also, one medium farm and one large farm
grew this crop in an area of 0.5 and 5 ha, respectively, which represented about 9% of the

farming land for both cases. Among the seven farms that grew potatoes, only one small
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farm responded the participation of potato sales in gross income indicating that 5% of
gross income was from this source.

Other cash crops were flowers, which were produéed by two farms. One was a
medium farm that used 10 ha for this crop, which represented 22% of the total farming
land and the sales of flowers represented 92% of gross income. The other farm was a
large farm that used 12 ha, which represented 29% of the farming land, and the sales of

flowers represented 93% of gross income.

3.2. FACILITIES AND TECHNOLOGY
This section presents an analysis of farm facilities and technology. There were six
different facilities that farms may have and technology refers to the breeding and milking

technique as well as the use of machinery and animal traction.

3.2.1. Facilities

The facilities considered included the barn for calves, barn for milking cows,
parlor, storage facility mainly for feed and fertilizers, housing for workers, and
management office. Table 17 presents the number of responses according to the farm size
category.

The most common facilities among the 28 cases were the stanchion barn, which is
a facility with milking stanchions used for feeding while milking the cows, and the
housing for workers (20 responses). Seven of the eight farms without a stanchion barn

milked the cows in the field by hand and belong to the community of La Chimba. Other
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common facilities were the storage facility and management office with 18 responses

each, and the barns for calves and corrals for milking cows with 17 responses each.

Table 17. Facilities according to farm size

Infrastructure Farm size
5-10 11-30 31-150 Total
Milking | Milking Milking
cows cows cows
(8 farms) | (5 farms) | (1S farms)
1. Barn for calves 1 4 12 17
2. Corrals for milking cows 0 4 13 17
3. Stanchion barn 1 4 15 20
4, Storage facility 1 3 14 18
5. Housing for workers 1 4 15 20
6. Management office 0 3 15 18

Regarding the size of the stanchion barn for milking the cows, the results from the
interview shows that the largest had 32 stanchions, which was the case of a farm with 150
milking cows, and the smallest had one stanchion. The case of a stanchion barn with one
stanchion was a small open construction equipped with a simple .milking machine. The
most widespread number of stanchions was six, two medium farms and four large farms
had this number of stanchions in the barn. Other sizes of stanchion barns had more than
one response. Barns with eight stanchions had three large farms, with 10 stanchions had

two large farms and 20 stanchions had two medium farms and two large farms.

3.2.2. Milking and breeding technology

Table 18 presents the responses for the milking and breeding technique used by
farmers. The most common milking technique among the 28 farmers was using a milking

machine. Seventy-five percent of small farms milked cows by hand as well as 20% of
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medium farms, whereas 93% of large farms milked their cows by machine. Every farmer

of the 20 that milked by machine owned the equipment.

Table 18. Milking and breeding according to farm size

Category Milking Artificial insemination
By hand | By machine Yes No

5 — 10 Milking cows

(8 farms) 6 2 > 3

11 - 30 Milking cows

(5 farms) 1 4 > 0

31 - 150 Milking cows

(15 farms) ! 14 14 1

Total 8 20 24 4

The results for the use of artificial insemination show that 86% of the farms used
this breeding technique. All the medium farms used artificial insemination while 93% of
large farms and 63% of small farms used this technique. However, some farmers used

natural service in cases when artificial insemination failed.

3.2.3. Machinery and animal traction

The results of the survey showed that 25 of the 28 farmers used machinery in the
farm. The use of machinery relates to the operation of any mechanical equipment for
either the cultivation of grass and feed crops or for milking the cows. Two small farms
and one medium-size farm did not use machinery. It is relevant to segregate between
farmers that own and/or rent machinery.

There were 20 farmers that owned machinery, which included all large farms,

four medium farms and only one small farm. Every large and medium farm, except one
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medium farmer, had field machinery, which included at least one tractor with
attachments. Other field equipment owned by some farmers included an irrigation
system.

The farmers’ responses showed that five cases used only rented machinery and
three cases both owned and rented machinery. Farms that used only rented machinery
were small farms that rented a tractor to prepare the land to grow crops. Farms that
owned and also rented machinery consisted of one small farm, which owned a milking
machine but rented a tractor. Also, one medium and one large farm owned and rented
machinery; both owned milking machines, the medium farm rented a tractor and large
farm rented a harvest machine.

The utilization of animal traction was widespread among the small farms; 75% of
them used to prepare land to renovate pastures or sow crops. There were also three large

farms that used animal traction in addition to machinery.

3.3. OPERATOR AND LABOR CHARACTERISTICS

This section depicts the labor and operator characteristics of the farm. Dairy farms
use family labor or hire workers in order to accomplish the tasks of the production of
milk. Also, it is relevant to understand the characterization of the manager of the farm,
which includes the years of experience in dairy farming and whether the manager was the

owner, an owner’s relative or hired.

3.3.1. Family labor
Table 19 lays out the family labor situation on the 28 surveyed farms. In dairy

farming is common to have family members working on the farm in order to contribute
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labor that usually does not perceive a formal wage. The most common family member
that worked on the farm was the owner in 26 farms. One large farm was owned by a
company and in another large farm the spouse worked bﬁt not the owner.

The average number of family laborers per farm in the 28 farms was 2.3
members. Nevertheless, the number of members decreased with the size of the farm. For
small farms the average was four family members, for medium farms 2.2 members and

for large farms 1.4 members.

Table 19: Family labor according to farm size

Family labor Farm size
5-10 11-30 31-150 Total
Milking cows | Milking cows | Milking cows
(8 farms) (S farms) (15 farms)

Owner 8 5 13 26
Spouse 6 1 2 9
Son 1 (20-29 yrs.) 1 0 2 3
Son 2 (20-29 yrs.) 1 0 1 2
Son 3 (30-39 yrs.) 0 0 3 3
Teenager 1 (13-19 yrs.) 7 1 0 8
Teenager 2 (13-19 yrs.) 5 1 0 6
Teenager 3 (13-19 yrs.) 2 1 0 3
Teenager 4 (13-19 yrs.) 0 1 0 1
Child (< 12 years) 2 0 0 2
Owner’s brother 0 1 0 1
Total 32 11 21 64
Average per farm 4 2.2 14 2.3

Young members of the family worked in most small farms. Table 19 shows that
seven of the eight small farms had at least one teenager as family labor whereas five
small farms had two teenagers working in the farm and two small farms relied on
children to help with duties in the farm. The spouse was also a common laborer on small

farms — six of the eight. Three of the five medium farms had solely the owner as the
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family labor. The fourth medium farm relied on the spouse and four teenagers as family
labor while the fifth medium farm had the owner’s brother as the additional family labor.
Similarly, large farms had the owner and/or spouse as faxhily labor in the farm and only

five of the 15 large farms had at least one adult family members working in the farm.

3.3.2. Hired labor

The results of the survey show that 75% of the farmers hired labor to work on the
farm. The remaining 25% were six small farms and one medium farm that do not hired
labor but they had family members working on the farm. Only two small farms hired one
worker to work in the farm; medium farms hired from two workers up to five workers,
and large farms hired between four workers and 27 workers, depending on the size of the
farm.

There were three worker-contracting options. First, workers can be hired full-
time, in Ecuador 40 hours per workweek, in which case they earn the minimum wage
determined by the government.’ Second, workers can be hired on an hourly part-time
basis. Third, workers can be hired seasonally. In the latter option the wage that workers
received was previously determined according to the duties they were committed to do.
The workers hired under this option were often used to clean water ditches, and build or

fix infrastructure.

® According to the Central Bank of Ecuador the minimum wage received by a farm worker is $128.90 per
month for January 2002.
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3.3.3. Experience and manager of the farm

The average years of dairy farming experience for the 28 owners of the farms was
20.2 years, with a minimum value of two years and a maximum of 45 years. Analyzing
by size categories, the largest average was 22.4 years for the medium farms, followed by
the large farms with 21.3 years, and then the small farms with 16.8 years. These results
indicate that the medium and large farms had more experience in dairy production than
small farms.

Among the three categories, the largest standard deviation for the years of dairy
farming was 11.9 and belongs to the large farms, followed by the medium farms with
10.9 and the small farms with 9.6. These results reflect the fact that the range of time in
dairy was the largest for large and medium farms with the value of 37 and 30,
respectively, while for the small farms was 28. The least number of years in dairy for the
small-size category was two and the largest was 20 years. For the medium-size category
the smallest number of years in dairy was 10 years and the largest was 40, while for the
large-size category the minimum was eight and the largest 45.

Regarding the manager of the farm, the results of the interviews indicate that the
owner was the manager of the farm for 19 cases, being six small farms, five medium
farms, and eight large farms. The educational level for 66% of the owners that were
managers of small farms was the elementary school, while for 17% was half elementary
school and the university as well. In contrast, the educational level for 60% of the
owners that were managers of medium farms was the university and for 20% of them was
high school and half elementary school as well. The educational level for all of the

owners that were managers of large farms was the university.
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The farm manager was hired in five farms and all were large farms. Two farmers
responded that the manager was the son/daughter of the owner; one was the case of a
small farm and the other the case of a large farm. Likely, there were two farms where the
manager was a relative of the owner; one was a small farm and the other was a large
farm. These results indicate that for larger farms hiring a manager or having the owner
performing the management duties in the dairy farm was a more widespread practice. In
contrast, for small and medium farms the most common practice was to have the owner

assuming the duties of the manager.

3.4. FARM INCOME

The most important gross income for the 28 farms were the sales of milk, except
for two farms whose major income were the sales of flowers. On average milk sales
contribute 90 % of gross farm revenue. Ninety-three percent of farms relied on the sale
of milk for 80% or more of the total gross income. Seventy-five percent of small farms
(or six farms), 80% of medium farms (or four farms), and 40% of large farms (or six
farm) gained 100% of their gross income from the sale of milk.

Milk sales represent 80% of the gross income for one small farm and for also one
large farm, while milk sales comprised 80% to 90% of the total gross income for four
large farms. One small farm and one large farm had sales of milk that represent 95% of
the gross income.

As mentioned above, for two farms the sales of flowers were the major source of
gross income. The sale of flowers represents 92% of gross income for one medium farm

and 93% for one large farm. Other sources of income mentioned were potatoes, grains
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(maze, oats, vicia), and old dairy cattle. Nevertheless, only two of the seven farms that
grew potatoes indicated the percentage of gross income that represented the sales of this
crop. For one large farm potatoes sales comprised 18% of gross income and for one
small farm represented 5% of gross income. In the same way, only two farms mentioned
the percentage of grains sales - 3% of gross income for a large farm and 20% for a small
farm. For three large farms the sales of old cattle represented on average about 6% of
gross income and for one large farmer the sales of raised cattle comprised 13% of gross

income.
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CHAPTERIV
MARKETING CHARACTERISTICS
Because the primary objective of this thesis is to assess alternative milk marketing
arrangements, this chapter discusses the marketing characteristics for the 28 interviewed
dairy farmers. The analysis includes the description of the milk buyer, farm milk price,
contract, and milk hauling and distance. The last section of this chapter analyzes the
factors that influence the pricing of milk in order to identify the most appropriate pricing
mechanism. Within the analysis of the milk b.uyer, this chapter describes the period of
time selling to the current buyer, the farmer satisfaction with the current buyer, the
reasons for selling milk to the current buyer, and the marketing relationship between the

farmer and milk buyer.

4.1. MILK BUYER

There were two typical arrangements for farm sale of milk production, directly to
a dairy processor or through a middleman. The milk processor was either an incorporated
firm or a sole proprietor that purchased raw milk and produced dairy products like
pasteurized milk, cheese, yogurt, cream or butter whereas the middleman was an
individual tha.t buys raw milk from dairy farmers and sells to a dairy processor.

There were two marketing channels for raw milk and high correlation between the
size of the farm and the marketing channel for the 28 farms. All large farms sold their
milk to a milk processor while 80% (four of the five) of medium farms and 25% (two of
the eight) of small farms sold their milk to this same type of buyer. One medium farm

and 75% of small farms marketed their milk through a middleman. Therefore, most
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small farms relied on a middleman, who assumed the role of a broker that sells the milk
to the processor. Seven of the eight farmers that belong to the community of La Chimba
sold the milk to a middleman.

Six small farms and one medium farm sold their milk to five different middlemen.
The remaining two small farms sold their milk directly to dairy processors. The
remaining three large farmers each marked their milk to a different local processor,

including one industrial processor and two small cheese and yogurt processors.

4.1.1. Period of time selling to current buyer

Regarding the period of time the farmer has been selling the milk to the current
buyer, for the small farms the average time was 3.3 years, while for medium farms was 3
years and for large farms was 7.5 years. For the small farms the minimum time was two
months, which had one case, and the maximum time was eight years, which also had one
case, while for medium farms the minimum time was nine months and the maximum was
eight years. For large farms the minimum time was three months and the longest time 46
years. The periods of time most common among small farms were two and four years,
which each had two farmers for frequency, whereas for medium farms the periods of time
were different for each of the five farmers, and for large farms was three years, which

also had two farmers for frequency.

4.1.2. Satisfaction with current buyer

Regarding the farmer satisfaction level with the current milk buyer, the interview

results show that 75% of the farmers were satisfied, while 18% were unsatisfied and 7%
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were very satisfied. Thirty-eight percent of small farms were unsatisfied with the current
buyer and 62% satisfied while none were very satisfied. In contrast, 80% of medium
farms were satisfied with the milk buyer and 20% were unsatisfied. Lastly, for the large
farms, 80% were satisfied, 13% were very satisfied, and 7% were unsatisfied with the
current milk buyer.

Another way to measure how satisfied were the farmers with the current buyer
was to ask whether they had considered switching to another buyer. The responses show
that 46% of the farmers had considered switching to another buyer whereas 54% had not.
When analyzing within the categories, 50% of small farms, 40% of medium farms and
47% of large size farmers had considered changing to another buyer. The most common
reasons stated among the farmers that have not considered switching to another buyer
were that they had a good relation (26% of farmers) and that they do not have another

choice of buyer (26% of farmers).

4.1.3. Reasons for selling the milk to current buyer

Table 20 presents a summary of farmer responses according to size for selling
reasons of milk to the current buyer. Farmers had a chance to check one or more motives
that drove them to choose their current milk buyer.

The most common reasons for selling milk to the current buyer were “assured
payment”, 27 of 28, and “assured market”, 22 of 28. “Assured payment” meant that the
farmer was confident that he/she would receive the payment on time. Only one large farm
did not give this reason. “Assured market” means that the farmer had the certainty that

the buyer will pickup the milk everyday and the buyer will not refuse to buy the milk in
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the short-run. For this answer option all small farms, four medium farms, and ten large
farms considered this a motive for selling milk to the current buyer. A less common

reason was that the buyer “pays the highest price”, which had 11 responses.

Table 20. Reasons for selling milk to the current buyer according to farm size

Reason 1-10 11-30 31-150 Total

Milking | Milking Milking

Cows Cows Cows

(8 farms) | (5 farms) (15 farms)
1. Pays the highest price 5 1 5 11
2. Other farms recommended 2 2 2 6
3. Assured market 8 4 10 22
4. Assured payment 8 5 14 27
5. Confident in processor 0 2 4 6
6. Experience of the processor 0 0 2 2

4.1.4. Marketing relationship between farmer and milk buyer

Describing the marketing relationship between the dairy farmer and the buyer of
milk is comprised of two topics. One was what the farmer felt should be improved in the
relation with the buyer. The second deals with the main problems that had arisen in the
relationship.

With respect to potential improvements, the most recurring response was that the
price paid by the buyer should improve with six responses. Another repeated response
stated that nothing should be improved in the relation between the two parties with five
responses. Thirteen percent of small farms, 20% of medium farms, and 27% of large
farms stated that the price received should increase..

Another recurring response among the farmers was that the buyer should measure
the quality of the milk and pay accordingly. There were 18% of farmers that responded

this way, which comprised 20% of medium farms and 27% of large farms. Other



responses for this topic addressed that the buyer of milk may provide agricultural services
like credit, fertilization and veterinary services, and also that the communication between
the farmer and the buyer should improve in order to solve any problem that could arise.
Regarding the main problems between the farmer and the milk buyer, the results
show that only seven farmers answered this question while 21 did not mention any
problem. These results suggest that 75% of the farmers did not have a problem with the
buyer. Only one small farmer mentioned that the buyer did not provide feed and
veterinary inputs on time. It was standard for the buyer of milk (middleman) to offer
selected services to small indigenous farmers of La Chimba since they did not have
access to any other organization or businessman that offered these services, and also
because small farms were located far from the marketplace where agricultural inputs are
supplied. Therefore, the milk buyer was the only individual that had a relation with small
farmers and assumed the role of a middleman that also provided agricultural services.
Four large farms declared problems with the buyer. The problems mentioned
were: lack of communication with the buyer in case of a problem concerning milk
quality, fluctuating prices of milk, the fact that the price does not reflect quality of milk,
and that the milk volume was not properly measured. On the other hand, only one
medium farm stated problems with the buyer which was that milk hauling was not on

time.

4.2. FARM PRICE OF MILK

This section analyzes the farm price of milk received by the interviewed dairy

farmers in Cayambe. It seeks to understand the farm prices received by the three
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categories of farmers, as well as the price according to the milk buyer and the comparison
of the farm price with prices received by other dairy farmers in the region and in other

regions.

4.2.1. Farm price according to farm size

Table 21 lays out the farm price of milk and the time with the current price for the
three categories of dairy farmers. The farm prices are net of hauling cost thus are gross
revenue for the farmers. The average price of milk increased with the size of the farm.
Small farms received on average a price of 22.63 cents per liter, medium farms an
average price of 24.8 cents and large farms a price of 26.35 cents. The average time the
farmer had been receiving the price for milk decreases with the size of the farm. The
average time for small farms was 16.8 weeks, for medium farms 14.4, and for large farms

7.4 weeks.

Table 21. Farm price of milk and time with current price according to farm size

Variable Data 5-10 11-30 31-150
Milking Milking Milking
Cows Cows Cows
(8 farms) | (5 farms) | (15 farms)
Farm Price Frequency 22 6 1 0
(cents/liter 24 1 0 1
25 1 3 1
26 0 0 6
27 0 1 5
27.5 0 0 1
27.8 0 0 1
Average 22.63 24.8 26.35
Time at Average 16.75 14.4 7.38
Current Price | Minimum 2 6 2
(weeks) Maximum 24 24 16
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Concerning small farms, 75% received a price of 22 cents per liter, while one
farmer received 24 cents and another 25 cents. All the farmers that received 22 cents per
liter sell their milk to a middleman and belong to the community of La Chimba. The
farmer that received 24 cents per liter marketed milk to a middleman, and the farmer that
received $0.25 did not belong to La Chimba and sells milk to a dairy processor. The
average time with the current price for small farms was the largest among the three
categories; the minimum time was 2 weeks and the longest 24 weeks.

For medium farms, three farmers received 25 cents per liter, one farmer 22 cents,
which belonged to the community of La Chimba, and one farmer 27 cents per liter of
milk. Regarding the time with the current price, the minimum time for medium farms was
6 weeks, and the maximum time was 24 weeks, or 6 months.

Figure 4: Average farm prices and milk production per categories of farms

Cents/liter
liters/day

Small farms Medium farms Large farms

@ Price (cents/liter) O Production (liters/day)-right axis

Regarding large farms, the highest frequency was six, which represents 40% of
this farmers’ category, and the price received was 26 cents per liter. Other common price

was 27 cents, which received 33% of large farms. The highest prices received by this
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category were 27.5 cents and 27.8 and were paid by the dairy processor located 80 km
away from Cayambe. The average time with the current price for this category of
farmers was 7.38 weeks, the minimum time with the current price was two weeks, and
the maximum time was 16 weeks, or about four months.

It is meaningful to examine the statistical relationship between the farm price of
milk (P¢) and the production of milk (Qm) since the average farm price per category of
farms increases respect to the volume of milk produced in the farm (see Figure 4). A

regression was run between these variables and the main results are the following:

Pe = 023475 + 0.00002 Qnm

Se= (0.00359) (0.000004)

P=(0.0000) (0.000002)

Adjusted R = 0.565
The adjusted R? indicates that 56.5% of the variation in the farm price of milk is

explained by the explanatory variables, which in this case is the production volume of
milk. The p-values of the intercept and the coefficient of Qn, show that they are
significant at a 5% significance level. Therefore, the farm production of milk is a
significant variable that explains almost 60% of the variation in the farm price of milk,

which implies that large farms received a higher price than small farms because they

marketed a larger volume of milk.

4.2.2. Farm price according to milk buyer
It is also relevant to analyze the price received by the farmer according to the type
of milk buyer. Table 22 presents the farm price of milk according to the type of buyer

and the farm size. The table shows that the middlemen paid in average $0.22 per liter of
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milk to small farms; the lowest among the 28 interviewed farmers. The processors paid

on average a higher price to large and medium farms than to small farms.

Table 22. Farm price of milk according to type of buyer and farm size

Category Data Processor Middleman
(cents/liter) (cents/liter)

5-10 Average price 23.5 223

Milking cows | Minimum price 22 22

(8 farms) Maximum price 25 24
Number of farms 2 6

11-30 Average price 25.7 22

Milking cows | Minimum price 25 22

(5 farms) Maximum price 27 22
Number of farms 4 1

31-150 Average price 26.4 NA

Milking cows | Minimum price 24.2 NA

(15 farms) Maximum price 27.8 NA
Number of farms 15 NA

Total Average price 26 223
Minimum price 22 22
Maximum price 27.8 24
Number of farms 21 7

The farm price that processors paid to farmers ranged from 22 to 27.8 cents per
liter. The average price was the same (26 cents) for medium and large farms while for
small farms the average price was 24 cents. Only one farmer of the Community of La
Chimba marketed the milk to a local processor and the price received was 22 cents. The
other small farm did not belong to La Chimba and the price received was 25 cents.
Considering only farms that did not belong to the community of La Chimba, the price
paid by processors ranged from 24 to 27.8 cents per liter.

It is relevant to characterize the processors that procured milk from small farms.

The processor that paid 22 cents was a local rural processor in La Chimba and the farm
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belonged to this community. On the other hand, the processor that paid 25 cents was an
industrial processor that purchased milk from a small farm that do not belonged to La
Chimba and was located close to the city of Cayambe. In this way, there is evidence that
the fact that La Chimba is located 16 Km away from Cayambe results in a farm price

differential of three cents, which may result in the gross income of middleman.

4.2.3. Farm prices received by other farmers

The marketing section of the interview included questions in order to collect data
about whether or not the farmer knew the price other farmers in the region and in other
regions received for the milk, and also to identify the reasons for the case that the price
received was lower. Table 23 lays out the results for the number of farms according to
farm size.

There were 19 farmers that indicated they knew the price received by other
farmers in Cayambe region and 14 farmers that knew the price received by dairy farmers
in other regions. The most common response had 10 responses and was the case of a
higher price than in other farms in Cayambe region. There were five farmers considering
that the price they receive for the milk was lower than the average received by the
farmers in Cayambe, and four farmers that consider that the price was the same. On the
other hand, for the case of the price in other regions, the most common response had nine
responses and was the case of a lower price than in other regions. Three farmers
answered that the price they received was higher than the price in other regions and two

farmers answered that the price was about the same.
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Table 23. Number of farms according to level of farm price compared to other
farms in Cayambe and other regions

Category Farm price vs. A Farm price vs.
perceived price in other Perceived price in farms
farms of Cayambe of other regions
Lower | Equal | Higher | Lower | Equal | Higher
# respondents # respondents
5-10
Milking cows 2 0 1 2 0 0
(8 farms)
11-30
Milking cows 1 1 2 3 1 1
(5 farms)
31-150
Milking cows 2 3 7 4 1 2
(15 farms)
Total 5 4 10 9 2 3

Table 23 shows that five farmers responded that the price they received was lower
than the average price received by dairy farmers in Cayambe. The respondents of two
large farms and one small farm mentioned that the price was lower because the current
buyer pays in general low prices. One small farmer considered that a low volume of milk
was the reason for having a lower price, and one medium farmer expressed that the lower
price was explained by seasonal factors.

The location of the farms was the most common reason for the nine farmers that
responded they received a lower price than the average in other regions. There were five
farms, three large-size, one medium-size, and one small farm, that considered this reason
for receiving a lower price. Three farmers expressed that the reason for receiving a lower
price than in other regions was the low volume of milk; two were large farms and one
was a medium farm. One farmer mentioned that the lower fat content of milk was the

underlying reason for receiving a lower price than dairy farmers in other regions.
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4.3. CONTRACT WITH BUYER

The most widespread type of contract between the farmer and the buyer of milk
among the 28 farmers was a verbal agreement. Table 24 displays the results for the farm
price according to the type of contract and farm size.

Twenty-five farmers negotiated with the buyer in a verbal way and three had a
written contract. Every small farmer had established a verbal agreement with the buyer;
in contrast, only one medium farm and two large farms had a written contract with the
buyer. The verbal agreement consisted in a commitment of the middleman or processor
to pay the farmer the price. The frequency for the change in price was not defined
between the two parties. In this way, the relation between the farmer and the buyer was
informal. There was no judicial framework that enforced the milk buyer to pay the farmer

the agreed price.

Table 24. Farm price of milk according to type of contract and farm size

Category Data Written Verbal

Contract Agreement

(cents/liter) (cents/liter)
5-10 Average price NA 23
Milking cows | Minimum price NA 22
(8 farms) Maximum price NA 25
Number of farms NA 8
11-30 Average price 27 24
Milking cows | Minimum price 27 22
(5 farms) Maximum price 27 25
Number of farms 1 4
31-150 Average price 27 26
Milking cows | Minimum price 26 24
(15 farms) Maximum price 27 28
Number of farms 2 13
Total Number of farms 3 25
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Table 24 shows that the average price received by the two large farms that had a
written contract with the processor was 27 cents per liter, which was higher than the
average price received by the 13 large farms that had a verbal agreement with the
processor. In the same way, the average price received by the medium farm that had a
written agreement was higher than the price received by medium farms that had a verbal
agreement.

Regarding the frequency of contract negotiation, the question of the interview that
addressed this topic was an open question so the farmer was able to explain how the
negotiation was specified. Most farmers responded that the price was defined according
to the supply and demand for raw milk. Table 25 summarizes the responses for the
frequency of contract negotiation. Only the three farmers, which had a written agreement
with the buyer, expressed a straightforward response regarding the frequency for contract
negotiation. Sixty-four percent of the 25 farmers who had a verbal agreement answered
the time ago they had the latest adjustment in price.

The three farmers that had a written contract with the buyer of milk answered that
the contract was negotiated every 15 days, every year, and the third farmer responded that
contract was negotiated every 3 years. The farmers that had a verbal agreement with the
buyer answered that the most recent price increase took place 15 days ago and the oldest
increase was 6 months. The most frequent responses were 6 months, which included two
small farms and two medium farms; 4 months, which comprised three small farms and 1
large farm; 3 months, which included one farmer of each category; and 2 months, which
comprised one small farm and one large farm. In general, there were no formal

 parameters that defined the relation between the dairy farmer and the milk buyer.
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according to farm size

Table 25. Contract negotiation frequency or period ago of last adjustment in price

Contract negotiation
frequency/period ago of
last adjustment in price

5-10
Milking
cows
(8 farms)

11-30
Milking
cows
(5 farms)

31-150
Milking
cows
(15 farms)

Total

15 days ago

1 month ago

2 months ago
2.5 months ago
3 months ago
4 months ago
6 months ago
Every 15 days
Every year
Every 3 years
Other response
No response

TOTAL
*Farmer with a written contract with the dairy processor
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Although for most farmers the relation with the buyer of milk consisted in a
verbal agreement, 71% of the farmers knew the expected price of milk. Seven percent of
the farmers did not know at all the parameters considered by the buyer to pay for the
milk, 4% knew the price policy in an intermediate level, and 18% declined to answer the
question. Nevertheless, 93% of the farmers received a flat price for the milk, which did
not include any premiums for quality. Two cases (7% of farmers) had a verbal agreement
with the processor, which had defined a milk pricing policy that included premiums for
high quality (fat, reductase and antibiotics) and volume. The buyer for these farmers was
the processor located 80 Km away while for the rest of the farmers the processor was
located at most 20 km away. This processor was also one of the top processors that

produce high quality dairy products in Ecuador and was located in another dairy region.
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4.4. MILK HAULING AND DISTANCE

Both the middleman and the dairy processor collected raw milk from the 28 farms
in trucks, which transported the milk in aluminum cans with a capacity of 40 liters each.
The exceptions were two farmers who owned bulk tanks and sold their milk to a
processor located in other region, which transported the milk in an insulated milk truck.
Among the small farms, for 78% of them the middlemen assumed the hauling cost while
for the remaining 22% the dairy processor paid the hauling cost. For the case of medium-
size and large farms, the processor incurs in the hauling costs. This means that for all the
farms the price received for milk included the deduction of the hauling cost.

Regarding the distance that the milk was transported from the farm to the
processor, the average for small farms was 6.57 km, for medium farms 8.80 km, and for
large farms 15.83 km. Within the small-size category, the most repeated observation was
13 km with a frequency of three, which all were indigenous farmers located in the
community of La Chimba. For the rest of small farms, the distance transported was one,
two and three km. For medium farms, the most common distance was four km with two
cases. The hauling distance for the other three medium farms were eight, 13 and 15 km.
In contrast, for large farms the most frequent distance was eight km with four farms while
other recurring distances were 3 and 10 km with two farms each. The largest hauling
distance was 80 km and corresponded to two dairy farmers that sold their milk to the

processor located in another dairy region.

4.5. FACTORS INFLUENCING THE PRICING OF MILK
In order to determine the factors that influence the farm price received by the

dairy farmer two regressions were run. For the first regression, the explanatory variables

75



are the milk production level, the distance that the milk is hauled, and a dummy variable
that captures whether the milk is marketed through a middleman or not. The second
regression includes the same explanatory variables as in the first regression but also the
squared hauling distance.

Table 26. Relationship between farm price and milk production, hauling distance
and milk buyer.

Variable Regression 1 Regression 2
Intercept 0.250643* 0.251284*
(0.002822) (0.003726)
Milk Production 0.000013* 0.000013*
(0.000003) (0.000004)
Distance -0.000021 -0.000110
~(0.000100) (0.000346)
Distance2® 0.000001
~(0.000004)
Middleman® -0.029048* -0.029027*
(0.003822) (0.003899)
R® 0.875 0.8705

* Indicates significance of at least 0.10 level
* Variable given by the square of the hauling distance.
® Dummy variable indicating whether the milk is marketed through a middleman or not
Table 26 shows the coefficients and standard errors for the explanatory variables
as well as the adjusted R? of both regressions. The intercept for both regressions is about
25 cents per liter, which indicates the average farm price in the region. The coefficient of
the milk production variable shows that for every 1,000 liters the farm price increased in
1.3 cents. The R? indicates that 87.5% of the variation in the farm prices is explained by
the three explanatory variables in the first regression while for the second regression
87.05% of the variation in the farm prices is explained by the four explanatory variables.
For the coefficient of the hauling distance, the regression 2 captures the fact that
the greater the hauling distance the farm price would be lower (0.0110 cents per 100 km);

however, the farm price would be greater for the case of large farms, which is captured
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by the coefficient of 0.000001 for the squared distance variable. This latter variable
captures the stopping cost of the hauler. For short hauling distances milk is procured
mainly from small and medium farms whereas for large hauling distances milk is
procured mainly from large farms, therefore the stopping cost per liter is higher in small
and medium farms rather than in large farms. Consequently, the net farm price would be
higher for large farms than for medium and small farms.

The coefficient of the variable “middleman” indicates that, in general, middlemen
receive 2.9 cents per liter of milk that is marketed by the dairy farmer and transported to
the dairy processor. This amount results in gross revenue per liter for middlemen, who
have an economic role of collecting milk mainly among small farms and deliver to the
processor. Nonetheless, the cooperative may perform this role in a more efficient way
thus pay dairy farmers a higher price. The cooperative may capture part of the margin
received by the middleman to pay off operating costs.

The previous analysis provides meaningful insights about the pricing of milk,
being the most relevant the following:

- The intercept of regression 1 is 25 cents and reflects a price without premiums or
discounts for dairy farmers. This price would be for milk with minimum quality
standards, which consist of at least 3.3 fat content and a maximum of 100,000 CFU/ml
for bacteria count at the farm level'”.

- Dairy farmers that market milk to middlemen, which all belong to the community of La

Chimba, received on average price 2.9 cents lower than the average price of 25 cents.

'* Standard adopted in the U.S. to assure high quality raw milk.
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- The premium for volume of milk can be defined as 1.3 cents for each 1,000 liters of
milk.
- The 12.5% variation in the farm price that is not explained by the explanatory variables
would capture the premium for quality of milk. Based on the price that does include
premiums or discounts (25 cents), the premium for high quality milk would be 3.1 cents.
The milk will have the following characteristics: fat at least 3.7, bacteria count below
50,000 CFU/ml at farm level, total solids 11.5%, and no antibiotics.

These results of milk pricing will be the used on the feasibility analysis for the
start-up cooperative in Chapter VIII. Farms will receive a price for milk according to

volume marketed and quality.
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CHAPTER YV
PROCUREMENT AND MARKETING OF MILK AND DAIRY PRODUCTS BY
PROCESSORS AND RETAILERS IN CAYAMBE
This chapter discusses milk procurement by dairy processors and the marketing of
dairy products by retailers. The data for the analysis was obtained from industry expert
interviews to processors and retailers in Cayambe. Thus, the analysis of data in this
chapter identifies elements for the definition of the organization of the dairy cooperative

in Cayambe.

5.1. PROCESSOR INFORMATION

The processor analysis in Cayambe provides information about the processing
capacity, seasonality of processing volume, procurement of raw milk from dairy farmers
in Cayambe, the pricing policy, the transportation means of milk, the dairy products that
are processed, and whether the board of directors had considered expanding the
processing capacity of the facility in the medium run. In order to assure confidentiality of
the data provided by the processors information is presented in summary statistics based

on two classes, large processors and small processors.

S.1.1. Processing volume
The dairy processor interview included eight processors. The group comprised
two of the four'* processors that acquired more than 10,000 liters of raw milk per day in

Cayambe and six of about 40 processors that buy less than 10,000 liters per day of raw

' The statistics of the four industrial processors were obtained from Cattlemen’s Association and the
number of small processors from a officer at the Agricultural Center in Cayambe.
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milk. The other two large processors declined to provide data for the interview and the

average processing volume was obtained for these processors from Cattlemen’s

Association.

Table 27. Processing volume of dairy processors in Cayambe

Processor Average Capacity Maximum Minimum
Category Liters per Liters per Percent Liters per Liters per
day day capacity use day day
Large’ 186,000 195,000 95.4% 187,000 180,000
Small* 6,700 19,850 33.8% 8,850 5,430
Total 192,700 214,850 89.7% 195,850 185,430

Source: ' Data of two processors was obtained from expert interviews and of the other
two was obtained from Cattlemen’s Association.
2 Expert interviews
Table 27 shows that the average daily processing volume was about 193,000
liters, which resulted in operating at an average of 89.7% of capacity. Only one large

processor and two small processors were operating at full capacity while the lowest

capacity used among large processors was 64% and for small processors 13.5%.

5.1.2. Seasonality of processing volume

There was seasonal behavior for the volume of milk processed. The interviewed
processors reached their pick processing volume in April (55,850 liters) which
represented on average 91% of full capacity. Only one small processor was not
processing the largest volume during this month. The lowest volume for the group of
eight interviewed processors was about 45,000 liters in November, but only one large
processor and one small processor reached the minimum processing volume, whereas in

August four of the eight interviewed processors processed the lowest volume.
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The highest processing volumes occurred in the months of December, January
and April. One of the motives was the increased demand for cheese during Christmas and
Easter seasons. In addition, the supply of raw milk increases during the winter season,
which starts in October and lasts until April/May and has more rain and thus more
pasture available than in the summer season.

Processing volume reached its lowest levels from July through September for
most of the processors. This behavior was a response to the decrease in demand of dairy
products, mainly fluid milk and yogurt, because of the vacation period for schools located
in the Central and Eastern Regions of Ecuador. On the supply side, production of raw
milk decreased during summer, from June through September, because of lack of rain
and pasture.

In order to supply with dairy products following the seasonal trend and procure a
relatively constant volume of raw milk from dairy farmers, large processors mentioned

that surpluses are balanced through a large powdered milk processor.

5.1.3. Raw milk procurement from dairy farmers in Cayambe

The large dairy processors acquired milk from dairy farms in Cayambe as well as
from farms located in nearby regions, while every small processor purchased raw milk
solely from local dairy farmers.

Regarding the size of the farms that provided raw milk to the processors, the
largest total volume was supplied by medium size farms, followed by large farms, small
farms, and lastly middlemen (Table 28). Large processors procured about 34% of milk

from large farms, 49% from medium farms, 15% from small farms and 1.8% from
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middleman. Small processors procured milk mostly from medium farms (75% of milk)

and the rest was originated in small farms (24%) and large farms (1%).

Table 28. Procurement of raw milk from dairy farmers in Cayambe

Processor Raw milk supplier Total
Category | Large | Medium Small | Middlemen

Large 7,700 11,000 3,300 400 22,400
Small 100 5,000 1,600 - 6,700
Total 7,800 16,000 4,900 400 29,100

Source: Expert interviews

Small farms supplied milk to six of the interviewed processors, medium farms to
five processors and large farms to three processors. It was more common to have small
and medium farms supply milk to large and small processors whereas large farms

concentrated in supplying milk to large processors.

5.1.4. Pricing policy

Among the eight interviewed processors, six had a flat price policy for raw milk
based on minimum quality standards. Four processors measured water content of milk.
One large processor and two small processors used only this procedure to determine the
quality of milk while one small processor also measured acidity and antibiotics content.
The latter procedures were used because the processor specialized in producing yogurt.
Another two small processors measured for fat content and acidity level but paid only a
flat price.

Whenever raw milk did not achieve minimum standards, processors would reduce
the price but none had defined a deduction schedule. Only one large processor

mentioned that the excess water in milk is delineated clearly in the farmer pay check.
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Another large processor declared having a pricing policy for internal use but did not
communicate it to farmers. The processor mentioned that the price is based on minimum
total solids content. This processor was the only that had defined a floor price and
premiums for raw milk. The floor price was 25.5 cents per liter for 11.75% total solids
and a premium of up to five cents per liter for higher total solids depending on the season.
The dairy processors were also asked whether the price paid for raw milk would
be higher when large volumes of milk are supplied. Although one large processor and
one small processor acknowledged having this policy, neither currently used this policy.
The former policy for the large processor was a minimum volume of 900 liters and the
price range would be 27.5 — 33.0 cents per liter depending on the quality of milk and
season, which results in a price premium of 0.5 to 6 cents. For the small processor the

minimum volume was 400 liters and the price 26 cents per liter.

5.1.5. Farm milk prices paid by processors

Dairy processors in Cayambe were asked to indicate the average price that dairy
farms receive for milk according to size. Large farms included those with daily
production of more than 1,000 liters, medium farms with daily production between 200
and 1,000 liters, and small farms with production of less than 200 liters per day.

Table 29 shows the weighted average farm milk prices paid by large and small
processors to farmers, the average price weighted by the volume acquired from each type
of farm, and the average price for each size category of farms weighted by milk volume
acquired by each processor. The average farm price weighted by milk volume was 25.6

cents per liter. One small processor paid the highest price (28.5 cents per liter) to small
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farms since this processor procured only 200 liters per day from this category of farms
and specializes in cheese processing. On the other hand, another small processor paid the
lowest price to small farms (22 cents per liter).

Table 29. Farm milk prices according to farm size

Processor Farm milk price weighted by milk volume Average

Category (cents/liter) price weighted by
Large | Medium | Small | Middlemen milk volume
Farms | Farms | Farms (cents/liter)

Large 26.2 25.6 25 27 25.8

Small 28 25 23 - 24.8

Weighted price | 26.2 25.5 24.5 27 25.6

Source: Expert interviews

The prices paid by each processor across the four categories of suppliers were
about the same. Only two large processors acquired milk from all three categories of
farms. One large processor paid 27 cents to the four categories of milk suppliers, which
included the middleman, while the other large processor paid 24 cents to small farms and
25.5 cents to medium and large farms. One of the two small processors that procured
milk from more than one category of milk supplier paid 25 cents to medium farms and 22
cents to small farms, whereas the other small farm paid 24 cents to these two categories
of suppliers. The price received by small farms had a range of 5.5 cents, for medium

farms 3 cents, and for large farms 2.5 cents.

5.1.6. Transportation of milk

The transportation of raw milk from the dairy farm to the processor was in either
aluminum cans or milk truck. Seven processors transported milk from farms to the milk-
receiving unit of the plant in aluminum cans that were delivered by a truck owned by the

processor. One large processor was the only to transport milk in both aluminum cans
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(83% or milk) and milk truck (17% of milk). The transportation of milk in aluminum
cans does not assure that milk temperature constantly below 45°F although the cans are
cooled in a reservoir with running water at the farm. Thus, the quality of milk may

deteriorate during the delivery process to the processor.

5.1.7. Dairy products processed

Large processors manufactured a larger variety of products than small processors,
which usually specialized in processing at most three different dairy products and
designated no less than 50% for only one dairy product. Table 30 shows that the two
interviewed large processors produced nine of the ten dairy products while the six
interviewed small processors specialized in processing four different-dairy products. The
largest volumes of milk were processed into dry milk and yogurt by large processors,

while for small processors the largest volumes were for yogurt and fresh cheese.

Table 30. Volume of milk according to dairy products processed

Dairy Processor Total
Product Large Small

Dry milk 18,500 - 18,500
Yogurt 9,000 3,400 12,400
Fresh cheese 5,000 2,100 7,100
Pasteurized Milk 6,650 - 6,650
Mozzarella Cheese 4,200 1,080 5,280
Ice cream 1,000 - 1,000
Chocolate Milk 900 - 900
Milk jam 600 - 600
Milk cream 150 - 150
Cheddar cheese - 120 120
Total 46,000 6,700 52,700

Source: Expert interviews

85



One large processor was the only to process dry milk and ice cream and another
large processor the only to process pasteurized milk, milk jam'? and milk cream. The
latter processor processed 41% of raw milk procured into pasteurized milk. Another large
processor allocated 62% of raw milk in the production of powdered milk.

Two small processors specialized in processing yogurt and one small processor in
fresh cheese. Anothelf two small processors produced both yogurt and fresh cheese. One
processed also mozzarella cheese and the sixth small processor produced mozzarella and
cheddar cheese.

The top five dairy products by volume were dry milk, yogurt, fresh cheese,
pasteurized milk and mozzarella cheese. Most raw milk was processed into dairy
products which did not require much transformation such as pasteurized milk, fresh
cheese and yogurt. Yogurt was processed by the largest number of processors (two large
processors and four small processors). Fresh cheese was produced by a large processor
and also by three small processors. Lastly, mozzarella cheese was processed by the two
large processors and also two small processors.

The smallest volume of milk was processed into more elaborated dairy products
like cheddar cheese, milk jam, chocolate milk and ice cream. The three latter products
were processed only by either of the two large processors while cheddar cheese was

processed by the second smallest processor.

5.1.8. Expansion of processing capacity
The dairy processors were asked whether the board of directors had considered

expanding the processing capacity of the facility. Six processors (one large and five

2 Milk jam is a sweet milk spread commonly used for bakery.
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small) have considered increasing the production capacity with the “good volume of
sales” being the underlying reason for expanding the facility. One large processor
mentioned that expansion of processing capacity would take place only if a “star dairy
product” was identified and marketed. The “star dairy product” referred to a new product
expected to have an increasing demand, with a market study determining which dairy
product should be produced. To date, this processor had not yet identified the potential
star dairy product thus the expansion of the processing capacity may occur later.

In addition, another large processor and one small processor had not considered
expanding the processing capacity of the facility. The large processor supported this
statement by mentioning that “the current size of the facility is fine” and the small
processor mentioned that the price of raw milk was too high and also that there was lack

of government support.

5.2. RETAILER ANALYSIS
Four grocery stores were interviewed in Cayambe in order to obtain dairy product
market information and the willingness to market other dairy products. All the retailer

stores were managed by the owner and offered a wide variety of groceries.

5.2.1. Dairy products offered by retailers

The four retailers offered 13 different dairy products and a total of 27 different
dairy products, including the different brands and sizes of packaging. The dairy products
offered in common by the four interviewed retail stores were pasteurized milk, fresh

cheese, powdered milk (in 250g packing), and flavored yogurt (Table 31). The dairy
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products offered by three of the four retail stores were whole UHT milk and powdered
milk in 500g packing. The variety of dairy products for each retailer is in accordance to
the size of the grocery store. The largest variety of dairy products for a retailer was 13

different dairy products.

Table 31. Dairy products by retailer

Dairy products Unit Frequency (# who said yes)
Pasteurized milk 1 liter 4
Whole UHT milk 1 liter 3
200cm’ 1
Semi-skimmed UHT milk 1 liter 2
Skim UHT milk 1 liter 1
Chocolate UHT milk 1 liter 2
Fresh cheese 500g 4
Mature cheese 600g 1
Butter 11b 1
300g 1
Milk cream 1 liter 1
0.25 liter 1
300g 1
Flavored milk 200cm’ 2
Powdered whole milk 1 kg 1
500g 3
250g 4
Milk jam 500g 1
Flavored yogurt 200g 4
Total 38

Source: Expert interviews

Regarding the brands of dairy products, three retailers offered pasteurized milk
that is produced locally, and one retailer offered pasteurized milk produced by a
processor in other region. For fresh cheese, all four retailers did not offered a same brand
among the six that were offered. Two local brands were offered by two retailers and one

retailer was the only to offer both brands. In contrast, the four retailers offered the same
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brand of powdered milk. The flavored yogurt offered by retailers was in small containers
of 200g. Every retailer offered two brands of yogurt, except retailer #1 who had only one
brand.

Regarding the location of facilities that process dairy products offered by retailers
in Cayambe, 11 of the 12 brands corresponded to local processors. UHT milk, powdered
milk, milk cream and butter were produced by large local processors and cheese and
yogurt was produced by small local processors. In addition, one processor from other

region supplied yogurt and flavored milk to retailers.

5.2.2. Sales volume of dairy products

The volume of dairy products sales was estimated indirectly by asking the retailer
the volume and frequency for acquiring dairy products from the processor and/or
wholesaler. In order to have a comparable value of sales volume, the quantities collected
in the interview were multiplied by a specific factor to obtain the equivalent volume
acquired during one month (four weeks). On the other hand, the equivalent volume of
milk sales was obtained by calculating the volume of milk that is needed to produce and
market the dairy products.

Regarding the number of items sold by type of dairy product, the top five
products most sold by the four retailers for a four weeks period were pasteurized milk,
flavored yogurt, fresh cheese, whole powdered milk, and whole UHT milk (Table 32).
One retailer was the leader in selling the largest volume of these five dairy products.
Another retailer was the second largest seller of pasteurized milk, whole UHT milk and

flavored yogurt.
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Table 32. Sales volume of dairy products in four weeks

Dairy product Unit Minimum Maximum Average Total
Volume / month
Pasteurized milk 1 liter 120 840 330 1320
Whole UHT milk 1 liter 0 240 156 336
200cm’ 0 48 12 48
Semi-skimmed UHT 1 liter 0 24 8 32
milk
Skim UHT milk 1 liter 0 12 3 12
Chocolate UHT milk 1 liter 0 6 3 12
Fresh cheese 500¢g 40 360 208 832
Mature cheese 600g 0 16 4 16
Butter 11b 0 12 3 12
300g 0 30 7.5 30
Milk cream 1 liter 0 24 6 24
0.25 liter 0 20 5 20
300g 0 N/A N/A N/A
Flavored milk 200cm’ 0 96 48 192
Powdered milk 1kg 0 48 12 48
500¢g 0 144 63 252
250g 12 288 106.5 426
Milk jam 500¢g 0 24 6 24
Flavored yogurt 200g 120 448 276 1,104

Source: Expert interviews

The importance of the products most sold differed across the four retailers. For
one retailer the dairy product most sold was fresh cheese with 240 items, followed by
whole powdered milk with 192 items, flavored yogurt with 144 and pasteurized milk with
120. Conversely, for another retailer the dairy product most sold were pasteurized milk
and flavored yogurt with 120 units, followed by flavored milk with 96 units, and
powdered milk with 42 units. For another retailer the product most sold was flavored
yogurt with 392 items, followed by pasteurized milk (240 items), fresh cheese (192
items) and whole UHT milk (120 items). Lastly, for the fourth retailer the product most
sold was pasteurized milk (840 items), then powdered milk (480 items), and yogurt (480

items).
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Table 33. Milk equivalent of dairy products sales for retailers

Dairy product Minimum Maximum Average Total
Liters / month
Pasteurized milk 120 840 330 1,320
Whole UHT milk - 240 96 384
Semi-skimmed UHT milk - 244 8.1 325
Skim UHT milk - 12 3 12
Chocolate UHT milk - 6 3 12
Fresh cheese 144 1,296 748.8 2,995
Mature cheese - 96 24 96
Butter - 202 81 324
Milk cream - 253 76.5 306.1
Flavored milk - 19 9.5 38
Powdered whole milk 22.8 1,459.2 5329 2,131.8
Milk jam - 9 2.25 9
Flavored yogurt 24 90 55.25 221
Total 7881.4

Source: Expert interviews

It is relevant to analyze the milk equivalent of the retailer sales volume in order to
determine the volume of milk that is required to produce and market the dairy products.
Table 33 shows that the top six dairy products that represented the largest volume of milk
were fresh cheese, powdered whole milk, pasteurized milk, whole UHT milk, butter, and
milk cream. About 38% of the total milk equivalent marketed by the four retailers
represented fresh cheese, 27% was given by powdered whole milk, 16% by pasteurized
milk and less than 5% for whole UHT milk, butter and milk cream.

Comparing the total equivalent volume of milk marketed by the retailers, the four
retailers sold 3,924 liters per month, 1,983 liters, 1,565 liters and 409.8 liters per month,
respectively. Fresh cheese and pasteurized milk represented the largest milk equivalent
for two retailers whereas for another two retailers was whole powdered milk and fresh

cheese.
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5.2.3. Gross sales margin

The gross sales margin was calculated for each type of dairy product and retailer,
and it was obtained by subtracting the wholesale price from the retail price and
multiplying by the four weeks volume. Thus, it is possible to determine which dairy
products were likely to generate the largest profits.

Table 34. Gross sales margin by dairy products and retailer

Dairy product N USD / month % of monthly margin
Min Max Avg | Min Max  Avg
Pasteurized milk 4 6 59 22.5 4.6 21.8 15.1
Whole UHT milk 3 - 19 6.5 - 7 34
Semi-skimmed UHT milk 2 - 1 0.5 - 1 04
Skim UHT milk 1 - 2 0.5 - 2.1 0.5
Chocolate UHT milk 1 - 1 0.25 - 0.8 0.2
Fresh cheese 4 54 34.75 | 16.3  36.6 25.7
Mature cheese 1 - 3 0.75 - 3.1 0.8
Butter 2 - 8 2.75 - 8.2 2.6
Milk cream 2 - 6 2.25 - 4.6 1.9
Flavored milk 2 - 9 3.25 - 18.4 5.6
Powdered whole milk 4 2 123 4775 | 2.1 454 28.3
Milk jam 1 0 4 1 - 3.1 0.8
Flavored yogurt 4 4 25 14 3.1 25.8 14.7

Source: Expert interviews

Contrasting with the analysis of the sales volume given by the quantity of units
and milk equivalent, the top five dairy products with the largest sales margin were
powdered whole milk, fresh cheese, pasteurized milk, flavored yogurt, and whole UHT
milk. Table 34 shows that the monthly sales margin for powdered whole milk had the
highest average of $47.75 as well as the highest percentage of average monthly margin
(28.3%) among the four retailers. For fresh cheese was $34.75 (25.7% of monthly
margin). Pasteurized milk shows the third largest average of $22.5 (15.1% of monthly
margin) followed by flavored yogurt with $14 (14.7%) and whole UHT milk with $6.5

(3.4%).
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Regarding the order of dairy products in contributing to generate profits by
retailer, powdered milk had for three of the four retailers the largest sales margin while
fresh cheese occupied the first place for one retailer. Fresh cheese was second in
contributing to generate profits for two retailers and pasteurized milk was the second for
one retailer but was the third for retailers another two retailers. For two retailers,
flavored yogurt was the second most important dairy product contributing to gross sales
margin and flavored milk was the third for another retailer.

For the four retailers interviewed, more than 65% of total sales margin in dairy
products was generated by the first three products with the largest share in total sales
margin. Nevertheless, for the two larger retailers the participation in sales margin of the
top three dairy products was 83% and 87%, respectively, whereas for the other two
retailers was 66% and 73%, respectively. This suggests that larger retailers gain most

profits from dairy products by selling large volumes of fewer kinds of dairy products.

5.2.4. Willingness to market other dairy produc‘ts

The last section of the interview to retailers aimed to assess the willingness of the
owners of the grocery stores to market an additional brand of dairy products. The
question addressed to the interviewee also asked the reasons or conditions under which
they would accept other brand of dairy products.

The four retailers agreed to market an additional brand of pasteurized milk, fresh
cheese, and milk cream, being the response of “good quality” a common requirement for
two retailers in pasteurized milk, for another retailer in fresh cheese and for the last

retailer in milk cream. In addition, one retailer mentioned that a “competitive price”
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would be a necessary condition to market an additional brand of fresh cheese and milk

cream. Other reasons/conditions mentioned only once by retailers were “good sales,”

9 ¢ 9 ¢¢

“brand is important,” “to have variety,” “good packing,” “customer should ask for it,”
and “regular delivery of the product.”

In addition to the dairy products mentioned above, one retailer was willing to
market UHT milk (whole, semi-skimmed, and chocolate milk), butter, flavored yogurt
and milk jam. The owner of the grocery store mentioned that a “well known brand” is
important to be successful in marketing UHT dairy products, for butter and flavored
yogurt to have a “competitive price” was relevant, while the “good sales” of milk jam
motivates to offer an additional brand. On the other hand, one retailer was not willing to
market powdered whole milk and mature cheese because he/she had bad experiences with
other brands for powdered milk and for mature cheese sales were very low.

Another retailer was also willing to market butter, flavored milk, flavored yogurt
and pasteurized milk. For flavored milk, the owner responded that the brand is important
while an additional brand of butter would increase sales since consumers ask for it and
“good sales” of flavored yogurt motivates to offer an additional brand. Also, the
condition to market powdered milk was that it must be “good quality”. This retailer was
not willing to market mature cheese since mentioned that demand is low.

The third retailer was willing to market the largest variety of dairy products.
Besides the products that would also be marketed by the other three retailers, this retailer
was willing to market UHT milk (semi-skimmed and skim milk), flavored milk and

flavored yogurt as long as they have a “competitive price” and also chocolate UHT milk

and powdered whole milk as long as the products have “good quality”. This retailer was
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willing to market an additional brand of whole UHT milk since “sales are good” whereas
he/she was not willing to market an additional brand of butter.

The last retailer was also willing to market whole UHT milk, powdered whole
milk, and butter. The motive to market an additional brand of UHT milk was to “offer
more choices to customers,” for powdered whole milk the condition was to have a
“competitive price” and for butter was to have “regular delivery” of the product. This
retailer was not interested in marketing an additional brand of flavored yogurt.

In general, the four retailers were willing to market an additional brand of 13
dairy products. Pasteurized milk, fresh cheese and milk cream were the most common,
and UHT whole milk, butter and powdered whole milk were also relevant. There were
nine different reasons or conditions under which they would accept an additional brand.
The most common responses were “competitive price” with nine cases, “good quality”
with seven cases, and “brand is important” with six cases. This suggests that to market a
new brand of dairy products they should be high quality, be priced in the range of its

competitors, and develop a brand that is well known by consumers.
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CHAPTER VI

COLLECTIVE ACTION ALTERNATIVES FOR DAIRY FARMERS

This chapter presents a description of the cooperative business form, motivations
for forming a cooperative, and results of the dairy farmer interview regarding collective
action alternatives. It includes analysis of farmer considerations to develop different
outcomes of collective action, conditions under which large farmers would join small
farmers, and also current needs of dairy farmers. Lastly, the results of the alternatives of

collective action lead to a potential cooperative outcome for dairy farmers.

6.1. AGRICULTURAL COOPERATIVES

This section describes the cooperative business form and includes business
principles, reasons and objectives for organizing a cooperative, benefits to dairy farmers
and rural communities, and a description of the types of cooperatives that dairy farmers

may organize.

6.1.1. Definition and business principles

Cooperatives are businesses owned and controlled by members. They differ from
other businesses because they operate for the benefit of members, rather than earn profits
for investors. Farmers use cooperatives to market and process crops and livestock,
purchase supplies and services, and to provide credit for their operations (USDA-

RBCDS, 1995).
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The differences between cooperatives and other businesses are often expressed as
three broad principles that characterize all cooperatives and explain how they operate.

The principles are adapted from Rapp (1995):

User-owner principle: The member-users own the cooperative and provide the
necessary financing. Members finance the cooperative mainly by purchasing stock and
paying membership fees. Members may reinvest the distributed patronage refunds

(profits) to capitalize the business.

User-control principle: The members control the business. They elect a board of
directors is elected among members and approves changes in the cooperative’s structure
and operation. As representatives of the members, the directors are responsible for setting
policy and overseeing on all the cooperative’s business practices. Each member has one
vote to elect directors or other issues regardless of the business volume with the

cooperative or capital invested.

User-benefit principle: This principle assures that the cooperative’s purpose is to
provide and distribute benefits to members based on use rather than amount of capital
invested. Benefits also may include providing market access, providing needed services,

or supplying the “best valued” products.
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6.1.2. Why cooperatives are organized

The reasons/factors that lead to the formation of agricultural cooperatives are
analyzed in this section. Although these reasons refer to a-developed country, it is useful
to present and relate to the likely reasons for the case of a developing economy. There are
two major reasons that explain the why of agricultural cooperatives.

First, when analyzing the range of competition for agriculture and input-output
industries, agriculture is positioned close to the pure competition end whereas many
agricultural many agricultural input-output industries are located close to the monopoly
end. Agriculture consists of a large number of farms, producing undifferentiated
products, with entry and exit relatively easy, operating in an uncertain and risky
environment. Thus, agriculture serves as a prime example of an industry close to the
competitive ideal. The individual farm has little ability to affect price in the marketplace
by any action it may take, and, therefore, gives no thought as to what other firms will do
if it takes any king of action such as offering all or any part of its supply of product for
sale. On the other hand, those firms that buy farm output and those that provide inputs to
agriculture are made up of relatively few large firms that produce differentiated products
in an economic environment over which they have some control in regard to supply,
demand and price (McBride, 1986).

Second, the shift in the resource mix of agriculture, showing substantial
substitution of capital for labor, reflects the changing productivity of inputs and changes
in relative prices of inputs. This substitution process reflects a higher degree of
specialization in farming. Productivity has increased tremendously, but in the process,

agriculture has become more dependent on purchased inputs and markets for its output
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and, more importantly, dependent upon the conditions or term of trade under which
inputs are made available and markets for output are found (McBride, 1986).

The reasons presented above led, in the United States of America, to the
development of public policy that enables the formation of agricultural cooperatives
(Capper-Volstead Act in 1922). These factors also reflect the market structure of
agriculture in Ecuador, especially on the dairy market. In Ecuador, the first Law of
Cooperatives was enacted in 1937 (Vasquez, 1999) and the current law was issued in
1966. The reach of this law was described in Chapter II.

The factors presented define a range of objectives for starting cooperatives. Some
cooperatives may provide multiple services for members while others are more
specialized. Regardless of the size, geographical location, or purpose, all cooperatives
provide at least one of the following:

1. Improve bargaining power when dealing with other businesses: Combining
the volume of several members leverages their position.

2. Reduce costs: Volume purchasing reduces the purchase price of needed
supplies. Earnings of the cooperative returned to individual members lower their
net costs.

3. Obtain products or services otherwise unavailable: Services or products that
would not attract private business are often supplied by cooperatives.

4. Obtain market access or broaden market opportunities-value added to
products by processing. Offering larger quantities of an assured type and quality

attracts more buyers.
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5. Improve product or service quality: Value added to their products,
competition, and improved facilities and equipment increase member satisfaction.
6. Increase farm income: Distribution of the cooperative's earnings boosts the

income of members. (Rapp, 1996, pp. 2-3)

6.1.3. Benefits to farmers
In several major ways, cooperatives benefit farmer-members, and often
nonmembers. Ten benefits to farmers are identified and are the following:

1. Ownership and democratic control: Cooperatives enable farmers to own and

control, on a democratic basis, business enterprises for marketing their outputs
(products) and procuring their inputs (supplies and services). They voluntarily
organize to help themselves rather than rely on government. Farmer ownership
allows producers to determine services and operations that will maximize their own
farming profits rather than profits for the cooperative itself.

2. Increased farm income: Cooperatives increase farm income in a number of ways.

These include: (1) Raising the general price level for products marketed or lowering
the level for supplies purchased; (2) reducing per-unit handling or processing costs
by assembling large volumes, i.e., economies of size or scale; (3) distributing to
farmers any net savings made in handling, processing, and selling operations; (4)
upgrading the quality of supplies or farm products handled; and (5) developing new
markets for products. By pooling supply purchases, sales, and handling and selling
expenses, cooperatives can operate more efficiently-at lower costs per unit- than

farmers can individually.
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3. Improved service: Cooperatives serve their members’ needs by providing services

not available or by improving existing services. In dairy farming, insemination
associations are outstanding examples of making a new service available in rural

areas.

4. Quality of supplies and products: Farm supply cooperatives provide the supplies

(feed, seed and fertilizer) that gave the farmer the maximum gains or yields rather
than those that returned the largest net margins to cooperatives. In marketing farm
products, cooperatives’ pricing practices have been based on differentials for quality.
And they have provided information and advice on ways to produce quality products
and to maintain that quality in the marketing process.

5. Assured sources of supplies: Cooperatives provide members with a dependable

source of reasonably priced supplies, especially during shortages or emergencies.
This service may require cooperatives to forego larger net margins from other
domestic or foreign business to meet the needs of their member-owners.

6. Enhanced competition: Strong successful cooperatives introduce desirable
competition that raises the market prices for farm products, the type of services
provided, and the quality of supplies farmers purchase. Individual farmers have little
bargaining or purchasing power, but by joining in cooperatives they can acquire
higher market power. The non-profit and service-at-cost nature of cooperatives tends
to push performance closer to the competitive norm. The reason is that they bring
more to market at a higher producer price than would be the case if all firms were
profit-seeking. When cooperative enhance competition in the marketplace, usually

nonmembers as well as members benefit.
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7. Expanded markets: Through pooling products of specified grade or quality,

marketing cooperatives can meet the needs of large-scale buyers better than can
individual farmers. A number of cooperatives in the U.S. have opened markets in
other countries and their exports provide outlets for more production than members
otherwise could sell.

8. Improved farm management: Progressive managers and field staffs of
cooperatives provide valuable information to members on farm production and
management practices. Advice may be offered on the quality of seeds, fertilizers, and
pesticides, and on feeding and cropping practices. Also, many cooperatives provide
market and economic information about various products or enterprises.

9. Local leadership development: Successful and growing cooperatives often
develop leaders among directors, managers, and other employees. And members, by
participating in business decisions on a democratic basis, become more self-reliant
and informed citizens in their communities.

10. Family farmer control of agriculture: These benefits vary among cooperatives

and they indicate ways cooperative enterprises help the family farm stay in business
and thus keep control of production. The credit and supply cooperatives help the
Jamily farmer enlarge and operate his production units more efficiently on an
independent basis. The marketing and processing cooperatives provide members
market access and help them sell their products to advantage.

(USDA-RBCS, 1990, pp. 1-10)
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6.1.4. Benefits to rural communities
Cooperatives benefit the economy of rural areas in the following three ways:

1. Added community income: Most of the additional income farmers get through

cooperatives is spent with hometown firms for goods and services. Successful
cooperatives also have substantial payrolls and their employees’ patronage of
local businesses adds to the economic well-being of the community. The
cooperatives also spend money for supplies, utilities and insurance.

2. Stronger rural communities: A local cooperative usually has several hundred

members who use its services frequently. This in turn helps bring patrons to other
types of business in the community. In small towns, the cooperative often is the
major or only business. Without it, people would have to go elsewhere for goods
and services.

3. Goods and services to non-farmers: Rural electric cooperatives serve many

rural non-farm residents. Likewise, diversified supply cooperatives supply
gasoline, fuel oil, car care, fertilizers, pesticides, lawn and garden, and various
home supplies and equipment to non-farmers. Some cooperatives also provide
custom services related to these supplies and distribute patronage refunds to

these customers.

(USDA-RBCS, 1990, pp. 10-12)
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6.1.5. Cooperatives in the dairy industry

Milk production has fundamental characteristics that have led dairy farmers to
pioneer the application of cooperative principles to marketing dairy products. Milk is a
perishable agricultural product produced on a daily basis and transported to the processor
every day or every other day. In addition, volume of milk produced varies seasonally and
daily for biological reasons. This variation is not coordinated with the changes in
demand, which also vary from day to day and from season to season. Finally, storage to
balance supplies with demand is feasible only after processing, except in the very short
term. As technology developed, conversion of milk from raw product to various
intermediary and final products with longer shelf-lives became possible, but capital
intensive facilities and technology subject to significant economies of scale were
required.

These characteristics of milk production led dairy farmers to jointly own milk
handling facilities and manufacturing plants. In this way, dairy cooperatives have taken a
variety of paths to address the needs and preferences of their members and specific
market situation. Dairy cooperatives may be organized as bargaining cooperatives or
processing cooperatives (USDA-RBCS, 2002).

Bargaining cooperatives focus operations on negotiating milk prices and term of
trade for members’ raw milk but do not engage in manufacturing of processing. Some
cooperatives may represent member concerns in the political arena, performing nominal
bargaining functions. Bargaining cooperatives have relatively few assets. This type of
dairy cooperatives account for 74 percent of all dairy cooperatives of the U.S. in 2000,

but represent 24 percent of U.S. cooperative milk volume. There is one organization in
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Ecuador which represents dairy farmers in the political arena and performs nominal
bargaining with the representatives of the dairy processors.

Processing cooperatives own processing facilities to improve their ability to
balance milk supply with customer demand thus improving their negotiation position.
Processing cooperatives may be further subdivided into five types: balancing, hard
products, branded products, bottled milk processing, and diversified processing
cooperatives.

Balancing cooperatives sell most of their raw milk and also operate a plant or two
solely for balancing purposes. When their member milk supply exceeds the volume
needed by their customers, they process bulk commodity products such as butter and
nonfat dry milk powder, and, occasionally, cheese. This type of cooperatives shrunk to 12
by 2000 in the U.S. because it was costly to maintain their small, aging plants.

“Hard products” processing cooperatives focus their resources on processing -
operations and operate a system of large-scale plants at maximum capacity to achieve
low per-unit manufacturing costs. They run a high-volume of member milk through their
plants to make “hard products” like undifferentiated or commodity butter, milk powder,
and cheese. Unlike balancing cooperatives, these cooperatives may market only a small
portion of their member milk in the bulk form. For 2000, there were three medium-sized
cooperatives in the U.S. focused on hard product processing and they handled about two
percent of the cooperative milk volume. In Ecuador, a dry milk powder facility owned by
dairy farmers started to operate in 2002 with the purpose to process the surpluses of raw

milk and supply milk powder to the food processing industry.
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“Branded products” processing cooperatives use all of their members’ milk to
process and market branded cheese and other dairy products for particular markets. These
cooperatives aim to capture some marketing margins in addition to processor margins,
thus taking their operations closer to the consumer. These cooperatives must be able to
produce and market a high-quality and unique product. Since they lack size and scale to
compete on price with the large commodity cheesemakers, their viability depends upon
an ability to find and develop niche for their specialty product. For 2000, there were 22
small and medium-sized cooperatives of this type in the U.S, whereas one dairy
cooperative exists in Ecuador that processes specialty cheese.

Bottled milk processing cooperatives use most, if not all, of the milk they handle
in their own plants. These fluid processing cooperatives also capture processor margins
and at least some marketing margins through their operations. In the U.S., there were five
of these cooperatives in 2000 and accounted for one percent of all milk handled by dairy
cooperatives, whereas in Ecuador these types of cooperatives are nonexistent.

Diversified processing cooperatives operate a system of plants to process bottled
milk and manufacture a variety of dairy products — both commodity and differentiated. At
the same time, they sell a substantial portion of their milk supply to other handlers. The
diversified operations better positions these cooperatives to direct milk to its most
profitable use. These cooperatives have been the result of mergers and consolidation
between cooperatives that previously had a more narrow operating focus. For 2000, there
were 14 diversified cooperatives in the U.S. and they represent 62% of all milk handled

by processing cooperatives.
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In order to define an outcome for Cayambe, these alternatives are assessed. The
following sections analyzes the motivations for the start-up of the dairy cooperative in
Cayambe as well as the results from the interview to dairy farmers to bring about the

most likely organizational ourcome(s) for dairy farmers to engage in collective action..

6.2. CAYAMBE DAIRY FARMER MOTIVATION TO FORM A
COOPERATIVE

The core motivation for the start-up cooperative in Cayambe is to increase farmer
income. Farmer income rises as farmers capture rents by integrating forward in the
supply chain.

The objective of the cooperative is to pay farmers the highest price and return
patronage refunds to members after deducting the operational costs of the cooperative. In
the case of Cayambe dairy farmers, a higher farm price may be achieved by 1) bargaining
as a group, 2) eliminating the middleman, and 3) improving milk quality. The operational
costs of the cooperative have the potential to decrease since reduced transactions costs
are potentially achieved by collective action among dairy farmers (Staatz, 1987).

In the dairy market of Cayambe, bargaining as a group may assist in offsetting
any existing processor market power. A common justification for group bargaining is that
through collective action farmers are able to counterbalance the market power of their
trading partners, leading to a more equitable and efficient market outcome. The fact that
the milk buyer negotiates with the cooperative the conditions of the transaction results in

lower costs than the milk buyer negotiating individually with each farmer.
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Cooperatives use their bargaining power to raise farm income in two ways:
redistributing existing income in the farmers’ favor and increasing the efficiency of the
economic system. Supporters of cooperatives also argue that a system that includes
cooperatives results in a more desirable regional distribution of income than a system
dominated entirely by investor-owned firms (IOFs). Large IOFs extract profits from
farming communities and channel them to metropolitan financial centers. In contrast,
cooperatives rebate net margins to members who invest them locally.

The fact that middlemen are eliminated will allow farmers to capture a larger
share of rents. Middlemen procure milk from small indigenous farmers of La Chimba. It
may result in lower operational costs if the cooperative assumes the role of the
middlemen and distribute earnings to members. The hauling and stopping cost to procure
milk from centralized cooling tanks installed among small farmers may be lower than
with the middlemen.

Dairy farmers may receive a higher price by improving raw milk quality. In
Ecuador, most dairy processors use deliberately their own pricing formula on the basis of
minimum quality standards and there are no incentives for high quality milk. Only a few
processors with reputation for high quality dairy products have defined a pricing formula
based on premiums for high quality raw milk.

The cooperative will provide high quality milk to processors. The emergence of a
market for high quality milk is subject to the definition of raw milk quality standards,
which must be defined by agreement between processors and dairy farmers and

sponsored by the Government.

108



In addition, the cooperative should provide assistance to farmers in order to adopt

the production practices that promote the production of high quality milk. The assistance

may consist of low cost technical advising for milking practices, for feeding and animal

health. The cooperative will spread costs among members in order to hire the required

field men to assist farmers, which results in lower costs than the farmer contracting

individually.

6.3. COLLECTIVE ACTION OUTCOMES

The collective action outcomes considered included joining local farmers to (1)

sell milk as a group, (2) install centralized cooling tanks, (3) develop processing facilities,

and/or (4) purchase inputs as a group. Farmers had the choice to check one or more

possible outcomes, and also to rank them. The responses for the four outcomes are

presented in Table 35. The analysis of the ranking for each of the outcomes as well as the

reasons and advantages of acting collectively are analyzed further in this chapter.

Table 35. Summary of responses for willingness of collective action outcomes

Category Sell milk as | Install a Install a Purchase None
of farms a group centralized | processing | inputs asa

cooling facility group

tank

5-10
Milking cows 7 7 4 3 1
(8 farms)
11-30
Milking cows 4 4 1 4 0
(5 farms)
31-150
Milking cows 10 4 9 5 3
(15 farms)
Total 21 15 14 12 4

109




Among the 28 farmers, the most common response was joining local farmers to
sell milk as a group to the processor. Seventy-five percent of farmers, 21 farmers, had
this desire, which included 88% of small farms, 80% of medium farms and 67% of large
farms. The second and third responses in order of importance were to install a
centralized cooling tank and to develop a processing facility with 54%, or 15 farms, and
50%, or 14 farms, respectively. Eighty-eight percent of small farms, 80% of medium
farms and 26% of large farms had considered joining local farms to install a centralized
cooling tank. In contrast, 50% of small farms, 20% of medium farms and 60% of large
farms had considered joining local farmers to develop a processing facility. In addition,
43% of the farmers, or 12 cases, had considered joining local farmers to purchase inputs
as a group, which includes 38% of small farms, 80% of medium farms and 33% of large
farms. There are four farmers, or 14% of farmers, that would not consider joining local

farmers for neither of the outcomes.

6.3.1. Selling milk as a group

As described above, 75% of farmers had considered joining local farmers to sell
milk as a group to the processor. Table 36 lays out the responses for the ranking of this
collective action outcome and also includes a score according to the ranking of the
outcomes. The scoring method consisted in assigning four points for the first rank, three
points for the second rank, two points for the third rank and one point for the fourth rank.
These scores were multiplied by the relative frequency to have a weighted score and then

the score for the four ranks were added to have a total score for each category of farms.
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The outcome of selling milk as a group obtained 2.32 points among the 28
interviewed dairy farmers, which was the highest score. Small farms gave this option the
highest score of 2.9 for the outcome of selling milk as a group, followed by medium
farms with 2.2 and large farms with 2.07.

Table 36. Responses for selling milk as a group

Category of farms Rank Relative frequency | Weighted
in each category Score
(%)
1 38 1.52
2 38 1.14
Small 3 12 0.24
5-10 4 0 0
milking cows
(8 farms) None 12 -
Total 100 2.90
1 0 0
Medium 2 60 1.80
11-30 3 20 0.4
milking cows 4 0 0
(5 farms) None 20 -
Total 100 2.20
1 20 0.80
Large 2 33 0.99
31-150 3 14 0.28
milking cows 4 0 0
(15 farms) None 33 -
Total 100 2.07
1 214 0.86
2 39.3 1.18
3 14.3 0.29
Total 4 0 0
None 25 -
Total 100 2.32

Among the four alternatives of collective action, the outcome of selling milk as a
group had the second highest score in each of the three categories of farms. Also, as

mentioned above, across all the 28 farms this outcome had the highest score in ranking
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(2.32). This suggests that this outcome may be worth pursuing among farmers of
Cayambe.

Regarding the reasons or advantages mentioned by the farmer of such collective
action outcome, farmers had the opportunity to mention up to three different advantages
or reasons. For the case of selling milk as a group to the processor, the most common
response was to increase the farm price of milk with 38% of small farmers, 60% of
medium farmers and 20 % for large farmers. Other reasons included to increase the
bargaining power, which was answered by 40% of large farmers. Responses mentioned

only once were “selling more milk,” “assured sale,” and “reduce transportation cost.”

6.3.2. Installing a centralized cooling tank

The second collective action outcome most widely considered by farmers was
installing a centralized cooling tank for milk. Fifty-four percent of farmers considered
this outcome. Table 37 presents the responses for the ranking of this outcome among the
four alternatives considered as well as the scores for the ranking alternatives.

This outcome obtained a score of 1.71 among the interviewed dairy farmers,
which is the second highest score among the four alternatives of collective action. Among
the three categories of farms, small farms had the highest score with 3.14 followed by
medium and large farms with 2.20 and 0.80, respectively. Among small farms, the
highest score (2.00) was for ranking first the outcome of installing a cooling tank,
whereas for medium farms the highest score of 0.80 had the first and third ranking and

for large farms the first ranking had the score of 0.52. On the other hand, about 46% of
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farms had not considered this outcome, which included 12% of small farms, 20% of

medium farms and 73% of large farms.

Table 37. Responses for installing a centralized cooling tank for milk

Category of farms Rank Relative frequency | Weighted
v in each category Score
(%)
1 50 2.00
Small 2 38 1.14
5-10 3 0 0
milking cows 4 0 0
(8 farms) None 12 -
Total 100 3.14
1 20 0.80
Medium 2 20 0.60
11-30 3 40 : 0.80
milking cows 4 0 0
(5 farms) None 20 -
Total 100 2.20
1 13 0.52
Large 2 7 0.21
31-150 3 0 ‘ 0
milking cows 4 7 0.07
(15 farms) None 73 -
Total 100 0.80
1 25 1.00
2 17.8 0.53
Total 3 7.2 0.14
4 3.5 0.04
None 46.5 -
Total 100 1.71

The outcome of installing a centralized cooling tank had the highest score for
small farms, whereas for medium farms this outcome had the second highest score (2.20)

and for large farms had the lowest score (0.80). Therefore, it is likely that centralized
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cooling tanks would be installed among small farms. Recall that only the two large that
marketed raw milk to the processor from other region had cooling bulk tanks.

Regarding the advantages mentioned by farmers of installing a centralized cooling
tank, the most common responses were “improve milk quality” with 25% of small farms,
80% of medium farms and 20% of large farms, and “increase farm milk price” with 63%
of small farms, 20% of medium farms and 7% of large farms. Several other statements

”” ¢

were mentioned only once, which were “increase bargaining power,” “capability to

negotiate with non-local processors,” and “assured sale.”

6.3.3. Installing a dairy processing facility

The collective action outcome of joining local farmers to install a dairy processing
facility was the third most widely considered alternative by the farmers. Fifty-percent of
farmers had considered this outcome and the score obtained was 1.64. Table 38 presents
the ranking of the responses for each category of farms as well as the scores for each
ranking alternative.

Among the three categories of farms, the highest score (2.20) was for large farms,
of which 40% ranked the outcome of installing a processing facility in the first place and
20% in the second place. In contrast, the scores of this outcome for small and medium
farms were 1.12 and 0.80, respectively.

The score obtained by large farms for the outcome of installing a processing
facility was the highest for this category of farms among the four alternatives of

collective action.
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Table 38. Responses for installing a dairy processing facility

Category of farms Rank Relative frequency | Weighted
in each category Score
(%)
1 0 0
Small 2 12 0.36
5-10 3 38 0.76
milking cows 4 0 0
(8 farms) None 50 -
Total 100 1.12
1 20 0.80
Medium 2 0 0
11-30 3 0 0
milking cows 4 0 0
(5 farms) None 80 -
Total 100 0.80
1 40 1.60
Large 2 20 0.60
31-150 3 0 0
milking cows 4 0 0
(15 farms) None | 40 -
Total 100 2.20
1 25 1.00
2 14.3 0.43
Total 3 10.7 0.21
4 0 0
None 50 -
Total 100 1.64

The most widespread reason to install a processing facility mentioned by farmers
was to “increase income”. Thirty-eight percent of small farms, 20% of medium farms,
and 33% of large farms indicated this statement. Other common responses were
“integrate forward in supply chain” with 20% of large farms, and “reduce the role of
middlemen” and “assured sale” with 13% of large farms. Responses mentioned only
once included “increase farm milk price” and “reduce the risk of the farmer”.

If so, farmers were asked to check the amount range he/she would be willing to

invest. The farmer could choose among eight increasing ranges of investment, Two
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farmers among the 14 that were willing to join and install a processing facility did not
respond to this question of the interview.

Farmers that had considered joining local farmers to install a processing facility
were also asked whether or not they would invest in a processing facility. If the farmer
answered “yes” to invest resources in a processing facility, the next question asked was
“what amount of capital would you be willing to invest?” The farmer had the choice to
select one among eight ranges of investment, the lowest range being $1 to $100 and the
highest range $10,000 to $20,000. Considering the average for each investment range,
owners of small farms were willing to invest a small amount of capital, being $650 what
could be raised among the four small farmers willing to install a dairy processing facility.
The owner of the medium farm willing to install a processing facility would invest
$7,500. Lastly, owners of seven large farms willing to install a processing facility would

invest $72,500.

6.3.4. Purchase inputs as a group

The collective action outcome of joining local farmers to purchase inputs as a
group was considered by the least number of farmers, i.e. 12 farmers or 43% of farmers,
and the score for this outcome was 1.15. Table 39 lays out the responses according to the
ranking indicated by the farmers as well as the score for the rankings in the categories of
farms.

The collective action outcome of purchasing inputs as a group had the highest
score (2.60) for medium farms, which was significantly higher than the score obtained for

small farms (0.62) and for large farms (0.93). Within the categories of farms, the highest
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score (2.40) was for medium farms ranking first the outcome, whereas for small farms the
highest score was for ranking third and for large farms was for ranking second.

Table 39. Responses for purchasing inputs as a group

Category of farms Rank Relative frequency Score
in each category
1 0% 0
Small 2 0% 0
5-10 3 25% 0.50
milking cows 4 12% 0.12
(8 farms) None 63% -
Total 100% 0.62
1 60% 2.40
Medium 2 0% 0
11-30 3 0% 0
milking cows 4 20% 0.20
(5 farms) None 20% -
Total 100% 2.60
1 7% 0.28
Large 2 13% 0.39
31-150 3 13% 0.26
milking cows 4 0% 0
(15 farms) None 67% -
Total 100% 0.93
1 14.3% 0.57
2 7.2% 0.22
Total 3 14.3% 0.29
4 7.2% 0.07
None 57% -
Total 100% 1.15

Medium farms obtained the highest score (2.60) for the outcome of buying inputs
as a group when comparing with the scores got by this category of farms in the other
three collective action outcomes. This result could be explained by the fact that medium
farms purchase more inputs than small farms and thus would prefer reduce their costs and
increase profits by buying inputs at a lower price. Also, for large farms this outcome may

not be desirable because they may already get reduced prices when purchasing inputs.
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Regarding the advantages or reasons of joining local farmers to purchase inputs as
a group, the most widespread response was “pay lower prices for inputs” with 80% of
medium farms, 20% of large farms and 13% of small farms. Other common response
was “better quality of inputs”, which included 20% of medium farms and 13% of large
farms. Responses that were mentioned only once by medium farms were “have inputs
specific for the region” and “experiment with cooperatives” while one large farm

mentioned “gain from economies of scale” and one small farm “improve service.”

6.3.5. Reasons for not considering any collective action outcome

The four farmers that have not considered joining local farmers for any of the four
collective action outcomes discussed above were asked to for up to three reasons that
explained their choice. The responses of each of the farmers were different and are
discussed below.

The small farm that had not considered joining local farmers indicated that
sanitary management of the herd varies among farmers thus milk quality differs among
farms. The other three farmers that have not considered joining local farmers for any of
the four collective action outcomes were large farmers. The owners of two large farms
mentioned that there were not successful previous tries to join local farmers and the third
farmer mentioned that dairy farmers do not have ability to work as a group. The second
reason mentioned by owners of large farms was that they were pessimistic of having
positive results of joining local farmers and that dairy farmers must not manage
processing facilities. A third reason mentioned by a large farmer was that dairy farmers

must focus on other activities that are more important.
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6.4. CONDITIONS FOR COLLECTIVE ACTION

The interview to farmers contained a set of questions to evaluate the conditions
under which large farms would join small farms to market milk as a group. The viability
of implementing a pricing policy would be a straightforward mechanism to motivate milk
marketing among large and small farms as well as other benefits that large farmers might

be willing to receive.

6.4.1. Premium for milk volume

The farmers that had more than 50 cows (milking + dry cows) were asked
whether they would join farmers that have fewer cows with the purpose of selling milk as
a group or install a centralized cooling tank as long as there is a premium for volume of
milk.

Of the thirteen farms with more than 50 cows, 10 farms would consider joining
local farmers to either sell milk as a group or install a cooling tank only if there was a
premium for volume of milk. Eight large farms expressed the expected premium. The
average premium indicated by the eight farms was 2 cents per liter while the most
common responses were 2 cents with three farms, 3 cents with two farms, and 1.5 cents
with two farms, and 1 cent for the final farm.

On the other hand, farmers with less than 50 cows (milking + dry cows) were
asked whether they would join farmers that have more cows with the purpose of selling
milk as a group or installing a centralized cooling tank and would agree to include the
volume as one component or milk pricing. Fifteen farms had less than 50 cows, being

two in the large-size category and all the five medium farms and eight small farms.
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Eleven farms considered joining local farms to sell milk as a group or install a centralized
cooling tank and agreed with the milk pricing according to volume. Seven farms were

small and four were medium size.

6.4.2. Other benefits

The thirteen farmers that owned more than 50 cows were also asked to indicate
any other benefits they should receive in order to join smaller farms. Only five farmers
responded to this question. Two responded that they would not expect additional benefits
since the objective is to help small farms. The three farmers that provided responses

9 <6

mentioned that large farmers should “receive veterinary assistance,” “pay lower prices for
inputs,” and “receive advanced payments.” These additional benefits for large farmers
were mentioned by 23% of farmers with more than 50 cows and may be taken into

account when considering the benefits for members of the cooperative.

6.5. NEEDS OF DAIRY FARMERS

Dairy farmers were asked to check and rank the needs they had in order to
improve milk production practices thus increase farm profitability. The needs of dairy
farmers identify services that a cooperative may provide to members. The farmers had
four alternatives to check and could mention two additional needs. In this way, the
farmer ranked up to six alternatives. Table 40 presents the results for the ranking of the

farmers needs.
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Table 40. Responses for needs of dairy farmers

Needs Rank 5-10 11-30 31-150 Total
Milking Milking Milking
Cows Cows | Cows
(8 farms) | (5 farms) | (15 farms)
Pastures 1 7 2 10 19
management 1 0 4 5
and fertilization | None 0 3 1 4
Herd 1 0 0 2 2
management 2 5 2 4 11
3 2 0 1 3
None 1 3 8 12
Accountancy 1 0 1 1 2
and tax 2 0 1 3 4
management 3 0 1 1 2
4 2 0 4 6
None 6 2 6 14
Improve quality 3 4 0 5 9
of milk 4 2 1 0 3
None 2 4 10 16
Genetics 2 2 0 1 3
3 1 1 0 2
None 5 4 14 23
Irrigation 1 1 1 1 3
2 0 1 0 1
None 7 3 14 24
Loan 1 0 1 0 1
4 2 0 0 2
5 1 0 0 1
None 5 4 15 24
Artificial 3 1 0 0 1
insemination 6 1 0 0 1
technician None 6 5 15 26

The top two most common needs mentioned by the farmers were pasture
management/fertilization and herd management. The need for pastures management
advising was ranked first by 19 farms, including 88% of small farms, 40% of medium
farms and 67% of large farms. Herd management was ranked second by 11 farms, which

included 63% of small farms, 40% of medium farms and 26% of large farms.
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The need for herd management consisted in having technical advice for nutrition,
animal health and reproduction. High quality milk is obtained from having the adequate
nutrition and avoiding mastitis in the milking herd. Consequently, the field men that the
cooperative may hire would provide advice to members in these matters.

The third most common need was accountancy and tax management with 14
farms. Six farms (21% of farms) ranked this option on the fourth place, four farms (14%
of farms) ranked in the second place, and only two farms (7% of farms) ranked in the first
and third place. In contrast, the need to improve the quality of milk was the fourth most
common mentioned by the farmers with 12 responses and nine farms ranked this need in
the third place and three farms ranked in the fourth place.

Other needs mentioned less frequently included the need to improve genetics (five
farms), irrigation and financial resources (4 farms) and two small farms required the need

of an artificial insemination technician.

6.6. PROPOSED COLLECTIVE ACTION OUTCOMES
For the start-up of a cooperative in Cayambe is relevant to analyze four likely
scenarios based on the results of the interview and assuming a gradual process of vertical
integration. Dairy farmers ranked with a higher weighted score the outcome of selling
milk as a group than to install a processing facility. Thus, the assumption that the
cooperative will start bargaining and then might integrate into processing is considered.
The first three scenarios consist of a bargaining cooperative that will market the

milk to processors or middlemen while the fourth scenario consists of a two-phase
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cooperative that include a bargaining phase (bargaining cooperative) and a processing
phase (“branded products” cooperative).

In the next sections the assumptions for the growth of the membership are
presented, as well as the description of the four scenarios, which are illustrated by the

bargaining and processing cooperative.

6.6.1. Assumptions for the cooperative membership

The assumptions for the growth of the cooperative’s membership and the volume
of milk to be marketed are the following. The total members of the cooperative will
follow the results from the collective action section of the interview and from the 2000
Census of Agriculture provided by the Agricultural Information System. The percentages
of interviewed farmers by categories that agreed to sell milk as a group would be applied
to the categories of farms according to the census in Cayambe. In this way, 88% of small
farms, 80% of medium farms and 67% of large farms will be members of the
cooperative. The cooperative’s membership will<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>