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Developing and validating a competence framework for
improving the productivity of smallholder farmers: a case
study from Ethiopia
Chalachew Tarekegne , Renate Wesselink , Harm J.A. Biemans and
Martin Mulder

Education & Learning Sciences, Wageningen University & Research, Wageningen, Netherlands

ABSTRACT
Purpose: Enhancing the relevance of rural extension services
requires aligning extension education to the roles, tasks, activities
and competencies of smallholder farmers. The objective of this
study is to follow up on previous competence studies and to
construct a validated competence framework.
Design/Methodology/Approach: Competence frameworks are
generally being used to articulate performance requirements for
certain jobs or professions. Whereas most competence
frameworks display generic competencies and long lists of tasks,
this study combines generic competencies, behavioural aspects,
and content specifications of the job fields. The competence
framework was empirically validated through workshops, focus-
group discussions, and surveys involving 76 participants from
stakeholder groups.
Findings: The results reveal nine roles: 1. Learner, 2. Manager, 3.
Communicator, 4. Co-operator, 5. Professional, 6. Innovator, 7.
Entrepreneur, 8. Planner, and 9. Producer. Furthermore, six job
fields are defined, based on the content of the farmers’ jobs: 1.
Pre-planting, 2. During-planting, 3. After-planting, 4. During-
harvesting, 5. Post-harvesting, and 6. Facilitating all farming
activities. Combining the roles and the job fields results in the
identification of 23 tasks and 25 competencies.
Practical implications: The competence framework validated in
this study can serve as a starting point for extension workers to
develop courses, training programs, and interactions with
smallholder farmers.
Theoretical implications: The study demonstrates a research
approach involving the contextualization of competencies,
rendering them meaningful for improving rural innovation and
the productivity of smallholder farming.
Originality/Value: The integrated approach used to develop the
competence framework can be applied in any other context, and
result in a comprehensive understanding of the respective job/
profession.
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1. Introduction

Currently, strengthening sustainable intensification of smallholder farming systems is
receiving wider recognition since it is important to increase productivity (yield/
hectare) particularly with sustainable use of natural resources and enhanced resilience
to shocks and stresses including climate change. Applying sustainable intensification
in smallholder farming systems depends on farmer’s capacity (Godfray et al. 2010).
Moreover, since food security is among the primary global challenges of this century,
improving food security in less developed contexts is an important development priority
as mentioned by indicator 2.3 of the Sustainable Development Goal 2 (Khalil et al. 2017).

With the purpose of capacitating and enhancing sustainable intensification in Ethio-
pia, smallholder farmers are accustomed to receiving extension education although it
provides only limited understanding of the content and priority of the tasks that they
need to perform. Furthermore, the educational programmes are not specifically related
to pre-defined job roles. As reported by Davis et al. (2010, 40), ‘ … the current training
curriculum… leaves little room for soft-skill training, does not provide sufficient practi-
cal training, and is not sufficiently responsive… ’ This ignores the potential of extension
education to be a learning praxis that leads to innovation and transformation (cf.
Moschitz et al. 2015). Although the literature on agricultural innovation systems stresses
the significance of innovation and transformation – including productivity improvement
– the roles that it ascribes to farmers are limited to those of innovators, partners, and
entrepreneurs (Klerkx, Van Mierlo, and Leeuwis 2012; Schut et al. 2016). We argue
that farmers can play multiple roles to enhance productivity. Some existing applications
focus on sets of roles, like open innovation (Du Chatenier et al. 2010), entrepreneurship
(Lans et al. 2010), and interdisciplinarity (Spelt et al. 2009). Competence-framework
research includes these roles and proceeds from a comprehensive perspective on the
role of a jobholder. A job-competence framework should therefore include all roles
and task requirements of the jobholder. For purposes of vocational and professional edu-
cation and training, whole-job competence frameworks are used to ensure a valid foun-
dation for curriculums and instruction, as this facilitates meaningful education to learn
about and manage the complex world of work, while performing job tasks and develop-
ing flexibility to cope with ever-changing work-related challenges in order to improve
farm productivity. The effective implementation of this approach demands a comprehen-
sive understanding of competence frameworks (Mulder 2019). This study was conducted
with the aim of constructing a comprehensive competence framework for the job of
smallholder farmer in Ethiopia, which is valuable to enhance individual competence
development in extension education with the goal of improving productivity within
the context of sustainable agriculture.

2. Theoretical framework

The field of competence research developed exponentially. Whereas empirical research
on competence development, competence-based education, competence assessment,
and competence standards was scarce during the years 1960-2000, the last 20 years
have seen an explosion of publications. Understanding the essence if the competence
construct based on key publications in the field is a challenge, as there are various
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theoretical approaches to define and study competence, such as Performance Theory
(Appelbaum et al. 2000; Eraut 1994), Self-Determination Theory (Deci and Ryan), Align-
ment Theory (Mulder), Theory of Domains of Occupational Competence (Billett),
Shaping Competence Theory (Rauner), Instructional Theory (De Corte et al.), Capability
Theory (Cairns and Malloch), and Human Development and Capabilities Theory (Nuss-
baum) (as cited in Mulder 2019). Furthermore, the conceptualization of ‘competence,’
‘competency,’ and ‘competencies’ (see Appendix A) heavily influenced job profile
research (Mulder and Winterton 2017).

Next to these schools of thought on competence, three views on competence and com-
petence-based education were distinguished (Mulder 2014), stressing the fundamentals of
these views: competence and behaviourism, occupationalism, and professionalism. The
characteristics of these views have been phrased as functionalism, integration and situated-
ness. To elaborate on this a bit more, the first view defines competencies as ‘sets of beha-
viours that are instrumental in the delivery of desired results or outcomes’ (Bartram,
Robertson, and Callinan 2002, 7). The second view defines competence as

the integrated performance-oriented capability of a person or an organization to reach
specific achievements in which these capabilities consist of clusters of knowledge structures
and cognitive, interactive, affective and where necessary psychomotoric skills, attitudes, and
values, which are conditional for carrying out tasks, solving problems and effectively func-
tioning in a certain profession, organization, position and role. (Mulder 2001, 152)

In the third view, the meaning of competencies is context-specific, with professionals
interacting with each other. This view is related to notions of situated cognition: ‘knowl-
edge is situated, being in part a product of the activity, context, and culture in which it is
developed and used’ (Brown, Collins, and Duguid 1989, 32). The three theoretical devel-
opments and their respective definitions of competence have strongly influenced the
development of competence frameworks designed for use in professional-development
practices. Their differences are visible in frameworks developed across professions.
Despite the differences between the competence approaches and types of competence fra-
meworks, all three are important in understanding specific competence formulations.
Without a functional link to competent performance, the integration of cognition, prac-
tical meaning and the specification of context, such formulations are empty words which
apply to a great number of professional practices, and insufficient to build curricula,
design instruction and develop valid tests, let alone to effectively improve professional
performance.

Therefore, we opt for the integrated approach of understanding competence and com-
petence-based education. We see that as a viable solid and meaningful starting point for
developing competence frameworks, as it employs both content-related, behavioural and
contextual dimensions, while other approaches are skewed to only one of these dimen-
sions (cf. Le Deist andWinterton 2005). The integrated approach makes it possible to: (1)
align the worlds of education and work; and (2) develop professional competence by
exploiting the synergy between formal education and experiential learning (op. cit.).

Before the integrated approach of competence became en vogue, lots of critiques on
the competence approach pointed at the reductionistic character of long lists of compe-
tency statements and the disconnect between ticking the boxes of these detailed compe-
tencies, the assessment of stand-alone competencies, and meaningful learning and
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reflection on practice. These insights have further underscored the importance of depart-
ing from a holistic understanding of competence and performance improvement and a
meaningful alignment between relevant roles, content-specific job fields, work-process
related tasks, and activities to be carried out in the context of the job situation, and
related competencies. Better alignment is expected to improve both education and job
performance. This can be achieved by providing intelligent role studies as inputs for
competence framework development.

Starting with role studies is arguably important, given the emphasis on analyzing
activities in terms of outputs, competencies, levels of mastery, and future forces that
affect professional development (Armstrong 2006). Prioritizing the analysis of roles
and their accompanying tasks helps to avoid developing excessively detailed, prescriptive
job profiles. A more holistic focus on competencies minimizes the excessive inclusion of
irrelevant details (Wesselink et al. 2007; Biemans et al. 2004). More specifically, the
relationship between competence development and performance improvement (cf.
Misbah, Gulikers, and Mulder 2018) and productivity improvement (cf. Waddington
et al. 2014) has been widely recognized and recommended when developing competence
frameworks in extension.

Turning to the key definition of competence we are using in this study, we conceptu-
alized competence as the generic, integrated, and internalized capability to deliver sus-
tainable effective performance in a certain professional domain, job, role,
organizational context, or task situation, and competency (plural: competencies, e.g.
the framework of competencies of smallholder farmers) as a part of generic competence,
i.e. a coherent cluster of knowledge, skills, and attitudes which can be utilized in real per-
formance contexts (see also Mulder 2014 and Appendix A) and, considering the thinking
that has influenced competence framework (also indicated as job profile) research, we
formulated the following questions:

. Which roles, tasks, activities and competencies are necessary within the job of the
smallholder farmer to improve productivity (i.e. increasing yield /hectare)?

. To what extent do the perceptions of experts, Development Agents (DAs), and farmers
correspond with regard to the importance of the identified roles?

3. Research methods

3.1 Study context

This study is set within the West Gojjam zone in Ethiopia. It focuses on 13 ruralWoredas
(357 rural Kebeles) and 437,789 rural households. The extension professionals/educators
(development agents in Ethiopia or DAs) (N=1277; 303 females; 974 males) provided
extension services to farmers. We selected this zone since it is densely populated with
shortage of arable land which urges the necessity of applying sustainable intensification.

3.2 Participants, sampling, and data collection

Participants included experts (subject matter specialists with demonstrated working
experience housed in districts called Woredas), DAs (extension advising/training
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service providers assigned in local administrations called Kebeles), and farmers (N=76; 14
females; 62 males). Experts (mean work experience=12 years; mean age=38 years) were
selected and recommended by stakeholders. The DAs (mean work experience=8 years,
mean age=29 years) were selected from three Woredas and 23 Kebeles using simple
random sampling based on lists from the Kebeles. Both groups had insights into
farmer competencies required for improving productivity within the context of sustain-
able agriculture based on their own extensive working experiences. Farmers (mean
farming experience=18 years; mean age=42 years) were selected from five Woredas
and 37 Kebeles using simple random sampling. Previous studies on agricultural compe-
tencies focus on generic competencies and long lists of tasks (cf. Olorunfemi, Olorun-
femi, and Oladele 2019; Suvedi, Ghimire, and Channa 2018). To avoid such
limitations, we combine generic competencies, behavioural aspects, and content specifi-
cations of the profession. Given the similarity between our approach and the CanMEDS
framework (Frank et al. 2005), we adapted it as the starting point for data collection, fol-
lowed by workshops, focus-group discussions, and surveys (Table 1). Three rounds of
discussions yielded the rich experiences and multiple perspectives of participants. Data
saturation was achieved by accessing enough contextual information. Informed
consent was obtained from all participants.

3.3. Data analysis

Content analysis was used to establish three concurrent flows of activities: data reduction,
data display, and conclusion drawing/verification (Miles and Huberman 1994), with
open coding used to reduce the data into manageable and interpretable pieces (Miles
and Huberman 1994). The principal researcher manually assigned a representative
code to each task, referring to roles. The coding of the tasks needed for each role was
cross-checked by two colleagues. Differences in codes were discussed until consensus
was achieved. The coded data (tasks) were rated by individual participants (Expert.1,
… ,Expert.16; DA.1,… , DA.23; Farmer.1… , Farmer.37), so that quotations could be
traced to them. In the data-display flow, roles described by participants were interpreted
as indicative of significant tasks and competencies. Tasks that were performed concur-
rently during the natural process of farming (pre-planting, during-planting, after-plant-
ing, during-harvesting, post-harvesting, and facilitating all farming activities) were
combined into six overarching job profiles for the various fields. To analyze competen-
cies, we coded our discussion with all participants, mapping them against four compe-
tence domains – (a) cognitive, (b) functional, (c) social, and (d) meta – defined
correspondingly with competencies as (a) cognition, knowledge, and understanding;
(b) job-related skills and expertise; (c) individual operational effectiveness in relation
to other people; and (d) personal conceptual attributes and values (e.g. reflection and
learning to learn) (Le Deist and Winterton 2005). In the conclusion-drawing and verifi-
cation flow, the overarching job profiles for each field were represented as tasks com-
posed of activities to be performed and roles to be played by smallholder farmers
(Tables 5 and 6), followed by grids relating competencies to roles (Table 7).

Data from the several rounds were analyzed to compose the final job profile compris-
ing roles, job fields, tasks, activities, and competencies using scrutiny-based techniques. A
job consists of a set of roles, each requiring several individual competencies (Armstrong
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2006), which are subsequently conceptualized as four typologies in this study. To this
end, the first author and two colleagues categorized the roles and the competence
domain they underlie, based on four defined scales and their corresponding descriptors.
We used Cronbach’s alpha coefficient to compute inter-rater agreement between the
three raters (cf. Crocker and Algina 1986), deriving a value of 0.849. Kruskal–Wallis
tests were applied to verify differences among the participants’ perceptions concerning
the importance of roles. Results are presented in the following sections.

4. Results

Our adaptation and successive discussions with participants helped us to answer the first
research question (RQ1): Which roles, tasks and competencies are necessary for

Table 1. Data collection, sampling (method and size), and information collected.
Round I

Method
Sampling
method Sample Size Information collected

Adaptation of CanMEDS
framework (Frank et al.
2005)

Purposive
sampling

N/A – Analyzing theoretical insights
– Understanding its definition of competence
– Realizing its task/content focus through sentence-

level analysis

Workshop and group
discussions

Purposive
sampling

Experts (N=16) – Approving, rejecting, and modifying roles adapted
from the framework

– Ensuring the credibility of roles adapted to farming
practice: identifying new roles;

– Including the practical experiences of participants
– Ensuring source triangulation and bias reduction

Focus-group discussions Simple random
sampling

DAs (N=23)

Simple random
sampling

Farmers (N=37)

Round II
Workshop and group
discussions

Ditto Experts (N=16) – Achieving a common understanding of the meaning
of competencies

– Identifying competencies related to each role/task
– Labelling six job fields
– Categorizing tasks and activities in the job fields
– Validating job fields, tasks, activities, and

competencies
– Achieving consensus among participants (minimum

75%) on the roles, tasks, activities, and
competencies using free deliberation

Focus-group discussions Ditto DAs (N=23)
Ditto Farmers (N=37)

Round III
Surveys Ditto Experts, DAs,

farmers
(N=76)

– Verifying the relevance of roles, tasks, activities and
competencies by identifying participant
perceptions as: 1=unimportant; 2=of little
importance, 3= moderately important;
4=important; 5=very important

Purposive
sampling

Raters (N=3) – Enhancing credibility based on expert judgments
– Categorizing roles according to four underlying

competence domains, as rated by experts
(1=cognitive, 2=functional, 3=social, 4=meta)
and defined with corresponding descriptors (See
3.3)
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smallholder farmers to improve productivity (i.e. increasing yield /hectare)? The adaptation
resulted in five roles: 1. Learner, 2. Manager, 3. Communicator, 4. Cooperator, and 5. Pro-
fessional. The empirical explorations identified four roles: 6. Innovator, 7. Entrepreneur,
8. Planner; and, 9. Producer. The focus-group discussions with farmers identified two
additional roles: Leader and Negotiator. Upon further analysis by the DAs and experts,
these roles were subsumed within the existing roles of Manager and Entrepreneur,
respectively, as they are practiced by only a small number of farmers. In all, nine roles
were identified for the job of improving the productivity of smallholder farmers. They
were categorized according to the competence domain they underlie (Table 2) and
decomposed into six job fields, 23 tasks, and 69 activities (Table 4). We distinguished
nine competences and 25 competencies that are needed in order to play these roles
(Appendix A). We conducted a member check to verify the final role profile, job
fields, tasks, activities, and competencies. No significant changes were processed. We
validated the relevance of roles and computed their means, standard deviations, and fre-
quencies (see Table 2 and Figure 1).

As indicated in Table 2 and Figure 1, the means and frequencies of perceptions
differed across groups of participants. To assess the significance of these differences,
we formulated the second research question (RQ2): To what extent do the perceptions
of experts, DAs, and farmers correspond with regard to the importance of roles?
Kruskal–Wallis tests were applied to assess the significance of any differences identified
(Table 3).

According to the Kruskal–Wallis tests, the differences observed between the role rank-
ings of the three stakeholder groups were not statistically significant (P>0.05; see p-
values), thus indicating that the opinions of these groups did not differ with regard to
the importance of the nine roles.

4.1 Synthesis of results

The synthesis of findings from our adaptation and empirical explorations revealed nine
roles, six job fields, 23 tasks, 69 activities, and 25 individual farmer-related competencies.
Participants rated each of these elements as very important, important, and moderately
important. The definitions of roles and the competence domains that they underlie,

Table 2. Mean scores for the relevance of roles as perceived by experts, DAs, and farmers
(1=unimportant, 2=of little importance, 3=moderately important, 4=important, 5=very important).

Categories Roles

Experts
(N=16) DAs (N=23)

Farmers
(N=37) Overall mean

scoreMean SD Mean SD Mean SD

Roles underlying the cognitive-
competence domain

Learner 4.31 0.704 4.43 0.662 4.14 0.751 4.29
Innovator 4.25 0.577 3.74 0.864 3.81 0.719 3.93
Entrepreneur 4.06 0.680 3.70 0.635 3.70 0.740 3.82

Roles underlying the functional-
competence domain

Manager 4.50 0.730 4.48 0.665 4.59 0.498 4.52
Planner 4.19 0.544 4.30 0.470 3.95 0.705 4.15
Producer 4.50 0.516 4.48 0.511 4.49 0.507 4.49

Roles underlying the social-
competence domain

Communicator 4.06 0.574 4.00 0.522 4.32 0.580 4.13
Cooperator 4.06 0.680 4.09 0.515 4.30 0.618 4.15

Roles underlying the meta-
competence domain

Professional 4.19 0.544 4.17 0.650 4.19 0.739 4.18
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the job-field descriptions, the number of tasks and activities in each job field, and grids
relating competencies to roles are presented below.

4.1.1 Roles and competence domains
4.1.1.1. Roles underlying the cognitive-competence domain, and their definitions.

. Learner: As Learners, smallholders are lifelong students, seeking to understand a broad
array of course content and feasibility through formal, informal, and non-formal learn-
ing, in order to transform themselves and increase their yield/hectare.

. Innovator: As Innovators, smallholders are inquirers, experimenters, and creators of
new capacity through the acquisition of knowledge (wisdom) within the society and
the understanding of new ideas, processes, goods, and services that are provided by
stakeholders to change their business-as-usual farming practices and improve their
yield/hectare.

. Entrepreneur: As Entrepreneurs, smallholders are exploiters of any newly created
capacities, in addition to being independent owners and opportunity-seekers

Figure 1. Percentages of Experts, DAs, and Farmers who assessed the respective roles as being ‘4 =
important’ and ‘5 = very important’.

Table 3. Mean ranks of the nine roles, by stakeholder group (with respective p-values).

Roles

Mean rank & sample size, by stakeholder
group Chi-square value df p-value

Expert DA Farmer

Learner 39.69(16) 43.30(23) 35.00(37) 2.478 2 .290
Innovator 48.28(16) 36.15(23) 35.73(37) 4.778 2 .092
Entrepreneur 46.63(16) 37.24(23) 35.77(37) 3.373 2 .185
Manager 38.56(16) 37.00(23) 39.41(37) .225 2 .893
Planner 40.84(16) 44.39(23) 33.82(37) 4.575 2 .102
Producer 39.00(16) 38.17(23) 38.49(37) .018 2 .991
Communicator 34.97(16) 32.85(23) 43.54(37) 5.390 2 .068
Cooperator 34.94(16) 35.07(23) 42.18(37) 2.653 2 .265
Professional 37.03(16) 37.74(23) 39.61(37) .251 2 .882
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searching for knowledge on decision-making, negotiation, business-initiation, and
risk-taking to transform innovations into business opportunities by rethinking and
working hard to achieve optimal income; which in turn helps them increase their
yield/hectare.

4.1.1.2. Roles underlying the functional-competence domain, and their definitions.

. Manager: AsManagers, smallholders are fundamental actors in efforts to improve pro-
ductivity through properly integrating human and non-human resources, managing
their health and families, applying sustainable practices, making logical decisions,
functioning as leaders, and contributing to the effectiveness of yield/hectare
improvements.

. Planner: As Planners, smallholders are goal-setters, decision-makers about inputs and
outputs, regular supervisors of their farming activities, evaluators of their outcomes,
and organizers of reports on yield/hectare.

. Producer: As Producers, smallholders are the first actors to practice integrated agricul-
ture: producing crops, fruits and vegetables, or rearing animals for marketing, subsis-
tence consumption, or both, making decisions about fixing prices and amounts to
consume, and contributing to the effectiveness of yield/hectare improvement.

4.1.1.3. Roles underlying the social-competence domain, and their definitions.

. Communicator: As Communicators, smallholders effectively facilitate their social
relationships, dynamic interactions, and networks with farmer friends, DAs, or
stakeholders.

. Cooperator: As Cooperators, smallholders effectively work in close collaboration with
DAs, inter-disciplinary and trans-disciplinary research professionals, and stake-
holders which is essential to solving problems due to forces emerging within the
sector.

4.1.1.4 Role underlying the meta-competence domain, and its definition.

. Professional: As Professionals in the farming business, smallholders are dedicated to
empowering themselves, demonstrating commitment to improving their farming
and acting ethically to ensure that their farming practices will not harm society and
nature. Our findings are summarized in Figure 2.

Table 4. Job Fields, Tasks, and Activities.
Job Fields

Total tasks &
activities

Pre-
planting

During-
planting

After-
planting

During-
harvesting

Post-
harvesting

Facilitating all
farming activities

Tasks 4 4 4 3 4 4 23
Activities 14 10 6 9 14 16 69
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4.1.2 Job fields, tasks, and competencies
The six job fields, tasks, and activities are presented in Tables 4–6. Grids relating the com-
petencies to roles are depicted in Table 7. We have illustrated the competences, compe-
tencies, learning outcomes, and roles in order to make the framework usable by training-
curriculum designers and researchers (Appendix A).

. Pre-planting crop management: Specifying the challenges of climate change, assessing
the competitive behaviour of other actors, executing market analysis, and specifying
leadership functions in farming practice

. During-planting crop management: Applying innovative farming methods, capturing
the complex and dynamic interactions among systems and subsystems, implementing
nature-friendly and sustainable farming practices, and managing human and non-
human resources

. After-planting crop management:Monitoring and evaluating farming activity, control-
ling weeds/plant diseases/pests, improving soil fertility, and caring for health and the
ecosystem

. During-harvesting crop management: Specifying time, crop collectors, and storage
systems to prevent loss of yield

. Post-harvesting crop management: Specifying causes of poor yield/hectare, executing
cost–benefit analysis, engaging in transformational activities, and enhancing infor-
mation flow

Figure 2. The ‘Drum Model’ of the Roles of Smallholder Farmers.
Note: The productivity-improvement job of smallholder farmers is symbolized as playing nine small drums simul-
taneously, or integrating them to play one big drum.
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. Facilitating all farming activities:Attending adult-literacy programmes, being involved
in multi-stakeholder learning platforms, utilizing ethical professional standards, and
communicating with and beyond the farming environment.

5. Discussion and conclusion

This section presents a brief discussion of the findings and conclusion of this study, as
well as its implications for theory, policy and practice.

5.1 Discussion

Our results reveal that the job of smallholder farmers is composed of nine roles and
identify 25 individual farmer-related competencies that are needed in order to play
thus roles effectively. These competencies are inter-related and can be applied in combi-
nation by each farmer when playing these roles (cf. Le Deist and Winterton 2005). They

Table 5. Illustration of Role Profiles for the Six Job Fields. (Due to space limitations, only the job
profiles for the job field of ‘Pre-planting Crop Management’ are presented.).
Task 1. Specifying the challenges of climate change Roles

Activities (N=4) LE IN EN MA PL PR COM COO PR
▪ Identifying the main causes of climate change ▪ ▪ ▪ ▪ ▪
▪ Assessing the causes of bio-system disintegration ▪ ▪ ▪ ▪ ▪ ▪
▪ Determining the most suitable crop cultivar for the agro-
ecological environment

▪ ▪ ▪ ▪ ▪ ▪

▪ Choosing irrigation, rain-fed farming, or both to produce 2–3
times/year

▪ ▪ ▪ ▪ ▪ ▪

Task 2. Assessing the competitive behaviour of other actors in
the farming business

Activities (N=1) LE IN EN MA PL PR COM COO PR
▪ Assessing the competitive behaviour of actors: producers,
consumers, processors, wholesalers, retailers, brokers

▪ ▪ ▪ ▪ ▪ ▪ ▪ ▪ ▪

Task 3. Executing market analysis on inputs, outputs, and
what/how to produce

Activities (N=5) LE IN EN MA PL PR COM COO PR
▪ Determining/prioritizing whether to engage in crop production,
fruits and vegetables

▪ ▪ ▪ ▪

▪ Executing market analysis to recognize changes in the price of
inputs/outputs

▪ ▪ ▪ ▪

▪ Determining what, when, and how much to produce ▪ ▪ ▪ ▪
▪ Acquiring sufficient quantity and quality of input ▪ ▪ ▪ ▪ ▪
▪ Assessing methods to produce more on small plots of land ▪ ▪ ▪ ▪
Task 4. Specifying leadership functions in farming practice
Activities (N=4) LE IN EN MA PL PR COM COO PR
▪ Ensuring the involvement of women in all farming and decision-
making procedures

▪

• Determining their own responsibilities, as well as those of public,
private, and civic actors (to realize the enabling and constraining
environment)

▪ ▪ ▪ ▪ ▪ ▪ ▪ ▪ ▪

▪ Functioning in local leadership roles to challenge external
changes (e.g. climate change, land shortage, input-price increase,
output-price failure, bio-system disintegration, population
pressure, infrastructure bias)

▪ ▪ ▪ ▪ ▪

▪ Taking the initiative to fight bad attitudes and enhancing internal
changes (e.g. commitment) to increase yield/hectare;

▪ ▪ ▪

LE: learner; IN: innovator; EN: entrepreneur; MA: manager; PL: planner; PR: producer; COM: communicator; COO: coopera-
tor; PR: Professional.
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Table 6. Aggregated job fields, tasks, and roles.

Job Fields and Tasks

Roles

Learner Innovator Entrepreneur Manager Planner Producer Communicator Cooperator Professional

1. Pre-planting Crop Management
▪ Specifying the challenges of climate change + + +- + + + + + + +
▪ Assessing the competitive behaviour of other actors in the farming
business

+ + + + + + + + + +

▪ Executing market analysis on inputs, outputs, and what, how, and
when to produce

+ +- +- + + + + + + +

▪ Specifying leadership functions in farming practice + + - +- + + + + + + +
2. During-planting Crop Management
▪ Applying innovative farming methods + + + - ++ + + +- + +
▪ Capturing the complex and dynamic interactions among systems and
subsystems

+ + + - + + + + +- + +

▪ Implementing nature-friendly and sustainable farming practices + + + - + + + + +- + +
▪ Managing human and non-human resources + + + - + + + + + + +
3. After-planting Crop Management
▪ Monitoring and evaluating farming activity regularly + +- + - + + - + + + - + - + +
▪ Improving soil fertility + + + - + + - + + + - + - + +
▪ Controlling weeds, plant diseases, and pests + + + - + + + - + + + - + - + +
▪ Caring for animal/human health and the ecosystem + +- + - + + + - + + + - + - + +
4. During-Harvesting Crop Management
▪ Specifying time + +- + - + - + + + + - + - + -
▪ Specifying the crop collection and threshing system + + + - + - + + + + - + - + -
▪ Specifying the proper storage system + ++ + - + + + + + - + - + -
5. Post-Harvesting Crop Management
▪ Specifying causes of poor yield/hectare + +- + + + + + + + + + -
▪ Executing cost-benefit analyses + +- + + + + + + + + + -
▪ Engaging in agro-processing activities + + + ++ + + + + + + + + -
▪ Enhancing information flow + + + + + + + + + + + -
6. Facilitating All Farming Activities
▪ Attending Adult Literacy Programmes + + + + + + + + + + + + + + + + + +
▪ Being involved in Multi-stakeholder Learning Platforms + + + + + + + + + + + + + + + + + +
▪ Utilizing Ethical Standards in the Farming Profession + + + + + + + + + + + + + + + + + +
▪ Communicating with and beyond the farming environment + + + + + + + + + + + + + + + + + +

Note: (++) Very important; (+) Important; (+-) Moderately important; (-) Of little importance; (- -) Unimportant.
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Table 7. Grid relating competencies to roles.

Competencies

Roles

Learner Innovator Entrepreneur Manager Planner Producer Communicator Cooperator Professional

Developing/Writing ▪ ▪ ▪
Integrating Capability ▪ ▪
Assessment ▪ ▪
Explaining/Justifying Capability ▪ ▪
Organizing/Assembling ▪ ▪ ▪ ▪
Identification ▪ ▪
Reviewing ▪ ▪
Problem-solving ▪ ▪
Creating new knowledge ▪ ▪ ▪
Application ▪ ▪ ▪ ▪ ▪ ▪
Understanding ▪ ▪ ▪ ▪
Influencing ▪ ▪ ▪
Negotiating ▪ ▪ ▪
Persuading ▪ ▪ ▪
Analyzing abilities ▪ ▪ ▪ ▪
Interpreting ▪
Demonstrating ▪ ▪ ▪
Recognition/acknowledgement ▪ ▪
Decision-making ▪ ▪
Networking ▪ ▪ ▪ ▪
Building engaged relationships ▪ ▪
Critical self-reflection ▪ ▪ ▪
Exhibiting consistency of behaviour ▪ ▪
Quantification ▪ ▪ ▪ ▪
Use of ICT (electronic & print media) ▪ ▪
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are underpinned by recent empirical studies including the following: use of ICT skill (cf.
Birke, Lemma, and Knierim 2019); skills relating to reviewing the quality of information
(cf. Spurk et al. 2019); decision-making skill (cf. Dessart, Barreiro-Hurlé, and van Bavel
2019); and skills in the identification of indigenous knowledge (Šūmane et al. 2018). We
identified an equal number of roles underlying the cognitive and functional-competence
domains, indicating that the education of each smallholder farmer should focus pri-
marily on the competencies of cognition, knowledge, understanding, job-related
skills, and expertise (cf. Le Deist and Winterton 2005). The effectiveness with
which smallholders play the roles, however, requires further competencies from the
social and meta-competence domains (e.g. building engaged relationships and critical
self-reflection skills). This indicates that innovation and transformation activities
designed to effect change in the agriculture sector should proceed from a comprehen-
sive perspective on the role of smallholder farmers, as symbolized by playing nine
small drums simultaneously or integrating them to play one big drum (Figure 2).
Our findings point to the conceptualization of symbolic interactionism advocated
by Snow (2001). To play the roles successfully, each farmer must demonstrate com-
mitment (human agency), establish social relationships with stakeholders (interactive
determination), use artefacts (e.g. drums) as objects of orientation (symbolization),
and conceive of new forms of farming, including applying innovative and entrepre-
neurial agriculture, system thinking, and transforming ‘business-as-usual’ farming
practice (emergence).

A single small drum produces less sound than when many small drums are played
simultaneously, or when one big drum is played. By analogy, when a smallholder
farmer plays only one, two, or three roles, yield will be poor. In contrast, productivity
will improve as farmers integrate the roles and play them simultaneously.

We identified the roles of Learner, Communicator, Manager, Collaborator [Coopera-
tor], and Professional as generically applicable across professions. As noted by the partici-
pants, the roles of Innovator, Entrepreneur, Planner, and Producer are of specific
importance to farming in the Ethiopian context, where they are needed to transform
‘business-as-usual’ farming practices.

Within the Ethiopian context, attending adult education (task) and critical self-reflec-
tion (competency) are important, given the high rate of illiteracy. Participants asserted
that the identification of roles, tasks, and competencies could help to (a) align the training
needs of farmers to available training services; (b) improve accountability and feedback
mechanisms; (c) involve innovation platform actors in planning and setting priorities;
(d) solve problems due to poor task assignment (cf. Mulder 2019); and (e) resolve func-
tional ambiguities and power imbalances (cf. Cullen, Tucker, and Homann-Kee Tui
2013) among innovation-platform actors.

The debating culture observed among participants has the potential to enhance
knowledge exchange and negotiated learning (cf. Moschitz et al. 2015). As stated by a
farmer in the focus-group discussion: ‘We want to defend our interests and challenge
problems relating to service delivery and governance by taking leadership positions
and communicating with stakeholders.’ Our results highlight the key importance of
the Learner role (cf. Mulder 2019) to solving current and future challenges, in addition
to indicating that the participants did not perceive any of the roles as unimportant or of
little importance. This might have been because of the complex challenges facing the
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farming sector and the necessity of all roles to solving them. Farmers are interested in
being regarded as principal actors in the making of curriculum decisions that affect
them. This finding is informative to Sub-Saharan countries, whose approaches continue
to promote a linear technology orientation.

5.2 Conclusion

To increase yield/hectare, individual farmers must play all nine roles simultaneously.
They must acquire the competencies specified in this study to ensure effective farming
performance. These competencies should be used to guide extension educators in curri-
culum design, instruction, assessment, and individual development planning. Extension
educators and smallholder farmers should demonstrate holistic-system thinking in order
to respond effectively to current and future forces affecting the farming sector. They
should recognize the farming practice as a dynamic and integral part of the complex
interactions among systems and sub-systems which require them to be ‘competentive.’
Extension educators should be guided by the job fields, tasks, roles, and competencies
identified in this study to enhance sustainable intensification of smallholder farming
systems.

5.3 Implications for theory, policy, and practice

This study contributes to theory by introducing the integrated view of competence to the
context of agricultural extension education, thus potentially avoiding the pitfalls of the
behaviour-functionalist approach to competence. It implies a need to revise rural devel-
opment policy based on performance improvement (e.g. addressing the practical needs of
individual farmers and improving farming performance in context), replacing the
current practice of extension services based on activities (e.g. distributing inputs and
computing budget consumption). The job profile could provide a foundation for practi-
cal agricultural advisory services. The framework could help to enhance development
planning for individual farmers, to assess their performance, secure role clarity, and opti-
mizing power-balance and accountability mechanisms among agricultural-innovation
actors. It can be used to 1. determine priority competencies for successful performance
of a particular job task, 2. evaluate the professional capability of smallholder farmers,
3. examine the alignment between extension education and the job tasks of smallholders;
and, 4. evaluate the effects of competence development on the production performance
of smallholder farmers. The competence framework can add value to the development of
the competencies of farmers by extension educators across the world and thus promote
sustainable intensification of smallholder farming systems. In our opinion, our study can
serve as a model not only for whole Ethiopia but for the Sub-Saharan African region and
other developing countries where sustainable intensification within the context of sus-
tainable agriculture of smallholder farming systems is promoted, i.e. increased pro-
ductivity (yield/hectare) particularly with sustainable use of natural resources and
enhanced resilience to shocks and stresses including climate change. According to Van-
lauwe et al. (2014), sustainable intensification (SI) acknowledges that enhanced
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productivity needs to go hand in hand with the maintenance of other ecosystem services
and enhanced resilience to shocks.

The competence profile defined in this study could be taken as starting point for
extension workers to develop their courses, training, and interactions with smallholder
farmers. The integrated approach to the development of job and competence profiles
development can be applied in any other contexts, thereby generating a comprehensive
understanding of the respective profession. Moreover, the study demonstrates a
research approach involving the contextualization of competencies, thereby rendering
them meaningful for improving rural innovation and the productivity of smallholder
farming.

6. Limitations and suggestions for further research and development

The absolute description of farming is difficult, and the framework must be updated reg-
ularly. Job profiles are not the ultimate answers to extension and educational-policy pro-
blems. They must be seen as interfaces between development opportunities and
professional services, which can enhance the content validity of the programmes and
activities provided.
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Competences Competencies
Learning Outcomes Smallholder farmers must (should) be able

to… … … … … ..
ROLES

LE IN EN MA PL PR COM COO PROF

Understanding interactions among
systems and subsystems

Recognition/
Acknowledgement

Identify legislative/policy issues that hinder or support his/her
farming practice

x x x x x

Recall the importance of health to increasing yield/hectare x x
Describe the effects of bad attitudes on his/her own farming
practice

x x

Select DAs with best/worst expertise while training/advising his/
her

x x

Analyzing abilities Classify course contents in line with his/her own job tasks x x x x x
List the costs and benefits of his/her own farming practice x x x
Simplify risks (e.g. swarms of locust) within the farming
environment

x x x

Survey current situations within and beyond the farming
environment

x x x x x x

Interpreting Realize changes in the price of inputs and outputs x x x
Forecast the effects of climate change in his/her own farming
environments

x x x

Understanding agro-ecology and
adaptive farming

Organizing/Assembling Collect sound information on the agro-ecology of farming x x x x
Recognize the crop cultivar preferences of the farming
environment

x x x x

Sort out ideas/concepts relevant to his/her own farming context x x x x
Manage multi-agent involvement to solve farming problems x x x x
Collect information/data on inputs/outputs x x x x

Reviewing Appraise ideas, goods, services, or processes to enhance the
adaptation of best practices

x x

Evaluate the quality of information provided to him/her; x x
Learning Integrating capability Organize both explicit and tacit knowledge within his/her

learning environments
x x

Organize reports orally (if she/he is illiterate) x x
Explaining/Justifying
capability

Elaborate his/her learning questions to DAs and stakeholders x x
Clarify yield-related problems to DAs and stakeholders x x

Assessment Evaluate his/her learning preferences x x
Evaluate the farming contexts within which he/she is working x x
Evaluate effectiveness of farming in terms of output x x

(Continued )

Appendix A: Work-related Competencies of Smallholder Farmers, Learning Outcomes, and Roles.
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Continued.

Competences Competencies
Learning Outcomes Smallholder farmers must (should) be able

to… … … … … ..
ROLES

LE IN EN MA PL PR COM COO PROF

Innovative farming Identification Discover indigenous knowledge that is suitable to farming
practice

x x

Inspect existing technology to increase farm efficiency x x
Test workable research findings to increase farm efficiency x x
Infer current/future challenges that are prevailing in the farming
environment in order to respond to their impacts effectively in
advance

x x

Distinguish relevant rural advisory-service providers to align his/
her needs for advice/training

x x

Problem-solving Apply innovative actions to solve problems (e.g. caused by
resource competition)

x x

Creating new knowledge Compile and combine information in different ways to solve
yield-related problems and maximize yield

x x x

Design strategies (e.g. value addition) to maximize profit
opportunity

x x x

Application Utilize reasonable knowledge in real contexts/situations x x x x x x
Utilize principles of entrepreneurship in farming practice x x x x x x
Model the sustainable use of resources in the farming practice x x x x x x
Choose crop diversification or specialization based on the
specific farming context and implement sustainable
intensification

x x x x x x

Experiment with character traits and affective attributes that can
facilitate extension advisees

x x x x x x x x x

Program Planning and Reporting Developing /Writing Set his/her farming goals/plans in close collaboration with DAs/
stakeholders

x x x

Set rules (protocols) for obtaining better advice from DAs and
stakeholders

x x x

Compose farm-related reports to deliver to DAs/stakeholders x x x
Farm management Decision-making Allocate the exact number of human resources x x x

Distinguish the quality and quantity of inputs or outputs x x
Define alternative choices/dilemmas in a farming situation x x x x x x x

Quantification Compute yield for marketing, consumption, social occasion, and
cultural festivities

x x x x

Compute and compile exact production in terms of yield/
hectare for concerned stakeholders

x x

Influencing Participate in the formulation of policies and rules x x x

(Continued )
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Continued.

Competences Competencies
Learning Outcomes Smallholder farmers must (should) be able

to… … … … … ..
ROLES

LE IN EN MA PL PR COM COO PROF

Negotiating Defend his/her interests in a manner acceptable by other actors x x
Persuading Communicate the practice of new directions convincingly (e.g.

family planning)
x

Demonstration Demonstrate local leadership functions in order to solve
problems

x x x

Extend farmer-to-farmer collaboration within the context of
farming

x x x

Demonstrate engagement in self-regulated learning activities x x x
Realizing relationship-building
processes and farming
communication

Networking Establish networking with alternative input suppliers x x x x
Establish networking with alternative output consumers x x x x

Building engaged
relationships

Establish good social relationships with DAs and stakeholders x x

Use of ICT skill (electronic &
print media)

Access farm information from radio, FM stations, and TV
channels

x x x x x x x x x

Access farm information from mobile phone services (e.g. texts
or SMSs)

x x x x x x x x x

Access farm information from print media (e.g. brochures,
leaflets, magazines, newspapers)

x x x x x x x x x

Reflecting on personal farming
practice and applying affective
attributes

Critical self-reflection Use a personal inspection practice (e.g. self-monitoring & self-
evaluation) to enhance self-regulated learning

x x

Follow adult education to improve the assessment of his/her
own farming performance

x x

Exhibiting consistency of
behavior

Show sensitivity to apply relevant and acquired knowledge and
skills in his/her farming situation.

x x

Display commitment to challenging old beliefs x x
Transform his/her own practice from business-as-usual to an
innovative farming system

x x x x

Ethical farming Understanding Interpret the competitive behaviour of other actors x x x x
Explain farm practices/work processes (to DAs and
stakeholders), in order to seek relevant training

x x x x

Compare the interests of individual, group, and organizational
undertakings within the farming environment

x x x x x

Relate the advantages and disadvantages of irrigation and rain-
fed farming

x x x x x x

x x x

(Continued )
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Continued.

Competences Competencies
Learning Outcomes Smallholder farmers must (should) be able

to… … … … … ..
ROLES

LE IN EN MA PL PR COM COO PROF

Illustrate the effects of chemicals on the biological community
and the physical environment and test organic farming to
increase yield

Translate the ethical standards of the farming profession into
reality

x x x

Note: The conceptualizations of competence, competency, and competencies in the present study are summarized below (see also Mulder, 2014):
• Competence: The generic, integrated, and internalized capability to deliver sustainable effective performance in a certain professional domain, job, role, organizational context, or task situ-
ation.

• Competency: A part of generic competence, i.e., a coherent cluster of knowledge, skills, and attitudes which can be utilized in real performance contexts.
• Competencies: The plural of competency, e.g., the framework of competencies of smallholder farmers.
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