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Abstract 

To respond to the challenges of sustainable farm development it is no longer sufficient for farmers to be a 
craftsman. Entrepreneurial and management skills are becoming an important requisite. Farmers are thus 
forced to learn and further professionalize in the field of entrepreneurship.  

The research aims to operationalize the complex multidimensional concept of entrepreneurship in a context of 
sustainable farming, and to develop and validate an entrepreneur scan for supporting and guiding 
entrepreneurship of farmers. After validation, the ultimate goal is to make the scan available to extension 
workers and discussion groups in agriculture and horticulture, where it can be used as stand-alone instrument, 
or integrated in ISA (Integrated Sustainability Assessment) tools to stimulate entrepreneurship as a driving 
force for sustainable farming.  

In order to develop and validate the entrepreneur scan, a mixed methods design was set up, consisting of an 
initial stage of qualitative data collection and analysis, followed by a stage of quantitative data collection, 
analysis and interpretation. The scientific value was guaranteed by relying on expert knowledge and scientific 
literature, while the practical and local relevance of the scan was attained by relying on stakeholder 
participation throughout the development process.  

The entrepreneur scan is hierarchically structured according to eight themes, which are further subdivided into 
sixteen indicators. The eight  themes are: Vision-Strategy, Planning-Organization-Control, Networking-
Collaboration, Risk Management, Opportunity Recognition and Exploitation, Searching and Learning 
Behavior, Innovation and Craftsmanship. The option was taken to integrate the themes and indicators into a 
multi-level radar graph, which is a communicative representation for complex indicator sets. At each level, the 
farmer can observe his strengths and weaknesses, and compare his scores with average scores of a 
reference group.   

After an initial test and validation phase at about fifty dairy farms, use of the scan as an instrument for setting 
up a learning trajectory was evaluated in a pilot study with two discussion groups of eleven dairy farms each. 
Further testing and validation of the scan in different agricultural and horticultural sectors is recommended. 
Also its potential for integration in ISA tools should be further explored.  
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1. Introduction  

A move towards sustainable agriculture is increasingly seen as the way to address or avoid environmental, 
economic and social problems associated with today’s agriculture (Kirchmann and Thorvaldsson, 2000; 
Lichtfouse et al., 2009). Moreover, it is inevitably incorporated into many important political or other strategic 
documents (e.g. European Commission, 2010; 2013; FAO, 2011; IFAD, 2012).   

To respond to this challenge it is no longer sufficient for farmers to be a craftsman. Entrepreneurial and 
managerial skills are becoming increasingly important (Lans et al., 2014; Morgan et al., 2010; Vesala and 
Vesala, 2010). Farmers are thus forced to learn and further professionalize in the field of entrepreneurship.  

Typical for farmers, as well as other small business managers, is that they need to incorporate various 
functions into one person (Figure 1). In his role of craftsman the farmer controls the biological processes and 
the production on the farm. The farmer as a manager is responsible for planning, organizing, directing and 
controlling the business processes of the farm. As entrepreneur the farmer creates the conditions within which 
the craftsman and the manager operate. In this function, opportunity recognition and exploitation is important. 
In short, entrepreneurship is ‘doing the right things’, whereas management is ‘doing things right’ (Bennis and 
Nanus, 1985; Drucker, 1985).   

 

Figure 1. The farmer as craftsman, manager and entrepreneur in the context of sustainable farming 

 

In order to make sustainability operational and to support decision making at farm level, a growing number of 
integrated sustainability assessment (ISA) tools are developed (e.g., Grenz et al., 2009; Meul et al., 2008; 
Zahm et al., 2008). The tools are mainly based on indicators, which are quantitative measures that allow 
monitoring of farm progress towards integrated sustainability. In most of these tools the indicators are 
organized around key themes covering extensively the environmental and economic aspects of sustainability, 
and to some extent the social aspects as well.  In general, limited attention is paid to indicators for 
entrepreneurship and management, which are often lacking or integrated in a fragmented way, such as water 
management, pest management, financial management, landscape management, etc.  

Several models for assessing entrepreneurship in small and medium sized enterprises (e.g., Covin & Slevin, 
1991; Man et al., 2002) and farms (e.g., Vesala & Pyysiänen, 2008) can be found in literature. Most of these 
models are developed by experts, and show a wide variety in themes covered. In general, no stakeholder 
consultation nor prioritization of the themes is performed. Although, the participation of stakeholders is 
recommended if the models need to be locally relevant, accepted and used in practice (Pretty, 1995; Guy and 
Kilbert, 1998).  
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The research aims to operationalize the complex multidimensional concept of entrepreneurship in a context of 
sustainable farming, and to develop and validate an entrepreneur scan for supporting and guiding 
entrepreneurship of farmers. An effective development process is needed that guarantees the scientific value 
as well as the practical and local relevance and use of scan, taking into account the context-specificity of 
farming. After validation, the ultimate goal is to make the scan available to extension workers and discussion 
groups of farmers in agriculture and horticulture, where it can be used as stand-alone instrument, or integrated 

in ISA tools, to support and guide farmers towards sustainable farming. 

The paper is structured as follows. First the background literature is presented, showing that entrepreneurship 
becomes an indispensable prerequisite for sustainable development of businesses in general and farms in 
particular. Then, in section 3, the methodological procedure used to develop and validate the entrepreneur 
scan is described. The results are presented in section 4, including the description of priority themes and 
indicators, their integration in an entrepreneur scan, and the reliability and validity of the scan. Discussion 
(section 5) and conclusions (section 6) include recommendations for implementation of the scan.  

2. Background Literature   

Today, craftsmanship will no longer be enough to cope with the integrated responsibilities for People 
(employment, health, education, human rights), Profit (economic and financial continuity) and Planet (clean 
environment and preservation of resource stocks) related to the sustainability concept (Elkington, 1998). In 
addition to craftsmanship, farmers nowadays need to develop managerial and entrepreneurial skills as well 
(Lans et al., 2014; Morgan et al., 2010; Phelan and Sharpley, 2012; Vesala and Vesala, 2010) (Figure 1).  

According to the traditional schools of thought in entrepreneurship theory, based on the work of Schumpeter 
(1934), Knight (1921) and Kirzner (1973), the pursue of financial profit is the central driver of entrepreneurial 
activity. This is also the case for traditional business management theories, which generally emphasize the 
role of management as a driver for financial performance of the business (Kay et al., 2007; Cole, 2009). 
However, recently a slightly different perspective is taken from the traditional focus on financial goals, by 
emphasizing additional goals of promoting sustainable environmental and social improvement (Hall et al., 
2010; Schaltegger and Wagner, 2011). Entrepreneurship is increasingly being recognized as a significant 
conduit for bringing about a transformation to sustainable products and processes, with numerous high-profile 
thinkers advocating entrepreneurship as a panacea for many social and environmental concerns (Coman, 
2008; Hall et al., 2010). Research has demonstrated that successful sustainability-driven entrepreneurs are 
notable for their ability to simultaneously meet competing objectives in the environmental, socio-ethical, and 
economic realms (Schlange, 2007). Thus, entrepreneurship can be considered as a central driver for 
sustainable farming. In the paper the term ‘entrepreneurship’ is used as an umbrella term encompassing 
entrepreneurship ‘senso stricto’, management and craftsmanship.  

3. Methodology  

3.1. Mixed methods design  

In order to develop and validate the entrepreneur scan, a mixed methods design was set up. Such a design 
combines elements of qualitative and quantitative research approaches for the purposes of breadth and depth 
of understanding and corroboration (Johnson et al., 2007). More specifically, a sequential exploratory strategy 
was used, which is a recommended methodology for creating and validating a new instrument that is 
grounded in the views of the stakeholders (Creswell, 2003; Taskakkori and Teddlie, 2003). This methodology 
consists of an initial stage of qualitative data collection and analysis, followed by a stage of quantitative data 
collection and analysis. The findings of these two phases are then integrated during the interpretation phase. 
One of the main strengths of this design is the straightforward nature (Creswell, 2003).   
 
Both stages combined desktop research with a participatory approach. The scientific value was guaranteed by 
relying on expert knowledge and scientific literature. Involving experts ensures transparency of the 
assessment with respect to the state of the art in related scientific fields (Mieg, 2001). The practical relevance 
and use of the scan was attained by relying on stakeholder participation throughout the process. An important 
feature of the participatory approach is that it enables stakeholders to articulate and discuss their perspectives 
on the development of the instrument.   

3.1.1. Qualitative research stage  

The aim of the qualitative research stage is to identify the themes and subsequent indicators of the 
entrepreneur scan. Following two steps are distinguished :  
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Step QUAL 1 : Literature review and individual expert consultation 

As a starting point, scientific literature in the domain of entrepreneurship and management of small 
enterprises in general, and farm businesses in particular, was explored. Also five prominent scientific experts 
working in this field were consulted. The aim was to get acquainted with existing scientific knowledge in this 
subject and to identify the main themes. These themes served as a preliminary framework for the following 
focus group.   

Step QUAL 2 : Focus group 

A focus group was organized with twenty four local stakeholders involved in Flemish agriculture (northern part 
of Belgium). They were private and governmental advisers (both technical and economic advice), 
representatives of different organizations (agricultural organizations, innovation centre, certification 
organization), bank consultants, government officials, researchers, as well as farmers themselves. Scientific 
experts in the domain of entrepreneurship and management were not included in the focus groups, since they 
were already consulted in the previous research step.  

The main goal of this focus group was to get input and ideas from stakeholders on possible important issues 
in order to define the concept entrepreneurship in a context of sustainable farming. The advantage of a focus 
group is that it generates a rich understanding of participants’ experiences and beliefs and that the interactive 
processes occurring among participants can be observed (Patton, 2002). Interactions enhance data quality, 
as participants tend to provide checks and balances for each other (Krueger and Casey, 2000). As the 
facilitator is less in control of a focus group than is the interviewer in a one to one interview, it is a method that 
maximizes the expression of perspectives not imposed by the researcher (Morgan, 1997; Krueger, 1994).  

The facilitation method used in the focus group was based on the Metaplan technique (Schnelle & Stolz, 
1987), which combines written brainstorming, a visualization phase and a structuring of thinking processes. 
During the brainstom session (Paulus and Brown, 2007),  the participants were divided into subgroups, which 
maximizes the involvement of all participants. Each subgroup contained stakeholders from a variety of 
backgrounds, encouraging ideas beyond territories of discipline and professional experience. In each 
subgroup a facilitator ensured that good communication, co-operation and high levels of understanding were 
achieved. A co-facilitator was responsible for data recording and reporting. The participants were asked to 
come up with as much ideas as possible through a visualization on post-its. This visualization stimulates 
creativity (van der Lugt, 2002; 2005) and when visually depicted, ideas are more able to inspire new ones and 
generate ‘out of the box’ ideas (Smith, 1998). The ideas resulting from the visualization were used as input for 
discussion and further idea generation in the subgroups, which were then written on post-its. In a second 
round of idea generation, the participants rotated to another subgroup, which allowed them to review and 
comment on the original ideas and to add new ideas, resulting in additional post-its.  

Then, during the structuring phase, the stakeholder group reconvened and the preliminary framework resulting 
from the literature review and the expert consultation, was used as a basis for clustering the ideas. The 
interactive clustering process allowed to evaluate and adapt the prelimary framework, and to define the 
revised definitive themes. 

In a next step, the participants were asked to prioritise and weight the definitive themes. For this purpose, 
each participant assigned one or more points to them by using five self-adhesive dots, each worth one point. 
The priorities of the themes were determined by counting the number of points assigned to each theme, and 
calculating the corresponding percentage or weight.  

At last, the stakeholders brainstormed in four subgroups about possible indicators for the resulting four main 
themes. Considering their effectiveness, we imposed a number of quality criteria for the indicators, including 
causality (obvious and well-defined relationship between an indicator and the phenomenon to monitor), 
sensitivity (change in the situation is reflected in a value change of the indicator), solidness (well-documented 
calculation method of the indicator value which minimally depends on external factors), use of benchmarks 
(benchmarks are available to evaluate the indicator value) and comprehensibility (indicator values and scores 
are easily interpretable) (Meul et al., 2008).  

To validate the result from this stage and identify the definitive indicators, again a review of scientific literature 
was conducted to ensure that the indicators are also scientifically sound and well-structured.  
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3.1.2.  Quantitative research stage 

The aim of the quantitative research stage is to operationalize the themes and indicators resulting from the 
qualitative research stage, and integrate them in an indicator based entrepreneur scan. In this stage, also a 
first test and validation of the scan is performed. Following two steps are distinguished :  

Step QUAN 1 : Operationalization and integration 

In this step, the themes and indicators resulting from the qualitative research stage, were operationalized and 
integrated in a tool.   

To operationalize the indicators, we constructed several scales as most indicators could not  be assessed 
directly. Multi-item scales were preferred  to single-item scales to avoid bias, misinterpretation and reduce 
measurement error (Diamantopoulos et al., 2012). For each indicator a list of items, or so-called item pool, 
was created covering the content potentially relevant to the target construct. The response formats used for 
most indicators were five-point Likert-type scales, but for some other indicators dichotomous scales or specific 
measures were more appropriate.  

Then, the indicator scores were normalized between 0 (worst-case situation) and 100 (best-case situation) to 
be able to aggregate them. We chose to visualize and integrate the themes and indicators into a multi-level 
radar graph which is a communicative representation for complex indicator sets (Schmid et al., 1999; Gareau 
et al., 2010). This allows for a comprehensive overview and mutual comparison of the different indicators. As 
this representation is also used in ISA tools, such as MOTIFS, the Monitoring Tool for Integrated Farm 
Sustainability (Meul et al., 2008; De Mey et al., 2011), the entrepreneur scan has the ability to be integrated 
into ISA tools.  

Step QUAN 2 : Testing and validation  

In this step, during an extensive three rounds test phase, the operationalized entrepreneur scan was tested 
and validated in close collaboration with farmers.  

The scan was tested on content, difficulty, wording, order, clarity, response format, variability in responding, 
use of technical terms, etc. as well as interviewer related problems. For this purpose, cognitive interviewing 
techniques were used (Willis, 2005). As questions should be understandable to the target population, efforts 
were made to avoid language that is outside the common knowledge of the farmers and to word questions as 
unambiguous as possible. Ultimately, we needed to ensure that the farmers are interpreting questions as 
intended by the developers (Lopez, 1996).  
 
A first pretest was conducted on nineteen dairy farms. Next, the tool was tested on a new sample of thirty 
dairy farms. Finally, a pilot study was conducted with two discussion groups of eleven dairy farms each (‘Dairy 
Cafés’), organized by the Administration Monitoring and Study (AMS) of the Flemish’ Department of 
Agriculture and Fisheries (D’Hooghe, 2009). During this pilot study the tool was integrated into the ISA tool 
MOTIFS, which was used by the organizers to set up a learning process towards a more sustainable farming 
practice (De Mey et al., 2011). After each test round, adjustments were made based on the collected data.  
 
Psychometric analysis of the unidimensionality and reliability was performed for the indicators measured by 
five-point Likert-type scales. Unidimensionality refers to the existence of a single trait or construct underlying a 
set of items (Hattie, 1985). For each of the multi-item scales the data were subjected to a Principal 
Component Analysis (PCA), after conducting a pre-analysis with the Kaiser-Meyer-Olkin (KMO) measure of 
sampling adequacy and Bartlett’s test of sphericity to check the suitability of the data to use this PCA-method. 
Interpretation of the results of the PCA analysis aided to reduce the initial item pool and to optimize the items 
for the scales.  Furthermore, for each of the scales, internal consistency reliability was estimated by 
Cronbach’s coefficient alpha (Cronbach, 1951). This measure of reliability focuses on the internal consistency 
of the set of items forming the scale.   

With respect to validation of the tool, the test phases also allowed us to conduct a first accuracy and credibility 
evaluation. Accuracy evaluation consists of design validation related to the scientific quality of the tool, 
whereas output validation is an evaluation of the information supplied by its output. With regard to design 
validation, the development process, including expert consultation and scientific literature review guaranteed 
‘a priori’ validation of the tool. Output validation was performed during the ‘Dairy Cafés’, where the scores on 
the different themes and indicators were thoroughly discussed and compared between the farmers. In 
addition, for each farm the scores on the different themes were compared with independent external judgment 
by the accountants of AMS, who frequently visit the farms and are expected to have an objective view on the 
entrepreneurial characteristics of the farmers. Comparison with measured external data, used frequently for 
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output validation, was not possible because of the impossibility to measure entrepreneurship. Credibility 
evaluation relates to the degree of confidence potential end-users have in the tool and hence their willingness 
to effectively use it in practice (Bockstaller and Girardin, 2003) and was also evaluated in the ‘Dairy Cafés’.     

4. Results  

4.1. Themes 

4.1.1. Preliminary themes 

Following preliminary themes emerged from the literature exploration and expert consultation in the qualitative 

research stage (Step QUAL 1) :   

OPPORTUNITY RECOGNITION AND  EXPLOITATION 

The discovery, creation and exploitation of opportunities aimed at the introduction of new goods and services, 
new ways of organizing, or new processes, is a key wealth-creation activity (Shane and Venkataraman, 2000). 
Opportunities arise from macro-economic changes in the environment in which the entrepreneur engages, 
such as technological, political, social and demographic changes. Although opportunity recognition and 
exploitation is traditionally related to profit and growth, sustainable entrepreneurship is seen as a way of 
initiating those activities and processes that lead to the identification and exploitation of profitable business 
opportunities while contributing to sustainable development (Cohen & Winn, 2007; Schaltegger & Wagner, 
2011; Zahra et al., 2009).  

RISK 

The active and anticipatory search for new opportunities may yield first mover advantages (Lumpkin and 
Dess, 1996), but first movers may also bear the risks and costs of uncertain and experimental endeavors that 
imitating firms may subsequently copy without having had to bear these risks and costs. In general, 
entrepreneurs are portrayed as individuals who are passionate about what they are doing (Shefsky, 1994), 
and who, because of this passion, are prompted to take risks.  

INNOVATION 

Innovativeness is often mentioned as being the distinguishing factor between entrepreneurs and non-
entrepreneurs (Van Dijk and Thurik, 1995), and is an important source for creating competitive advantage 
(Grant, 2012). Innovators are obsessed with trying out new ideas and must cope with a high degree of 
uncertainty about the innovation at the time of adoption. While  innovation is traditionally characterized by the 
realization of profit and added value (Gartner, 1990), innovation towards sustainable development addresses 
the innovation issue not only from an economic, but also from a social and environmental dimension 
(Schaltegger & Wagner, 2011).   

NETWORKING-CO-OPERATION 

Networking and co-operation can provide the means by which entrepreneurs can tap needed resources that 
are ‘external’ to the firm in a cost effective way (Jarillo, 1989; Hoang & Antoncic, 2003). It can facilitate the 
achievement of economies of scale in small firms without producing the diseconomies caused by large size 
(Julien, 1993). A general proposition is that actors’ differential positioning within a network structure has an 
important impact on resource flows, and hence, on entrepreneurial outcomes (Donckels & Lambrecht, 1997; 
Szarka, 1990). Granovetter’s (1983) notion of weak ties, in particular, describes the extent to which actors can 
gain access to new information and ideas through ties that lie outside of their immediate cluster of contacts.  
Similarly, innovation theory suggests that networks (particularly those comprised of weak ties) are important in 
innovation diffusion (Diederen et al., 2003; Pittaway et al., 2004).    

INFORMATION SEARCHING AND LEARNING 

Searching and learning are at the heart of entrepreneurial processes as they influence the decision making 
and opportunity recognition processes (Baron and Ensley, 2006). The entrepreneurship process is essentially 
non-linear and characterized by significant and critical learning events (Cope, 2005). There is a common 
recognition that entrepreneurs learn primarily through ‘learning by doing’ (Cope & Watts, 2000; Smilor, 1997), 
including learning processes as trial and error, explicit problem solving and discovery (Deakins & Freel, 1998). 
Social learning in facilitated networks, where entrepreneurs can learn from each other, is recognized as an 
important instrument in enhancing sustainable development (Bergh et al., 2011; Oerlemans & Assouline, 
2004; Wals, 2009). 
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VISION-STRATEGY 

In order to ensure long term performance, the entrepreneur must set the direction for the company, and be 
visionary, strategic and goal-oriented (Baum et al., 1998; Hitt et al., 2001; Pearce & Robinson, 2003). The 
vision statement is the cornerstone of the strategic plan and it provides the reference point for setting, 
implementing and evaluating the strategies of the firm.  Strategies are plans that integrate an organization’s 
major goals, policies and action sequence into a cohesive whole. They also define the range of businesses 
which the enterprise will pursue, and the contributions (economic and non-economic) which it would make to 
stakeholders (Mintzberg et al., 1995).   

PLANNING-ORGANIZATION-CONTROL 

Planning, organization and control are considered to be the three basic functions of management (Boehlje and 
Eidman, 1994; Kay et al., 2007). Planning is a continual process as new problems and opportunities arise and 
as new information becomes available from outside or within the system. Once the planning process is 
completed, action must be taken to place the plan into operation. There may be resources to purchase, lease, 
or reorganize, details to be worked out, and work schedules to be organized. The control function consists of 
two related tasks: (i) recording information and (ii) analyzing this information to identify problems and to take 
corrective action.  

4.1.2. Revised themes  

During the interactive clustering process in the qualitative research stage (Step QUAL 2), the stakeholders 
agreed with the preliminary framework of themes, and almost all generated ideas could be classified under 
these themes.   

Though, the original theme ‘Risk’ was changed to ‘Risk management’ following the group discussion. The 
stakeholders shared the opinion that, in order to stimulate sustainable farm development,  risk management 
should be encouraged instead of risk taking.  

Although ‘Craftsmanship’ was not written as a preliminary theme on the flow chart, some stakeholders insisted 
that this aspect of farming should not be neglected for stimulating sustainable farming.  

4.1.3. Priority themes  

The prioritization process resulted in following eight priority themes with corresponding weights (see Table 1):  
Vision – Strategy (22,4 %), Planning – Organization – Control (22,4 %), Risk management (12,8 %), 
Networking – Co-operation (10,4 %), Opportunity recognition and exploitation (8,8 %), Searching and 
Learning behaviour (8,8 %), Innovation (7,2 %) and Technical Craftsmanship (7,2 %).  

The priority themes and their respective weights are presented in columns 1 and 6 of Table 1.  

4.2. Indicators  

In the qualitative research stage (Step QUAL 2), the stakeholders brainstormed on possible indicators for the 
four most important themes.   

For the theme ‘Vision-Strategy’, indicators such as the presence of a vision/strategy, and subsequent 
evaluation were mentioned. Business registration and control, time management, etc. were put forward as 
possible indicators for the theme ‘Planning – Organization – Control’, while the degree of risk hedging, risk 
analysis, etc. were mentioned for the theme ‘Risk management’. Membership of organizations and 
participation in partnerships came out as preliminary indicators for the theme ‘Networking – Co-operation’.  

As the list of preliminary indicators resulting from the brainstorm session was rather unstructured and limited 
to the four most important themes, it was complemented with a thorough literature review. Based on this 
information, the final indicators and their respective weights were defined.  

The definitive indicators and their respective weights are presented in columns 2, 3 and 6 of Table 1.  

4.3. Integration of themes and indicators in the entrepreneur scan   

We used a multi-level approach to aggregate the indicators. At the highest level, the different themes are 
visually aggregated in a graph (Figure 2). The segment width defines the theme’s weight.  
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For each theme the graph at the lowest level zooms into the underlying indicator scores. In this graph also the 
segment width defines the indicator’s weight. At each level, the farmer can observe his strengths and 
weaknesses, and compare his scores with average scores of a reference group (bold line).  To aggregate the 
indicators, the indicator scores are normalized into scores between 0 (worst-case situation) and 100 (best-
case situation), according to the formulas shown in column 4 of Table 1. This allows for a comprehensive 
overview and mutual comparison of the different indicators.  

As an illustration, in Figure 2 we present the results of a dairy farmer who attended the ‘Dairy Café’ in East-
Flanders. The farm is a family business with 62 milking cows and a milk quotum of 615.000 liters. There are 
about 70 hectares of cultivated land (permanent pasture, forage crops). The farmer works full-time at the farm 
and his wife 75 percent, resulting in 1,75 full-time labour units.  

In total, 11 dairy farmers were attending the discussion group. The bold line shows the average results of 
these farmers. The attending farmers had a family business with an average of about 60 milking cows and a 
milking quotum of  480.000 liters. On average, 1,64 full-time labour units were working on the farm.  

Comparing the results of the dairy farmer in question with the group mean shows lower-than-average scores 
for the themes ‘Vision-Strategy’, ‘Planning-Organization-Control’, ‘Risk Management’ and ‘Craftsmanship’. 
Higher-than-average scores are obtained for the themes ‘Networking-Co-operation’ and ‘Opportunity 
recognition and exploitation’, while the farmer scores at an average level for the themes ‘Searching and 
Learning behaviour’ and ‘Innovation’.  

Zooming in at indicator level, for example for the theme ‘Vision-Strategy’ shows that the farmer’s scores are at 
an average level for ‘Strategy formulation’, while the scores are below average for ‘Strategy implementation’ 
and ‘Strategy evaluation’. The same type of analysis can be performed for the other themes and underlying 
indicators.  

4.4. Reliability and validity of the entrepreneur scan 

The reliability of the scan, based on the internal consistency of the indicators, which are measured by five-
point Likert-type scales, is evaluated as satisfactory. As shown in column 5 of Table 1, for each of these 
scales, unidimensional measures with Cronbach’s alpha values higher than 0.6 could be constructed. 
According to Malhotra (2009), this indicates a satisfactory internal consistency reliability.  

With regard to the accuracy validation of the scan, the development process of the scan, including ‘a priori’ 
and ‘a posteriori’ scientific expert consultation and stakeholder involvement, resulted in adequate design 
validity of the scan. During the ‘Dairy Cafés’, the relevance and outcomes of the scan  were thoroughly 
discussed with the farmers, resulting in an  approval of the scan by the participating farmers.  

In addition to the use of the scan in the ‘Dairy Cafés’, for each participating farmer the individual scores for the 
several themes were compared with an independent external evaluation by the accountants of AMS. These 
evaluators were chosen because they are expected to have a good view on the entrepreneurial behaviour of 
the farmers. For each theme, the farmers were divided into three groups (high, moderate or low entrepreneur 
score) based on the results of the entrepreneur scan. In addition,  based on the scores of the external 
evaluation,  again an allocation to the three groups was performed.  

Comparison of the group allocation resulted in an agreement rate ranging from 73 %  for the themes ‘Vision – 
Strategy’ and ‘Planning – Organization – Control’ to 100 % for the theme ‘Opportunity recognition and 
exploitation’.  

According to the accountants the entrepreneurial characteristics were underestimated by the tool, ranging 
from 0 % of the cases  for the themes ‘Opportunity recognition and exploitation’ and ‘Technical Craftsmanship’ 
to 23 % for the theme ‘Networking – Co-operation’.  

On the other hand, an overestimation of the entrepreneurial characteristics by the tool was perceived by the 
accountants in 0 % of the cases for the themes ‘Risk management’, ‘Networking –Co-operation’, ‘Opportunity 
recognition and exploitation’ and ‘Innovation’ to 14 % for the theme ‘Vision – Strategy’.  

Resulting from these first design and output validation results, the accuracy of the tool was evaluated as 
satisfactory. In terms of credibility evaluation, the first results obtained in the ‘Dairy Cafés’  are promising.  
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Table 1. Priority themes and indicators, with corresponding scoring and normalization method, internal consistency (Cronbach’s alpha) and weights  

 
THEME 

 
INDICATOR 

SCORING METHOD 
(X) 

NORMALI-
SATION  

(Y : 0-100) 

INTERNAL 
CONSISTENCY 

Cronbach’s alpha 

 
WEIGHT (%) 

 
 
 
 
 

VISION-STRATEGY 

 
Indicator 1.1. -  Strategy formulation  

  

 
4-item scale 1-5  

 

 
Y =  

-25+25*X  
 

 
0.8 

 
 
 
 
 

22.4 

 
33.3 

 
Indicator 1.2. - Strategy implementation 

  
  

 
 4-item scale 1-5 

 

 
Y =  

-25+25*X 

 
0.7 

 

 
33.3 

 
Indicator 1.3. - Strategy evaluation  

  

 
4-item scale 1-5 

 

 
Y =  

-25+25*X 
 

 
0.8 

 

 
33.3 

 
 
 

PLANNING-
ORGANIZATION-

CONTROL 

 
Indicator 2.1. - Planning   
 

 
4-item scale 1-5  

 

 
Y =  

-25+25*X 

 
0.7 

 

 
 
 
 
 

22.4 

 
33.3 

 
Indicator 2.2. – Organization 

 

 
4-item scale 1-5   

Y =  
-25+25*X 

 
0.7 

 
33.3 

 
Indicator 2.3. - Control   

  
  

 
18-item scale  0-1 

 

 
Y =  

100*X 

 
- 
 

 
 

33.3 

 
 

RISK MANAGEMENT 

 
Indicator 3.1. - Risk identification and analysis 

 
6-item scale 1-5   

Y =  
-25+25*X 

 

 
0.8 

 
 

12.8 
 

 
50.0 

 
Indicator 3.2. - Risk management 
  
 

 
6-item scale 1-5 

  

 
Y =  

-25+25*X 

 
0.9 

 

 
50.0 
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Table 1. Continued.   

 
THEME 

 
INDICATOR 

SCORING METHOD 
(X) 

NORMALI-
SATION  

(Y : 0-100) 

INTERNAL 
CONSISTENCY 

Cronbach’s alpha 

 
WEIGHT (%) 

 
 
 
 

NETWORKING- 
CO-OPERATION 

 
Indicator 4.1. –  Network structure personal 
  information sources  

 

 
Nonredundancy score

1
 

 
Y =  

50*X 
 

-  
 
 
 
 

10.4 

 
25.0 

 
Indicator 4.2. – Membership associations 

 
6-item scale 0-1 

 

 
Y =  

100*X 
 

 
- 

 
25.0 

 
Indicator 4.3. – Co-operation 

  

 
3-item scale 0-1 

 

 
Y =  

100*X 

 
- 

 
50.0 

OPPORTUNITY 
RECOGNITION AND 

EXPLOITATION 

 
Indicator 5.1. – Opportunity recognition and 
  exploitation 

 
6-item scale 1-5 

 

 
Y =  

-25+25*X 
 

 
0.8 

 

 
8.8 

 
100.0 

 
INFORMATION 

SEARCHING AND 
LEARNING BEHAVIOUR 

 
Indicator 6.1. – Personal information sources 
 

 
6-item scale 1-5 

 

 
Y =  

-25+25*X 

 
0.8 

 

 
 

8.8 
 

 
50.0 

 
Indicator 6.2. – Non personal information 
 sources  
 

 
6-item scale 1-5 

 
Y =  

-25+25*X 

 
0.8 

 

 
50.0 

 
INNOVATION 

 
Indicator 7.1. – Innovation 
 

 
6-item scale 1-5 

 
Y =  

-25+25*X 
 

 
0.9 

 
7.2 

 
100.0 

 
CRAFTSMANSHIP 

 
Indicator 8.1. – Craftsmanship 
 

 
6-item scale 1-5 

 
Y =  

-25+25*X 
 

 
0.8 

 
7.2 

 
100.0 

 

                                 

                                                           
1
 Based on Aldrich et al. (1986)  
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Figure 2. Indicator based entrepreneur scan for farmers, graph at theme level (top) and indicator 
  level (bottom)    
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5. Discussion 

5.1. Development process of the entrepreneur scan  
 
With the applied interactive methodology, based on a sequential mixed methods design, we tried to 
cope with the objective of developing a scientifically sound entrepreneur scan with a practical and local 
relevance, taking into account the context-specificity of farming. Stakeholder participation and expert 
consulting, combined with desktop research, played an important part in the design of the scan.   
 
Through the applied sequence of methodological steps - from qualitative to quantitative data 
collection, analysis and interpretation – we explained in detail how and why the considered themes 
and indicators were selected and integrated in the scan, and how a first test and validation of the scan 
was performed.The straightforward nature of the sequential mixed methods design, with its ease to 
describe and report the different steps, proved to be an important strength. An important requisite 
however is that a considerable amount of time and resources are needed. Also, the research team 
needs experience in both qualitative and quantitative research (e.g., Cresswell, 2003).    
 
5.2. Content of the entrepreneur scan 
 
With regard to the content of the tool, it is interesting to elaborate and discuss on the selected themes 
and their weights.  First, the change of the theme ‘Risk’ to ‘Risk management’ resulted from the focus 
group discussion that risk management should be stimulated instead of risk taking to stimulate 
sustainable entrepreneurship. It is a fact that the literature is not consistent with respect to opinions on 
risk attitude of entrepreneurs; both positive and negative relations with business performance are 
reported. According to Brockhaus (1982), it is hard to show that entrepreneurs differ in their risk-taking 
attitude from the general public. A possible explanation for an involvement in riskier events could be 
that entrepreneurs evaluate business opportunities in a more positive/optimistic way compared to 
others (Palich and Bagby, 1995). Jonassen and Grabowski (1993) found the preference to risk-taking 
to be related to locus of control. People with internal locus of control believe that they can control 
events that affect them and, as a consequence, correlate to risk-takers. So the fact that entrepreneurs 
are involved in riskier events might be determined by the risk perception of the entrepreneurs rather 
than their risk-taking attitude. Whether risk-taking is favourable or not is also determined by the 
industry in which the entrepreneur is involved. In an industry where cost control is the key to survival, 
which is the case in many agricultural industries, experimentation and risk-taking may create a 
counter-productive income stream because this search incurs immediate costs while payoffs are 
uncertain and long term in nature. Taking risks under these conditions may harm the enterprise’s 
performance in the short term and could ultimately threaten the survival of the enterprise (Chatterjee et 
al., 2003).  

Another change that was made with respect to the preliminary framework of themes was the inclusion 
of ‘Craftsmanship’ in the tool. Craftsmanship is the concrete capacity to optimize production results per 
object of labour (per cow, per unit of land, per fruit tree, etc.) both in the short term and in the long 
term (Bolhuis and Van der Ploeg, 1985). Productivity and product quality are top priority. According to 
de Wolf et al. (2004) the craftsman makes efficient use of inputs, and is focused on optimal crop 
growth, preventing problems with pests, weeds, diseases and water surplus or drought. The inclusion 
of this theme can be motivated by the fact that most farmers have to combine entrepreneurship and 
management with craftsmanship. As such, in developing their entrepreneurial and managerial 
competencies, the basic competency of craftsmanship should not be neglected in order to stimulate 
sustainable farm development. Of course, when applying the tool, it should be taken into account that 
craftsmanship can be outsourced on some large scale farms, necessitating a flexible applicability of 
the tool.  

The weights of the themes indicate that the participating stakeholders attach a higher importance to 
management aspects than to entrepreneurial aspects and craftsmanship in order to stimulate 
sustainable farm development. Top priority is assigned to ‘Vision-Strategy’ and 
‘Planning/evaluation/control’, which are mainly management themes. The preference of the theme 
‘Risk management’ instead of ‘Risk’ also emphasizes the importance of management. 
‘Networking/cooperation’ is also an important theme, influencing the managerial as well as the 
entrepreneurial processes and outcomes. According to the participating stakeholders the themes 
‘Opportunity recognition and realization’, ‘Innovation’ and ‘Searching and Learning behaviour’, are less 
important than the above mentioned themes. Engaging in active search for new opportunities may 
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yield first mover advantages, but pro-active firms may also bear the risks and costs of uncertain and 
experimental endeavors that imitating firms may subsequently copy without having had to bear these 
risks and costs. This is also the case for innovating firms, who must be willing to accept an occasional 
setback when a new idea proves unsuccessful (Meeuws and Oerlemans, 2000). The same low weight 
is assigned to the theme ‘Craftsmanship’. However, according to some of the participating 
stakeholders this theme should not be omitted.  

5.3. Implementation prospects of the entrepreneur scan  
 
As outlined in the research objectives, the ultimate goal is to make the scan available to extension 
workers and discussion groups of farmers in agriculture and horticulture, where it can be used as 
stand-alone instrument, or integrated in ISA tools, to support and guide farmers towards sustainable 
farming. During the pilot study, use of the scan was tested in two discussion group of dairy farmers 
(Dairy Cafés), who are using the ISA tool MOTIFS to set up a learning process towards a more 
sustainable farming practice (De Mey et al., 2010; D’Hooghe, 2009).  Although the main goal of this 
pilot study was to evaluate the tool’s accuracy and credibility, the preliminary results revealed that the 
scan could be promising as a communication tool for use in farmers’ discussion sessions.  

In order to be a good communication tool for stakeholders, several authors (e.g. Alkan Olsson and 
Andersson, 2007; De Mey et al., 2011) stress the need for a visually simple presentation of complex 
data. In the entrepreneur scan, the tool aims to grasp the complexity of entrepreneurship while its 
graphical design tries to visualize this in a simple way. The visual integration of relevant themes and 
indicators at two hierarchical levels guarantees an immediate and integrated interpretation of the 
farmer’s strengths and weaknesses as compared to a reference group.  

With respect to the use of the scan as a communication tool for use in farmers’ discussion groups, 
future research is needed on the critical success factors of its effective implementation. 

An important feature of the tool is its flexible applicability, which is guaranteed by the modular 
structure. The modularity makes it easy to add, delete or change the weights of the themes or 
indicators at changing contexts in terms of time and space (e.g., Marchand et al., 2013). In addition, 
the modular structure of the tool should allow it to be used either on its own or integrated in existing or 
future ISA tools.  

The current themes, indicators and their respective weights were designed using a participatory 
approach involving Flemish’ stakeholders at a certain point in time, making it context specific for the 
current Flemish’ farming situation. As the context of farming is continuously subjected to change, 
future adaptations of the tool will be necessary. With regard to application of the entrepreneur scan in 
international farming contexts, adaptations of the themes and indicators will be limited because 
international scientific expertise played an important part in the development process. Of course, the 
weights of the themes and indicators will be dependent on the specific local situation. Hence, for a fully 
reliable application of the scan in an international farming context, it is advisable to follow an 
analogous interactive methodology including participation of local stakeholders.   

So far, a first test and validation of the tool was perfomed in a dairy farming context. As the themes 
and indicators, with their respective weights are determined within the context of farming in general, 
application of the tool in other farm types is possible. Hence, further testing and validation of the tool in 
other farm types is recommended. Also its potential for integration in ISA tools should be further 
explored 

6. Conclusion  

With the applied interactive methodology, based on a sequential mixed methods design, we 
succeeded in unraveling the complex multidimensional concept of entrepreneurship in order to 
develop an entrepreneur scan for use at farm level. The development process guaranteed both the 
scientific value and the practical relevance of the entrepreneur scan, taking into account the context-
specificity of farming. The specific attention given to aspects of communication and user-friendliness 
resulted in a tool that seems particularly interesting to use in discussion groups of farmers to mutually 
compare results and exchange knowledge and expertise (e.g., De Mey et al., 2011). In this way, it 
could be an important tool for stimulating further professionalization in the field of entrepreneurship. 
The tool can be used as a stand-alone instrument, but also offers possibilities for integration in tools 
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for integrated sustainability assessment. The future challenge will be to increase our insight into the 
critical success factors for effective implementation of the entrepreneur scan in discussion groups in 
agriculture and horticulture and to encourage its use.   
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