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ABSTRACT

In this study, we analyze the role of Information and Communication Technologies (ICTs) in supporting
management activities in rural areas of Brazil. To do so, we used a dataset of responses from 113
farmers located in Minas Gerais State, which is a relevant area of the Brazilian agribusiness sector.
Descriptive analysis indicated that WhatsApp was the application with the highest frequency of use
during the week. Moreover, respondents perceive that they have the necessary resources to use
ICTs, as well as an appropriate knowledge of these resources. This study reinforces the relevance of
considering regional aspects when analyzing the adoption of new technologies, especially in Brazil, a
country that has inequalities and cultural differences among internal regions.

Diffusion of Innovations; Social Networks; Regional Issues; ICT4D;
Information Technology; Information Poverty.

RESUMO

Neste estudo, analisamos o papel das Tecnologias de Informagdo e Comunicacao (TICs) para suporte as
atividades de gestao por produtores rurais do Brasil. Para tanto, utilizamos um conjunto de dados de
respostas de 113 agricultores do estado de Minas Gerais, que é uma area relevante do setor do agronegdcio
brasileiro. A andlise descritiva indicou que o WhatsApp foi o aplicativo com maior frequéncia de uso
durante a semana. Além disso, os respondentes percebem que possuem 0s recursos necessarios para
utilizar as TICs, bem como um conhecimento adequado desses recursos. Este estudo reforga a relevancia
de considerar aspectos regionais na analise da adog¢ao de novas tecnologias, especialmente no Brasil, um
pais que apresenta desigualdades e diferencgas culturais entre as regides internas.

Difusdo de Inovag¢des; Redes sociais; Questdes Regionais; TIC4D;
Tecnologia da Informacao; Pobreza de Informacao.



There are many advantages of Information and Communication Technologies (ICTs) in supporting
management activities, and information technologies can provide better conditions of business
management for rural producers. In this way, farm businesses can achieve better performance using
Internet (Khanal; Mishra, 2016), social media (Morris; James, 2017) and smartphones (Michels et al., 2019)
in management. Resources related to ICT reduce time spent by farmers with displacement, improve their
communication, responsiveness and information access and optimize processes (Islam et al., 2018; Steinke
et al., 2020). Mobile phones provide better opportunities to increase income and reduce vulnerabilities
experienced by farmers (Msoffe; Lwoga, 2019). ICTs still help to identify market opportunities (Hoang,
2020) and agriculture services that can be extended with use of ICTs (Birke; Knierim, 2020), which is
especially relevant in areas where digital inclusion is in progress.

Considering that information access can contribute to social inclusion (Mckeown, 2016), ICTs
adoption can collaborate with the performance of farmers and benefit their communities in a social and
economic perspective. Consequently, the use of ICTs can be positively associated with the economic growth
of a country (Tripathi; Inani, 2020), and it plays a relevant role for development (Malaquias; Malaquias;
Hwang, 2017). In this case, these technologies are also known as Information and Communication
Technologies for Development (ICT4D). “The main focus of both research and practice in the [ICT4D] field
is the so-called developing countries and, in particular, emphasis is often placed on the less materially
advantaged members of those societies” (Walsham, 2017, p. 18).

Despite the advantages of ICTs and their contribution for development, Aldosari et al. (2019)
verified that some farmers still have doubts about ICT4D usefulness. Access and adherence to ICT4D
amongdifferent populationlayersinvolve challengesand barriers, related to social, cultural, institutional
and political aspects of society (Zheng et al., 2018). Following this reasoning, practices of ICT4D are
guided by different players, with social and economic differences; these players can also be inserted in
diverse historical and cultural contexts (Dearden; Kleine, 2020). Therefore, these asymmetries should
guide ICT4D-related research, since information and inferences from these studies can vary among

regions and countries.
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A dichotomy that exemplifies this situation is the differentiation in the use of technological
resources, or the extent to which they are used, when comparing urban and rural managers. In the rural
environment, managers may face barriers that are not frequently observed in the urban environment.
As examples, we can mention training access to the use of technologies (Morris; James, 2017) and rural
infrastructure (Chen et al., 2011; Adeleke, 2020). This perception is in line with the observation made
by Cibangu (2020) about research related to the use of cellphones in rural areas, considering that these
places are “characterized by specific things that could be misleading and indeed dangerous to human
life if ignored, such as lack of electricity, police, Internet, road, bank, cash, house, hospital, toilet, store,
government, safe drinking water, etc.” (Cibangu, 2020, p. 20). This discussion also gain attention in the
context of information divide, a distinction among societies based on resources and access of information
(Goulding, 2001).

In this way, improvements in rural management considering new technological resources should
be a permanent goal in a developing country where the agribusiness has a relevant participation on the
economy. This is the case of Brazil, where agribusiness plays a relevant role for the economy (CNA, 2020),
being responsible for the majority of exportation products (CNA, 2017). The use of ICTs is increasing among
Brazilian farmers (ABMRA, 2017), so it is an interesting point to understand whether (and how) this use is
applied to management. Thus, this paper aims to answer the following research question: What is the role
of ICT tools to the management of Brazilian rural businesses? Following this research question, the main

purpose of this paper is to understand the role of ICT tools to the management of rural businesses.

Brazil is a large country and it is important to mention that Brazil has differences at a regional
level, so, even in the country, practices and barriers related to ICT4D are diverse and with different
initiatives to achieve improvements. For example, based on the research conducted by the Brazilian
Institute of Geography and Statistics (IBGE, 2018b), in the Southeast region of Brazil, 68.5% of the
population living in rural areas had a mobile cellphone; this percentage varies among regions,
being 76% in Midwest, 71.9% in South, 51.2% in North East and 40.4% in North region. While the

Brazilian Southeast was the region with the higher levels of access of the population to the Internet
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(81.1%), the North and North East registered lower percentages (64.7% and 64%, respectively). The main
reasons related to the low levels of Internet use among rural inhabitants were lack of interest, the price
of the service (considered as expensive) and the absence of the necessary knowledge to use it among the
residents of the household (IBGE, 2018b).

In this context, the understanding of ICTs use in Brazil, as well as the proposals aimed at
improving rural access to technology, must consider the features of each respective region. This factor
reinforces the relevance of this research, which takes as a reference a prominent region in Brazilian
agribusiness. The results related to research in this area can also provide useful information to support
joint actions between Internet service companies and government programs, aimed at improving the
quality of life of individuals who live in rural areas. Cost reduction of Internet access should be included
in this agenda. These initiatives can also facilitate the democratic access to information, as well as
the professional development of rural producers. The main results of this paper have the potential to
encourage capitation and training activities designed to rural producers through government schools,
telecommunication companies, financial institutions, cooperatives, and rural syndicates, which usually
have a closer contact with the farmers.

The implementation of such actions requires the identification of characteristics related to the
use of ICT by rural producers, allowing the identification of gaps that could be addressed and tools that
could present a better adherence to the rural managers’ reality. Thus, this research provides information
that can support the implementation of actions mentioned in the previous paragraphs. Additionally, the
identification of technological tools and social networks most used by rural producers can guide proposals
aimed at optimizing the use or improvement of these technologies for rural management.

This paper also contributes to the debate on inequalities, since inequalities and poverty can
generate other negative effects to the society, preventing, for example, developmental opportunities
(Matli; Ngoepe, 2021). Information poverty “can be the result of no available information, it can also
arise when information is available but people cannot understand it or apply value to it” (Mckeown,
2016, p. 3). Latin America, a region where Brazil is located, is marked by social and economic
inequalities (Barja; Gigler, 2007), which indicates the relevance of studies related to resources that

affect information access in the region.
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Moreover, the results of the study can be discussed considering the context of information poverty
and information divide, since the development of human freedom requires a better understanding of
information and communication issues (Sen, 1999; Goulding, 2001; Barja; Gigler, 2007). Therefore, this
paper can contribute to the literature addressing information poverty (Chen et al., 2011).

Previous research addressed the use of mobile devices in rural areas (Alam; Wagner, 2016; Steinke
et al., 2020; Cibangu, 2020); this study expands previous research by analyzing mobile devices use and
social networking platforms specifically in managerial practices of rural producers from Brazil. Moreover,
we considered a perspective involving the use of Internet and social networking platforms (WhatsApp,
Instagram and Facebook) in the managerial process of rural property. Although there are studies that
analyzed the use of social networks on management (Ollington et al., 2013; Morris; James, 2017; Naeem,
2019a), this approach is not usually considered in the ICTAD optic with focus on a Latin America country,
as explored in this research.

According to the literature review developed in this study, there are different kinds of research
related to ICT4D use in rural areas. Some approaches employed in previous research involve aspects that
could be associated to managerial activities done by rural producer (such as learning, training, and access
to market information). This research contributes to the current literature since it considers management
and its association with ICTs use. When this association is carried out effectively, it can boost economic
and social development of rural producers and, therefore, the local and regional development of their
communities. The paper also highlights the intensity and the presence of ICT resources, particularly social

networks and mobile devices, in the context of rural management in Brazil.

The research was carried out in Minas Gerais, a state with the third largest participation in
the formation of the Brazilian Gross Domestic Product (GDP). Located in the Southeast region of
Brazil, Minas Gerais is the fourth Brazilian state in territorial extension. The local language is the
Brazilian Portuguese, as it is in other regions of Brazil.

The history and culture of Minas Gerais are closely related to agriculture and cattle raising.

The development of these activities in the region began at the end of the 18th century, with the
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decline of the gold cycle. In the course of the 20th century, cattle raising became more relevant to
the state’s economy, especially after the coffee crisis in the 1930s (CED, 1969). Despite the increase
in urbanization and industrial development, in the 21st century agriculture remains as a relevant
activity in Minas Gerais, considering social and economic aspects.

The state concentrates 12% of the Brazilian agricultural establishments and is the main
producer (or at least one of the main producers) of various items, such as: coffee (49.7% of national
production); olives (21%); forestry (20.4%); milk (27%); beans (18.4%); and sugar cane (9.7%). In the
year of 2020, Minas Gerais registered an increase in the revenue of grain harvest (SEAPA, 2021).
The activities related to agriculture and cattle raising in Minas Gerais also enable the production of

derivatives from animals and plants, that have economic and cultural relevance.

This study is organized in five sections, including this introduction. The second section
contains a literature review related to ICT4D and information technology in rural areas, as well as
the literature related to social networking platforms. Then, we describe the procedures to data
collection and data analysis. The fourth section presents the results and discussion and the final

section contains the conclusions and implications.

There are many advantages of using ICTs in rural areas. For example, Cibangu (2020), using
interviews, investigated how cell phones provide development in rural areas of Congo. According
to the results of the research, “there is no question that the emphasis of cell phone research on
topics such as social networks, business networks, market price, and information asymmetry can be
beneficial to cell phone users and society at large” (Cibangu, 2020, p. 28). Moreover, farm businesses
can achieve better performance using Internet (Khanal; Mishra, 2016); mobile phones help rural
producers to reduce their vulnerabilities (Msoffe; Lwoga, 2019); and agricultural services can be

extended through ICTs (Birke; Knierim, 2020).
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However, different contexts and personal perceptions can influence the level of access and
willingness to use ICT resources. In this way, when evaluated how ICT can contribute to sustainable
development in rural communities in Nigeria, Okon (2015) concluded that cultural aspects are
associated with the adoption ofinformation and communication technologies, such as Internet, mobile
devices, television and radio. Considering other important characteristics beyond the economics in
the identification of factors that motivate the adoption of ICT4D in the managerial process, Alam
and Wagner (2016) concluded that non-monetary aspects are more relevant for producers; many
producers are not aware about the monetary benefits from ICTs use.

Panganiban (2019) developed a case study to analyze e-governance use for rural producers
from Philippines. There are limitations commonly observed in relation to these technologies (restrict
financing, absence of infrastructure, deficiency in human resources); however, the author highlighted
that mobile devices and social media platforms, in the field of e-governance, contribute to producers
so they canimprove their managerial abilities and their decision making process. Thus, the restrictions
observed should be mitigated to provide the development of policies related to e-governance; these
policies can contribute to improvements in the agricultural sector (Panganiban, 2019).

Still as barriers to ICT adoption by farmers, there are also the lack of services that adapt to
the context and needs in rural areas (Islam; Gronlud, 2011) as well as demographic variables that
can affect ICT use. Besides that, Gollakota et al. (2020) identified that the factors associated to ICT
use for development (information quality, relative advantage, self-efficacy, and availability of other
services) differ from the factors associated to ICT use for personal purposes (effort expectancy and
cost). Therefore, the strategies to increase ICT adoption among rural producers should vary according
to the use purpose.

Based on the previous discussion, one can note several advantages that ICT resources can
provide for the development of rural areas; however, some barriers still exist. One is the lack of
adequate technological infrastructure, which can increase inequalities in access to information
between urban and rural areas (Adeleke, 2020). For example: i) the acquisition of a computer
can represent an impracticable investment for low income farmers (Chen et al., 2011); and ii) the

telephone charge can be different when comparing rural and urban areas (Chen et al., 2011). It is
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also necessary to develop the skills for rural populations to use and develop through ICT. Therefore,
the necessary resources on ICT — skills, tools, infrastructure — can be a preponderant factor for the
development of rural areas.

Wyche and Steinfield (2016) proposed that software developers should reconsider “the design
of mobile phones, and developing innovative educational interventions” (Wyche; Steinfield, 2016,
p.11). AlBar and Hoque (2019) also mentioned the relevance of providing farmers the necessary
knowledge to use ICT in the context of rural small and medium enterprises in developing countries.

Digital divide is another issue that requires attention and is related to infrastructure and to
the necessary resources to use ICTs. “Not all members of society have access to ICT or to the benefits
they bring” and “those who lack access to them become further disadvantaged, since information and
services are increasingly, or solely, provided via the new technologies” (Rooksby et al., 2002, p. 197-
8). For Hossain and Samad (2020), mobile phones reduce communication barriers and digital divide
in rural lagging regions, since these devices help farmers to improve their profits, and contribute to
women’s empowerment in rural areas. This view reinforces the comprehension of ICTs as elements
for social and economic development.

According to previous research (Venkatesh et al., 2003), another element that may be a
barrier to the use of ICT is the users’ perception of the compatibility of these tools with their day-to-
day activities, as well as the compatibility between the different technologies used. This reasoning
can also be extended to the rural areas. For instance, difficulties to reading text in the screen when
farmers are in the field on sunny days, lack of skills to input text, inadequate illumination at home,
and the use of the same device for many years could discourage the use of mobile devices by farmers
(Wyche; Steinfield, 2016) and, therefore, being seen as incompatible with their activities.

For Yoon et al. (2020, p.4) “if smart farming technologies are compatible with a farm’s current
work, the farming organization will be more likely to adopt it”. Considering this perspective, the
willingness of rural producersto use ICT devices canincrease when they perceive compatibility together
with the advantages that social networks or other applications bring to managerial activities. Thus,
the rural producers could become more inclined to use ICT devices, such as cell phones or laptops,

when they realize that WhatsApp or Facebook, for example, favors communication with customers
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and suppliers, facilitate the sending and receiving of information or documents and speed up internal
processes. This could increase access and dissemination of information, as well as improve management
practices and increase the economic returns of rural families and their respective communities.

Age can also be a factor associated with the use of ICTs (Venkatesh et al., 2003; Islam;
Gronlud; 2011). The different stages of life in which rural producers find themselves could require
different strategies for training in the use of technologies. These approaches may be relevant to
increase the elderly’s access to information and technological resources, which could contribute to
their personal and professional development, and to reduce inequalities arising from the age factor.

In this way, Soja and Soja (2020) highlighted that adoption of technology in organizational
context needs cooperation between different generations involved, in order to reduce insecurities
of older members. Lu and Chang (2016) identified connection difficulties, perception of being too
old to learn, expensive access, and not having a device to connect to, such as barriers for senior or
older farmers to use Internet. Besides this, some farmers declared they are afraid of computers,
they are slow at typing or they are just not interested in using Internet. When analyzed challenges
for diffusion of Internet of Things in Latin America, Malaquias and Albertin (2019) pointed out age
as a factor related to the use of technologies. Some possible reasons are that it would be harder for
old people to handle these resources or they could have a lower level of trust in new technologies.

In addition to age, gender can also be associated with ICT use. Men would be more likely to
adhere to new technologies (Minton; Schneider, 1980; Venkatesh et al., 2003). Conversely, encouraging
women to use ICT could provide them with greater independence and increase their access to
information. This reasoning would be in line with Yeganehfar et al. (2018), since the authors concluded
that there is a gender gap in ICTs use and, in order to increase the participation of women, the authors
suggested to reinforce women knowledge and abilities, with equal educational opportunities.

Since ICT can bring many benefits to farmers that reflect socially and economically in the
regions where they operate (Khanal; Mishra, 2016; Msoffe; Lwoga, 2019; Zhou et al., 2020), those

barriers must be faced and solved to facilitate ICTs use ICTs by them.
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There are many advantages of using ICT to perform organizational tasks. For instance,
management of human resources can be improved with the use of social networks. These tools
mitigate communication barriers between bosses and subordinates, support process of recruiting,
selecting, evaluation and engaging people, and reinforce workforce interaction (Yokoyama, 2016).
In New Zeland, Ollington et al. (2013) highlighted, among other findings, the relevance of Facebook
to attract and screen new human resources. The authors pointed out that “companies can also
proactively engage with social networks by building their own” (Ollington et al., 2013, p. 262).

Furthermore, customers can search for references about a product or service in tools
available in mobile devices, and on-line reviews of users can influence purchase intention. Naeem
(2019b) identified Facebook, WhatsApp and YouTube as the most used platforms for this purpose in
the context of an Islamic country, including the use, by customers, of discussion groups on Facebook
and WhatsApp.

Therefore, firm managers, in general, should use information from these mechanisms
to understand the perception of customers about services or products, as well as to provide
feedback in relation to eventual complaints. The management of this information facilitates firms’
responsiveness and can increase reliability and empathy of customers (Naeem, 2019a). Advantages
of ICTs for communication with customers and business partners were also observed in the context
of the Ghanaian micro-entrepreneurships (Asiedu et al., 2019).

Morris and James (2017) observed that social networking platforms, such as Facebook, have
an important role for the strategic decision-making process of farmers. These platforms can facilitate
the cooperation in agriculture sector, providing conditions to innovate the supply chain and aggregate
value to products (Morris; James, 2017). Results of abovementioned studies indicate relevance of

social networks, as well the devices associated with their use, to upgrade practices of management.
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This research was conducted in the Minas Gerais State, one of the most relevant areas for
agribusinessin Brazil. Through paper-and-pencil method, we collected 113 structured questionnaires
answered by farmers, applied from December 2018 to April 2019. In this research, we considered
as “farmers” those who control rural properties, regardless of size, and who develop agriculture or
cattle raising on these properties. The profile of the participants was distinct and ranged from those
who live in the city and work in rural production with the help of employees, to those who live on
the farm and produce on it, involving also family farming.

Participants are producers of several farm products, such as milk, cattle, soy and corn.
The contact with each potential respondent was done in places such as auctions, rural syndicates
and agribusiness fairs, justifying the use of the paper-and-pencil method. After obtaining the
confirmation that the potential respondent was a farmer, we explained the content of the research
and presented the consent form, in which the respondent was informed that he/she could interrupt
the participation at any time, that the participation was voluntary, and that we were interested in
collecting perceptions (so there were not correct or incorrect answers).

In this research, we seek to reduce eventual limitations for the participation of potential
participants. When some participants showed difficulty in reading or understanding some terms
used in the questionnaire, we clarified them about the research, the kind of responses, the consent
form and other questions related to the expressions used, in addition to reading the questionnaire.
The development of a research in the ICT4D field, considering a critical approach, involves a dialogue
with the participants, which helps in the development of the concepts of representation and
subjectivity (De et al., 2018). In some cases, during data collection of this research, the respondents
spontaneously told us stories related to their experience, related to their work in rural activities,
or related to the use of technologies. These stories provided us with insights related to the use of
technologies in the rural context. However, in the quantitative analysis, we only considered the data
collected from questionnaires.

In relation to the concept of social media, Fuchs (2017, p.32) points out that it “depends

on how one conceives the social”; so this response needs to consider sociological theories. In this
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way, the platforms considered as social media in this study meet the definition criteria, since they cover
aspects such as a sense of belonging, human cognition, communities and human cooperation. It includes
WhatsApp, which allows interaction in groups (communities) with hundreds of members, and two other
social networking platforms: Facebook and Instagram.

We analyzed four constructs in this research; Table 1 contains the items related to each construct.

Table 1 | Description of the items

USE 1 ... MOBILE PHONES for business management?
USE 2 ... TABLETS for business management?

USE 3 ... LAPTOPS for business management?

USE 4 ... COMPUTERS for business management?

SN 1 ... INTERNET for business management?

SN 2 ... WHATSAPP for business management?

SN 3 ... FACEBOOK for business management?

SN 4 ... INSTAGRAM for business management?

SN5 Do you usually use social networks in your daily life, for personal purposes? (Yes/No)

RES1 ... | have the necessary resources to use mobile devices.

RES 2 ... | have the necessary knowledge to use mobile devices.

RES 3 ... I have the necessary knowledge to use the Internet.

COMPAT 1 ... mobile devices are compatible with other technologies that | use.
COMPAT 2 ... mobile devices are compatible with my day-to-day activities.

Notes: these items were selected based on previous research, specifically: Adeleke (2020), Benard et al. (2019), Khanal
and Mishra (2016), Koksal (2016), Malaquias and Albertin (2019), Mandari et al. (2017), Morris and James (2017),
Ollington et al. (2013), Owusu et al. (2018), Venkatesh et al (2003), Yoon et al. (2020); USE represent items related to
ICTs Use; SN represent items related to Social Networks; RES represent items related to Necessary Resources; COMPAT
represent items related to Compatibility.

On one hand, two constructs (ICTs Use and Social Networks) are represented by the average of
days per week in which farmers use the respective tool for management. On the other hand, the other two
constructs (Necessary Resources and Compatibility) were obtained through the average of the answers,

basedinaLikert scale from 1to 5, where 1 means “totally disagree” and 5 means “totally agree”. Cronbach’s
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Alpha of constructs ranged from 0.69 to 0.77, indicating reliability of them. Age and Gender were also
evaluated in the descriptive analysis, considering the importance of these variables to understand ICT use
(Venkatesh et al., 2003; Koksal, 2016; Lu; Chang, 2016; Owusu et al., 2018).

In relation to the use of variables based on the frequency of days (ICTs Use and Social Networks),
even indirectly, they indicate some characteristics inherent to the rural context. As previously mentioned,
the use of technologies in rural areas can face barriers related to infrastructure (Adeleke, 2020), training
(Morris; James, 2017), electricity (Cibangu, 2020), among others. A high frequency of days using a given
technology can indicate that the producer has the necessary infrastructure to use it and that it is available
for several days of the week (or every day). The daily use of some technological tools can also indicate that

the producer is more familiar with such technology, being able to use that resource.

Table 2 presents the descriptive statistics of items used in quantitative analysis.

Table 2 | Descriptive statistics of the variables (at the Item level)

Items N Mean S.D. Min. p25 p50 p75 Max.
USE 1 113 5.442 2.478 0 4 7 7 7
USE 2 113 0.442 1.586 0 0 0 0 7
USE 3 113 1.513 2.457 0 0 0 2 7
USE 4 113 1.319 2.505 0 0 0 1 7
SN 1 113 3.301 2.933 0 0 3 7 7
SN 2 113 5.035 2.847 0 3 7 7 7
SN 3 113 1.062 2.354 0 0 0 0 7
SN 4 113 0.805 2.125 0 0 0 0 7
SN 5 113 0.513 0.502 0 0 1 1 1
RES 1 113 4.372 0.898 2 4 5 5 5
RES 2 113 4.071 1.050 1 4 4 5 5
RES 3 113 3.823 1.234 1 3 4 5 5
COMPAT 1 113 3.876 1.135 1 3 4 5 5
COMPAT 2 113 4.212 0.839 2 4 4 5 5
AGE 113 52.6 15.2 21 40 53 63 85
GEN 113 0.938 0.242 0.000 1.000 1.000 1.000 1.000

Notes: the variable AGE represents the age of the respondent; GEN represents the variable gender, that receives 1 for
males and 0 for females; USE represent items related to ICTs Use; SN represent items related to Social Networks; RES
represent items related to Necessary Resources; COMPAT represent items related to Compatibility.
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The average of USE was 2.18 days per week, showing that there is space to expand the use
of ICTs for rural management among Brazilian farmers. Considering the items of this construct, we
observed that the ICT resource used with more frequency is mobile phone (on average 5.44 days
per week). This reinforces data by ABMRA (2017) about increase in use of mobile phone by Brazilian
farmers. On the other hand, the less used devices were laptops (1.51), computers (1.32) and tablets
(0.44). A possible reason for the low usage of these devices is related to size, when compared to
mobile phones. When the farmer is in the field or handling production, he/she can find it difficult
to use large devices or devices that usually need both hands for usage. Table 3 also contains the

descriptive statistics, however, considering the average of the items by construct.

Table 3 | Descriptive statistics at the Construct level (an average of the respective items by construct)

ICTs Use 113 2.179 1.644 0.000 1.250 1.750 2.500 7.000
Social Networks 113 2.551 1.910 0.000 1.250 2.500 3.500 7.000
Necessary Resources 113 4.088 0.869 2.000 3.667 4.000 5.000 5.000
Compatibility 113 4.044 0.900 1.500 3.500 4.000 5.000 5.000

Notes: In this table, the average for the construct Social Networks considers the items from SN 1 to SN 4, since SN 5 is
a dummy variable.

The average of the construct Social Networks was 2.55 days per week (Table 3), which
indicates that farmers are underusing the Internet and social networking platforms for farm
management purposes. Among the components of this construct, WhatsApp is the most used tool by
the respondents of this research (see Table 2). Farmers use this app for management on average 5.03
days per week, and more than 50% of respondents (precisely 63% of them, consulting the database)
use it every day of the week. We presume that an easy to use layout and gathering resources such
as text massage, voice massage, video call, group discussions and possibility of make advertising
through status are characteristics that can be related to this result. Internet was used on average 3.3
days per week (in this case, Internet is considered for a more comprehensive purpose, such as to

seek information for products prices, weather information, e-government platforms among others).
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Once there are many advantages that Internet can bring to management, positively affecting
farm’s performance (Khanal; Mishra, 2016; Msoffe; Lwoga, 2019), it is an interesting point its use
by farmers. Facebook is the second less used platform (0.8 days per week), indicating that farmers
can expand their perception regarding the benefits of this tool, as presented in previous research
addressing social media (Morris; James, 2017). Considering that Instagram has become even more
popular and many users have migrated from Facebook to it (Hou; Shiau, 2019), Instagram seems to
have emerged as a relevant platform for business. However, it is the least used platform by farmers
who answered the questionnaire — less than one day per week (75% of the respondents do not use it).

Farmers agreed they had necessary resources and appropriate knowledge to use ICTs. In the
scale from 1 to 5, respondents answered 4, on average. We observed they had a higher perception
in relation to having necessary resources and knowledge to use mobile devices (4.37 and 4.07,
respectively) in comparison with knowledge to use Internet (3.82). In the same way, average of
construct related to compatibility was 4.04. Therefore, on average, farmers agreed when questioned if
mobile devices were compatible with other technologies and with their day-to-day activities.

The average age of participants was 52.6 years and 93.8% were males (this information is also
available in Table 2). This discrepancy between males and females was also noted when analyzing
previous research in Brazilian context, where women farmers are less common in studies (Bracht;
Werlang, 2015; Ferreira et al., 2017; Almeida; Massarani, 2018; Maia et al., 2019; Richards et al., 2020).
Additionally, the agriculture census of 2017 showed that 86% of Minas Gerais’ farms are managed by

males (IBGE, 2018a). Thus, the sample seems close to that observed in population.

The main purpose of this study was to understand the role of ICT tools to the management of
rural businesses. We characterize the role played by ICT through the tools and platforms used, as well
as the frequency of use, and this frequency can be an indication of the impact of technology on the
daily lives of rural producers.

According to the main results, ICT devices such as computers, tablets and laptops have been

used by farmers with low frequency for the purpose of management practices. Moreover, a portion
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of farmers (25% of the respondents use social networks for management during 3 or more days per
week, on average — Table 3) seems to realize the advantages of using Internet and social networks for
rural management. Internet is a basic resource to access social media platforms; however, through the
Internet, farmers can access other types of information than facilitate their managerial activities, such as
products prices, weather information, e-government platforms among others. Considering the various
advantages that these mechanisms can provide (Ollington et al., 2013; Khanal; Mishra, 2016; Morris;
James, 2017), it becomes relevant to expand their use in rural areas. ICT devices and resources can
help rural producers to improve their management practices, increase their access to information and
expand their forms of communication with suppliers, customers, rural cooperatives and public entities.

Regarding the construct Compatibility, respondents believe that mobile devices, in general,
present a good adherence to their daily activities, as well as to other technologies that they use.
According to previous studies (Mandari et al.,, 2017; Yoon et al., 2020), such perception about
compatibility could affect the adoption of ICT resources and improve the use of technologies by
farmers. In relation to the construct Necessary Resources, respondents also believe that they have the
basic resources to use ICTs as well as the necessary knowledge.

Observing the low scores for many items of ICT use, compared to the average scores for the
two previous constructs (Compatibility and Necessary Resources), these results highlight an important
gap to increase the use of technology to help rural producers in the management of their businesses.
The producers seem to perceive the compatibility of technological resources and believe that they
have the basic resources to use them, however, the effective use supporting management activities
seems to be low.

A possible reason for these results is that, despite farmers having necessary resources to use
these tools in management, they are not necessarily willing to use them. If farmers think they have
necessary resources when they actually do not have, this also could cause an indirect effect on ICT use,
a relationship that could be tested in future research. In this case, precarious access to ICT resources
could negatively affect ICTs use for management purposes, since the unavailability of a given resource
can demotivate or decrease the confidence of the producer in using a technological resource for

managerial purpose.
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The results of this research can contribute to improve the understanding of ICT4D in rural areas,
generating information that can support actions to improve the use of technologies by rural producers.
By contributing to the managerial process of rural producers, ICTs can provide better performance,
leading to efficiency and effectiveness of the business and to well-being of rural producers’ families. In
turn, the integrated development among rural communities expands local and regional development,
generating benefits that also affect other actors of the production chain.

Itis worth to consider that, according to a report developed by the United Nations Development
Program in partnership with Brazilian research institutions (UNDP, 2017), rural inhabitants have fewer
years of schooling, lower income, and lower life expectancy. Actions aimed at improving the quality of
life and income of this population, including the use of technologies, contribute to a shared prosperity,
reducing poverty and inequality. In this sense, projects aimed at this purpose can apply to get support
from international organizations that deal with these issues, such as the World Bank, which invests in
related actions in Latin America (World Bank, 2017).

Brazil is a country that has inequalities. Brazil has a value of 53.9 for the Gini index (World
Bank, 2021), which is in the same range of other countries such as Mozambique, Botswana and Central
African Republic. According to the United Nations Development Programme (UNDP, 2021), considering
the Human Development Indicators, Brazil is in the 842 position with an index equals to 0.765. The
Purchasing Power Parities of Brazil in 2020 was 2.311, a value closer to Turkey (2.133) and far from
countries such as Greece (0.546) and Portugal (0.574) (OECD, 2021).

As presented by Avgerou (2017), the development generated by ICTs is not a relationship of
cause and effect; for Qureshi (2017, p. 15), “while ICTs have in fact increased productivity and wealth
in many countries of the world, they have also been the cause of income inequality”. Despite the usual
focus in ICTs as tools to make a better world, Qureshi (2015, p. 512) highlighted that “the key questions
that enable academics to make contributions to their field and practitioners to use these contributions
to enabling ICT implementations and policies that improve people’s lives remain to be discovered”.

Therefore, questions may arise about the effective contribution of ICTs to reduce social
discrepancies, particularly in countries with a high level of inequality such as Brazil. Considering that

inequality is an inherent factor in the capitalist society and that it cannot be completely eliminated,
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but reduced, this issue is a key point to be considered in projects and actions aimed at encouraging the
use of ICTs by the rural population. As previously mentioned, access to technology in rural areas can
face additional barriers when compared to urban areas, such as infrastructure deficiencies and higher
costs. We believe that regional analysis, such as the one developed in this study, contributes to actions

that can reduce inequalities.

This study analyzed the role of ICT tools to the management of Brazilian rural businesses,
considering a relevant region for Brazilian agribusiness. We developed and applied a questionnaire to
investigate factors that could influence that adoption. One hundred and thirteen (113) participants of
study were producers of a range of products, such as milk, corn, cattle, soy and fruits.

We observed that farmers used ICT devices for management on average 2.18 days per week and
the most used device was mobile phone. One possible reason pointed out to explain larger use of mobile
phones was the facility to handle this device in comparison to laptops, computers and tablets. Social
networks were used on average 2.55 days per week for the same purpose, while Internet was used 3.3
days per week. The most frequent of these tools used in management was WhatsApp. We proposed the
aggregation of many resources in this app as a possible justification for this preference.

We believe that the results of this study can contribute to actions taken by government,
cooperatives, universities and development agencies, addressing the individual and managerial
development of rural producers. Projects developed through public-private partnerships, involving
electricity, telecommunication and education companies, can expand the access to technology and
increase the offer of training opportunities. In this regard, institutions can apply to get support from
organizations such as the World Bank, which invests in initiatives aimed at shared prosperity. Therefore,
farmers can improve their abilities related to ICTs use, with the potential to become disseminators of this
knowledge among friends and relatives. Training can also contribute to the farmer realize the utility of
Internet and mobile devices to facilitate the managerial process.

The advantages arising from such actions can increase the financial returns of rural producers, also

generating benefits to the economic development of the region. In the social aspect, the development
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provided by technology to rural producers can include a more democratic access to information, the
possibility of obtaining education and other benefits that, over time, can collaborate to reduce the
inequalities observed between the urban and rural areas (UNDP, 2017). It is also important to highlight
the existence of opportunities to increase women empowerment in the rural context, offering
resources for them to develop skills and competences in ICTs accordingly to their perspectives and
specific needs.

Furthermore, this study can expand the literature because we observed characteristics of rural
managerial behavior of Brazilian farmers considering the ICTs use perspective. Besides, we analyzed
variables that, to the best of our knowledge, were not observed before in the Brazilian rural context,
for example, the use of Instagram for rural management. Results presented can contribute to future
studies in this area, including research related to ICT4D and the literature addressing technology and
the digital divide (Rooksby et al., 2002; Hossain; Samad, 2020). Additionally, information divide is a
concept that considers the separation among those who have access to a large amount of information
and those who are not able to find/interpret/use information (Goulding, 2001); therefore, the results
of this study can also advance the understanding of the resources that can facilitate the access of
information in rural areas of Brazil.

There are some limitations related to this research that should be mentioned. The first
limitation is naturally related to our research questionnaire. It represents a structured form to collect
information and does not involve voice recording, for example. The use of interviews with voice
recording followed by transcription and content analysis, would offer other directions for the results;
however, extensive interviews could affect the number of participants and the number of concepts
investigated. Therefore, we employed a structured questionnaire, allowing the participation of more
than a hundred respondents. Another limitation is related to our decision of analyzing a Brazilian
region in which rural activities are relevant; in other Brazilian regions, where agribusiness is not so
representative, the use of information technologies for rural management may present particular
characteristics that are not necessarily observed in the cities of Minas Gerais. Moreover, the sample is

comprised of responses from a limited number of cities from Minas Gerais.
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We recommend that further studies go deeper to identify elements that could expand the
understanding about the results related to the constructs Compatibility and Necessary Resources (with
large scores) in comparison to the results for the effective adoption of ICT devices for management
purposes. Characteristics of farms, such as the complexity level of their products, could also be

investigated and included in future research.
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