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ABSTRACT

An empirical investigation was conducted to study
whether dairy farmers involved in horizontal arrangements
(HA) have lower information asymmetry than those who do
not participate in HA. Our assumption is that greater access to
information results in fewer risky decisions in production systems.
One hundred and twenty semi-structured questionnaires were
applied to dairy farmers located in four different geographical
regions in Parand State, Brazil. Exploratory factor analysis was
used to define factors related to information asymmetry in dairy
agribusiness system (DAS) and four factors were defined. In a
second step, the 120 dairy farmers were split into two groups: the
first one involved in HA and the second one not involved in HA.
Mean test (t-student) were performed to compare these groups
between factors. Significant differences (P<0.05) were observed for
factors related to transaction information and for general market
information, and dairy farmers participating in HA achieved the
greatest values. Finally, it can be concluded that dairy farmers
who participate in HA have higher access to information, which
can create an environment with lower information asymmetry and,
consequently, be subject to lower risks than dairy farmers who do
not participate in HA.

Key words: business networking, cooperation, dairy agribusiness
system.

RESUMO

O objetivo definido neste trabalho foi verificar se
produtores de leite que participam de arranjos horizontais (AH)
possuem menor assimetria de informagoes, frente aqueles que
ndo participam desses arranjos. Parte-se do pressuposto de que o
maior acesso a informagdo resulta em menor risco para o produtor
rural. Foram aplicados 120 questionarios semiestruturados junto
a produtores rurais de leite, localizados em quatro macrorregioes
do Estado do Parana. Foi realizada a andlise fatorial exploratoria

Jilio César Damasceno"

(AFE) para definicdo de fatores relacionados a assimetria de
informag¢do em Sistemas Produtivos Leiteiros (SPLS). Os 120
produtores entrevistados foram divididos em dois grupos: aqueles
que participavam de arranjos horizontais (AH) e aqueles que
ndo participavam. Esses grupos foram confrontados com os
fatores gerados na andlise anterior. Foi encontrada diferenca
significativa (P<0,05) para os fatores “Informagées relacionadas
as transagoes” e “Informagdes globais para a atividade”, sendo
que produtores de leite que participavam de arranjos horizontais
obtiveram melhores resultados. Por fim, conclui-se que produtores
que participam de AH tém mais acesso a informagdo, o que
pode criar um ambiente de menor assimetria de informagées e
consequentemente de menor risco, comparativamente a produtores
que ndo participam de AH.

Palavras-chave: cooperagdo, redes de negocios, sistema
agroindustrial do leite.

INTRODUCTION

Brazil is among the six largest producers
of milk in the world. In 2013, Brazil produced 32.4
billion liters of milk, with nearly 20 million cows in
milk, according to the United States Department of
Agriculture (USDA, 2014). Parana state is a traditional
dairy producer and has undergone profound changes
since the 90s, especially from the expansion of the
frontiers of production and the process of detachment
of dairy farming to the Midwest, as related by
JANK et al. (1999). Considering data reported by
the Brazilian Institute of Geography and Statistics
(IBGE), there is a resumption of dairy activity in
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the State, with an increase of 40.3% between 2008
and 2012. Moreover, the value of milk production
in Parand, in nominal terms, grew 102% during the
same period (IBGE, 2014).

Given this scenario, the importance and
growth that dairy agribusiness system (DAS) achieved
in recent years is evident. However, DAS is still
undergoing an economic and productive process, due
to institutional and market changes that began in the
90s. The relation of purchase and sale (transactions)
between dairy farmers and industry was no longer
local and regulated (MAGALHAES, 2007), to be
defined mainly by criteria of physicochemical milk
quality and by milk volume marketed. Moreover,
given the method as those transactions were
formatted, a space was opened for opportunistic
behavior, mainly due to the information asymmetry
about the characteristics of transactions. Supported
by theories of new institutional economics (NIE) and
transaction cost economics (TCE), and considering
information asymmetry, every transaction involves
some risk (WILLIAMSON, 1985).

Asymmetries in transactions represent a
major obstacle in agribusiness systems. CARVALHO
& BARCELLOS (2013) emphasize that prices paid to
dairy farmers are not consistent with the information
received. According to these authors, there is great
information asymmetry in transactions between dairy
farmers and industry. According to NOGUEIRA
(2003), the exchange of information between agents
is a cooperative attitude that helps to stabilize the
production system, reducing the risk of opportunistic
behavior. FERNANDEZ-STARK et al. (2012) related
that overcoming barriers for low and medium-income
farmers involves the increased access to information.

For CARVALHO & BARCELLOS
(2013), farmer’s organizations are important to
minimize information and power asymmetry in
transactions with buyers, given that industry may
omit information concerning the composition of
price to be paid for dairy farmers. Complementarily,
ZYLBERSZTAIN (1995; 2009) considered that
HA promote greater information exchange between
agents, which are in the same sector or not, making
them more competitive.

Considering  those conditions, the
construction of vertical and horizontal organizational
arrangements in rural production, especially for
low-income dairy farmers, may represent an
important strategy for supporting dairy business
(MAGALHAES, 2007). In this paper, vertical
arrangements are defined as economic or social
relations between agents of different levels of a supply

chain, such as suppliers and buyers; while horizontal
arrangements (HA) are defined as economic or
social relations among actors of the same level of
a supply chain, such as a group of farmers (BAUM
& INGRAM, 2002). According to FERNANDEZ-
STARK et al. (2012), collaborative networks between
low-income farmers show essential mechanisms
to enable information dissemination among peers,
emphasizing the importance of HA for access to
critical resources, reducing costs by scale economies,
economies coordination in network, and pressures
to avoid the exercise of power and opportunism in
contractual relationships along the chain.

Thus, our assumption is that greater access
to information results in fewer risky decisions in
production systems, given the lower information
asymmetry. Therefore, the hypothesis defined in this
paper is that dairy farmers who participate in HA
are inserted in an environment of lower information
asymmetry, compared to those who do not participate
in such arrangements. From this context, the objective
defined in this research was to verify whether dairy
farmers involved in the HA have lower information
asymmetry compared to those who do not participate
in these arrangements.

MATERIAL AND METHODS

This quantitative study was developed
from primary data collected with dairy farmers in
Parand, Brazil. We administered questionnaires to
120 dairy farmers from March 2012 to February
2013, in four geographical regions in Parana: Central
North, Western Center, West and Southwest. The
categorization of these regions was determined
by milk production in the State, as well as the
heterogeneity of production systems, which reflects
the milk production in the State.

According to the agriculture Brazilian
Census of 2006, 7100 rural farms were engaged in
milk production in Parand, being 3322 localized in
the regions studied (47% of total). According to the
same source, the four regions concentrated almost
50% of family-based farms in milk production in the
state, being 736 units in central north, 702 in the west,
679 in the southwestern and 307 in the western center
(IBGE, 2006). In 2013, the four regions produced
together about 2.5 billion liters of milk, which
corresponded to 58% of total production and 56% of
value of milk production in Parana (IBGE, 2014).

As for the sample, farmers were determined
randomly based upon a contact list obtained from the
city hall and Emater (Parand Institute of Technical
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Assistance and Rural Extension). Interviews were
conducted in loco, most of them during meetings
convened by the research group. Collected empirical
data were statistically analyzed using the statistical
package for social sciences - SPSS version 18. In the
first step of multivariate analysis, a set of 13 variables
(Table 1) was selected to represent transaction
aspects between dairy farmers and industry, access
to information related to technical and management
capability, general market information, technology,
and institutional aspects. Variables were defined
supported by new institutional economics (NIE)
and its microanalytical approach of transaction cost
economics (TCE), focusing on the consideration
of information asymmetry (WILLIAMSON, 1985;
NORTH 1990; STIGLITZ, 2002). Variables were
previously tested through the conduction of a pilot
questionnaire to 40 farmers.

Exploratory factor analysis (EFA) was
conducted with those 13 variables. The extraction
method defined was the common factors analysis
with varimax rotation type, standardization of kaiser
meyer olkin (KMO), and the bartlett test of sphericity
(LEBART, 2000; SMITH et al., 2002; BARROSO &
ARTES, 2003). Variables with low and medium load
factor (less than |0.5|) were removed (FAVERO et al.,
2009). To select the number of factors, it was used
the kaiser criterion, which is based on the number of
eigenvalues greater than 1.0, as suggested by HAIR
et al. (1998) and FAVERO et al. (2009).

Table 1 - Factor loadings in the factors definition.

Dairy farmers were split into two groups,
those who participate in HA and those who do not
participate in such arrangements. Empirically, it was
considered the participation in HA as any form of
collective action, such as cooperatives, associations,
labor unions and buying groups. These two groups
were compared with each other, considering factors
previously generated by exploratory factorial
analyses. To verify the equality between groups, it
was used the student t test, considering a level of
significance of 5%.

RESULTS AND DISCUSSION

Of the assessed production systems, the
average area of farms was of 15.9ha, and the average
number of cows in milk was 18. As for the breed,
animals were predominantly crossbred, representing
59.1% of the total dairy cattle. The average production
of milk in dairy production systems analyzed was
236.3 liters of milk day’, with an average yield of
13.6kg of milk cow! day'. Regarding the decision-
making farmers, the average age was 46 years old,
with an average of 17 years of experience in the dairy
business. In addition, only 10% of dairy farmers had
no formal education; 35% of farmers studied until
middle school and 55% attended all or part of high
school. Thus, in general, they are small-scale farmers,
with a quite large experience in milk activity, not so
young and with a reasonable level of education.

Factors:
k2 k3 F4
Transaction Produ_ct . Technlcal' and General market
information c}.laracterl.stlcs 'producn'V ¢ information
information information
Know the average of SCC in the milk produced 0.866
Know the average of TBC in the milk produced 0.836
Know the average of crude protein in the milk produced 0.780
Know the average of fat in the milk produced 0.616
Technical assistance for the farm 0.840
Courses for capacitation in the dairy activity 0911
Courses for capacitation offered by the input suppliers 0.765
Ex-post negotiation 0.926
Definition of the price paid for milk 0.918
Customer requirements 0.915
Know what is evaluated in milk 0.511
Data information regarding the activity 0.711
Compliance with the Brazilian requirements 0.710

SCC = somatic cell count. TBC = total bacteria count. Coefficients lower than 0.50 were deleted.
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Exploratory factor analysis (EFA) resulted
in four factors (Table 1). The cumulative total variance
explained, using the four factors, was 74.74%, thereby
satisfying the minimum criteria established for the
main component analysis (BARROSO & ARTES,
2003). The analysis resulted in KMO value of 0.742
and Bartlett’s test of 0.00, indicating that the variables
used are suitable for exploratory factor analysis
statistics (HAIR et al., 1998; FAVERO et. al., 2009).

Factor 1 (F1) was formed by variables
related to information between dairy farmers and
industry (transaction information), namely ex-post
negotiation, information about the criteria for establishing
prices and buyer’s requirements (Table 1). Asymmetry
Information can occur in these transactions, due to
criteria to define milk price, such as (a) chemical
composition and microbiological quality of milk,
which are not usually measured by farmers; (b) the
distance between farm and processing unit (freight
cost) and (c¢) the milk volume. Thus, F1 becomes
important as it decreases asymmetry information on
transaction characteristics, lessening the possibility
of opportunism and, consequently, lowering the risk
for dairy farmers, as stated by ZYLBERSZTAJN
(1995; 2009). In such situations, lower transaction
costs can improve competitiveness for the system
(FERNANDEZ-STARK et al.,, 2012).

Considering the price of milk in
transactions between dairy farmers and industries, it
is important to mention that it is not merely a function
of product supply and demand, but rather related
to the bargaining power of agents in transaction,
resulted from social structures established in rural
production (MAGALHAES, 2007). FERNANDEZ-
STARK et al. (2012) consider the bargaining power
of low and medium-income farmers to be increased
when farmers have greater information access, either
arising directly from the relationship with the buyer
or obtained from the network among farmers.

Factor 2  (product characteristics
information) was formed by variables concerning
information about characteristics of milk and the
ability to interpret them by dairy farmers on milk
quality parameters, namely information about somatic
cell counts (SCC), total bacteria counts (TBC), crude
protein and fat in milk (Table 1). Knowledge on milk
quality characteristics allows dairy farmers to have
arguments about the value that they will receive.
Thus, the lower the information asymmetry related
to the characteristics of the negotiated product, the
lower the possibility of opportunism by industry, as
stated by FERNANDEZ-STARK et al. (2012). In
addition, dairy farmers that produce better quality

milk have more bargaining power, given the interest
of dairy industries in this kind of milk. According to
DURR (2006), the industry has more information
regarding the importance of quality, both in relation
to the consumer and to the milk producer. Thus,
vertical transfer of information is an important factor.
Variables related to farmers’ technical
and productive knowledge, specifically concerning
access to technical assistance and training courses,
formed Factor 3 (F3), which is called technical and
productive information (Table 1). Better knowledge
about these aspects can help to define better strategies
for growth and adaptation of production compared
to market demands (milk industry) and also legal
changes, thus making the activity more competitive
in medium and long term. This factor may be related
to the development and remuneration of activity,
since the higher the training of dairy farmers on the
productive activity the higher the gains on quality,
productivity, and food security (NEVES et al., 2002).
Also, BANKUTI et al. (2009) consider the lack of
technical and productive information of dairy farmers
a major obstacle to market access.
FERNANDEZ-STARK et al. (2012)
consider the qualification and training of dairy
farmers in productive activities to generate an
increased competitiveness due to the: (a) increased
productivity, (b) improved product quality, (c) greater
suitability of the product and production process by
institutional characteristics (laws), and market (d)
generation of scale economy and, (e) development
of entrepreneurial skills. According to DURR (2006),
higher levels of information of the dairy farmers can
improve the milk quality, and thus, it may be better
paid, increasing the profitability of production.
Finally, Factor 4 (F4) was determined by
variables related to the search for general information
on dairy production, market, economy, new
products, production techniques, and technologies,
comprising access to general information about
dairy sector, information on aspects evaluated in
milk and compliance with Brazilian sanitary and
productive requirements (Table 1). Those were
identified by initiatives of dairy farmers through
ordinary communication channels, including
magazines, newspapers, television, internet, and
others. This factor was named general market
information. The access to general information and
the possibility of joining them to the characteristics
of local production and market can result in better
decisions, and therefore have a lower risk activity
for dairy farmers. In addition, BUAINAIN et al.
(2003) pointed out that deficient information may
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generate institutional problems regarding the
access to basic inputs and efficient markets.

It was used as the independent variable
“the participation in HA”; comparing the group that
participated (67 dairy farmers) to those who did not
participate (53 dairy farmers) for the four factors
generated. According to data presented in table 2, the two
groups were not different (P>0.05) for factor 2: product
characteristics information, and factor 3: technical and
productive information. This result indicates that the
participation of dairy farmers in HA did not influence
the access to information on these aspects. Thus,
participating in HA haven’t allowed dairy farmers more
access to information on product characteristics or more
access to technical assistance and training courses.

Regarding factor 2, after the initiative
of payment for milk quality, dairy farmers have
tended to seek information about the quality of
their product. According to PAIVA et al. (2012),
the implementation of a payment system for quality
involves the exchange of information between
dairy farmers and industry; and this is an important
aspect to increase the competitiveness in DAS.
CARVALHO & BARCELLOS (2013) also highlight
the importance of information exchange between
industry and dairy farmers because industries have
further information related to market demand. In
addition, a product with better quality results in better
performance and institutional adaptation for industry,
considering sanitary conditions, for example. In
this sense, Brazilian institutional environment,
through the Normative Instruction 62/2011-MAPA,
establishes technical and productive standards, as
well as regulation, identity and quality patterns for
raw and pasteurized milk (BRASIL, 2011). More
detailed patterns for raw milk and the dissemination
of the national milk quality program in Brazil may
have directed processors’ and farmers’ attention to
variables such as TBC and SCC, making farmers
more informed about milk characteristics.

For Factor 3 (technical and productive
information), similar (P>0.05) values were observed
between the two groups analyzed. This result can be

explained by the easier access to such information
in recent years. In Parana State, organizational
environment is favorable, since there is a wide
availability of technical and productive information
easily accessible by farmers, such as those offered
by the national rural educational service — SENAR
and Parana institute of technical assistance and rural
extension - EMATER.

According to data presented in table 2,
there is a significant difference (P<0.05) between
means for Factor 1 (transaction information). Thus,
farmers engaged in HA are more informed about
transaction, being less subject to buyers’ opportunistic
behavior in these transactions and less subject to risks
in milk activity. Opportunistic behavior by industry
is also evidenced by BANKUTI et al. (2010) and
CARVALHO & BARCELLOS (2013), noting that in
Brazil, information asymmetry between dairy farmers
and the industry is high and reflects considerably in
opportunistic behavior. Since the criteria for setting
price may not be clear, the price can be set by the
buyer ex-post the delivery of product.

Finally, significant differences (P<0.05)
between the groups analyzed for Factor 4 (general
market information) were observed. Dairy farmers
who participate in HA have greater access to general
information related to dairy activity, compared to
those who do not participate in HA. According to
RATINGER & BOSKOVA (2013)and FERNANDEZ-
STARK et al. (2012), information regarding the market
price evolution influences managerial decisions taken
by farmers. According to DURR (2006), the vision
and general information about issues that impact the
productive activity allow the generation of greater
value access to the product being marketed.

According to RATINGER & BOSKOVA
(2013), the lack of information regarding transactions
is due to the bargaining and concentration power of
the food industry against farmers. For these authors,
this is a major incentive for formatting HA in rural
production, which among others, may bring economic
benefits and greater access to market information and
to transactions, which was supported in this research.

Table 2 - Means for the factors regarding the information asymmetry of the dairy farmers who participate in horizontal arrangements (HA)

and dairy farmers who do not participate.

Factors
Participation in HA actor

n 1 2 3 4
Yes 67 0.1694° -0.1011° -0.0986° 0.1959*
No 53 -0.2141° 0.1278¢ 0.1246" -0.2477°

n = number of dairy farmers that belong in each group. Means in columns followed by different letters differed (P<0.05) using t-student test.
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Results showed that dairy farmers who
participate in HA have greater access to information
concerning the characteristics of general market
information and transaction information, compared
to dairy farmers who do not participate in these
arrangements. This result can be explained by the
increased bargaining power of farmers and the
increased flow of information that can occur between
dairy farmers regarding general market information.
For the latter, it may be mainly due meetings and
group discussions promoted by HA representatives.

The similarity between the groups for
product characteristics information indicated that
farmers in general may reach information about
product characteristics, either due to the industry
initiative, institutional environment conditions or price
incentives. Equality regarding technical and productive
information and assistance may be due to the easier
access to training and technical assistance in the state.

Although one may not state there is no
information asymmetry between farmers in HA and
industry, it is possible to state that participating in HA
may decrease such asymmetry, giving farmers better
transactional conditions. Findings in this research lend
support to some statements on literature, such as those
by FERNANDEZ-STARK et al (2012), CARVALHO
& BARCELLOS (2013), CARVALHO & RIOS
(2007) and RATINGER & BOSKOVA (2013).

CONCLUSION

Access to information is treated in the
literature as an important aspect for the performance
of dairy farmers and competitiveness of dairy systems
as a whole. In this paper, that subject was considered
for analyzing information asymmetry in transactions
between farmers and buyers in DAS in Parana state,
Brazil, supported by the approach of NIE and TCE.

Results indicate differences in access to
information by farmers participating in HA and those
not engaged in such arrangements. More specifically,
participating in HA seems not to be important for
dairy farmers to access more objective information,
such as those related to measured aspects of milk
and technical assistance and training. Possibly,
institutional and organizational environments may
give support to farmers in this sense. On the other
hand, HA, according to this research, can help dairy
farmers to increase information about transaction
(negotiation, definition of criteria and buyers’
requirements), comprising variables related to
bargaining power. Also, farmers in such arrangements
seems to be more informed about market and

institutional aspects, which may give support to
make decisions and decrease risks in transactions.
Participation in HA by dairy farmers seems to be an
important strategy for reducing the risk, thus lending
support to this research hypothesis. It indicates the
importance of HA among farmers, which may help
to reduce inefficiencies in dairy system. Moreover,
this research highlights the viability of analyzing
information asymmetry through methodological
procedures proposed. Nevertheless, other variables
could be included in future studies. Also, deeper
theoretical considerations regarding NIE and TCE, as
well as other approaches on information asymmetry
(e.g. Principal-Agent Theory) could bring relevant
contributions to the analysis of agri-food systems.
Finally, studies on vertical arrangements would be
useful to help understand access to information by
farmers and asymmetry information in transactions.
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