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In many countries around the world, family farms are expected to use e-government services to handle data
exchange electronically via the internet with the government to fulfill their information obligations. This paper
aims to explore the factors influencing the extent to which farmers perceive the use of such services as
burdensome, and to develop a framework to categorize these factors for the farming sector. To do this, we
extracted a conceptual framework designed for commercial businesses and adapted it to the farming sector. We
employed a qualitative case study in Switzerland and conducted face-to-face interviews with six farmers using
contrast sampling. The interviews were examined by applying thematic analysis. We found influencing factors
from four different fields: (1) farm and farmer characteristics (e.g., farm structure, farmer’s attitude toward ICT,
farmer’s ICT competence, use of external support, work organization, and infrastructure), (2) usage character-
istics of e-government services (e.g. quantity and frequency of data entry, and period in use), (3) perceived
characteristics of e-government (e.g., network, documentation, software design, complexity, farm compatibility,
and duplication), and (4) perceived farm impact (data-security). We further found that the use of e-government
services has no organizational benefits for family farms. Our findings provide a conceptual framework for un-
derstanding why e-government services for farmers might contribute to either a decrease or increase in their
perceived administrative burden. It further provides policy-relevant information about the factors that play a role
in digital direct payment administration to reduce farmers’ administrative burdens.

1. Introduction agricultural sector (Mahaman et al., 2005). European governments

primarily developed electronic systems for two reasons: (1) to support

Over the past 20 years, many governments around the world have
launched electronic government initiatives. These initiatives involve
information and communication technology (ICT) development to
enhance government interaction with citizens, with a view to providing
various public services (Bekkers and Homburg, 2007; Verdegem and
Verleye, 2009). Electronic government, abbreviated as “e-government,”
can be defined as the use of digital information technology to implement
and support information, communication, and transaction processes
between government institutions and the state’s citizens (Arendsen
etal., 2014). E-government services often increase government costs but
lower the private costs of e-government stakeholders by eliminating
paper handling costs, reducing message transportation time, and
shortening wait and search times (Arendsen et al., 2014).

Many governments have invested in e-government systems in the

the identification and traceability of animals from birth to slaughter, on
the grounds of animal and public health (Aubert et al., 2012), and (2) to
manage the application and disbursement of direct payments between
the government and farmers (Bundesamt fiir Landwirtschaft, 2016). Due
to these developments, farmers are increasingly expected to use e-gov-
ernment services. A 2019 study showed that about one-third of Swiss
farmers managed the transition from paper to electronic forms quite
well, while 40% reported an increase in their administrative workload
due to the use of e-government services (Mack, 2019b).

The introduction of e-government services represents one element of
digital transformation in agriculture. A growing body of research has
focused on the economic, structural, social, and individual factors
influencing farmers’ adoption of digital technologies. Most of these
studies have analyzed precision farming technologies (Konrad et al.,

; ICT, information and communication technology; GIS, geographical information system.
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2019; Pathak et al., 2019; Tey and Brindal, 2012) and concluded that
these technologies have not yet been widely adopted in the agricultural
sector at large (Finger et al., 2019; Groher et al., 2020b). The studies
show that a diverse list of factors influence digital technology adoption,
such as cost (Finger et al., 2019), operator age (Barnes et al., 2019;
Daberkow and McBride, 2003; Konrad et al., 2019; Paustian and The-
uvsen, 2017; Tey and Brindal, 2012), region and full- or part-time
farming (Konrad et al., 2019; Reichardt et al., 2009), farm size and
number of livestock units (Groher et al., 2020a; Konrad et al., 2019;
Reichardtet al., 2009; Tamirat et al., 2018), organic versus conventional
farming, farm or crop specialization (Konrad et al., 2019; Paustian and
Theuvsen, 2017), and entrepreneurial behavior (Wyn Morris, 2017).
Furthermore, various social and behavioral studies focusing on farmers
suggest that the adoption of digital technologies is also influenced by
farmer autonomy as part of the farming self (Stock and Forney, 2014)
and by the role of training level and possible exchanges with other
farmers and professionals regarding the technology (Garcia-Cortijo
et al.,, 2019). Hansen (2015) highlighted the influence of human and
social capital, socio-cultural factors, and a well-developed agricultural
knowledge system on the adoption of automatic milking systems.
Furthermore, factors associated with farmers’ wellbeing influence the
use of digital technology, such as automatic milking systems (Hansen
et al., 2020). While most studies in this context have focused on
explaining voluntary adoption decisions regarding digital technologies,
studies focusing on factors that influence farmers’ perceptions of
mandatory e-government services and why farmers might perceive them
as an administrative burden are rare.

E-government services are primarily used to handle administrative
procedures. Individuals experience administrative procedures often as a
burden because they cause learning costs, compliance costs, and psy-
chological costs (Moynihan et al., 2014). The use of e-government ser-
vices might contribute to a reduction or an increase of the perceived
learning, compliance, and psychological costs. However, the exact fac-
tors that influence the experienced administrative burden due to the use
of e-government services in agriculture are a research gap. Previous
studies were primarily carried out for the commercial sector. E. g. a
recent review of the impacts of e-government concluded, “There are
many areas where limited research has been conducted.” (MacLean and
Titah, 2021). Furthermore by citing Goh and Arenas (2020) and Stani-
mirovic and Vintar (2013), the review indicated that it is still not clear
what benefits have been generated by e-government. Factors leading to
the adoption and usage of e-government in the commercial sector were
examined by Gupta et al. (2016) and Titah and Barki (2006) and factors
affecting the client’s decision to use the e-government rather than
traditional channels to access government services were investigated by
Madsen and Kraeemmergaard (2015). A recent Greek study evaluated
user satisfaction with agricultural e-government software characteris-
tics, such as navigation, design, accessibility, interaction, and content,
which was found to be high, but the software was also found to need a lot
of improvements (Bournaris, 2020).

Following MacLean and Titah (2021) and their demand for more
empirical and theoretical research to improve the understanding of the
impacts of e-government services, this study aims to shed light on the
impact of e-government on farmers’ experienced administrative burden
by developing a theoretical framework to categorize the relevant factors
influencing why farmers might perceive the use of e-government ser-
vices as an administrative burden. Thus, the aims of this study were (1)
to explore relevant influencing factors in family farms and (2) to build a
conceptual framework based on these factors to have a clear and
consistent construct that explains why farmers perceive e-government
services as a burden that can be applied for further research. Our study
uses the definition of “administrative burden” published by Burden et al.
(2012): an “individual’s experience of policy implementation as
onerous” (Burden et al., 2012). The definition implies that the admin-
istrative burden varies depending not only on the policy implementation
but also on the person experiencing it (Herd and Moynihan, 2019). We
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took a conceptual framework devised for commercial businesses (Are-
ndsen et al. (2014) and adapted and expanded it to the farming sector.
We explored influencing factors through a qualitative case study in the
Swiss farming sector.

The added value of our study is twofold. First, we contribute to the
scarce literature on why farmers perceive the use of e-government ser-
vices as an administrative burden and which factors might influence
this. Second, this paper contributes to the growing body of literature on
the factors influencing the adoption of digital technologies in general
(de Oca Munguia and Llewellyn, 2020; Michels et al., 2019; Pathak
et al., 2019).

2. Background

In this section, we describe the development of e-government ser-
vices in Switzerland and farmers’ obligations to provide information.
Then, we introduce a framework of factors influencing the adoption of e-
government services in commercial businesses built by Arendsen et al.
(2014). This framework builds the basis for developing a framework for
family farms.

2.1. E-government services for Swiss agriculture

Our research is based on e-government services for Swiss family
farms. The e-government era in Swiss agriculture started in 1999. In
response to the BSE outbreak in Europe, the Swiss Government intro-
duced an electronic database for animal identification and traceability.
In 2011, it launched an electronic portal called AGATE, which supports
all data exchanges between farmers and the federal and cantonal in-
stitutions involved (Bundesamt fiir Landwirtschaft, 2016). Initially,
farmers were allowed to provide certain data in paper form. However,
since 2016, most of the required data must be submitted electronically
via the internet (Bundesamt fiir Landwirtschaft, 2016). Farmers have
access to this electronic system via dedicated user interfaces developed
by cantonal authorities. Five different interfaces are used in different
cantons. Farmers in Vaud, Jura, Neuchatel, and Geneva use the “Acorda”
system. The “Lawis” system is available to farmers in Basel, Lucerne,
Schaffhausen, Thurgau, and Zug. Berne, Freiburg, and Solothurn are
provided with the “Gelan” system, Valais has a standalone tool, and
farmers in Obwalden and Schwyz use the “Agricola” interface. The
Federal Office for Agriculture published an overview of which digital
systems the various cantons are using (BLW, 2018).

Twice per year, all farmers have to submit electronic land use and
animal data records to the cantonal authorities to prove eligibility for
subsidies under direct payment regulations in Switzerland (personal
communication, cantonal department of Berne, 2020):

(1) Inspring, farmers must enter most of the required data records for
the current year. Data records on land-use changes must be
included in a web-based geographical information system (GIS).

(2) In autumn, farmers have the option of revising these records if
there have been any unexpected production changes due to
extraordinary weather conditions, natural hazards, or other
misfortunes. They must also decide which voluntary agri-
environmental and animal welfare programs they intend to
participate in the following year.

Data concerning animal identification and traceability must be re-
ported within three days in the electronic system after the number of
animals on the farm changed, according to the regulation of the federal
office of agriculture (BWL, 2011). A recent study by Mack (2019a) found
that Swiss farmers spend on average 3-5% of their total working time on
administrative tasks imposed by the direct payment system. An over-
view on the administrative tasks that Swiss farmers have to carry out is
described in detail by El Benni et al. (2021).

Cantonal authorities offer several support facilities for farmers facing
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problems with specific e-government services. For example, they pro-
vide a permanent helpdesk for technical problems. In addition, during
the spring data entry period, most cantonal authorities offer an upgra-
ded support hotline. Moreover, many cantonal authorities select indi-
vidual farmers in the municipalities as e-government super-users and
train them. These super-users are asked to help their peers in case of
problems. Some cantons, such as Berne, offer super-users for a fee who
conduct data entry for those farmers who are unable or unwilling to do it
themselves.

2.2. Framework on factors influencing the adoption of e-government
services in commercial businesses

Arendsen et al. (2014) developed a conceptual framework to analyze
the adoption of e-government services by commercial businesses. Their
approach is based on models designed to study the adoption of tech-
nological innovations by organizations (Azadegan and Dooley, 2010;
Frambach and Schillewaert, 2002; Thong, 1999). Arendsen’s model
considers potential influencing factors, such as the perceived organiza-
tional benefits of e-government services and perceived innovation
characteristics. It also considers more factual organizational character-
istics, including social and individual ones, that might influence the
successful implementation of e-government services. Fig. 1 outlines the
conceptual framework for commercial businesses. It analyzes whether
these factors contribute to an increase or decrease in the administrative
burden. Perceptions regarding the organizational benefits of e-govern-
ment services are captured by three variables measuring ease of use,
increase in productivity, and data entry reduction. Perceptions
regarding e-government characteristics are measured by complexity and
compatibility with other software or data. Organizational characteristics
are captured by three variables: size (number of employees), employees’
attitudes toward ICT use, and the availability of dedicated ICT staff in
the organization. Arendsen et al.’s (2014) framework measures orga-
nizational usage characteristics of e-government services using three
quantitative variables describing how e-government services are used in
the organization: “quantity” measures the average weekly volume of
electronic messages in the context of e-government services, “fre-
quency” captures the usage rate of e-government services, and “period in
use” measures the period for which the e-government system has been in

Organisational
characteristics
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use. We used this framework as the basis for our interviews with the aim
to adapt it to the farming sector.

3. Method

To explore relevant factors that might influence why farmers
perceive e-government services as an administrative burden, we con-
ducted face-to-face interviews with six farmers recruited from a total
sample of 230 farmers who participated in a 2019 written survey on the
administrative burden in Swiss agriculture. Based on their statements in
an open textbox at the end of the questionnaire, interviewees were
selected using contrast sampling. To develop an interview guideline, we
also interviewed six agricultural researchers, two advisers, and one
governmental official responsible for e-government services in western
Switzerland to gain a better understanding of farmers’ e-government
user interfaces. The guidelines for the semi-structured interviews are
largely based on the conceptual framework for commercial businesses
developed by Arendsen et al. (2014). Interviewees were asked:

e To what extent has the use of e-government services contributed to

changes in your administrative workload?

Size: How many hectares of land do you cultivate and/or how many

animals do you rear? Has the farm size increased in recent years, and

did these changes affect the workload for handling e-government

issues?

Ease of use: How easy or difficult do you find it to use e-government

services?

o Attitude: How do you perceive e-government services? Do you sup-

port the digital format, or do you find it unsatisfactory?

Use of support/competences: Do you handle e-government issues

yourself, or do you receive support (e.g., from your spouse, children,

relatives, acquaintances, advisers)?

Quantity: What proportion of administrative activities do you now

carry out exclusively electronically? Has that proportion changed in

recent years?

Frequency: How often do you enter data in e-government systems?

e Period in use: How long have you been using e-government systems?

e Perceived benefits: What benefits do you see for your farm in the use
of e-government systems?

Perceived
organisational
benefits

Administrative burden

reduction

Perceived innovation
characteristics

Fig. 1. Framework for analyzing factors influencing the successful adoption of e-government services by commercial businesses (an extract from a broader model

developed by Arendsen et al., 2014, pp. 164.).
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e Productivity: Has the labor productivity of your farm changed due to
the use of e-government systems?

e Data entry: Has data entry changed due to e-government systems?
Has it become easier or more difficult, or has it stayed the same?
Why?

e Complexity: How easy or difficult would you rate the use of e-gov-
ernment software—that is, the software, apps, or online portals that
you use? Why?

e Compatibility: Do you use different software programs for electronic
data acquisition? Are there interfaces between different programs?

Our interview guidelines can be found in detail in the supplementary
material.

The interviewee recruitment process was based on contrast sam-
pling. The aim was to choose farmers with different perspectives on the
topic to capture a broad spectrum of influencing factors of e-government
in an exploratory manner.

For the recruitment of the six interviewees, we used a total sample of
230 farmers who had participated in a 2019 written survey on farmers’
administrative burdens and shared their thoughts in general in a textbox
at the end of the questionnaire (Mack et al., 2019a, b). The comments in
the textboxes brought up the topic of farmers’ administrative burden by
e-government and its characteristics.

Based on these statements, we selected the interviewees as follows:

1) All 230 statements were first transcribed, translated from the Swiss
German dialect into Standard German, and then coded using the-
matic analysis (Braun and Clarke, 2006).

2) Statements were categorized into six groups and two sub-groups
(Table 1).

3) Farmers in Groups I, II, and VI were excluded because their computer
skills or negative attitudes toward government might bias their views
on e-government services.

4) To ensure that we interviewed farmers who face different experi-
ences with e-government services and to cover the heterogeneity of
farmers, we selected two farmers each from groups Va and Vb, and
one farmer each from groups III and IV.

The sample selection focused on farmers with comprehensive
knowledge concerning e-government characteristics because interviews
should provide valuable and unadulterated information on this topic.
The categorization in Table 1 was made based on the additional state-
ments farmers provided in the general survey on administrative burden
in an open textbox (Mack et al., 2019a; Ritzel et al., 2020). For this
study, we excluded farmers belonging to Group I who had no basic
computer skills because they were not able to use the e-government
services by themselves but outsourced them to family members or peers.
For this reason, farmers in Group I would not have been able to provide
detailed insights into the specific characteristics of e-government, as
they were not familiar with it. The question of how to provide support
and knowledge to this group to solve their overwhelming administrative
burden by e-government was not part of this research question but is
obviously a topic that needs to be addressed in the discussion. Farmers
from Group II with a negative attitude toward the government in general
were excluded because they used the written survey to express their
frustration with the government in the open textbox. Hence, we sup-
posed that they would not have been able to provide unbiased insights to
answer the research question related to e-government issues. However,
we included one farmer from Group III with a negative attitude toward
the current Swiss direct payment policy. For this reason, we considered
in our sample farmers who might have a negative perception of the
e-government systems due to their negative agricultural policy percep-
tion. Group VI was excluded because these farmers did not mention
e-government topics in the open textbox of the general administrative
burden survey. Given that we used contrasting sampling, we selected
farmers with positive and negative experiences with e-government
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(Group V), and we excluded those who did not mention e-government in
the context of administrative burden. In this exploratory stage of the
study, we did not expect any additional information from the excluded
groups. However, for a subsequent quantitative investigation of the
determinants of the perception of e-government services, a random
sample across Switzerland is recommended.

Table 2 provides an overview of the interviewees’ farm structure.
The interviewee selection process was designed to include farmers fac-
ing different experiences with e-government services. All farmers
interviewed had livestock within their businesses (Table 2). They were
geographically spread across the German-speaking part of Switzerland
and came from different cantons. The interviewees used three different
e-government user interfaces.

The interviewees’ farm sizes ranged from 4 to 37 ha, reflecting the
large heterogeneity in Switzerland. All interviews were conducted with
the farm manager and with either one or two interviewees. The age
range was from 45 to 65 years, with a mix of full-time and part-time
farmers. One farmer managed his livestock cooperatively with his
neighbor.

The interviews were carried out face-to-face on the farm by one or
two interviewers from October to December 2019. An interview lasted
1-2 h. All six interviews were conducted in Swiss German. Afterwards
they were transcribed into Standard German and then coded using
thematic analysis (Braun and Clarke, 2006) to identify the underlying
common themes. The content of the interviews was analyzed using
MAXQDA 2018.2 software, and a scheme of construct categories was
developed based on Arendsen et al. (2014). The coding process
comprised two initial cycles. Two project members coded the interviews
in parallel and then discussed and analyzed the results. We categorized
the influence of each perceived administrative burden caused by
e-government mentioned by the farmers during the interviews using the
Arendsen model. If no influencing factor from the Arendsen model
matched the statement, a new factor was introduced. If a concept could
not be categorized, a new category was created to accommodate it.
Thus, the categorization scheme was continuously revised during the
analysis. The scheme was deemed to be stable after four interviews had
been analyzed, with saturation achieved and no new constructs forth-
coming. Before the third coding cycle, a chart was created with the
categories to be coded. The coding of the six interviews was divided
between two researchers to allow for a first run-through by one and a
subsequent recheck by the other. The coding chart was continuously
revised with additional or changing code groups. The constructs iden-
tified in the interviews were subsequently integrated into a new model
explaining the influence of e-government on farmers’ administrative
burden. We thus extended Arendsen’s conceptual model for the farming
sector.

Table 1
Interviewee recruitment.

Types of farmers No of farmersin  No of farmers in

the survey interview
1. Farmers without basic computer skills 12 -
II. Farmers with a negative attitude toward 25 -
the government in general
III. Farmers with a negative attitude toward 86 1
the current direct payment policy
1V. Farmers who feel overburdened by e- 32 1

government services
V. Farmers who do not feel overburdened by e-government services and

a) Farmers are content with current e- 10 2
government services 22 2
b) Farmers are not content with current e-
government services
VI. No information according to the digital 43 -

format of direct payment administration
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Table 2
Farm structure of the interviewed farmers.
FARM FARM AGE FARM TYPE" FARM LIVESTOCK LABOR SUPPLY"
NO GROUP YEARS SIZE
1 Va 62 Suckler cow 12 ha 12 suckler cows Full-time farmer
2 Va 54 Suckler cow 4 ha 5 suckler cows Part-time farmer
3 Vb 59 Dairy 20 ha 18 dairy cows + calves Full-time farmer
4 Vb 59 Dairy + arable 14 ha 18 dairy cows Part of a collective with
farming neighbor
5 11 54 Dairy 37 ha 35 dairy cows +15-20 cattle Full-time farmer
6 v 45 Pigs + Dairy 26 ha 26-30 dairy cows +20 young cattle +65 breeding sows +100 Full-time farmer + 2-3

fattening pigs

apprentices

@ According to the Swiss FADN farm type classification Dux, D., Jan, P., Renner, S., Hoop, D., Schmid, D., 2017. The new Swiss FADN income survey based on random

sampling.

b All interviewed farmers are managers of their farms. Full-time farmer means that more than 50% of the farm manager’s working time was spent on the farm.

4. Results

The results are structured into two subsections. First, we present
relevant factors that influence the extent to which farmers perceive e-
government services as burdensome. These factors represent the results
of our coding process. As we achieved saturation after so few (four)
interviews, yet the sampling strategy was to aim for maximum variety,
this suggests that the sample must have been homogenous. We described
the factors individually, although we found close interrelationships
among factors. Interrelationships are addressed in the discussion sec-
tion. A quote is always followed in brackets by the farm group to which
the interviewee belonged (see Table 2). Since the interviews focused on
the perception of e-government systems, e-government may not be
explicitly mentioned in all quotes.

Second, we present our conceptual framework, which was developed
based on the factors mentioned by the farmers. This section also de-
scribes the differences between the extracted framework adapted for the
farming sector and the parent framework originally devised for com-
mercial businesses.

4.1. Relevant influencing factors
4.1.1. Characteristics of the farm

4.1.1.1. Farm structure. The variable “farm structure” considers farm
size, farm type, and way of farming, for example, as part of a farm
cooperative. The interviews showed that “farm structure” indirectly had
a major impact on the perceived administrative burden, as it determined
the administrative regulations to which farmers had to comply. One
farmer ascribed the increasing administrative burden to farm growth
and diversification: “I think because the farm has grown and we have a not-
so-simple farm that is so multi-faceted” (III). The following statement il-
lustrates the reduction in perceived administrative burden due to divi-
sion of labor: “So, because we’ve divided it up a bit ... I actually do the
bookkeeping, so my bookkeeping plus that of the cooperative and my
colleague actually do the SwissBilanz and everything else there” (IVb).
However, this type of specialization is more relevant for larger farms
than for smaller ones, as one farmer described: “Just for the farm, then ...
Where you can share it, so that one person does specifically that and has a
worker who does the barn, it works well. For a large farm it’s much easier. For
small farms ... yes, there’s less to do as well, but maybe it makes less sense.”
(I1b).

4.1.1.2. Farmers’ attitudes toward ICT. The following statements show
that farmers’ attitudes toward ICT are a key factor in the extent to which
they perceive e-government services as burdensome. One farmer had no
difficulties using e-government tools: “And it’s easy to manage, so rela-
tively simple”. This statement agrees with his currently positive attitude
toward ICT: “I'd say today you can’t do it any other way. That’s part of it
nowadays. I'd say it’s positive” (IVb). He accepted the current digital
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developments in society. Another interviewee described his attitude
toward ICT as neutral, accepting the changes in his work caused by
digitization: “for me, ..., it’s neutral now. Probably two or three years ago
I'd have said negative. But that’s the way things are going, and if you resist,
you won’t get antywhere. It’s a matter of attitude. I'm not over-keen on it.”
(IVa). Another interviewee mentioned the positive relationship between
attitude and successful adoption of e-government services: “I think again
it comes down to personal attitude toward the whole digitization process.
Some people find it harder, and others are curious. The more you do, the
better you get.” (IIb). One interviewee described the advantages of e-
government services for direct payment administration and how they
positively influence his attitude: “The benefits are huge, especially on the
accounting side. If you can take that with you and always see the positives,
then you don’t see it like that” (IVb). Another element that seemed
important was familiarization: “But once you’ve got used to it, it’s good”
(IVb). Farmers’ attitudes toward ICT depended on how familiar they
were with it. A negative attitude could be transformed into a positive
one when farmers became more familiar with ICT. One interviewee
hypothesized why some farmers might perceive an increasing adminis-
trative burden due to the use of e-government services: “It could be work-
related, but it could also be a bit psychological, in the mind” (IVa).

Additionally, farmers’ attitudes toward the occupation of farmers
also influence their perceptions of e-government services: “Robot-oper-
ated dairy farms. So a lot. The farmer just sits in the control room, and for me
that’s ... I have my scruples. I like being around the animals ... That’s too
mechanical and impersonal for me. It’s an ethical issue” (IVa). This reveals
the farmer’s negative attitude toward the digitization of the job profile
in general.

4.1.1.3. User competence. The interviews suggested a correlation be-
tween attitudes toward ICT and user competence. Farmers had to ac-
quire specific skills to use ICT, often different from their traditional job
profile. Several interviewees’ computer skills were very limited when e-
government services were first introduced, while others managed to
improve their skills: “But working on the PC still gives me trouble in the end.
I just haven't learned it” (III). “No, I haven'’t really done anything. If you
have some time and give it a bit, you can manage. And otherwise you ask your
neighbor how he did it ... So, it’s not so difficult that you can’t do it. No, it was
fine. I think with me it’s already the case that the attitude is lacking. Had a lot
at the start, but as things went on ... Maybe people just change.” (IIb). This
statement demonstrates that new skills and competences must be ac-
quired at the beginning and continuously be developed to use e-gov-
ernment services with its ongoing development, and that support may
also be necessary. This was consistent with the self-responsibility for
acquiring ICT skills: “You have to look at that. The self-responsibility has
increased. I think it’s right” (IVa). The group of farmers without computer
knowledge at all was excluded from the research because we did not
expect that they would have comprehensive knowledge on e-govern-
ment topics. The lack of computer skills makes the use of e-government
difficult or impossible.
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4.1.1.4. Farmers’ use of external support. We also found that the use of
external support played a role in the extent to which farmers perceived
the use of e-government services as burdensome. External support can
be a neighbor or a colleague: “So in the end, I just discuss it with a trust
office”! (IVb), or the “Agriculture Commissioner” (III) or “field manager”
(IVD). In addition, the organization form “farm cooperative” can supply
“external support,” competence, and assistance outside the farm. This
can help reduce the administrative burden: “Yes, we’ve divided it up a bit
so it’s easier. He works that out and I see to the bookkeeping so it works
relatively” (IVb). In addition, one interviewee mentioned that family
members played an important role: “The ... son studied computer science
.... And he’s always helped. He ... has now got me a new computer, and if I
have a problem, he can solve it” (IVa). Another interviewee mentioned
that training courses can also be understood as external support. This
both increased the farmer’s knowledge and reduced the perceived
administrative burden: “For each region where recording was introduced,
there was an information event ... and then you have to do the course” (IVb).
The agricultural commissioner, the agricultural wholesaler “Landi, ” or
the organization for agricultural training “Agridea” also provide sup-
port: “They also offered a course so you could get additional information”
(II1). One farmer stated that efficient, helpful external support reduced
his administrative workload: “If you have a problem, you can call and
they’ll help you. So I really must say I get good support ...” (IVb). One
interviewee regarded the use of external support via the internet as
helpful: “But I see it directly on the PC, what he enters. .... I could click in
and see what he’s entering” (IVb). Support can be offered by software
firms or cantonal agricultural administration offices. One interviewee
pointed out that farmers (i.e., colleagues) with a negative attitude to-
ward ICT did not use external support: “And if you're negative about it
anyway, you’ll also be less willing to attend such a course” (IVa).

Thus, the results showed that the existence and use of external sup-
port were key factors in farmers’ perceptions of e-government services.
This support could be either practical or psychological. However, it
became obvious that these offers did not reach all farmers, especially if
their attitudes toward the e-government tool were negative.

4.1.1.5. Work organization. The interviews showed that work organi-
zation was also a key factor influencing farmers’ perceptions of e-gov-
ernment services. One interviewee mentioned that the use of e-
government required new forms of work organization, for example, in
terms of data filing and back-up: “So if you set up a good folder structure or
something like that, then you’ve certainly done a good job in terms of clarity”
(IVb). The same interviewee pointed out that the e-format made docu-
mentation easier, but it still had to be done: “Yes. When I hear my col-
leagues say ‘oh, inspection announced,’ and they 're six months behind, then
they huddle down over their field diary again and think about which cows
they left where ... that doesn’t cutit” (IVb). Farmers who had an ineffective
work organization found it more difficult to use e-government services,
and they perceived their administrative burden as elevated.

4.1.1.6. Digital infrastructure. The interviews showed that adequate
internet access was an important requirement for using e-government
services: “We’ve had fiber optics for two years now and that’s changed
things” (IVb). The same perception applied to mobile networks: “We
have almost no mobile reception, that’s not exceptional” (IVb). Infrastruc-
ture enormously influenced the extent to which e-government services
were perceived as burdensome. Infrastructure includes software

1 A trust office is not directly connected to the direct payments administration
and usually offers accounting services, although, of course, questions relating to
direct payments can also be asked. The Agriculture Commissioner (Lucerne
area) and the field manager (Bern area) are community-specific farmers
accredited by the federal government to provide support for questions con-
cerning the direct payments system, avoiding the need to report directly to the
Agriculture Office.
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acquisition: “You could buy it too. ... I really still do it by hand” (IVb). The
interviewee mentioned that sometimes additional software was neces-
sary if e-government was to be perceived as less burdensome: “Yes, you
simply need to have the software. Maybe the canton will come up with soft-
ware someday. The software on offer is still a bit expensive. It’s not worth it
yet for me” (IVb). Another interviewee stated that, besides the internet
and software, hardware was necessary for an efficient infrastructure: “A
PC is a must. And it keeps getting outdated. That’s actually a cost factor”
(IVb), and “A tablet would definitely be better, but ... it’s just another cost
item” (IID).

4.1.2. Farm usage characteristics

4.1.2.1. Quantity. One interviewee considered the total administrative
workload involved in applying for direct payments as low: “... related to
direct payments. So this workload, I'd say, is of course not- because it’s
relatively simple—the effort isn’t really that high” (IVb). Another inter-
viewee mentioned that the volume of electronic messages was directly
influenced by farm size and degree of diversification: “I think because the
farm has grown and we have a not so simple farm that’s so multi-faceted”
(III). Farmers who participated in multiple voluntary direct payment
programs tended to have a higher volume of electronic messages within
the system. Some interviewees pointed out that the required data re-
cords had actually increased since the introduction of e-government
services: “The exact recording of land area. They’d never have come up with
this idea, because there was no way they could monitor it at all. And I think
that’s a consequence of the fact that this is possible today” (IVb), and “More
and more data is required, let’s put it that way. Simply because of the
recording, you can read something everywhere, and projects can still be
done” (IVb). Another interviewee stated that the quantity had decreased:
“But basically it’s easier and I have to say it doesn’t take me a huge effort to
report this data” (IVa). The required data volume was considered to in-
crease permanently: “And so, the volume has actually increased in recent
years? Yes, in fact since ‘93” (IVb). Another interviewee stated that: “So
it’s just more. Maybe the entry itself is simplified, but if you keep making it
more complex, that is, you keep asking for more data and more detail, then it
cancels that out. Maybe it works to simplify the entry itself, but on the other
hand, the workload increases again.” (IVa). This statement illustrates the
influence of the amount of data entry on how farmers cope with e-
government systems. This shows a connection with the complexity of
agricultural policy.

4.1.2.2. Frequency. The interviewees mentioned that the frequency of
use of the e-government system varied. While animal movements must
be registered within three days, registration for direct payments took
place once a year in February: “That’s once a year. When'’s that? In
February” (III). Moving the date to register for direct payments from May
to February has greatly eased the administrative burden because it no
longer coincides with the most labor-intensive period on the farm. The
administration for direct payments takes place three times a year: “The
Gelan” business is three times a year” (IVb). The data for the expiry journal
must be documented continuously. The frequency seemed to have
remained the same over the past few years. Our results did not show that
the frequency of data entry led to an increase in the administrative
burden if farm data were recorded regularly. Data entry at long intervals
each year decreased the administrative burden because the work was
bundled. Conversely, however, it may also increase it, since farmers can
no longer remember what to enter where: “And I have to get used to it
again every year. Of course, that’s a bit difficult, especially with direct
payment applications, which you do once or twice or three times a year.
That’s not very often and there’s no routine in this sense, and you have to

2 Agricultural information system, complete IT solution for agriculture and
nature.
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keep checking to see how it works” (IVa).

4.1.2.3. Period in use. One interviewee mentioned that at the start of
the use of a new system or application, the perceived administrative
burden due to e-government services seemed to increase: “Yes, it’s
difficult at the start. You were used to the written word and paper, and
suddenly, it’s all done on PC.” (III). The familiarization phase took up to
two to three years. If habituation was successful, the perception was: “In
my eyes, they were able to simplify certain things” (III). Another aspect of
this factor is participation in a new direct payment program. Once the
changeover phase ended, the digital format reduced the administrative
burden: “So once it’s working properly, it’s easier” (IVb).

4.1.3. Perceived farm impact

4.1.3.1. Data security. We found that the interviewees fear data abuse.
One interviewee reported that he already had bad experiences: “The guy
from the agricultural office sent out an email, and it contained everyone’s
email addresses.” (IVb). The digital format of e-government required a
different data backup system, which might lead to data insecurity: “...
you have some clever archiving. Then there’s just the risk that you’ve secured
it so that if the PC really goes out, you've still got it” (IVb). Farmers were
aware that data security was an important topic in e-government
administration, which reinforced the administrative burden.

4.1.4. Perceived e-government characteristics

4.1.4.1. Data merging. The interviewees were aware that cantonal or
federal authorities can merge different data entries: “It’s quicker and ...
the benefit is: you can rule out any cheating. Everything’s linked. I like that”
(IVa). Data merging simplified the data entry: “So, it’s actually a bit
simpler, because they didn’t want to know it in so much detail, and the
different things are linked together. I'd say it’s actually improved a bit” (III).
One example of data merging provided was: “No, it actually works well.
For example, if I register a calf and report the animal via the PC, it’s actually
updated in both places within a day” (IVb). Data merging was connected
with data security. Even though some farmers were aware that data
security could limit the full use of data merging, merging helped reduce
the administrative burden.

4.1.4.2. Software documentation/information. The farmers surveyed
said little about whether there was any documentation or information
on the e-government software, or about its quality. They did not use it or
miss it. They mentioned no influence of documentation or information
on the perceived administrative burden but instead used “external sup-
port” in the form of courses: “For each region where recording was intro-
duced, there was an information event and you have to go there and get
information and then you have to do the course.” (IVb) or “There’s just the
example videos. But that wouldn’t actually be so bad, in, and of itself. It
would probably be a simple matter to get someone to show it to you.” (IVb).
The individual appropriation of e-government tools was not a priority
for the farmers interviewed.

4.1.4.3. Software design. Software design was another key influencing
factor. The intuitiveness of the design and structure was important, but,
interestingly, changes in the design and the data to be entered led to an
increase in the administrative burden: “And when you’ve got used to
something, it’s almost worse ... so even though there’s maybe a bit less work,
it would still take longer to get to grips with it” (IVb). “I'd say the positive
thing is that they haven’t changed much else. You don’t have to search again
or anything. Because if they’ve changed only one or two positions, then you
think again, how do I to do this?” (III). It turns out that the input has been
simplified. There were also some tools where data entry was chal-
lenging, for example, the entry of plots of land: “Is this the registration of
plots? Yes! That’s a pain” (IVb).
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4.1.4.4. Complexity. The direct payment system changes continuously,
becoming more complex, and so does e-government: “I don'’t feel it’s
become easier. In fact, it’s become more complex” (IVa). This was consis-
tent with the increase in perceived administrative burden due to diffi-
culties in understanding: “But the problem then is the complexity, what if I
tick something, what does that mean and what happens afterwards in the
background and what effects that has. That’s sometimes quite hard to un-
derstand.” (IVa).

4.1.4.5. Software quality. If e-government software was poorly
conceived, farmers perceived e-government systems as burdensome.
The farmers cited different examples: “At LAWA, it’s sometimes a bit
tedious, at the Lucerne Agricultural Office. When you have to do a farm data
survey, sometimes you can’t correct things yourself that you actually need to
be able to correct and where even the agricultural commissioner thinks he
can’t get in either.” (IVa), “Yes, there’s one error that still annoys me” (IVb),
and “That whole technology wasn’t ready yet” (IIb).

4.1.4.6. Compatibility. Compatibility refers to how well different sys-
tems fit together. The farmers were aware of the huge potential but
stated that improving compatibility can decrease the administrative
burden of e-government systems: “And that you also link the stuff together.
I don’t like having to enter things three times. ... I feel there’s still potential for
that” (III).

4.1.4.7. Duplications. Many data items in the administration of direct
payments still need to be completed and submitted, both on paper and
digitally. It seemed to be a transitional period: “I enter it, and so does the
vet.” (IIb).

4.2. Conceptual framework on influencing factors for the farming sector

Fig. 2 shows our conceptual framework for the farming sector based
on the results of the interviews. The framework includes all the relevant
influencing factors mentioned by the farmers. We found the following
differences and similarities compared to the Arendsen model:

- Because our framework focuses specifically on family farms, we
specified the category “organizational characteristics” in more
detail. Based on the interview results, we found that not only orga-
nizational characteristics of the farm (the item “farm structure”
captures size and farming type) but also farmer characteristics (such
as attitude toward ICT, ICT competence, use of external support, and
work organization and infrastructure) influenced how burdensome
family farms perceived the e-government services. Under the cate-
gory “farm usage characteristics,” we subsumed the factors “quantity
of data entry, frequency, and period in use”. The factors in this
category correspond to those in the Arendsen model for commercial
businesses.

The interviews revealed that the use of e-government services pro-
vided no organizational benefits for farms that might affect pro-
ductivity and income positively (e.g., using administrative data to
support production or investment decisions). For this reason, our
conceptual framework does not include the category “perceived
organizational benefits,” in contrast to Arendsen’s model. Given that
interviewees raised data security concerns in the context of e-gov-
ernment services, our framework includes the category “perceived
farm impact” with the item “data security.”

In contrast to the Arendsen model, we do not consider the factor
“ease of use”. Instead, we created the category “perceived e-gov-
ernment characteristics,” which includes all items influencing ease of
use, such as documentation, data entry quantity, software design and
duplication. The factors “complexity” and “compatibility” were also
included in this category.
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Fig. 2. Conceptual framework for analyzing why family farms might perceive the use of e-government services as an administrative burden.

5. Summary and discussion

We developed a conceptual framework to categorize the factors
influencing farmers’ perceptions of e-government services. The frame-
work was devised and adapted based on the findings of a similar
framework designed for commercial businesses by Arendsen et al.
(2014). We chose an explorative approach to identify the relevant
influencing factors for farmers beyond those of commercial businesses.
Our explorative study was based on six interviews with farmers
recruited from a total sample of 230 using contrast sampling. Although
the sample size was small, we reached saturation with coding, which is a
clear indication that we captured the most relevant influencing factors.
The early saturation could also be a sign of a homogenous sample, which
we do not expect because of the contrast sampling, the wide range of
farm types, and influencing factors.

Although Arendsen’s framework was specially developed for com-
mercial businesses using e-government services, we were able to expand
and adapt it for family farms. Our conceptual framework was developed
based on Swiss farmers; hence, it should be validated for family farms
beyond Switzerland, where farm managers or family members use e-
government tools, even though e-government services may differ be-
tween countries. However, we expect our framework to be transferable
to agricultural software systems used voluntarily.

Although farmers might not adopt these systems when they exhibit
the same characteristics as mandatory systems, the framework should be
validated for voluntary software systems.

We found that the use of e-government services tended not to lead to
more timely or cost-effective production and management on family
farms. This is one of the main differences compared to digital technol-
ogies applied in arable or animal farming systems (Villa-Henriksen et al.,
2020).

Our results show that farmers’ perceptions of e-government services
cannot be understood without considering their attitudes toward ICT
and related factors, such as work organization. We also found that at-
titudes toward ICT were influenced by the farmer’s personality and
previous experiences, as technique acceptance studies have shown
(O’cass and Fenech, 2003). Interviewees who identified with ICT stated
that e-government was not a burden for them. These results confirmed
behavioral studies in agriculture (Gillmor, 1986), arguing that farmers’
attitudes drive their behavior and their perception of situations. In line
with Burton’s (2004) findings, we also found that normative
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values—what kind of jobs a farmer should do—influenced the attitude
toward ICT. The same was true of those who believed they had the skills
and experience to manage the use of digital tools. We found that these
factors influenced farmers’ attitudes towards ICT. These results are in
line with various studies suggesting that knowledge and competence
have a positive influence on attitude by reducing learning costs (i.a.
Burden et al., 2012; Moynihan et al., 2014; Warkentin et al., 2002). Our
findings agree with those of Munz et al. (2019) that farm cooperatives
have an advantage in managing the adoption of ICT in agriculture
because they share not only financial resources but also knowledge.

Another relevant influencing factor in the category “farm charac-
teristics” was the use of external support, that is, from neighbors or
friends but also professional offers (Lowe and Talbot, 2000). According
to our results, helpful external support seemed to have a major influence
on the perception of e-government services. This support could be either
practical or psychological. However, we found that these offers did not
reach all farmers, especially those with negative attitudes toward
e-government tools. Other sources of information, such as articles in
agricultural newspapers or events organized by the farmers’ association,
provided support only for those farmers with no barriers. This is in line
with the findings of Hansen et al. (2020), who analyzed how automatic
milking systems (AMS) influence farmers’ wellbeing.

They stated that “Suppliers and advisory services need to provide
adequate training in AMS”, and that exchanges with other farmers are
important for farmers’ wellbeing while using AMS (Hansen et al., 2020).
To summarize, we found that if farmers expected to cope well with
e-government or were able to seek support, they perceived e-govern-
ment services as less burdensome.

We further found that work organization, also part of the category
“farm characteristics,” influenced the perception of e-government ser-
vices. Obviously, attitude, competence, and size generally influenced
the way that farmers organized their work, and specifically in terms of
handling e-government. Thus, our results are in line with the quantita-
tive results (Arendsen et al., 2014) indicating that “organizational
characteristics” are the dominant factors influencing the perceived
administrative burden, beyond size and ICT staff (represented in our
research by “competence” and “use of external support™).

Trust was discussed by the interviewees as part of attitude. This is a
main factor influencing the perception of e-government services, ac-
cording to the literature, but it was also visible in our interviewees.
Institution-based trust, such as trust in fair and independent judicial
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systems, is considered a major factor in building trust in e-government
(Teo et al., 2008; Warkentin et al., 2002). Bélanger and Carter (2008)
pointed out the importance of trust in the internet and in the govern-
ment as key factors playing a role in e-government adoption. A further
study by Mack et al. (2021) found that farmers with a negative
perception of agricultural policy stated significantly more problems with
e-government tools than farmers supporting the agricultural policy. To
consider how attitudes toward agricultural policy might shape farmers’
views on e-government systems in our study, we included one farmer
with a negative attitude toward the current Swiss direct payment policy.
In addition, two farmers who were not satisfied with e-government
services were interviewed.

We found that e-government tools do not influence farm productiv-
ity, as none of the farmers surveyed mentioned that e-government ser-
vices affected productivity. For this reason, the category “productivity”
was not relevant for our framework.

Beyond these categories, the characteristics of e-government services
determined how farmers perceived e-government systems. Our in-
terviews showed that e-government characteristics, such as data entry
amount, software design, optional versus obligatory use, software
quality, and duplication (on paper and e-format and in different tools),
were factors that might influence the perception of e-government ser-
vices. These factors can be summarized as website design and perceived
usefulness, as presented by Arendsen et al. (2014) and Kumar et al.
(2007). Software changes or adjustments might contribute to an increase
in the administrative burden. Changes should be made as sparingly as
possible and should always be communicated. In the event of a program
change, automatic data collection from the previous form should be
enabled, or it should be possible to insert description boxes. Further-
more, farmers perceived that the use of e-government services allowed
public authorities to increase the amount and complexity of data entry.
These results are in line with those of Veiga et al. (2016), who found that
government measures, such as the amount of fertilizer used, can be
surveyed more effectively through e-government tools. Although the
government collects increasing data through e-government systems,
further research is requiredto answer the open question whether this
data collection from e-government systems leads to a more effective
agricultural policy.

The need for functional digital infrastructure to use e-government in
a satisfactory way seemed to be a problem for the Swiss farmers, because
some farmers still have inadequate internet or cell phone infrastructure.
While the entry of data by mobile technology is not yet used, in the
literature it is already relevant. Karetsos et al. (2014) further subdivided
digital government into e-government (electronic government) and
m-government (mobile government), that is, input via mobile devices.
This part is generally subsumed under e-government. This distinction
was not relevant to our investigation because there were few m-gov-
ernment offers. One farmer wished to have a tablet or data entry. This
could be an argument for the implementation of m-government capa-
bilities. There were only individual apps with which data could be
recorded in practice and then linked to the general AGATE tool on the
desktop. The need for m-government tools should be evaluated in
further studies. Even if mobile data entry does not yet play a role in
direct payment administration in Switzerland, future developments are
already emerging. In Switzerland a widely used farm management tool
is BARTO (Barto AG, 2021) is providing different digital building blocks
via their online platform and is in discussion with the Swiss cantons to
provide interfaces to include the direct payment administration into this
farm management tool to reduce administrative burden for farmers. This
solution is planned and is part of the development of digitalization in
agriculture towards a systemic character. At this stage the public
administration and private company software is combined. This ques-
tion about data security and rights of the data is becoming more rele-
vant, while it is legally not regulated and need to be solved before the
next step in the development of farm data management and adminis-
trative burden reduction. Here, too, the need for comfort and the need
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for security play a role. This topic was already discussed in detail by
Carolan (2018) who refers to the need of identifying “practices of
agro-digital governance that afford sovereignty” (Carolan, 2018, p.
745).

6. Conclusion

We propose a conceptual framework for improving the understand-
ing of why farmers might perceive the use of e-government tools as an
administrative burden. Our framework includes influencing factors from
four different fields: (1) farm and farmer characteristics (e.g., farm
structure, farmer’s attitude toward ICT, farmer’s ICT competence, use of
external support, work organization, and infrastructure), (2) usage
characteristics of e-government services (e.g., quantity and frequency of
data entry, and period in use), (3) perceived characteristics of e-gov-
ernment (e.g., network, documentation, software design, complexity,
compatibility, and duplication), and (4) perceived farm impact (data-
security). Correspondingly, our results extend the understanding of why
e-government services for farmers might contribute to either a decrease
or increase in their perceived administrative burden. We refer to a
limitation of the study, the conclusions coming from direct interviews
must be referred only to the “type” of farmers present in Table 2a.
Further quantitative study could use our framework to evaluate factors
that might lead to an increase or decrease in the administrative burden
of specific e-government software. Of course, some variables in our
framework are farmer specific.

Further, our results improve the understanding of the factors influ-
encing farmers’ perceptions and adoption of digital technologies. The
factors identified from the interviews were based on the conceptual
research model devised by Arendsen et al. (2014), which was adapted to
the farming sector based on our interview results. We chose an explor-
ative approach to identify relevant influencing factors. We focused on
farm and farmer characteristics, including attitudes toward ICT, and
perceived and experienced influencing factors of e-government services
that might influence farmers’ perceptions of e-government tools.

We find a new hypothesis, that the factors influencing the perceived
administrative burden can be transferred transposed to the adoption of
digital technologies in agriculture in general and recommend further
research on this. However, the adoption of e-government in Switzerland
is compulsory, which is why adoption is influenced by legislation.
Nevertheless, the influencing factors that play a role in reducing the
administrative burden seem interesting for the adaptation of other
technologies as well. “Farm characteristics,” “farm usage characteris-
tics,” “perceived farm impact,” and “perceived digital technology
characteristics” instead of “perceived e-government characteristics”
could be analyzed for different digital technologies and validated based
on their influence on adoption decisions, using a quantitative study
design as originally set up by Arendsen et al. (2014).

The findings of this empirical study contribute to our knowledge
about the administrative burden of e-government as perceived by Swiss
farmers, in particular of the analyzed farm types, and allow us to
formulate hypotheses regarding perceptions of digitization in agricul-
ture in general. Perceptions are very complex and are influenced by user
characteristics and e-government characteristics or by digital technol-
ogy characteristics. Our results also refer to conflicts of interest between
government institutions and farmers. E.g. farmers dislike software
changes. We recommend, beyond the nature of e-government and its
impact on administrative burden, an analysis that measures the impacts
of e-government in Swiss agriculture concerning the propositions of
MacLean and Titah (2021).

We expect this study to encourage researchers to continue exploring
and designing research on the reduction of administrative burdens for
farmers. We also hope that our research will inspire national govern-
ments to design e-government systems that reduce farmers’ adminis-
trative burdens.
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Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.

org/10.1016/j.jrurstud.2022.01.002.
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