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Abstract: The main objective of the study is to develop and test a model that emphasizes the relationship 
between entrepreneurial orientation (EO) and managerial capacity (MC) to the performance of dairy farms. 
This article also examines the effect of these variables on performance expectations as well as the succession 
planning of farms. Cross-sectional data were collected out of a sample of 158 dairy farmers in 2017 in Brazil. 
A path analysis approach has been applied to validate the hypothesized model. Results show that between 
EO dimensions, innovativity has the greatest impact on performance as well as on MC. MC is not significantly 
related to the current performance on dairy farms, but it is so to the performance expectation, which in 
turn has an impact on the succession planning of farms. The age of the farmers moderates the relations 
hypothesized in the model, especially between innovativity, proactivity, and MC in the farms’ performance.
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Resumo: O estudo objetiva desenvolver e testar um modelo que enfatiza o relacionamento da intenção 
empreendedora e capacidade gerencial no desempenho de propriedades leiteiras. O artigo também 
examina o efeito do desempenho atual na expectativa de desempenho futuro e no planejamento sucessório 
das fazendas. A amostra consistiu em 158 produtores de leite do Paraná e do Rio Grande do Sul, realizada 
em 2017. Para validar o modelo e testar as hipóteses, utilizou-se o procedimento estatístico Path Analysis 
(Análise de Caminhos). Os resultados mostram que, entre as dimensões da orientação empreendedora, a 
inovatividade tem mais impacto no desempenho e na capacidade gerencial. A capacidade gerencial não 
é significativamente relacionada ao desempenho atual das fazendas leiteiras, mas sim à expectativa de 
desempenho, que, por sua vez, tem impacto significativo no planejamento sucessório das fazendas. A 
idade dos agricultores modera as relações, especialmente, entre inovatividade, proatividade e capacidade 
gerencial no desempenho das fazendas.
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Introduction

The performance of farms and their continuity in the most varied activities depend on a 
complex set of variables, whose origin may be external and/or internal to the farms (Borges et al., 
2015; Cella, 2002; Lopes et al., 2004; Oliveira et al., 2007; Vivan, 2002). This study is based on 
an internal perspective and conceptualizes that farmers’ entrepreneurial orientation (EO) 
and managerial capacity (MC) are necessary elements to deal with the complexity and the 
multifaceted environment in which they operate (Gellynck et al., 2015; McElwee, 2006).
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Although recognizing the importance of entrepreneurial orientation and managerial capacity 
for business performance, literature on agricultural economics usually pays little attention to 
exploring the effects of these phenomena on agricultural performance (Gellynck et al., 2015; 
McElwee, 2006). However, dairy farmers have been highly encouraged to see themselves as 
businessmen with an entrepreneurial spirit (Phillipson et al., 2004) and to manage their properties 
as a real enterprise (Ondersteijn et al., 2006). This trend seems to come from the managerial 
practice and the knowledge brought forward by the management of urban enterprises, showing 
that both, being entrepreneurial (or being entrepreneurially oriented) (Bucktowar et al., 2015, 
Covin & Slevin 1991, Gupta & Batra, 2016; Miller, 1983; Wiklund & Shepherd, 2005; Zahra & 
Covin, 1995), and being able to run a business (Rougoor et al., 1998, Solano et al., 2006, Teixeira 
& Vale, 2008; Vivan, 2002) are key elements to have good performance in agriculture.

Although there have been studies in the rural setting devoted to understanding the 
relationship between EO and MC on farm’s performance, (Bergevoet et al., 2004; Billington 
& Cannon, 2010; Burhanuddin et al., 2013; Galloway & Mochrie, 2005; Grande et al., 2011; 
Kahan, 2012; Micheels & Gow, 2008; Patel et al., 2014; Raina et al., 2016; Veidal & Flaten, 2014; 
Verhees et al., 2011; Zellweger et al., 2010), most of them analyze the impact of each of these 
dimensions in an isolated way on the performance. In addition to this, most of the studies use 
perception measures for capturing performance and the other dimensions analyzed in this 
study (Bergevoet et al., 2004, Micheels & Gow, 2008, Raina et al., 2016).

The farming activity addressed in this article is dairy production. In the Brazilian agribusiness, 
the dairy production chain is one of the important axes that contributes to the formation and 
composition of GDP, but it is also the support activity for a large number of predominantly 
small-scale family farmers (Holanda Junior & Campos, 2003; Travassos  et  al., 2016). Given 
the importance of this activity in Brazil, we aim to establish some integrated causal linkages 
between EO and MC of dairy farms with their real productive and economic performance, as 
well as with performance expectations and with their succession’s plan organization.

Our research question focuses and reads as: Do entrepreneurial orientation and managerial 
capacity impact dairy farming’s actual performance and their future expectations?

In order to answer this question, we are going to use the EO theoretical foundation proposed 
by Miller (1983) and collaborators, who see it as a practice focused on innovativity, proactivity, 
and risk-takings (Baker & Sinkula, 2009; Bucktowar et al., 2015; Grande et al., 2011; Kwak et al., 
2013; Verhees et al., 2008). On the other hand, the MC refers to the administrative abilities 
to plan and perform relevant acts in areas such as financial management, operations, and 
market relations (Rougoor et al., 1998; Solano et al., 2006; Teixeira & Vale, 2008; Vivan, 2002). 
As the market and productive instability is very present in the dairy activity, it requires a high 
managerial capacity for reaching productive and marketing efficacy.

It should be noted that the Brazilian literature on economics and rural administration 
still lacks studies that relate to the central themes of this article. However, there are old and 
recent studies that show the importance of property management (Albertoni & Dalmazo, 
1991), entrepreneurship (Ehlers, 2007), and succession planning (Costa & Ralisch, 2013) for the 
development of agriculture businesses. Thus, in this article, these themes are empirically related 
in a hierarchical model where EO and MC are considered antecedents of farm performance 
and future succession planning.

After a section where the main hypotheses are developed, the study gets unfolded presenting 
the sample basis that allows testing the theoretical model in two distinct samples of dairy 
farmers in Brazil. Finally, the main conclusions are drawn from the results.
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Framework and hypotheses

In the conceptual model of this study, we are going to use the dimensions proposed by 
Miller (1983) on entrepreneurial orientation and by Rougoor et al. (1998) regarding managerial 
capacity. The EO perspective in the rural sector, specifically in dairy activity can be related to 
several actions and attitudes that the dairy farmers bring forward and practices that they use 
in their properties.

EO involves a willingness to innovate in order to rejuvenate the market offerings, to be 
more proactive than competitors concerning new market opportunities, and to take risks at 
experimenting with new and uncertain services, products, and markets (Wiklund & Shepherd, 
2005). In the rural setting, Verhees  et  al. (2011, 2012), showed that the EO had a positive 
influence on farming performance. As for innovativity, Madalena (2001) emphasizes that 
the technological level of the farming system - innovativity component of the agricultural 
properties – must be based on high levels of technical expertise for installations, machines, 
and equipment. In addition, the innovativity in dairy activity is evidenced when the farmer 
makes innovative moves. For example, through the incorporation of more nutritious pastures, 
more modern sanitary practices, more effective reproductive techniques, and the use of more 
modern machinery and equipment. The search for innovativity is a condition to overcome 
barriers that hinder or limit the productive potential of the activity. Proactivity is related to the 
farmer’s anticipation, as manager of the activity, about the microenvironment surrounding 
the rural property and the general scenario of the activity (Canever et al., 2011). Thus, the 
search for management practices that aim to help increase animal productivity, increase the 
productivity of the system, better employment of rural areas, cost reduction (without getting 
the system damaged), and planning based on future possibilities, in a proactive way and 
constant evaluation, is a reflection of proactive behavior of the property manager. In addition, 
in dairy activity, anticipation and monitoring of the environment might occur through constant 
updating of the farmer, searching for information, and participation in activities related to 
the sector. Participation in courses, workshops, lectures, and other opportunities for sharing 
experiences and searching for knowledge, are attitudes of the rural manager that characterize 
the interest for updating, development of new abilities and capacities that directly impact the 
performance on dairy activity.

Risk-taking, the third component of the entrepreneurial orientation, according to Matsuno et al. 
(2002) is the willingness to allocate resources into projects with reasonable chances of failures 
that could be costly. In the rural setting, most decisions are made under production, market, 
financial and human uncertainties. However, it is also important to recognize that a successful 
farm takes risks consistent with its goals and capabilities (Barbieri & Mahoney, 2009; Clark, 
2009). One way of reducing risk is by diversifying or making the farm multifunctional, but the 
implementation of these strategies is in itself risky, because it depends on the unknown future 
and on how much the farmer is prepared to act (Dargan & Shucksmith, 2008).

Farmers who engage in new farming practices -still unknown by most the other farmers – 
are likely to take moderate risks. Such practices in the scope of dairy farming may be linked to 
the use of medicines, machinery, and equipment not well established in the market and the 
use of new products to preserve milk’s quality. In addition, a lesser or greater likelihood for 
the farmer to spend financial resources for investments and improvements may characterize 
the risk-taking behavior of farmers. The impact of risk-taking on the performance of a dairy 
activity is realized through the accomplishment of opportunities in practices applied on a day-
to-day basis of the farm. Thus, the fact that the farmer takes risks, for example, via certain 
moves or by alternative management in the production system might be a fundamental tool 
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to assist in the growth and development of the property. Based on these arguments, the first 
three hypotheses of the study are as follows:
H1: Innovativity positively affects the performance of dairy farms.
H2: Proactivity positively affects the performance of dairy farms.
H3: Risk-taking positively affects the performance of dairy farms.

Managers and properties more entrepreneurially oriented may have a differentiated manager 
and managerial process (Barreto & Nascif, 2014; Grande et al., 2011; Griffith et al., 2006; Knight 
1997; McElwee 2006; Patel et al., 2014; Teece, 2009). In other words, the effects of EO on 
performance are mediated by MC, as a consequence of the better management enforced by 
the EO behavior. The final result is a better performance. However, for the mediation to occur, 
first, the constitutive elements of EO (Innovativity, Proactivity, and Risk-taking) are assumed, 
according to Teece (2009) and Todorovic et al. (2015), of impacting the MC. These elements 
give scope for the creation of the next hypotheses of this study, which refer to the influence 
of the EO dimensions on the MC of the farmers:
H4: Innovativity positively affects the MC of dairy farmers.
H5: Proactivity positively affects the MC of dairy farmers.
H6: Risk-taking positively affects the MC of dairy farmers.

The assumption is that MC enables more efficient allocation of resources and organizational 
effectiveness (Carvalho, 2013; Rougoor et al., 1998). The majority of dairy farmers in Brazil 
are categorized as small farms, who use family labor and manage their activities based on 
experience and tradition, without formal training in administration (Borges et al., 2015). But, 
as farms develop and expand, they tend to use proportionally less family labor, requiring 
outside help. However, both small and large producers do not differ so much from each other 
concerning MC as pointed out by Alves (2004).

According to Rougoor et al. (1998), MC comprises the managers’ skills and abilities in the 
process of organizing, controlling, and planning their organizations. It is understood as the 
best way to act, in the face of a given situation, at the most convenient moment and with 
the most appropriate tools. Properties with production systems and similar economic and 
institutional environments, but with different performances, generally have differences in 
management (Perea et al., 2014). The difference may lie in the support of consultants specialized 
in management, the time spent in processing the results, the quality of the planning, and 
data control (Lopes et al., 2016; Rougoor et al., 1998; Tanure et al., 2009). In other words, the 
differences might be caused by the managerial capacity existing on the farm. Thus, the seventh 
hypothesis relates MC to performance:
H7: Dairy farmers’ MC positively affects the performance of dairy farms.

The farm performance is a key factor for the decision to move forward with the farm ownership. 
The implementation of new improvements is also dependent on performance (Bhuyan and 
Postel, 2009; Callado et al., 2007; Clark and Jones 2007; Gloy et al.,2002; Groot et al., 2006; 
Jan et al., 2012; Offerman & Nieberg, 2000; Ondersteijn et al., 2006). Therefore, the current 
performance is a predictor of future performance (Banker et al., 2000; Callado et al., 2007; 
Dolman et al., 2014; Gloy et al., 2002; Ortega et al., 2007; Passel et al., 2007), and the eighth 
hypothesis relates the current performance to the performance expectation:
H8: The farm’s current performance positively impacts the future performance expectation.

The succession process is another key aspect in agriculture nowadays (Brumer et al., 2000; 
Cavicchioli et al., 2015; Kerbler, 2012; Man, 2007; Mishra et al., 2010; Mishra & El-Osta, 2007; 
Ochoa et al., 2007). There is evidence that those who plan the succession process have larger 
productive scales (Man, 2007; Ochoa et al., 2007), higher incomes (Cavicchioli et al., 2015), higher 
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feasibility (Brumer et al., 2000; Ochoa et al., 2007) and are better organized administratively 
(Barclay et al., 2005; Man, 2007; Panno, 2016). All these factors point to the conclusion that 
farms with higher performances are more likely to anticipate the organization of the succession 
process. In addition, there is also evidence that properties with higher performance expectations 
induce producers to initiate a process of succession organization (Brumer et al., 2000). Thus, 
the following two hypotheses relate the successful organization of the farms to performance 
and performance expectation.
H9: The organization of the succession process of dairy farms is positively affected by its 
current performance.
H10: The organization of the succession process on the dairy farms is positively affected by 
its performance expectation.

Our final hypothesis concerns the effects of social and economic characteristics of farms 
and farmers on the relationship between the variables of the theoretical model presented in 
Figure 1. Unlike Rougoor et al. (1998), who conceptualized MC associated with age, level of 
schooling, and experience in the activity, in this study these are control variables. Thus, it is 
expected that groups of farmers from different regions, at different ages, schooling, and level 
of specialization in the dairy activity present models with different adjustments.
H11: Groups of farms/farmers with different socio-demographic characteristics produce distinct 
models from the general one.

Figure 1. Conceptual model and study hypotheses

Methods and procedures

Sample aspects and data collection

A current study is a quantitative approach, a survey conducted with dairy farmers linked 
to two cooperatives in the South of Brazil (Figure 2). The farmers associated with the first 
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cooperative are located in the city of Castro in the state of Paraná, which is recognized as one 
of the most important farming areas in Brazil. These farmers have specialized in dairy farming 
since their predecessors migrated from Holland to Brazil in the middle of the last century. The 
second cooperative is located in the southern part of the state of Rio Grande do Sul, in the 
region of Pelotas, and it brings together a large group of small dairy farmers. Although having 
many farmers, this region is not very expressive in terms of dairy farming, when compared to 
the first one. A total of 158 dairy farmers were interviewed, 105 associated with the Consulate 
cooperative in Rio Grande do Sul and 53 members of the Castrolanda cooperative in Paraná. 
We sampled 10% of the total cooperated farms of each cooperative, stratified in quartiles of 
size, measured in an average of liters produced per day.

Figure 2. Map showing the sampled regions.

The data were collected through a questionnaire developed to measure the dimensions 
of the model shown in Figure 1. However, special care was taken to capture the specificities 
of the dairy farming setting. In order to do this, we first referred to scales available for each 
dimension in the general literature (Lumpkin & Dess, 1996; Miller, 1983; Rougoor et al., 1998), 
but also in the entrepreneurial and managerial literature focused on agriculture (Johansson, 
2008; Rougoor et al., 1998; Solano et al., 2006; Verhees et al., 2008). After that, and assisted by 
a team of experts in dairy production, new items were included to capture the practical facets 
of each model’s dimensions in the context of the dairy activity.

The questionnaire consisted of 22 questions. Section I (referred to rural farmer age, activity 
experience, and schooling, as well as farm’s type of production system, area, production and 
productivity data, number of animals, characterization of systems, and gross income.
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Section II comprised the measures of innovativity, proactivity, risk-taking, and the management 
practices adopted in the farm. Each respondent answered the questions through a dichotomous 
scale (Yes or No) for the various items (practices) constituting the EO and the MC. Section III 
collected the information about the performance perception, as well as the succession planning 
of the farm. These questions were answered using a Likert scale of 1 to 5 (1 = Totally Disagree 
and 5 = Totally Agree). Other additional measures of economic performance (price received, 
monthly income received) and productivity (total liters delivered monthly, average liters 
produced per cow a day) were obtained directly from the records of the technical department 
of each cooperative.

Analytical and Measurement Procedures

The collected data were compiled in statistical software. All analyses were performed using 
the Stata ® IC 12.0 - Data Analysis and Statistical Software program. Initially, we performed the 
Factorial Analysis to enable the evaluation of each dimension addressed in this study. For the 
items measured by a dichotomous scale, factorial analysis based on tetrachoric correlation (Lord 
and Novick, 1967) was used to extract the factors, while for the other scales factorial analysis 
based on Pearson’s correlation was used. All the extracted factors were rotated through the 
Varimax Rotation and saved to compose the constructs of the theoretical model and to perform 
the test through path analysis (Hair et al., 2005).

The innovativity of the milk production system was measured through 44 items that totaled 
innovating practices in nutritional management (8 items1), pasture management (5 items2), 
management of milking (7 items3), reproductive management (13 items4), and productive 
operations through the use of innovating machinery and equipment (11 items5). The overall 
innovative indicator was first obtained by adding the responses (items) on each of the five 
management. Then, the five scores (for each of the five management systems) were submitted 
to factorial analysis6. The five indicators of innovativity converged into a single factor called 
INNOVATIVITY (Table 1).

Proactivity measurement items asked if farmers participated in lectures, study groups, 
workshops, meeting days and sought to update constantly themselves through the information 
available on websites, magazines, technical material, newspapers, newsletters, quoting 
programs, technical assistance, and rural extension agencies. Through the factorial analysis, 
two factors were obtained from the eleven original items, which were named PROSEEK and 
PROPART (Table 1). PROSEEK factor summarizes the items referring to the proactive attitude 
of the farmer to seek information, while the PROPART factor summarizes the items referring 
to the farmer’s participation in actions/training activities.

1	 The questions were whether the farmer provided different diets for the different animal categories, if he used software 
to plan the diets, if he did the bromatological analysis, if it was used specific diets for each animal category, if automatic 
feeders were used, etc.

2	  Examples of questions: Do you do split and picket rotation? Do you regularly do soil analysis? Do you irrigate pastures?
3	 Examples of questions: Do you control the return of subclinical and / or clinical mastitis? Do you use preventive vaccines 

for mastitis? Do you use hormones to increase production?
4	 Examples of questions: Do you have an ultrasound scan? Do you use artificial insemination? Do you select the best 

matrices? Do you do corrective mating? Do you use sexed semen?
5	 Example of questions: Do you use robotic milking? Do you use channeled-like milking? Do you make use of applications 

and / or software for the herd control and management?
6	  The factorial analysis performed was based on Pearson’s correlation since each of the five resulting indicators was 

continuous.
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Risk-taking was measured through five dichotomous items (YES or NO), which resulted in 
two factors. The first factor (FINANCIAL RISK) added two items related to the farmer’s intention 
when taking financial risks in the dairy activity, currently and in the coming years. The second 
factor (TECHNRISK) grouped three items related to the technological risk in which each farmer 
is submitted.

The farmers’ managerial capacity was evaluated through four important managerial facets in 
the conduction of the dairy activity. They are: the ability to control the technical information (10 
items7), the farmer’s knowledge level to handle the different specific managements of the dairy 
activity - nutrition, milking, sanity, reproduction (23 items8), the ability to control information 
(4 items9) and the level of external professional support to handle the dairy farm (5 items10). 
The items of each category were summed and submitted to factorial analysis, which resulted 
in a single factor called CAP MANAGEMENT.

The dairy farming performance was evaluated through two productive indicators 
(average of liter/cow/day) and (average of liter/hectare/year). Furthermore, two economic 
(price received / liter) and (monthly total income) indicators were added for capturing 
the output generated by the dairy activity. These indicators submitted to factor analysis 
resulted in a single factorial factor called PERFORMANCE. As for the future performance 
expectation of the activity it was measured through five items (Table 1) that measured 
the farmer’s hope concerning the productive and economic future of the farm. These 
questions were based on Verhees et al. (2011) and answered on a Likert scale from 1 
(totally disagree) to 5 (strongly agree). After the factorial analysis, the resulting factor 
FUTUREEXP was constructed from four items. The item “I am optimistic about what I do 
in my farm” showed no communality higher than 0.4 with the others items, therefore it 
was excluded from the analysis.

Finally, the existence of succession planning in the farm was measured through six 
items based on Verhees et al. (2011) and Solano et al. (2003), also measured by Likert scale 
of 5 points (1 = totally disagree, 5 = totally agree). From six items, three (I wish to get rid 
of my farm in a few years, my farm is already for sale and I wish to continue working on 
my farm even after the children leave) were excluded for showing communalities below 
0.4 with the other items. The three remaining items collapsed in a factor denominated 
SUCCESSION.

After the creation of the factors, Path Analysis was carried out, evaluating the adequacy of 
the theoretical model proposed previously. For this purpose, the CFI index (comparative fit 
index > 0.95), TLI (Tucker Lewis index > 0.95), SRMR (standardized root mean squared residual 
<0.08), RMSEA (root mean squared error of approximation <0.06), and non-significant chi-square 
values (p> .05), implies that there is no discrepancy between the covariance matrix ascribed in 
the model with the covariance observed in the data (Hair et al., 2005).

7	 There were questions related to the control of milk quality, control of the replacement of females, control of individual 
milk production, among others.

8	 Issues such as: ability to use specific software for management, knowledge about the nutritional requirements of 
animals, analysis and knowledge about the composition of milk for changes in diet, among other items.

9	 The economic management capacity included questions about the collection of information of an economic nature, for 
example, control of inputs, outputs, economic planning and projections, profitability analysis and feasibility analysis 
of the activity.

10	Measured through items such as: The property counts the participation of consultants and external professionals in 
to support the areas of (a) nutrition, (b) pasture, (c) sanity, (d) economic analysis, herd, among others.
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Table 1. Measurement of scale properties

Factor Factor Components Factorial 
Weight

Variance 
accumulated 

by the 1st 
factor (%)

α

INNOVATIVITY Nutrition 0.79 58 0.8082
Pasture 0.40
Milking 0.87
Reproductive 0.79
Machines/Equipment 0.88

PROSEEK Sites 0.76 82 0.8977
Magazines 0.84
Quotation programs 0.91
TV, newspaper, News on TV 0.94
Radio 0.87
Official technical assistance agencies 0.83
Private technical assistance 0.82

PROPART Lectures and conferences 0.86 82 0.7912
Study groups 0.85
Courses and workshops 0.91
Meeting days 0.86

FINANCRISK Current financial investments 0.93 94 0.7634
Financial investments in the next years 0.95

TECHRISK Adopt not well stablished practices 0.87 80 0.7337
Uses new products 0.84
Starts activities unknown by the majority 0.87

CAPMANAGEMENT Ability to control technical information 0.83 68 0.8515
Ability to manage different managements 0.87
Economical and management abilities 0.74
External professional support to manage the 
dairy farm

0.85

PERFORMANCE Annual Average price (R$/liter) 0.44 56 0.7224
Gross monthly income generated by the dairy 
farm(R$)

0.89

Liters produced per cow per day (l/cow/ day) 0.86
Liters produced per hectare, per year (l/ha/
year)

0.72

FUTUREEXP Hopeful as for the success of the activity 0.84 74 0.8873
Hopeful as for the future of the activity 0.89
Hopeful as for future income growth 0.86
Optimistic as for future performance 0.86

SUCCESSION Wish to take care of the property to leave it as 
an inheritance

0.73 65 0.7382

Have someone to replace him/her in the 
future

0.83

Wish to keep working together with kids 0.86

Results and discussion

The description of the producers and properties that make up the sample (Table  2) 
shows that the respondents are mostly middle-aged, low-educated men with relatively long 
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experience in dairy farming. The vast majority of the sampled properties in both locations 
use the extensive production system, but with a marked distinction in terms of zootechnical 
and economic performance. It is noticed that among the sampled localities, there is a greater 
distinction in terms of characteristics of the properties than in terms of characteristics of 
the producers.

Table 2. Description of producers and properties.

Characteristics Pelotas Castro Total
Characterization – Producers
Age (years) 48.66 43.92 47.14
Gender
Female (%) 33 22.6 29.6
Male (%) 67 77.4 70.4
Schooling
Grade School (%) 72.6 29.4 58.6
High School (%) 14.2 51 26.1
College (%) 13.2 19.6 15.3
Number of years in dairy activity 27.47 17.66 24.29
Dairy activity as main source of income (%) 73.3 86 77.4
Characterization – Properties
Type of Production System
Extensive (%) 86.8 84.6 86.1
Semi-confined (%) 13.2 0 8.9
Confined(%) 0 15.4 5.1
Lactating cows 17.09 76.66 36.94
Liters produced / cow / day (liters/day) 11.43 17.29 13.37
Property extension (hectares) 49.97 67.78 55.75
Farm average production (liters/day) 238.81 1,718.96 725.94
Average price received last year (R$/liter) 0.8298 1.3330 0.9975
Monthly income (last 12 months in R$)
Until R$1.000,00 De 22.6 0 15.3
From R$ 1.000 to R$2.000,00 18.9 0 12.7
R$ 2.000.00 to R$5.000,00 22.6 3.9 16.6
R$5.000.00 to R$10.0000,00 17.9 23.5 19.7
R$10.000.00 to R$15.000,00 6.6 7.8 7
R$15.0000.00 to R$20.000,00 3.8 9.8 5.7
Over R$20.000,00 7.5 54.9 22.9
n 105 53 158

The correlations between the variables means, and standard deviations are shown in Table 3. 
As expected, almost all correlations are positive, relatively high, and significant. To test the 
original (theoretical) model through path analysis, this model was first to run in an attempt to 
test the hypotheses of the study. The original model presented the Chi-square value of 40.67, 
which at 12 degrees of freedom produced a highly significant p-value (p = 0.000), in addition to 
RMSEA = 0.129, TLI = 0.85, CFI = 0.93 and the SRMR = 0.06. Therefore, these indicators together 
indicate that the initial theoretical model did not fit the data.
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Table 3. Correlation matrix, means, and standard deviations of model constructs.
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Innovativity -0.06 .99
Proseek 0.11 .41 0.31**
Propart 0.54 .43 0.50** -0.16*
Financrisk 0.60 .45 0.44** 0.06 0.27**
Technrisk 0.24 .45 0.33** 0.15* 0.31** -0.16*
Capmanagement 4.46 1 0.86** 0.32** 0.58** 0.45** 0.29**
Performance -0.03 1.01 0.75** 0.09 0.45** 0.47* 0.16* 0.64*
FutureExp -0.03 1.02 0.36** 0.03 0.32** 0.48** 0.08* 0.45** 0.35**
Succession -0.002 0.99 0.19* -0.02 0.14 0.29* -0.06 0.21* 0.24* 0.39**

Note: * p<0.05 ; ** p<0.01

Based on modifications of the original model that most contributed to decreasing the 
discrepancy between the covariance matrix ascribed in the model with the covariance observed 
in the data, we added two additional paths to the model. The two paths connected FINANCRISK 
and CAPMANEGEMENT to FUTUREEXP. The standardized coefficients linking each construct to 
the whole sample and the groups (localities) are shown in Figure 3. Conceptually, the two new 
estimated parameters make sense, since higher performance expectations are likely to exist 
when the producers have a higher tendency to take financial risks and when they are more 
managerially trained. The modified model shows that while there has been a loss of 2 degrees 
of freedom, this has been more than compensated by the large reduction in the value of Chi-
Square statistics. The Chi-square difference test (test D2), is equal to 32.50 which is significant 
at p <0.001. The model overall and goodness of fit measurement are unanimous in indicating 
the excellent fit of the new model, as seen in the value of Square Chi = 8.192, df = 10, RMSEA 
= 0.000, TLI = 1,001, CFI = 1,000 and SRMR = 0.026.

Figure 3. The adjusted model with standardized direct effects for the full sample and by locations 
(groups). Note: G0 = Complete sample; G1 = Pelotas; G2 = Castro; * Indicates a significant direct path 

between variables; p <.05.
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Before presenting the hypotheses of our study, some elements of the invariance of the 
parameters estimated between the two locations will be presented to give robustness to the 
analyzes. In this sense, the invariance test of the structural parameters between the models 
for the two locations produced a non-significant value ( 2x  = 32.80, df = 36, p = 0.6214). So, this 
result leads us to conclude that the paths between the constructs of the model are equal for 
both groups. Although the joint test shows that the parameters are equal between the two 
groups, a further checking through an individual scrutinization (via the Chi-Square difference 
test), confirm the joint test results that the paths are equal between the groups. The only 
exception is the path between INNOVATIVITY and CAPMANAGEMENT. This means that the 
model is valid for both locations and that there is only a small difference in how innovativity 
influences the managerial capacity, but this difference has not been captured in the overall 
test of structural parameter differences.

Furthermore, in addition to the test of differences between the structural parameters, the 
test for the invariance of intercept between groups was significant (chi-square = 70.35, df = 40, 
p = 0.002), demonstrating that there are differences of intercepts between groups. Thus, for 
the sake of interpretability in Table 4, the mean values of each variable are shown. The t-test 
confirms that the means are significantly different between the two locations. In general, the 
variables contain higher means for Castro than for Pelotas, and certainly, this is associated 
with the level of technical development of the activity in each location.

Table 4. t-test for differences of means between the two locations.

Variable
Pelotas Castro

t
Mean SD N Mean SD n

Innovativity -0.47 0.78 104 0.76 0.84 52 -9.05***
Proseek 0.10 0.37 105 0.13 0.48 51 -0.48
Propart 0.44 0.42 105 0.74 0.36 51 -4.21***
Financrisk 0.44 0.44 105 0.92 0.26 51 -7.19***
Tecnhrisk 0.29 0.43 105 0.14 0.46 51 1.92*
Capmanagement -0.40 0.88 100 0.77 0.72 52 -8.26***
Performance -0.47 0.69 104 0.95 0.87 49 -11.11***
FutureExp -0.28 1.11 101 0.46 0.53 51 -4.49***
Succession -0.22 1.08 105 0.46 0.57 51 -4.25***

Notes: *p<0.10; **p<0.05; ***p<0.01

As the models are structurally equal between the two groups (as demonstrated above by 
the invariance test of the structural parameters), the hypotheses are analyzed together. First, 
we obtained only two significant paths between entrepreneurial orientation and dairy farming 
performance. Innovativity is by far the highest impact factor, confirming the H1 hypothesis, 
and corroborating that it is one of the competitive pillars in agriculture (Gal et al., 2011; Läpple 
& Thorne, 2017; McFadden & Gorman, 2016; Morris et al., 2017). In our case, individual dairy 
farm performance benefits when innovative management of nutrition, reproduction, pasture, 
milking, and utilization of farm machinery and equipment are used. If the role of innovation is 
fundamental to the evolution of agribusiness (Fernandez Cornejo et al., 2007; Läpple & Thorne, 
2017; McFadden, 2016; Smallbone and North, 1999) and its adoption is critically related to the 
development of agriculture, it becomes clear in the results of this study that this also becomes 
fundamental in the individual development of dairy farms. Obviously, if performance is affected 
by innovativity, there are multiple indirect impacts of this on the future persistence of properties, 
as pointed out by McFadden & Gorman (2016) and Audretsch et al. (2008). Additionally, we 
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verified that the effect of the innovativity on dairy farming performance has only a linear 
component. When controlling for non-linear effects of innovativity on performance, it presented 
a non-significant result. So, there is no performance enhancement as the levels of innovativity 
increase, which contradicts a recurrent idea of the role of innovativity on performance (Läpple 
& Thorne, 2017). Thus, for the set of producers in our sample, the more innovative practices 
are adopted, the higher the performance of the properties, without an apparent maximum or 
minimum point in the relation.

Taking risks consistently with goals and capabilities seems to be the path for excelling 
performance (Barbieri & Mahoney, 2009; Clark, 2009). However, the results of this study are 
not so consistent with this statement. First, only the financial aspect of risk-taking has been 
shown to have a significant impact on performance. Taking technical risks does not affect 
dairy farming performance. In other words, if there are technical uncertainties, it is better to 
be conservative, maintaining the same behaviors, the usual practices, instead of taking risks 
and losing everything. Second, although the estimated parameter between FINANCRISK and 
PERFORMANCE was significant at p <0.05 for the whole sample and the dairy farms from Pelotas, 
the relations were not significant for farms from Castro. But, as presented before, the structural 
invariability test confirmed that the estimated parameter was the same for both locations, 
which shows the complexity and no triviality of risk and performance’s relation. To a certain 
degree the results of this study resemble those presented by other authors as Verhees et al. 
(2008) and Santos et al. (2015), which also found interchangeable interpretations. Therefore, 
the relation between risk and performance is complex and may depend not only on the risk 
concept involved (technical or financial) but also on the different productive and economic 
realities of the producers (Castro or Pelotas), which partially confirms hypothesis 3 of the study.

The literature shows that proactive farmers are pioneers and better prepared to protect 
themselves from the effects of the threats brought by the competitive environment (Canever et al., 
2011). However, in our study, proactivity did not affect performance significantly. Therefore, 
even for farmers interested in learning and seeking new alternatives for their property, this in 
itself does not yield better results, which refutes hypothesis 2 of this study.

If being an entrepreneur or having a more entrepreneurially oriented property is one of 
the conditions for expanding the managerial capabilities of properties, the emphasis should 
be on innovativity and proactivity. It was these two EO dimensions that had a significant and 
positive influence on the ability to manage the dairy farm. Additionally, it was also expected 
that these two EO dimensions could impact performance indirectly, via increases in MC. From 
the results, we see that this does not happen, since the path between CAPMANAGEMENT and 
PERFORMANCE is not significant. Therefore, hypothesis 7 was rejected. As in this study, MC was 
measured through the adoption of practices that facilitate production, reproductive, nutritional, 
and financial management, it is unknown whether all of these practices are indeed efficient to 
improve performance. The results of this study do not contradict the studies that advocate MC 
as fundamental for performance (Lopes et al., 2016; Perea et al., 2014; Rougoor et al., 1998; 
Tanure et al., 2009), but adds that MC measured as adoption of numerous management practices 
do not impact performance. Moreover, the innovative feature of the results is the observed 
direct impact of CAPMANAGEMENT on the future performance expectations (FUTUREEXP) of 
the farm. Thus, it is clear that the adoption of managerial practices (MC proxy), rather than for 
the current farming performance, is important, for future performance. Current management 
practices induce superior performance expectations in the future, corroborating Veloso (1997) 
when he says that better managerial practices serve to delimit actions directed to consecutive 
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years. This works as a chain of means and ends (Gutman, 1982), where the current action is 
justified and is the reason for future consequences.

Performance expectation (FUTUREEXP) significantly impacted succession planning 
(SUCCESSION). This was expected as properties with better performance expectations tend to 
be concerned with the organization of succession, according to Brumer et al. (2000), confirming 
hypothesis 9. However, surprisingly, the current performance does not significantly impact 
the planning of the succession process, refuting hypothesis 10. This result suggests that 
differentiated current performances do not imply different successional plans. This result is 
interesting because it contradicts much of what the literature refers to, in which farms with 
higher performances are more likely to anticipate the organization of the succession process. 
According to our results, it is future performance expectation and not current performance 
the trigger for succession planning.

Finally, hypothesis 11 asserted that groups of farmers/farms with different socio-demographic 
characteristics would produce different models from the general model. The test of this hypothesis 
was made through the creation of different groups of farmers/farms based on the following 
socio-demographic variables: schooling, age, years of experience in the activity, and if the dairy 
activity was the main source of income. Except for this last variable, which generated only two 
groups (yes and no), all other variables were divided into tertiles, creating three groups. The 
path models were generated for each group and through the D2 test (Chi-square difference 
test) the invariability of the structural parameters were checked By the D2 test it was observed 
that only the groups generated by dividing the sample into age groups (1st group ≤37 years (n 
= 39), 2nd group of 38 - 47 years (n = 41) and 3rd group ≥ 48 years (n = 75)) resulted in models 
with different structural parameters between groups (Chi-squared = 57.35, df = 32, p = 0.002). 
This model by age groups generated values of 2x  = 33.49, GL = 30, RMSEA = 0.050, TLI = 0.980, 
CFI = 0.992, SRMR = 0.059, indicating good fit for the proposed dimensions and constructs.

For the sake of space-saving, only the main findings will be described, without presenting 
the data in tables and figures. Among several relations that showed to be significant between 
constructs in the different groups, the impacts of INNOVATIVITY and PROSEEK on PERFORMANCE 
and FUTUREEXP on SUCCESSION are the most relevant. The structural parameters estimated for 
the first age group (younger) are significantly higher as compared to the other two groups. But 
diametrically opposed to this first result, we observed that the impact of CAPMANAGEMENT on 
PERFORMANCE is significantly lower for the 1st age group than for the other two older groups. 
Finally, the intermediate age group was the one where the risk, both technical and financial 
(TECHRISK and FINANCRISK) has the greatest impact on performance (PERFORMANCE).

From these relations, it is seen that age is an interesting variable, but what is even more 
interesting is to evaluate the impacts of the model’s construct on the youngest category of 
farmers. For example, the results show that adherence to innovative practices and technologies 
yields more intense performance among the younger farmers. Other authors had already 
warned that there was a negative relation between the farmers ’age and the entrepreneurial 
behavior, especially in terms of innovativity (Bhosale et al., 2014; Tekale et al., 2013; Çiçek et al., 
2008), however, what our study shows is that this category of farmers is more effective in 
transforming innovativity on performance. Thus, in addition to being more innovative (the 
means of the innovativity variable was significantly higher for the 1st group (G1 = 0.08, G2 = 
-0.12 and G3 = -0.15), the effects of an innovative behavior on performance are greater among 
younger farmers. If, on the other hand, we observe that the effect of management capacity 
is negative on performance, it follows that this category tends to focus more on the practical 
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actions that impact performance and less on managerial practices, as financial and planning 
practices, for example.

In Table 5 we summarize the main results of this study, following the hypotheses proposed 
in the initial model. In general, 7 hypotheses were confirmed, considering the last hypothesis 
(H11), in which the model differs by socio-demographic characteristics by age groups.

Table 5. Result of the hypothesis test of the global model.

Hypothesis Relation p Association Result
H1 INO-> PERF 0.000 Positive Confirmed

H2 a PROSEEK-> PERF 0.079 Positive Not confirmed
H2 b PROAPART->PERF 0.287 Positive Not confirmed
H3 a FINANCRISK->PERF 0.019 Positive Confirmed
H3 b TECHNRISK->PERF 0.314 Positive Not confirmed
H4 INO->CAPMANAGEMENT 0.000 Positive Confirmed

H5 a PROSEEK->CAPMANAGEMENT 0.000 Positive Confirmed
H5 b PROPART->CAPMANAGEMENT 0.000 Positive Confirmed
H6 a FINANCRISK->CAPMANAGEMENT 0.124 Positive Not confirmed
H6 b TECHNRISK->CAPMANAGEMENT 0.454 Positive Not confirmed
H7 CAPMANAGEMENT->PERF 0.357 Positive Not confirmed
H8 PERF->FUTUREEXP 0.924 Positive Not confirmed
H9 PERF->SUCCESSION 0.129 Positive Not confirmed

H10 FUTUREEXP->SUCCESSION 0.000 Positive Confirmed
H11 DEMOGRAPHIC (age) 0.002 - Confirmed

Conclusion

The rural sector coexists with the constant market and productive instabilities, characterizing 
the environment in which it is inserted as complex and multifaceted. In this study, we argue that 
the entrepreneurial orientation of the farmers and the management capacity are necessary 
elements to face this environment and to develop agribusinesses sustainably. Although there 
is some recognition in the agricultural and livestock community of the importance of EO and 
MC for rural business development, the literature, especially in agricultural development and 
economics, pays little attention to exploring the effects of these phenomena, particularly on 
what concerns the farm’s sustainability (Canever et al., 2011; McElwee, 2006). It is recognized that 
agriculture has differences with other sectors of the economy, but it is necessary for the survival 
of rural producers to behave as if they were entrepreneurs, adopting innovativity, proactive 
practices, taking risks, and adopting appropriate management strategies (Ondersteijn et al., 
2006, Phillipson et al., 2004, Solano et al., 2006; Verhees et al., 2008). Thus, this study focused 
on the behavior of agricultural agents (dairy farmers) to study the entrepreneurial and 
management practices they took to develop their business. Specifically, we tested the impacts 
of innovativity, proactivity, risk-taking (components of EO), and management capacity on dairy 
farming performance connecting these dimensions with future performance expectations and 
succession planning.

The results provide support for the literature on entrepreneurship showing that farmers’ 
EO is positively related to performance. In addition, empirical evidence shows how EO 
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dimensions relate to managerial capacity. We conclude that there is strong evidence of the 
effects of innovative practices and financial risk-taking under the performance levels of dairy 
farming. Therefore, this reveals that the adoption of innovative practices with a certain level 
of financial risk is also extremely important for the performance of traditional activities, such 
as those within the scope of farming. Taking financial risks is associated with both current 
performance and future performance expectations, showing that the interest in investing as 
a way of taking advantage of market opportunities is focused on some superior results in the 
present, but also in the future.

Despite the theoretical assertion that proactive and managerial practices increase farm’s 
performance, our findings did not show significant connections between these dimensions. This 
leads us to think that the impacts of proactive and management practices may contribute to the 
performance of farms in a time-lagged way. That is, in dairy farming, the adoption of proactive 
and managerial practices takes a certain amount of time to mature and result in performance 
impacts. On the other hand, it might be that the adoption of proactive and managerial practices 
alone may not be enough to drive the properties to perform better. Hence, having more or less 
proactive and managerial practices despite being a farm qualifier, is incapable of influencing 
its performance .

Agriculture realities are heterogeneous (scale, availability of infrastructure, educational level 
of the farmers, among others) and consequently the level of development of rural activities may 
depend on constraints imposed by these realities. For example, for the farms analyzed in this 
study the farmers’ age yields heterogeneous groups. This study contributes to recognize the 
importance of the age of farmers for the effectiveness of establishing development strategies 
and future actions in the dairy sector. If the goal is to have superior performance and prospects 
for continuity, it is critical to focus on the younger producers. This is because innovativeness 
and proactivity most strongly impact the performance led by this category of farmers. On the 
other hand, it is also in this category that management capacity negatively impacts performance. 
Based on the information that there is consistent aging of the rural population in Brazil (Anjos & 
Caldas, 2005; Camarano & Abramovay, 1999; Froehlich et al., 2011; Waquil, 2013), such findings 
constitute a valuable contribution to the debate of rural business sustainability.

The present work is subject to several limitations. First, the use of a non-probabilistic sample 
of milk producers limits the generalization of the results. Carrying out future research using a 
representative sample and covering other agricultural activities in Brazil and other countries 
can contribute to improving the understanding and validation of the results.

Second, it is important to consider other EO dimensions, such as the quest for autonomy 
and competitiveness, which might provide new theoretical and practical insights. In addition, 
it is important to consider that this study is cross-sectional and, therefore, has limitations to 
capture the dynamic effects that longitudinal studies make possible. Moreover, there are other 
possibilities of deepening the research, for example, by examining the moderating effects on 
the hypotheses brought by other factors, such as the size of the property and strategic posture 
(whether conventional or organic), among others.

Third, given the innovative way in which the main construct was measured, based on the 
adoption of entrepreneurial-oriented and management practices, it is recommended to re-
evaluate those practices with the purpose of better validate them. In addition, a critical analysis 
of practices that confer managerial capacity is also recommended. In the study, we assumed 
that the more managerial practices are adopted, the more skilled the farmers will be, however, 
this relation may not be so direct.
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Finally, considering that EO and management capacity imply not only the adoption of technical 
and practical elements, the configuration of a social environment that is temporally related to 
factors such as succession and the perspective of business continuity in the family, this study 
provided an analysis of these concepts in the Brazilian agricultural setting. In general, these 
concepts are studied in the industrial sector, with rare exceptions in the agricultural sector 
(Gellynck et al., 2015; Reis Neto et al., 2016). The rural sector is well recognized as different 
from the industrial environment because they are centered on the farmer’s family, where 
entrepreneurial and management practices are incorporated daily without major formalizations.

Testing the applicability of these concepts in the Brazilian dairy sector, in which the great 
majority of producers are small family farmers, is of great value. Property management, 
entrepreneurship, and family succession are already considered important themes in rural 
literature (Ehlers, 2007; Costa & Ralisch, 2013). Taking advantage of this, this article highlights 
the effects of innovative practices, financial risk-taking, and the interaction of the farmers’ age 
in the development of rural businesses.
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