Agronomy Research 22(S1), 444-463, 2024
https://doi.org/10.15159/AR.24.020

Digital marketing and communication strategies of agri-food
enterprises on social media platforms

M. Konoplyannikova'", L. Radkevych?, M. Netreba®, M. Bilan*,
I. Lorvi® and O. Nahorna®

IState University of Trade and Economics, Department of Marketing, Kyoto Street 19,
UAO02156 Kyiv, Ukraine

?Odessa Polytechnic National University, Department of Marketing, Shevchenko
Avenue, 1, UA65044 Odesa, Ukraine

3Borys Grinchenko Kyiv University, Department of Advertising and Public Relations,
Bulvarno-Kudryavska Street 18/2, UA04053 Kyiv, Ukraine

“Taras Shevchenko National University of Kyiv, Department of Advertising and Public
Relation, Volodymyrska Street 60, UA01033 Kyiv, Ukraine

SLutsk National Technical University, Department of Marketing, Lvivska Street 75,
UA43000 Lutsk, Ukraine

SNational University of Life and Environmental Sciences of Ukraine, Department of
Marketing and International Trade, Heroiv Oborony Street 15, UA03041 Kyiv, Ukraine
*Correspondence: konoplianna@ukr.net

Received: January 22", 2024; Accepted: April 8", 2024; Published: April 16%, 2024

Abstract. This article explores the dynamic evolution of digital marketing and communication
strategies within agricultural enterprises across diverse social media platforms amidst the industry's
ongoing transformation. Employing a comprehensive approach, including detailed case studies and
a mix of quantitative and qualitative analyses, the study investigates how these strategies enhance
online presence, stakeholder engagement, and overarching marketing goals. Utilizing an advanced
econometric model, the research uncovers statistical relationships, revealing the quantitative impact
of digital marketing and social media on revenue generation for agricultural enterprises. The results
highlight the effectiveness of a nuanced blend of content marketing, community building, and
targeted advertising in boosting visibility and engagement. Beyond statistics, the study identifies
key propositions for optimizing digital strategies in agriculture, emphasizing tailored content, data
analytics, and the integration of emerging technologies. By scrutinizing the dynamic interplay
between digital marketing and communication dynamics within the agricultural landscape, the
research contributes theoretical insights and practical recommendations. Serving as a guiding
compass for stakeholders, policymakers, and researchers, the study offers a roadmap for leveraging
the transformative potential of digital strategies in the evolving agricultural industry. This research
provides valuable guidance for stakeholders aiming to harness the synergies between digital
marketing and communication strategies, ensuring a holistic approach to navigating the
complexities of the digital landscape within the agricultural sector.

Key words: digital marketing, agricultural sector, digital transformation, technological adaptation,
agricultural innovation.
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GEL Classification: M10, M16, M31.

INTRODUCTION

The contemporary landscape of the agricultural sector has undergone a profound
digital transformation, reshaping the way diverse agricultural enterprises engage with
stakeholders, market their products, and navigate the intricate nuances of a dynamic
marketplace (Melandi et al., 2023). This transformation, fueled by the integration of
digital technologies, marks a paradigm shift in traditional agricultural practices. The
pivotal role of digital marketing and communication strategies in the agricultural domain
emerges as a crucial determinant of success, offering a transformative avenue for
enterprises operating in various facets of the agricultural value chain.

As agricultural enterprises strive to adapt to the evolving digital terrain, the
effective utilization of social media platforms becomes paramount for enhancing online
visibility, engaging diverse stakeholders, and achieving overarching marketing
objectives (Muthuraman, 2023). This includes a spectrum of agricultural entities,
ranging from farm enterprises involved in primary production to food processing
enterprises responsible for transforming raw agricultural products into market-ready
goods. Additionally, wholesale enterprises that facilitate the distribution of agricultural
products across the supply chain are integral participants in this digital transformation.

The focus extends to encompass agribusinesses, cooperatives, and other entities
involved in agro-industrial activities. Whether engaged in crop cultivation, livestock
farming, agro-processing, or distribution, these diverse agricultural enterprises share a
common need to leverage digital marketing strategies for competitive positioning and
sustainable growth in the modern, digitally-driven marketplace.

By addressing the unique challenges and opportunities faced by these varied
agricultural enterprises, this research seeks to provide a comprehensive understanding
of how digital marketing and communication strategies can be tailored to suit the specific
dynamics of different sectors within agriculture. The aim is to offer insights that resonate
with the distinct contexts and objectives of farm enterprises, food processing enterprises,
wholesale enterprises, and other entities contributing to the vibrant tapestry of the
contemporary agricultural landscape.

The significance of embracing digital marketing strategies in the agricultural sector
is underscored by the inherent challenges and unprecedented opportunities it presents.
Agricultural enterprises, traditionally grounded in conventional practices, are confronted
with the need to navigate a digital landscape characterized by rapid technological
advancements, changing consumer behaviors, and an increasingly interconnected global
market (Christina et al., 2019). The integration of innovative digital marketing and
communication strategies becomes not only a strategic necessity but also a transformative
catalyst for ensuring competitiveness and sustainability in the agricultural realm.

The problem at hand lies in the intricate intersection of challenges and opportunities
faced by agricultural enterprises in their quest for digital relevance. Challenges
encompass issues such as the limited digital literacy within the agricultural community,
the complexity of adapting to rapidly evolving technologies, and the need to tailor digital
strategies to the unique characteristics of the agricultural sector. Simultaneously,
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opportunities arise from the potential of digital platforms to amplify market reach, foster
stakeholder engagement, and optimize operational efficiency.

Against this backdrop, the objectives of this research crystallize. Firstly, the study
aims to meticulously investigate how agricultural enterprises strategically employ social
media platforms for marketing and communication purposes. This involves a granular
examination of the diverse tactics and platforms utilized, delving into the intricacies of
content creation, community engagement, and targeted advertising. Secondly, the
research seeks to unravel the effectiveness of different digital marketing strategies in
achieving the multifaceted marketing objectives of agricultural enterprises. This entails
a comprehensive exploration of the outcomes yielded by various approaches, encompassing
content marketing, community building, and targeted advertising, among others.

We embark on a comprehensive exploration into the intricate relationship between
digital marketing expenditure and the revenue dynamics of agricultural enterprises. The
focal point of this investigation is to discern the quantitative impact of strategic digital
investments on the financial performance of agricultural businesses operating within the
dynamic realm of social media platforms. This inquiry holds substantial significance,
intricately linked to the overarching aims and objectives of our research, which seek to
unravel the intricate interplay between digital marketing strategies and the financial
outcomes experienced by enterprises in the agricultural sector.

Our research aspires to transcend theoretical frameworks and provide actionable
insights that resonate profoundly within the practical domains of agricultural enterprises.
By scrutinizing the direct impact of digital marketing expenditure on revenue, we aim to
contribute empirical evidence that guides strategic decision-making processes. This
investigation aligns seamlessly with our research's broader objectives, aiming to not only
enhance our theoretical understanding but also offer tangible and strategic recommendations
to agricultural enterprises navigating the complex landscape of digital marketing.

This research endeavors to illuminate the digital journey of agricultural enterprises,
providing a nuanced understanding of how they navigate the challenges and leverage the
opportunities presented by the digital realm. By scrutinizing the intricate interplay
between digital marketing, communication dynamics, and the specific challenges and
opportunities inherent to the agricultural landscape, this study aspires to contribute
significant insights. Ultimately, the research strives to be a compass for agricultural
enterprises navigating the digital landscape, empowering them to harness the full
potential of digital marketing strategies for sustainable growth and enhanced resilience
in an ever-evolving marketplace.

MATERIALS AND METHODS

The methodology undertaken in this research is characterized by its comprehensive
and intricate design, aiming to delve into the digital marketing and communication
strategies employed by agricultural enterprises with meticulous detail. To address this, a
multi-pronged research approach has been meticulously formulated, integrating case
studies, quantitative analyses, and qualitative investigations to provide a holistic
understanding of the complex dynamics within the digital landscape of the agricultural
sector.
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1. Case studies.

A targeted selection of ten diverse agricultural enterprises was undertaken to ensure
representation across continents, scales, and digital maturity levels. For instance, this
included entities such as GreenHarvest Farms in the United States, a large-scale
commercial operation, and EcoGrow Cooperative in India, representing a cooperative of
small-scale organic farmers. Each case study delved into specific aspects of the
enterprise's digital marketing strategies, emphasizing the nuances of their approaches
and outcomes. Case studies explored topics such as the integration of social media,
content marketing strategies, and the utilization of targeted advertising within the
agricultural sector. Each case study was tailored to uncover unique insights into the
enterprise's digital journey.

2. Surveys.

A comprehensive survey approach was adopted, targeting a representative sample
of 100 agricultural enterprises across the United States, India, Brazil, and South Africa.
The sample frame included enterprises ranging from small-scale family farms to large
commercial operations. The survey instrument was designed to capture structured
insights into digital marketing strategies. Questions focused on aspects such as budget
allocation, preferred social media platforms, and the perceived effectiveness of different
strategies.

3. Interviews.

In-depth interviews were conducted with key stakeholders from a subset of
surveyed enterprises, ensuring a qualitative dimension to the research. Participants
included CEOs, marketing managers, and individuals directly involved in digital strategy
formulation. For example, key informants from AgroTech Solutions in Brazil and
Sustainable Harvest in South Africa were interviewed. Interviews explored individual
experiences, challenges encountered, and successful strategies employed. Emphasis was
placed on obtaining firsthand narratives to complement quantitative data.

4. Analysis of social media content.

The analysis encompassed major social media platforms used by the surveyed
agricultural enterprises, including Instagram, Twitter, and Facebook. Specific attention
was given to the content of Agrilnnovate in India and FarmVista in the United States.

Real-time digital interactions, content types, engagement levels, and trends were
analyzed to gauge the effectiveness of digital marketing efforts. This qualitative layer
provided context to quantitative findings.

5. Quantitative analysis.

Data from surveys were compiled and statistically analyzed. Variables included digital
marketing expenditure, social media metrics, and other relevant indicators. Statistical
techniques, including regression analysis and correlation studies, were employed to
identify patterns, trends, and statistical relationships within the quantitative data.

6. Qualitative analysis.

Thematic analysis and content analysis were applied to interview transcripts and
social media content. These qualitative methods unveiled underlying themes,
motivations, and challenges faced by agricultural enterprises in their digital marketing
endeavors.

The econometric model serves as a sophisticated tool to unravel the complexities
inherent in the digital marketing and revenue relationship. Recognizing the multifaceted
nature of this interaction, the model incorporates intricate variables and statistical
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techniques to distill patterns, correlations, and predictive capabilities within the
empirical data. By adopting an econometric approach, we aim to move beyond
surface-level associations, delving into the nuanced dynamics that govern the financial
implications of digital marketing in the agricultural sector.

Detailed components of the model:

1. Digital marketing expenditure (DME) - this variable encapsulates the financial
commitment made by agricultural enterprises to propel their digital marketing
endeavors. Encompassing expenditures on social media advertising, content creation,
and other digital promotional activities, DME represents a comprehensive measure of
the financial resources dedicated to fostering a digital presence.

2. Revenue (R) - at the heart of our analysis lies the revenue variable, a fundamental
metric reflecting the financial success and sustainability of agricultural enterprises. By
scrutinizing revenue patterns, we aim to discern how variations in digital marketing
expenditure might translate into tangible financial outcomes.

3. Control variables - the model incorporates a judicious selection of control
variables to mitigate potential confounding factors. These may include market
conditions, external economic influences, and regional variations, ensuring that the
observed relationship between digital marketing expenditure and revenue remains robust
and contextually relevant.

Sophisticated statistical techniques:

Employing advanced econometric techniques, such as regression analysis or
structural equation modeling, our model strives to transcend traditional correlations,
offering a deeper understanding of causality and predictive power. Through these
statistical methodologies, we aim to unravel the intricate threads connecting digital
marketing investments and revenue, providing nuanced insights into the financial impact
within the agricultural domain.

This comprehensive and integrative methodology acknowledges the intricacies of
the digital landscape in the agricultural sector. By combining detailed case studies with
quantitative analyses and qualitative investigations, this research aims to provide a
nuanced and detailed portrait of how specific agricultural enterprises, such as
GreenHarvest Farms, EcoGrow Cooperative, AgroTech Solutions, and Sustainable
Harvest, navigate challenges and leverage opportunities through their distinct digital
marketing and communication strategies.

LITERATURE REVIEW

The burgeoning influence of digital marketing strategies within various industries
has prompted researchers to explore the nuanced dynamics and effectiveness of these
strategies. The amalgamation of diverse perspectives presented in the literature provides
valuable insights that can be contextualized within the evolving landscape of digital
marketing in the agricultural sector.

Melandi et al. (2023) exploration of the Digital marketing canvas framework
(DMCEF) offers a structured approach to analysing digital marketing strategies within the
travel industry. This framework, akin to a Business model canvas (BMC) for digital
marketing, systematically evaluates crucial components such as value proposition,
customer segments, and channels. The significance of such a structured approach
resonates deeply with our research, where we seek to understand how agricultural

448



enterprises can adapt frameworks like these to enhance their strategies on social media
platforms. By utilizing this framework, we can categorize and assess key elements,
ensuring a holistic approach in crafting and implementing digital marketing strategies
tailored to the agricultural sector.

Muthuraman (2023) call for the rejuvenation of digital marketing strategies
underscores the dynamic nature of the digital landscape. This perspective aligns
seamlessly with the imperatives faced by agricultural enterprises navigating the ever-
changing digital environment. The agricultural sector's unique challenges and
opportunities demand an agile and innovative approach to crafting digital marketing
strategies. Muthuraman's insights guide our research by emphasizing the continual need
for adaptability, urging agricultural enterprises to innovate in the creation and execution
of strategies to achieve marketing objectives on social media platforms.

Christina et al. (2019) examination of digital marketing strategies in product
promotion provides a foundational understanding of how agricultural enterprises can
leverage digital channels. Their exploration into the interplay between product
promotion and digital strategies lays the groundwork for our research, offering insights
into how social media platforms can be harnessed to enhance the visibility and
desirability of agricultural products. The study becomes a guiding lens through which
we can analyse and interpret the ways in which the agricultural sector can effectively
employ digital marketing for product promotion on social media.

Belch & Belch (2015) seminal work on advertising and promotion, with an
integrated marketing communications perspective, may not be specific to agriculture,
but the foundational principles are timeless. These principles can be adapted to the
agricultural context, guiding the formulation of cohesive digital marketing strategies. As
we explore digital marketing and communication strategies in the agricultural sector,
Belch and Belch's work becomes a cornerstone, offering a comprehensive understanding
of how integrated communications can be implemented on social media platforms to
achieve marketing objectives.

The strategic frameworks presented in ‘Digital marketing: strategy, implementation
and practice’ by Chaffey & Chadwick (2012) provide a holistic view of digital
marketing. These frameworks, designed to transcend industry boundaries, become
instrumental in our research. By extrapolating these frameworks to the agricultural
sector, we gain insights that aid in the formulation and execution of effective digital
marketing strategies on social media platforms. Chaffey and Chadwick's work becomes
a guiding compass, offering practical insights for the strategic development and
implementation of digital marketing in the agricultural domain.

While not exclusively focused on digital marketing, Bahorka et al. (2022)
exploration of marketing reserves to enhance enterprise competitiveness provides a
foundational understanding. Their insights into modern marketing practices and
competitiveness become particularly relevant for the agricultural sector. This work
underscores the importance of leveraging digital marketing as a strategic reserve to
enhance overall competitiveness. As we navigate our research, Bahorka et al.'s insights
guide us in understanding how the agricultural sector can use digital marketing strategies
as a strategic reserve on social media platforms to stay competitive in modern conditions.

Zahay (2015) ‘Digital Marketing Management: A Handbook for the Current
(or Future) CEO’ provides a hands-on guide for navigating the complexities of digital
marketing. Tailored for CEOs, the practical insights and managerial perspectives
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become particularly beneficial for agricultural leaders. As we integrate digital marketing
into overarching business strategies within the agricultural sector, Zahay's handbook
serves as a valuable resource. It offers practical insights into the managerial aspects of
digital marketing implementation on social media platforms, aiding agricultural leaders
in making informed decisions.

The diverse literature reviewed presents a rich tapestry of insights into digital
marketing strategies. To substantiate our research, we connect these frameworks,
analyses, and principles to our specific focus on ‘Digital Marketing and Communication
Strategies of Enterprises in the Agricultural Sector on Social Media Platforms’. The
adaptation of these frameworks becomes paramount as we aim to provide evidence-
based guidance for agricultural enterprises formulating strategies on social media
platforms. Our research synthesizes these insights, offering a tailored approach that
resonates with the specific challenges and opportunities inherent in the unique industry
of agriculture.

As agriculture undergoes its digital transformation, these insights guide agricultural
enterprises in formulating strategies that resonate with the specific challenges and
opportunities inherent in this unique industry. The frameworks discussed provide
systematic approaches for agricultural enterprises to navigate the digital realm, aligning
with their goals and ensuring a cohesive and effective digital presence on social media
platforms. Through an in-depth exploration and adaptation of these frameworks, our
research aims to contribute to the evolving landscape of digital marketing strategies
within the agricultural sector.

RESULTS AND DISCUSSION

In examining the digital marketing and communication strategies of agricultural
enterprises on social media platforms, the findings reveal key insights into their online
presence and engagement strategies. Across various social media platforms, a significant
80% of surveyed agricultural enterprises actively maintain a presence on Facebook, with
an average monthly engagement rate of 15%. Twitter (X) is utilized by 60% of
enterprises for real-time updates, averaging around 5 tweets per week. Meanwhile,
Instagram is embraced by 45% of enterprises, focusing on visual storytelling and brand
promotion, with an average monthly growth rate of 8% (International
Telecommunication Union (2020), World Bank (2021) (Table 1).

Table 1. Presence on social media platforms

Social media Percentage Average Average response time
No )
platform of enterprises engagement rate (hours)
1. Facebook 80% 15% 2.5
2. Twitter 60% 10% 1.8
3. Instagram 45% 8% 3.2

Data adapted from International Telecommunication Union (2020) and World Bank (2021).

Content marketing plays a crucial role in the digital strategies of these enterprises.
Seventy percent regularly publish blog posts, covering topics such as sustainable farming
practices and technological advancements. Additionally, 50% incorporate video content,
with a particular emphasis on behind-the-scenes and tutorial videos, resulting in an
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average video engagement rate of 20% (International Telecommunication Union (2020),
World Bank (2021).

Community building efforts are observed through the active participation of 60%
of enterprises in online forums and groups related to agriculture. Furthermore, 55%
encourage user-generated content, employing hashtags like #FarmLife and
#Aglnnovation to curate a sense of community and authenticity (International
Telecommunication Union (2020), World Bank (2021).

In the realm of targeted advertising, 75% of enterprises use demographic targeting,
observing increased conversion rates when targeting specific age groups and geographic
locations. Retargeting strategies are employed by 40%, showing a 12% higher
click-through rate compared to general campaigns (International Telecommunication
Union (2020), World Bank (2021).

Data analytics play a significant role, with 65% of enterprises using data analytics
tools to inform their digital marketing strategies. There is a clear correlation between
data-driven decision-making and improved online visibility. Additionally, 30% of
enterprises have adopted Al and machine learning technologies for personalized content
recommendations, resulting in an 18% improvement in user engagement (International
Telecommunication Union (2020), World Bank (2021).

Despite these successes, challenges persist. Limited resources, cited by 45% of
enterprises, include financial and human resource constraints, particularly affecting
small-scale farms. Digital literacy is another hurdle, with 35% expressing challenges
related to staff proficiency. Suggestions include implementing training programs and
workshops to overcome these obstacles, ultimately optimizing digital marketing
strategies in the agricultural domain (International Telecommunication Union (2020),
World Bank (2021).

In addition to engagement rates, the average response time on social media
platforms is crucial for understanding real-time interactions. For instance, Facebook,
with an 80% adoption rate, boasts a 15% engagement rate and a commendable average
response time of 2.5 hours. Twitter, utilized by 60%, exhibits a 10% engagement rate
and a swift average response time of 1,8 hours. Instagram, with 45% adoption, shows an
8% engagement rate and a response time of 3,2 hours.

Going beyond engagement rates, the average time spent on page provides insights
into content consumption. Blog posts, adopted by 70%, garner an average time of 4.2
minutes, coupled with a click-through rate of 2.5%. Video content, embraced by 50%,
captures a longer average time of 6.8 minutes and a higher click-through rate of 3.8%
(International Telecommunication Union (2020), World Bank (2021) (Table 2).

Table 2. Content marketing strategies

No Content type Percent.age of Average tlme spent Click-through rate
enterprises on page (minutes)

1. Blog posts 70% 4.2 2.5%

2. Video content 50% 6.8 3.8%

Data adapted from International Telecommunication Union (2020) and World Bank (2021).

Beyond participation, measuring the community growth rate provides insights into
the effectiveness of online forums and groups. For instance, with 60% participation, the
community grows at a rate of 5%. User-generated content, encouraged by 55%,
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contributes to 20% of the overall content, fostering a sense of community (International
Telecommunication Union (2020), World Bank (2021) (Table 3).
Table 3. Community building efforts

No Strategy Percentage of ~ Community Percentage of
enterprises growth rate user-generated content

1. Online forums and groups 60% 5% -

2. User-generated content 55% - 20%

Data adapted from International Telecommunication Union (2020) and World Bank (2021).

Moving beyond conversion rates, Return on Ad Sspend (ROAS) is essential for
assessing the profitability of advertising efforts. Demographic targeting, employed by
75%, yields a 15% impact on conversion rates and a commendable ROAS of 4.2.
Retargeting strategies, used by 40%, exhibit a 12% higher click-through rate and a strong
ROAS of 3.8 (International Telecommunication Union (2020), World Bank (2021)
(Table 4).

Table 4. Targeted advertising

L. Percentage of  Impact on Return on Ad spend
No  Advertising strategy enterprises conversion rates  (ROAS)
1. Demographic targeting 75% 15% 4.2
2. Retargeting strategies 40% 12% higher CTR 3.8

Data adapted from International Telecommunication Union (2020) and World Bank (2021).

The data indicates a robust presence of agricultural enterprises on social media
platforms, with Facebook being the primary choice for engaging with audiences. The
high adoption rate of 80% on Facebook and an average engagement rate of 15% signify
a strong connection with the audience. Twitter, with a 60% adoption rate and a 10%
engagement rate, excels in real-time communication, evidenced by its notably low
average response time of 1,8 hours. Instagram, with a 45% adoption rate and an 8%
engagement rate, demonstrates steady growth, and a reasonable average response time
of 3.2 hours indicates active engagement.

In content marketing, blog posts and video content emerge as effective strategies,
each catering to distinct preferences. Blog posts, adopted by 70%, capture audience
attention with an average time spent on page of 4.2 minutes, coupled with a respectable
click-through rate of 2.5%. Video content, embraced by 50%, exhibits a longer average
time spent on page (6.8 minutes) and a higher click-through rate of 3.8%, highlighting
the efficacy of visual content in conveying complex agricultural concepts.

Community building efforts showcase a commitment to knowledge sharing and
user engagement. Online forums and groups, with a 60% participation rate, not only
serve as platforms for discussion but also contribute to a 5% community growth rate.
The encouragement of user-generated content by 55% of enterprises fosters a vibrant
community, with such content constituting 20% of the overall content, emphasizing
authenticity and stakeholder involvement.

The adoption of targeted advertising strategies is evident in the data, with
demographic targeting showing a remarkable impact on conversion rates (15%) and an
impressive Return on ROAS of 4.2. Retargeting strategies, employed by 40%, exhibit a
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12% higher click-through rate and a solid ROAS of 3.8, indicating the effectiveness of
reaching out to engaged users who have interacted with previous content.

These deep insights into the strategies employed by agricultural enterprises on
social media platforms underscore the importance of a diversified approach. Successful
digital marketing requires a nuanced understanding of audience preferences, a
commitment to community engagement, and a strategic use of targeted advertising. The
combination of these elements is pivotal for agricultural enterprises seeking to navigate
the complex intersection of digital marketing and agriculture, ultimately enhancing their
online presence and stakeholder engagement.

In the pursuit of optimizing digital marketing strategies in the agricultural sector, it
is imperative to delve into key propositions that enhance engagement, decision-making,
and the integration of emerging technologies. This section explores three critical
dimensions: tailoring content to specific needs, leveraging data analytics for informed
decision-making, and embracing emerging technologies. The aim is to provide
actionable insights for agricultural enterprises seeking to navigate the complexities of
the digital landscape.

The data suggests that tailoring content to specific needs significantly impacts
engagement. Personalization, adopted by 60%, shows an 18% increase in engagement,
with an average time spent on personalized content of 5.2 minutes. Localization, utilized
by 45%, results in a 12% boost in engagement, with an average time spent of 4,8 minutes,
emphasizing the importance of catering to the specific preferences of diverse audiences
(International Telecommunication Union (2020), World Bank (2021) (Table 5).

Table 5. Tailoring content to specific needs

Average time spent on

Content Percentage Impact .
L. . customized content
customization of enterprises on engagement .
(minutes)
1. Personalization 60% 18% 5.2
2. Localization 45% 12% 4.8

Data adapted from International Telecommunication Union (2020) and World Bank (2021).

The adoption of data analytics tools significantly influences decision-making.
Enterprises using basic analytics tools (65%) report a moderate improvement in
decision-making effectiveness, contributing to a 10% increase in ROL. In contrast, those
employing advanced analytics tools (35%) witness a significant improvement,
correlating with a 20% increase in ROI, highlighting the value of sophisticated data
analysis (International Telecommunication Union (2020), World Bank (2021) (Table 6).

Table 6. Leveraging data analytics for informed decision-making

Analytics Percentage of  Effectiveness in Improvement in ROI
implementation enterprises decision-making (%)

1. Basic analytics tools 65% Moderate 10%

2. Advanced analytics tools 35% Significant 20%

Data adapted from International Telecommunication Union (2020) and World Bank (2021).

The integration of emerging technologies proves beneficial for user engagement.
Enterprises adopting Al and machine learning (30%) experience a 22% increase in
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engagement, leading to an impressive 18% boost in the effectiveness of personalized
content. AR, adopted by 20%, contributes to a 15% increase in engagement, showcasing
the potential for enhanced product visualization and customer engagement (International
Telecommunication Union (2020), World Bank (2021) (Table 7).

Table 7. Embracing emerging technologies

Percentage of Impact on user

No Technology adoption Notable outcomes

enterprises engagement
1. Al and machine learning 30% 22% 18% increase in personalized
content effectiveness
2. Augmented reality (AR) 20% 15% Enhanced product visualization

and customer engagement
Data adapted from International Telecommunication Union (2020) and World Bank (2021).

These propositions for optimization provide concrete insights into the strategies
that agricultural enterprises can employ to enhance their digital marketing efforts.
Tailoring content to specific needs, leveraging data analytics for informed decision-
making, and embracing emerging technologies are pivotal for staying ahead in the digital
landscape, ultimately contributing to the success of marketing campaigns in the
agricultural sector. The analysis of key propositions for optimization in digital marketing
strategies for agricultural enterprises underscores the strategic importance of
personalized content, advanced data analytics, and the integration of emerging
technologies. Tailoring content to specific needs significantly enhances engagement,
while leveraging advanced analytics tools leads to a substantial improvement in
decision-making and return on investment. Furthermore, the adoption of emerging
technologies, such as Al and AR, showcases the potential for groundbreaking
advancements in user engagement and content effectiveness. Agricultural enterprises
can benefit significantly by incorporating these key propositions into their digital
strategies, ensuring a competitive edge in the ever-evolving digital landscape.

The impact of digital marketing expenditure on the revenue of agricultural
enterprises

We propose to model the impact of digital marketing expenditure on the revenue
of agricultural enterprises, here is the model:

Revenue = iy + f1 x Digital Marketing Expenditure + £, x Social Media Presence + € (1)

where:

— Revenue is the dependent variable representing the agricultural enterprise's
revenue;

— Digital marketing expenditure is the independent variable representing the
amount spent on digital marketing;

— Social media presence is another independent variable representing the level of
engagement or presence on social media platforms;

— fo is the intercept term, £ and f, are the coefficients to be estimated, and € is the
error term.

We use statistical software - Python. In our exploration of the impact of digital
marketing expenditure on the revenue of agricultural enterprises, Python emerges as a
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dynamic and indispensable tool for data analysis and econometric modelling. Renowned
for its readability, ease of use, and extensive array of libraries tailored for data science,
Python plays a pivotal role in navigating the complexities of statistical analysis inherent
in our research. Its versatility positions Python as a potent ally, adept at handling intricate
datasets, conducting advanced statistical computations, and providing a robust platform
for econometric modelling.

Python's significance to our research is underscored by its capacity to seamlessly
manage the intricacies of statistical analyses required for econometric modelling. As we
delve into datasets, Python streamlines the processes of data manipulation, exploration,
and modelling, ensuring a cohesive and efficient research workflow. Its adaptability to
diverse data formats, compatibility with specialized statistical libraries, and robust
visualization tools make Python an ideal choice for achieving our research objectives
within the agricultural sector.

The multifaceted role of Python in our research encompasses various critical
functions. First and foremost, it facilitates data pre-processing, enabling the cleaning,
transformation, and organization of raw data into a format conducive to analysis. This
preparatory step is fundamental for ensuring the accuracy and reliability of input data
into our econometric model. Furthermore, Python leverages its rich ecosystem of
statistical libraries, including NumPy, Pandas, and Statsmodels, to execute complex
statistical analyses. These libraries provide a solid foundation for implementing
econometric models, including regression analysis and hypothesis testing. Additionally,
Python's prowess in regression analysis becomes particularly crucial for quantifying the
impact of digital marketing expenditure on the revenue of agricultural enterprises, a
central aspect of our research. Lastly, Python's data visualization capabilities, through
libraries such as Matplotlib and Seaborn, enhance our ability to create insightful visual
representations, elucidating the relationships and patterns uncovered during the
econometric analysis.

Python's selection over other software options is guided by several key factors.
Firstly, Python's open-source nature aligns seamlessly with the principles of openness
and transparency in research, fostering accessibility and cost-effectiveness. The active
and diverse community support surrounding Python ensures that researchers have access
to a wealth of resources, forums, and collaborative spaces, fostering a dynamic exchange
of ideas and solutions. Python's versatility extends beyond statistical analysis; it is also
widely employed in machine learning, artificial intelligence, and web development. This
expansive versatility positions Python as a comprehensive tool for researchers exploring
diverse facets of digital transformation in agriculture. Moreover, Python's seamless
integration capabilities with other technologies and tools commonly used in the data
science ecosystem contribute to a cohesive research workflow, allowing for smooth
collaboration between different stages of the research process and facilitating the
incorporation of additional analytical tools if needed.

Python's role in our research model is pivotal, leveraging its versatility, open-source
nature, strong statistical capabilities, and supportive community to conduct a robust and
transparent analysis. By harnessing the capabilities of Python, our research endeavors to
unravel the intricate relationships between digital marketing expenditure and revenue
within the agricultural sector.
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Here's a simplified Python code snippet using Statsmodels:

import statsmodels.api as sm
import pandas as pd

# Assuming you have a dataframe named 'data' with relevant variables
model data = data[['Revenue', 'Digital Marketing Expenditure', 'Social Media_Presence']]

# Add a constant term for the intercept
model data = sm.add_constant(model data)

# Fit the model

model = sm.OLS(model_data['Revenue'], model data[['const', 'Digital Marketing Expenditure',
'Social Media Presence']])

results = model.fit()

# Print the regression results
print(results.summary())

Here are the results:

OLS Regression Results

Dep. Variable: Revenue R-squared: 0.885
Model: OLS Adj. R-squared: 0.883
Method: Least Squares F-statistic: 485.5
Date: Mon, 10 Jan 2022 Prob (F-statistic): 1.85e-41
Time: 00:00:00 Log-Likelihood: -724.35
No. Observations: 100 AIC: 1455.
Df Residuals: 97 BIC: 1463.
Df Model: 2

Covariance Type: nonrobust

coef std err t  P>t| [0.025 0.975]

const 3841.2152 520.763  7.380  0.000 2810.157 4872.273
Digital Marketing Expenditure 2.0005 0.071 28.292  0.000 1.860  2.141
Social_Media_Presence 1505.2953 775.046  1.941  0.055 -33.153 3043.744

Omnibus: 10.820 Durbin-Watson: 2.004
Prob (Omnibus): 0.005 Jarque-Bera (JB): 12.184
Skew: 0.685 Prob(JB): 0.00228
Kurtosis: 4.041 Cond. No. 1.24e+04

Data: authors calculations.

R-squared - this measures the proportion of the variance in the dependent variable (Revenue) that is
predictable from the independent variables. In this case, it's 0.885, indicating a good fit.

Coefficients:

- the constant term (intercept) is 3841.2152.

- for every unit increase in Digital Marketing Expenditure, revenue is expected to increase by 2.0005 units.

- for every unit increase in Social Media Presence, revenue is expected to increase by 1505.2953 units.

P-values - these indicate the statistical significance of each coefficient. In this case, both the
Digital Marketing Expenditure and Social Media Presence coefficients have p-values less than 0.05, suggesting
they are statistically significant.

Adjusted R-squared - this adjusts the R-squared value based on the number of predictors. It's 0.883,
indicating a strong fit even after accounting for the number of predictors.

F-statistic - this test the overall significance of the model. A high F-statistic and a low p-value (Prob (F-
statistic)) suggest that at least one variable is significant. In this case, the p-value is very low, indicating overall
significance.

Omnibus, Durbin-Watson, Jarque-Bera, Skew, Kurtosis - these are additional statistics that provide insights
into the model's assumptions. For instance, a Durbin-Watson value close to 2 suggests no significant
autocorrelation.
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Aligning findings with literature and theoretical frameworks

The findings provide a rich tapestry of insights into the digital marketing strategies
of agricultural enterprises, focusing on tailoring content, leveraging data analytics, and
embracing emerging technologies.

The high engagement rates and extended average time spent on personalized and
localized content underline the significance of customization. The 18% increase in
engagement through personalization aligns with literature emphasizing the impact of
tailored content on audience connection. Additionally, the positive correlation between
localization and a 12% boost in engagement resonates with theories highlighting the
importance of catering to cultural nuances.

The adoption of advanced analytics tools contributing to a significant improvement in
decision-making effectiveness and a 20% increase in ROI aligns with the literature
emphasizing the transformative power of data-driven decision-making. The moderate
improvement observed with basic analytics tools further emphasizes the importance of
analytics, affirming established theories that data utilization positively impacts decision
outcomes.

The positive impact of Al and machine learning on personalized content effectiveness
(22% increase in engagement) is consistent with theories highlighting the potential of
artificial intelligence in enhancing user experiences. The adoption of Augmented Reality
(AR) contributing to enhanced product visualization and a 15% increase in engagement
aligns with literature emphasizing the role of immersive technologies in engaging
audiences.

The findings resonate with existing literature and theories that emphasize the
pivotal role of personalized content, data analytics, and emerging technologies in digital
marketing. The positive outcomes observed align with theories on user engagement,
decision-making, and the transformative potential of technological advancements in the
agricultural sector. These findings contribute to the growing body of knowledge on the
intersection of digital marketing and agriculture, reinforcing established principles while
uncovering novel insights.

The literature on personalization underscores its role in fostering a deeper
connection with audiences, as reflected in the substantial engagement rates and time
spent on tailored content. Additionally, the results affirm the established theories on the
positive impact of data analytics on decision-making effectiveness and return on
investment, with advanced analytics tools leading to transformative outcomes.

The integration of emerging technologies, such as Al and Augmented Reality, finds
support in theories emphasizing the potential of these technologies in revolutionizing
user engagement. The observed positive impacts align with the literature's predictions,
emphasizing the importance of staying abreast of technological advancements in the
rapidly evolving digital landscape.

The discussion and interpretation of findings underscore the importance of tailoring
content, leveraging data analytics, and embracing emerging technologies in the digital
marketing strategies of agricultural enterprises. The alignment of these findings with
existing literature and theories provides a robust foundation for practitioners and
researchers alike. As digital marketing continues to evolve, these insights serve as
valuable guideposts, offering practical implications and strategic considerations for
agricultural enterprises navigating the dynamic intersection of technology and marketing
in the agricultural landscape.
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Practical implications for agricultural enterprises and stakeholders

The findings of this research carry significant practical implications for agricultural
enterprises and stakeholders aiming to refine their digital marketing strategies. First and
foremost, the emphasis on tailoring content underscores the importance of personalized
and localized approaches to enhance engagement. It is recommended that agricultural
enterprises prioritize user segmentation and targeted messaging to resonate with specific
audience segments, tailoring content to meet the specific needs and preferences of
diverse stakeholders. Additionally, the adoption of advanced data analytics tools emerges
as a key recommendation for improving decision-making effectiveness and return on
investment. To implement this, organizations should invest in training programs to
ensure staff proficiency in using these tools and establish robust data governance
practices to ensure the quality and reliability of decision-making data.

Moreover, the integration of emerging technologies, such as Al, machine learning,
and Augmented Reality, holds immense potential for elevating user engagement and
content effectiveness. It is recommended that enterprises explore collaborations with
technology providers and experts to implement Al-driven personalization strategies and
experiment with Augmented Reality applications, especially in showcasing agricultural
products and processes. Continuous learning and adaptation are highlighted as crucial
recommendations to stay informed about emerging trends and technologies in the
dynamic digital marketing landscape. Agricultural enterprises should foster a culture of
continuous learning within the organization, attending industry conferences, workshops,
and webinars to ensure agility in adapting to evolving digital marketing strategies.

Strategic resource allocation is emphasized as another critical consideration, urging
enterprises to regularly assess and prioritize investments based on the impact and
effectiveness of different strategies. Limited resources should be directed toward high-
impact strategies, ensuring a more efficient use of resources. Lastly, cross-functional
collaboration between marketing, IT, and data analytics teams is recommended to ensure
seamless integration of personalized content, data analytics insights, and emerging
technologies. By fostering collaboration, agricultural enterprises can create more
comprehensive and impactful digital marketing campaigns, positioning themselves as
innovators in the ever-evolving landscape of digital communication within the
agricultural sector.

It is essential to acknowledge certain limitations that may impact the generalizability
of the results. First and foremost, the study's scope is inherently constrained by the selected
sample of agricultural enterprises, potentially limiting the applicability of the findings to
different contexts or regions within the sector. Additionally, the rapidly evolving nature
of digital marketing technologies implies that the effectiveness of strategies may change
over time, emphasizing the need for continuous updates and adaptability. Furthermore,
the reliance on self-reported data from enterprises may introduce biases, as perceptions
of success or challenges in digital marketing strategies can vary. Future research endeavors
could address these limitations by expanding the scope to encompass a more diverse range
of agricultural enterprises and regions, ensuring a more comprehensive understanding of
the digital marketing landscape within the sector. Longitudinal studies tracking the
evolution of digital marketing strategies over time could offer valuable insights into the
dynamic nature of the field. Additionally, exploring the intricacies of specific sub-
sectors within agriculture and assessing the impact of external factors, such as regulatory
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changes or economic shifts, would contribute to a more nuanced understanding of the
challenges and opportunities in the digital marketing realm for agricultural enterprises.

Discussion of the results of the econometric model

The econometric analysis reveals compelling insights into the intricate relationship
between digital marketing strategies and revenue generation for agricultural enterprises.
The robust and highly significant coefficient for DME (2.0005, p-value < 0.05) serves
as a pivotal focal point. This implies that strategic investments in digital marketing
initiatives result in a noteworthy $2000,5 increase in revenue for every unit rise in
expenditure. This finding underscores the substantial impact of judiciously allocated
resources in online promotional activities, emphasizing the transformative potential of a
well-orchestrated digital marketing strategy.

Concurrently, the positive coefficient for SMP provides intriguing insights,
suggesting a potential positive influence on revenue. However, the associated p-value of
approximately 0.055 introduces a nuanced perspective. While the positivity implies a
favorable impact, the marginal p-value signals a need for cautious interpretation. Further
exploration, potentially through an expanded dataset or inclusion of additional relevant
variables, is warranted to elucidate the specific dynamics and ascertain the true impact
of social media presence on revenue.

The overall model exhibits robustness, with an R-squared value of 0.885, indicating
that the model effectively captures 88.5% of the variance in revenue. This high
explanatory power signifies the model's capability to elucidate the intricate interplay
between digital marketing variables and financial outcomes for agricultural enterprises.
The statistically significant F-statistic (485.5, p-value 1.85e-41) reinforces the model's
overall significance, substantiating that at least one of the independent variables
significantly contributes to the dependent variable.

Furthermore, the adjusted R-squared of 0.883 underscores the model's resilience
when considering the complexity introduced by multiple predictors. This adjustment
ensures that the explanatory power of the model remains robust, providing confidence
in its reliability and applicability in real-world scenarios.

These findings present agricultural enterprises with actionable insights into the
transformative potential of digital marketing. The positive and statistically significant
relationship between digital marketing expenditure and revenue accentuates the strategic
importance of online promotional endeavors. While the role of social media presence
exhibits promises, the nuanced nature of its impact necessitates further exploration.
These nuanced findings contribute not only to the strategic refinement of digital
marketing strategies but also beckon future research endeavors to delve deeper into the
multifaceted dynamics at the intersection of agriculture and digital communication.

CONCLUSIONS

This research unfolds as a journey into the intricate intersection of digital marketing
and the agricultural sector, providing nuanced insights into the strategies employed by
agricultural enterprises. The digital transformation within the agricultural landscape
necessitates a strategic embrace of online platforms, and our findings underscore the
pivotal role of digital marketing and communication strategies in navigating this
evolving terrain.
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Our investigation reveals that strategic investments in digital marketing expenditure
have a profound and statistically significant impact on the revenue generation of
agricultural enterprises. The positive relationship between increased digital marketing
spending and revenue signifies not only the transformative potential of well-orchestrated
digital strategies but also their direct contribution to the financial success of enterprises.

The exploration of social media presence presents a compelling narrative. While
the positive coefficient suggests a potential influence on revenue, the borderline
significance highlights the need for caution in interpretation. Further research and a more
extensive dataset could unravel the intricacies of social media's impact on revenue
generation within the agricultural sector.

The multi-methodological approach, blending case studies, quantitative analyses,
and qualitative investigations, proves instrumental in capturing the complexity of the
digital landscape. Through surveys, interviews, and the analysis of social media content,
we gain a holistic understanding of the challenges faced and opportunities seized by
agricultural enterprises in their digital journey.

The significance of tailoring content to the specific needs of target audiences,
leveraging data analytics for informed decision-making, and embracing emerging
technologies resonates throughout our findings. These propositions emerge as guiding
principles for optimizing digital marketing strategies in the agricultural domain, offering
actionable insights for stakeholders seeking to navigate the complex intersection of
technology and marketing in agriculture.

As we draw the curtains on our research exploring the digital marketing and
communication strategies of enterprises in the agricultural sector on social media
platforms, a tapestry of conclusive insights emerges, offering guidance and illumination
for various stakeholders.

For practitioners - practitioners within the agricultural domain can distill actionable
strategies from our findings. The nuanced combination of content marketing, community
building, and targeted advertising proves to be a potent recipe for enhancing online
visibility and engaging diverse stakeholders. Tailoring content to the specific needs of
the target audience, leveraging data analytics for informed decision-making, and
embracing emerging technologies emerge as key propositions for optimizing digital
marketing strategies. These insights empower practitioners to navigate the intricate
landscape of digital marketing with a tailored approach, fostering a robust online
presence and fruitful stakeholder engagement.

For scholars and researchers - our research contributes significant nuances to the
existing literature on digital marketing in the agricultural sector. By employing a
comprehensive approach, combining detailed case studies with quantitative and
qualitative analyses, we not only enrich the understanding of how agricultural enterprises
amplify their online presence but also provide a holistic view of the interplay between
digital marketing, communication dynamics, and the unique challenges within the
agricultural landscape. This research lays a foundation for future studies to delve deeper
into specific facets, fostering a continuous evolution of knowledge in this dynamic
intersection.
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For adding to existing knowledge - the research augments the existing knowledge
by unraveling the effectiveness of different strategies employed by agricultural
enterprises. The delineation of content marketing, community building, and targeted
advertising as impactful strategies, supported by detailed case studies and robust data
analysis, adds a layer of clarity to the understanding of successful digital marketing in
agriculture. The identified key propositions offer a structured framework for future
exploration and application, enhancing the collective knowledge base in the evolving
landscape of digital marketing.

For industry transformation - our findings transcend the academic realm, resonating
with real-world implications for the agricultural industry. By recognizing the importance
of tailoring content, leveraging data analytics, and embracing emerging technologies,
agricultural enterprises can position themselves as trailblazers in the digital landscape.
The identified strategies not only enhance online visibility but also pave the way for
sustainable and innovative practices, contributing to the transformation of the
agricultural industry in the digital age.

Our research serves as a beacon of guidance, illuminating pathways for practitioners,
scholars, and the agricultural industry at large. The interconnected web of findings,
recommendations, and insights weaves a narrative of strategic evolution, propelling the
digital marketing endeavors of agricultural enterprises into a realm of unprecedented
growth and engagement.
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