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Abstract. This article focuses on practical achievements and assessments of the results of
e-government measures in the agricultural sector. E-government is based on the application of
digital technologies aimed at improving public services and interaction between all stakeholders.
As a tool for modernizing agriculture, it plays a crucial role in boosting the living standards
of farmers. The study analyzes recent and current e-government tools that provide digital
access to markets and data and dissemination of relevant information on agriculture via
eMkambo, Agritex Mobile, the EcoFarmer app, etc. The authors examine the effectiveness of
the Al application, blockchain, and the Internet of Things and identify the most significant
bottlenecks. Based on the obtained results, it became possible to define key development
tracks for the agriculture-oriented pilot projects associated with digital technologies. Such an
approach proves to be highly relevant due to the fact that agriculture is a key sector ensuring
food security and economic development of states.
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AnHoTanus. JlaHHasl CTaTbsl IOCBSILEHA IPAKTUYECKHUM AOCTHXKEHMSIM W MCCAEIOBAHUIO
pe3yabTaTOB pabOThl AJEKTPOHHOIO MPABUTEILCTBA B CEIBCKOXO3SIMCTBEHHOM CEKTOope. DjieK-
TPOHHOE TPaBUTEJILCTBO OCHOBAaHO Ha MPUMEHEHUM LMGPOBBIX TEXHOJOTUNA IJIs YAy4YlIEeHWUS
rOCYIapCTBEHHBIX YCJIYT WM B3aMMOACHCTBUSI MEXIY 3aMHTEPECOBAaHHBIMU CTOpOHaMu. B Kaue-
CTBE MHCTPYMEHTA MOJIEPHU3ALMNYU CEJbCKOTO XO35IMCTBA OHO UTPAET PEIAIOLIYI0 POJIb B MOBbI-
IIEHUH YPOBHS XU3HM hepMepoB. B xome mccaenoBaHus ObLIM IIpOaHAIM3UPOBAHBI HEAAaBHUE
M TeKyLIe UHCTPYMEHTHI 3JIEKTPOHHOTO IPaBUTEILCTBA, IIPEAOCTABISAIONIME LTU(PPOBOMA JOCTYII
K PbIHKaM Y JAaHHBIM, PACIPOCTPAaHEHWIO aKTyaJlbHOU MHMOpMaLUU O CEJIbCKOM XO3SICTBE,
Takue kak eMkambo, Agritex Mobile, npunoxenue EcoFarmer u ap. ABTopamMu Takxe pac-
cMmatpuBaercsl 3¢ (GeKTUBHOCTh MPUMEHEHUS TEXHOJOTMU MCKYCCTBEHHOIO MHTEJUIEKTa, OJI0K-
yeilHa U MHTepHeTa Belleil ¢ MOCIeayolM BbISIBIEHUEM HanboJjiee MpoOJEeMHbBIX aCIeKTOB,
CBSI3aHHBIX ¢ UX BHeapeHueM. [lo pesynabraTaM MCCIeIOBaHUSI OBUIM OIpeneSieHBI KIIIOUeBBIC
TPaeKTOPUU Pa3BUTHS MWIOTHBIX IPOEKTOB, HAIpaBJICHHBIX Ha MPUMEHEHME IM(POBBIX TEX-
HOJIOTUI B CEJILCKOM XO3SIMCTBE — KJIIOUEBOM CEKTOpPE, 00eCHeYrBaOILIEM ITPOI0BOJbCTBEHHYIO
0e30MacHOCTh U 9KOHOMUYECKOE Pa3BUTHE rOCyAapCTBa.

KioueBbie cioBa: 2JIEKTPOHHOE ITPaBUTEIBCTBO, LMMpPOBasi TpaHCHOpMAIIUs, CEIbCKOXO-
3STIMCTBEHHAS MOJUTHKA, LI(POBasi TPaMOTHOCTh, YMHOE CEJILCKOE XO3SIMCTBO, MCKYCCTBEHHBII
MHTEJIeKT, OJiokueitH, MHTepHeT Belueit

Jas muruposanus: Yunroso K. CoBpemeHHbIe MPOOIeMbI TOCYIapCTBEHHOTO PETYINpOBa-
HUS: 2JIEKTPOHHOE TPABUTENIbCTBO U CEJIbCKOXO3SIMUCTBEHHAs MoauTrKa // TexHORKOHOMUKA.
2024. T. 3, Ne 2 (9). C. 15—26. DOI: https://doi.org/10.57809/2024.3.3.10.2

DTO cTaThsl OTKPHITOTO MOCTYMA, pacnpocTtpaHsemas mo sueH3nu CC BY-NC 4.0 (https://
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Introduction

E-government is a term used to describe how the utilization of digital technologies by gov-
ernment agencies can increase the accessibility, efficiency, and transparency of public services.
These consist of a variety of online platforms and digital gadgets that facilitate interactions
between the government and residents, simplify government processes, and improve informa-
tion transmission. E-government initiatives have become crucial in supporting farmers in the
agricultural sector through timely provision of information as well as resources and markets.
The use of information communication technologies (ICTs) has been employed in these initia-
tives to address some major problems faced by farmers, for instance market instability, climate
change and resource depletion (Bwalya, 2012; Maydanova, Ilin, 2023.).

It is increasingly accepted that digital transformation in agriculture is a powerful engine
aimed at boosting productivity, sustainability and economic growth. With digital technologies
invited, farming practices are improved via optimization of resources, rise in crop yields and
better access to markets. This revolution entails several activities such as policy setting, pro-
motion of research and development projects, financial assistance, putting up infrastructural
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facilities and many others. Governments can encourage e-Government services to bridge the
Digital Divide so that even small scale farmers benefit from IT innovation. This in turn contrib-
utes to broader objectives of food security, poverty alleviation and sustainable rural development
(Chavhunduka, 2020).

Materials and Methods

This research implements an extensive literature review, encompassing academic papers,
government reports, and industry analyses. A descriptive analysis is employed to present a clear
picture of current agricultural landscape, highlighting its reliance on information and communi-
cation technologies. The main purpose is to assess how e-government influences the agricultural
sector in three major areas:

1. Government Initiatives: What government initiatives/policies have been put into place to
support the process of digitization? Ultimately, what policy frameworks/programs have been
built over time to promote farmers’ adoption of IT tools?

2. Impact on Farmers: Assessing implications of e-government services on information dis-
semination and market accessibility for farmers to evaluate the effectiveness of the government’s
digital assets and resources on the farming methods, featuring market accessibility, and its eco-
nomic effect on farmers.

3. Case Studies: Case studies for investigating best practices of e-government in agriculture.
In this sort of reviews we aim to discuss all examples of best practices in order to define existing
challenges and promising development paths.

Results and Discussion

E-government, or electronic government, aims to apply information and communication
technology (ICT) to government activities and practices so as to improve efficiency, transpar-
ency, and citizen participation. E-government includes the following constituents:

E-Services — provision of government services via internet, such as online submission of tax
returns or applying for a license;

E-Administration — utilization of digital tools to enhance internal government processes by
means of better resource management and operational efficiency;

E-Democracy — using electronic platforms, like online consultations or voting systems, in
order to facilitate citizen engagement and participation in decision-making processes.

E-government initiatives are focused on bringing public services closer, reducing administra-
tive loads, and promoting more openness as well as accountability. In relation to agriculture,
this can enable farmers receive essential data on weather patterns, prevailing market prices, and
best practices, hence increasing their productivity levels and boosting resilience (Chikwanha,
2019).

Government interventions aimed at supporting and regulating the agricultural sector are
referred to as agricultural policies. They may involve subsidies, trade restrictions, price stabili-
zation or support schemes and research and development programs, etc. Within the context of
digitalization, there are a number of policies that stand out:

Development of Digital Infrastructure — policies aimed at connecting rural areas through
internet access and ICT infrastructure for farmers;

Subsidies and Incentives — financial provisions towards adoption of new technologies includ-
ing training programs meant to improve farmers’ digital literacy;

Research and Development — funding for research in innovative agricultural technologies
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that can be transferred digitally to farmers;

Regulatory Frameworks — setting standards and regulations for digital tools and data man-
agement in agriculture so as to ensure safety, privacy, and compatibility (Da Silveira, 2021).

These policies are important for promoting widespread adoption of e-government services
as well as digital tools within agricultural sector. Effective agricultural policies can play a role
in bridging the existing digital divide by providing smallholders with the necessary resources
required to catch up with the ongoing technological changes in this field (Kshetri, 2014).

Digital transformation in its widest definition involves the integration of digital technology in
all business and social activities that transform the nature and modes of operation and deliver
services or value to people. Some of these technologies include precision farming, IoT sensors,
drones, and block-chain. They help farmers to:

Optimize Resource Use. With precision agriculture technologies, farmers can use water,
fertilizers and pesticides more efficiently thus reducing wastage and increasing yields.

Enhance Decision-Making. It is possible for farmers to access data analytics and Al to iden-
tify crop health issues, availability of soil nutrients, market dynamics etc.

Improve Market Access. By using digital platforms farmers can link up with buyers directly,
thereby avoiding middlemen, leading to fairer prices.

Increase Resilience. Real-time information on weather patterns and pest outbreaks enables
farmers to make timely responses to emerging conditions, thus minimizing associated risks
(Revenko, 2019).

Implementation of the above mentioned technologies in agriculture promises three potential
benefits — higher production output, sustainable development and profitability. Many tradition-
al problems that were faced by farmers including lack of access to markets and inefficient use
of resources can be addressed through the employment of various digital tools.

In order to successfully address existing problems and push for a more progressive form of
agriculture, it is necessary for governments to support new agricultural initiatives that have dig-
ital elements and modernize the sector to incorporate innovative technologies for the benefit of
the farmers. In Zimbabwe, for instance, such initiatives are associated with the push to increase
yields and productivity in the agricultural sector, and making agricultural production conform
to global market requirements. Government has realized the role of digital technologies in
solving some of the pertinent problems including, poor productivity, market access and sus-
ceptibility to climate change shocks. Consequently, several policies and programs that support
the application of Digital Tools and enhancement of competitiveness have been implemented
(Shonhiwa, 2021).

For example, the National ICT Policy envisages how ICT can be used to foster socio eco-
nomic growth, the sector which includes agriculture. This policy also stresses the necessity of a
strong digital platform, technology solutions, innovations and research. Moreover, the Agricul-
tural Policy Framework also includes digital transformation into its ongoing policy that is seek-
ing to enhance agricultural and food system through precision farming, mobile applications,
and e-extension services. The above mentioned frameworks provide an institutionalized oppor-
tunity to employ Information Technology in Agriculture and make it a systematic process which
can follow over a specific program cohesively in tandem with over all development programes.

E-Agriculture is another, perhaps one of the most famous, initiatives in agriculture. Its pri-
mary goal is to equip farmers with efficient instrumental and information support to improve
their performance and extend markets. It involves development of mobile applications that
provide information on weather, markets, and standards on the go. Another exemplary pro-
gram includes the Smart Agriculture that aims to utilize IoT sensors for resource management
resulting in increased crop productivity (Stoces, 2016). These are typically jointly realized with
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international organizations, as well as with private business.

To a greater extent, all these government trends are aimed at increasing efficiency in the
agricultural sector, gaining market access, and sustainable outcome. Coordination of ICT for
farming, through incorporating ICT tools into the farming processes is seen by the government
as a means of improving yields and cutting input costs, making the business more commercially
viable. Market access improvement is another essential outcome, which implies these measures
to link farmers’ production directly to consumers with fewer intermediaries promoting better
pricing. In addition, it also supports sustainable practices that reduce the use and degradation
of natural resources for agriculture to support food production adaptation to climate change.

When comprehensively implemented, these measures can contribute to a number of benefits
for farmers that are hard to underestimate, such as access to information, market access and
economic boost.

1. Access to Information

Considering e-services, the access to important information by farmers is enhanced substan-
tially: weather conditions, prices for crops, as well as production recommendations. Available
government websites and smart applications enhance the timeliness of communicated informa-
tion and weather changes that farmers need in order to make adequate decisions about planting
or harvesting their crops. Further on, the market price information helps farmers to sell their
produce in a market of their choice at the right time in order to get the fair price for their
products. These e-government platforms also provide farmers with educational information and
even suggest best practices to incorporate more advanced farming techniques and enhance their
yields.

2. Market Access

Online markets make it easier for farmers to get to market because sourcing marketing inputs
is done directly with the buyers without intermediaries. Some e-government initiatives present
online markets where farmers can offer their produce with related prices for direct agreement
with the buyers. It unambiguously benefits farmers by offering better prices and, at the same
time, expands their market access beyond immediate regional context. In addition, another
advantage of internet-based markets is that they bring efficiency to supply systems by offering
logistical aid and monitoring the flow of goods in order to minimize losses (Mashingaidze,
2020).

3. Economic benefits

The positive economic impacts of e-government services include income ethnicity and ena-
ble the farmers to get relevant information on the weather and market trends in order to prevent
loses in the event of farmers producing crops which are prone to be destroyed by bad weather
conditions. Also, digital tools can make efficient use of resources by extending the effective
utilization of water, fertilizers, and pesticides. Combined with general market access and direct
bargaining with buyers, these tools support the economic viability and expansion of agriculture
as a key industry (Sylvester, 2019).

However, several challenges are experienced by the farmers to avail the e-government servic-
es even if they have lots of advantages. For instance, digital literacy is still a major modern issue
because not all farmers and especially the older generation are knowledgeable when it comes
to using digital devices. Another challenge is the infrastructure aspects that limit participation,
including lack of reliable Internet connection in rural areas. What is more, accessing the nec-
essary digital devices and using data services to power smart solutions can be very expensive
to the smallholder farmers. In order to overcome these challenges, it is necessary to undertake
specific action which might include conducting computer training and investments in ICT in
the rural regions (Wolfert, 2017).
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In order to support the idea of ICT being highly beneficial for farmers, it is important to
showcase several platforms successfully employed in agriculture.

Case Study 1: Project A - eMkambo

EMkambo is an e-government project in Zimbabwe trending to offer a virtual platform for
farmers to obtain relevant market news and engage in the sale of farming produce. The project
intends to provide farmers with opportunities to get closer to the markets and gain an under-
standing of market prices, as well as streamline and optimize sales (Agricultural solutions; Food
and Agriculture Organization of the United Nations. Digital Agriculture: Supporting Digital
Transformation in Agriculture).

The eMkambo platform was created by the Ministry of Agriculture and Information Com-
munication Technology, together with the technology stakeholders in Zimbabwe and innova-
tion counterparts from other countries. It encompasses the establishment of a mobile applica-
tion where farmers can register and list their products; and a web-based portal which will enable
them to compare the current market price with those set by major supermarkets and buyers.
Educational meetings were organized to make farmers familiar with the use of platform, and
rural information centers were established to address the existing issues.

As a result, farmers can now get the latest information on the market and obtain higher
income, since they can now bargain for better prices and also cut out several intermediaries.
What is more, it has improved market transparency and competition in the agricultural market
(Ministry of Agriculture. EMkambo: Transforming Market Access for Farmers).

Case Study 2: Project B - Agritex Mobile

Another practice developed to support the overall mission is Agritex Mobile which focus-
es on availing extension service through the use of mobile phones. In this project, the Short
Message Service, SMSs and Mobile applications are used to convey timely advice on farming,
weather and pests to farmers.

Administered by the Ministry of Lands, Agriculture, Water, Climate, and Rural Resettle-
ment, Agritex Mobile encompassed the creation of a tool that alerts subscribers through SMS
and avails Agritex information. It also took an evolutionary approach that began with the imple-
mentation of pilot projects across a few districts. Introductory training programs and workshops
were carried out to familiarize farmers with the technology available.

The Agritex Mobile has enhanced extension services to enable reaching out with improved
impacts in Zimbabwe. Farmers are now able to get the permit advice and alarms, hence act
on time on the current conditions and other threats such as pests and diseases. The project
has been viewed as helpful in enhancing the productivity of yields, as well as a reducing losses
potentially brought by unfavorable climate conditions and pest attacks. Furthermore, due to the
readily available professional advice, farmers have been able to improve their farming practices
and enhance their yields (Ministry of ICT. Postal and Courier Services. E-Agriculture Initia-
tive).

Case Study 3: Project C - EcoFarmer

EcoFarmer is a new online market that was created by the Econet Wireless Company in
partnership with the Zimbabwean government. The alarm clock informs the farmers about the
prevailing weather conditions and farming advice. This service also provides a sales platform to
access and sell agricultural products.

EcoFarmer was delivered through a mobile application interface. The project entailed pro-
vision of SIM cards with services already installed by NGOs and other related organizations
that provided services through promotional campaigns and partnerships with farmers and com-
panies. The platform also has micro-insurance products, which can be used as a safety net in
compensating farmers for losses caused by adverse weather conditions.
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EcoFarmer has made a big difference for the agricultural industry within shorter time span
by bringing detail information and services handy for the farmers. The weather patterns and
advice on farming have also helped farmers arrange themselves in a better way and have higher
management performance. The virtual marketplace has enabled easy access to quality inputs
and the increased number of market outlets for their produce. In addition, the micro-insurance
service offered by the Ministry, has provided a backup for the farmers by affording them an
assurance of minimizing risks encountered in farming through an insurance (Government of
Zimbabwe. National ICT Policy).

However, there is still a collection of challenges for farmers to deal with. Primarily, they
include infrastructure issues, lack of digital literacy and sustainability, policy and regulation
barriers.

Infrastructure Issues

Prominent and recurrent factors hindering effective implementation of e-government strat-
egies in the agricultural sector relate to infrastructure. It is worth mentioning that many areas
in Zimbabwe, especially in rural zones, still have a poor internet connection that is required
to use different digital resources. It is compounded by a scarcity of electricity, meaning farm-
ers cannot charge their devices or engage in internet-supported activities consistently. What is
more, considering the capital-intensity of digital devices, and accessibility to data services by
the smallholder farmers, they end up locked out from cooperation with e-government. Such
infrastructure deficiencies impede digital transformation and prevent its whole-scale application
in agriculture (Smart Agriculture in Zimbabwe).

Digital Literacy

Accessibility to digital resources is one of the main difficulties to tackle, especially when it
comes to farmers. Up to this day, farming is still being dominated by the elder generations who
are not digitally literate enough to properly employ digital enablers in managing their ventures.
This defamed literacy results in their inability to access and fully utilize e-government services
(World Bank. ICT in Agriculture: Connecting Smallholder Farmers to Knowledge, Networks,
and Institutions). In some cases, training programs are needed to overcome this gap. Although,
such training is time-consuming and costly, therefore may not reach everyone. In addition,
there are still problems of complexity in some digital platforms which hinders the farmers from
utilizing the available services (OECD. Digital Opportunities for Better Agricultural Policies).

Policy and Regulatory Barriers

Policy and regulation is yet another factor that is a major concern in adoption of e-govern-
ment solutions in agriculture, since they present a number of barriers that need to be overcome.
In the past, it was also possible to explain constrained use of new technologies by outdated or
restrictive policies (Ministry of Lands, Agriculture, Water, Climate and Rural Resettlement.
Agricultural Policy Framework). For instance, intricately restricted laws on the stewardship of
data and data security may hinder the implementation of e-markets that utilize data collected
on agricultural products and markets. Furthermore, there appears to be no definite norms or
best practices when it comes to digital agriculture; this leads to incongruity and slows down the
manifestation of novel tools as well as solutions. The issue of policies and reforms in advanced
technology must undergo significant change in order for the digital transformation to be carried
out effectively.

Sustainability and Scalability

Most of the e-projects are first supported by extraneous patrons or through government
subsidies, but sustaining most of them ends up in demanding a recurrent funding and support
system. Furthermore, there are usually problems in reproducing pilot practices at a national
level and such scaling comes with much effort and costs. Factors that come into play include
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procuring perfect hardware and software with constant training, and installing projects that re-
flect different regional conditions for sustainability and growth of e-government.

Conclusion

The future of e-government and digital transformation in agricultural forms the new trends
effecting the agricultural outlook. An emerging trend is the use of enhanced technologies like
artificial intelligence (Al), and machine learning (ML) to develop predictive models that would
act as an advisory tool for farmers. It is usually able to pull data from different sources on
the health of crops, the right time and manner of planting, as well as resource management.
Another trend is block-chain technology, which contributes to increased transparency and ac-
countability of farmers and suppliers during the distribution of products, excluding fraud and
guaranteeing fair compensation for intermediaries. Moreover, the rise in demand for mobile
and IoT devices promotes smart farming applications that can be used to track and control
growth of crops, moisture content in the soil, and meteorological changes.

In order to enhance the effectiveness of e-government initiatives, policymakers should focus
on several key areas.

Fig. 1. Efficiency-centered recommendations for policy makers

1. Infrastructure Development — ensure that funding is directed towards strong digital net-
works such as the Internet; ensure cheap and reliable power source in rural areas;

2. Digital Literacy Programs — extend digital literacy initiatives to help farmers improve their
understanding of digital technologies and platforms;

3. Supportive Policies and Regulations — employment of best practices and implementation
of polices that will encourage the use of technologies in agriculture; protecting data;

4. Public-Private Partnerships — persuade multi-stakeholder engagement mechanisms that
include the government, private and external entities to boost their competence, funding, and
technologies for e-government advancement.

Farmers can adopt several strategies to better leverage e-government services:

Fig. 2. Efficiency-centered recommendations for farmers
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1. Engage in Digital Literacy Training — make sure that employees attend training sessions
that would help them become more comfortable with smartphone applications and websites
overall;

2. Utilize Available Resources — utilize the social media and other applications offered by
the government and other organizations in order get the required information about the market,
weather etc.; seek expert’s advice on agriculture;

3. Adopt Smart Farming Practices — integrate IoT devices and smart farming solutions to
better operate, monitor and manage farms so that productivity enhanced and associated costs
cut down.

4. Network with Other Farmers — access the social digital farmer platforms, forums and
other relevant online groups for experience and best practice sharing.

Despite significant progress, there are still several gaps in the current research that also need
to be addressed.

Fig. 3. Research prospects associated with e-government strategies in agriculture

1. Impact Assessment — further research has to evaluate the long-run effects of the adopted
e-government strategies on the agriculture performance and farmers’ living standards;

2. Technology Adoption Barriers — more literature review is needed to unveil the factors that
hinder the farmer to embrace technologies, especially the small scale farmers;

3. Scalability of Pilot Projects — find out the external and internal stimulants and constrains
of scalability and sustainability of connected pilot projects in order to transfer them on a na-
tional level;

4. Integration of Emerging Technologies — examine the possibility of incorporating emerging
technologies that include artificial intelligence, block chain, and IoT into the existing e-govern-
ment environment to maximize benefits.

All in all, e-government is one of the revolutionary tools that, if efficiently implemented, can
bring a shift in the agricultural sector towards high productivity in a short time. The availability
of real time information, direct market link and timely extension services enable farmers to
make better decisions, enhance production per unit of land, and ultimately raise their income.
However, in order to achieve these benefits, there is a need for further investment in digital
resources, effective and intensive approach in promoting digital literacy, and development of
policies that support investment in ICT projects that are easy to implement. The relevant chal-
lenges that still remain require multi-stakeholder approach involving government and other
policymakers, private companies, and global institutions to shed adequate light on the existing
problems and support the favorable environment for digital transformation in the agriculture
sector to take place. The use of e-government initiatives has the potential of improving the lives
of farmers, as well as ensuring food security and economic growth in the agricultural sector.
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