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Abstract  
This study was designed to investigate the current state of digitalization in agricultural extension 

service delivery in Anambra state. Two research questions were formulated to guide the study. The 

study adopted a descriptive survey research design. The population of the study was made up of 26 

agricultural extension workers and 672 farmers in Aguata agricultural zone of Anambra state. 

While the 26 extension workers in the zone were adopted as part of the sample, 30mfarmers were 

randomly selected from each of the seven local government areas in the zone making a total of 210. 

These 210 and 26 extension workers gave a total of 236 and this constituted the sample for the study. 

The instrument for data collection was structured questionnaire and this has 36 items. The 

instrument was validated by three (3) experts and the internal consistency of the instrument was 

established using Cronbach Alpha method and this gave a reliability co-efficient of 0.80. Data 

collected was analysed using mean and standard deviation. The study revealed that the challenges 

facing digitalization in agriculturalextension in Anambra state include inadequate digital 

infrastructure, low digital literacy, limited funding, poor policy implementation, poor internet 

connectivity among others. Some recommendations were also made, these include: regular training 

on the use of digital tools for both farmers and extension workers, ICT companies to design digital 

tools that would address language and literacy barriers, state government to invest more on rural 

electrification to support digital technologies. 
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From the days of the early man, agriculture has been synonymous with man and agriculture 

has been the life-wire of man. The primary aim of agricultural activities is to provide food, clothing 

and shelter through the products of soil and livestock. FAO (2021) stated that agriculture remains 

a critical sector for global economic development, food security and poverty alleviation, 

contributing significantly to livelihoods, particularly in rural areas of developing nations. 

However, in Nigeria today agriculture is faced with a lot of challenges which include farmers’ and 

farm insecurity, climate change, low productivity, price fluctuation in the markets, limited access 

to inputs among others. 

Agricultural extension services play a vital role in addressing these challenges by 

disseminating knowledge, technologies, and practices to enhance farmers’ productivity and 

sustainability (Anderson & Feder, 2007). Agricultural extension refers to the system of delivering 

agricultural knowledge, technologies and practices to farmers to improve their productivity, 
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livelihoods and decision-making capacity. It serves as a bridge between agricultural research and 

farmers, ensuring that innovations and advancements in agricultural science are effectively 

communicated and adopted at the grass roots level. Agricultural extension services encompass a 

wide range of activities, including providing technical advice, conducting farmer training, 

organizing field demonstrations and facilitating access to inputs, credit and markets. 

The primary role of agricultural extension is to promote sustainability agricultural practices 

that enhance productivity and resilience. Extension services help farmers address complex 

challenges, such as climate change, pests and diseases, soil degradation and water scarcity. By 

providing timely information and capacity building, agricultural extension enables farmers to 

adopt improved farming methods, enhance resource management and boost crop yields (Davis, 

2008).  

Another important role of agricultural extension is to foster innovation and knowledge 

exchange. Extension services act as facilitators of participatory learning, encouraging farmers to 

share experiences, collaborate, and co-create solutions to local problems. It also strengthens 

linkages between farmers, researchers and policy makers, ensuring that agricultural innovations 

are demand-driven and content-specific. (Rivera, Qamar & Crodwer, 2001).  

Agricultural extension also play pivotal role in market development by linking farmers to 

value chains. Extension agents provide farmers with market intelligence such as price trendsand 

buyer preferences and facilitate access to market and agribusiness opportunities (IFPRI, 2017). 

Agricultural extension services promote the adoption of post-harvest technologies and 

value addition practices that reduce losses and increase farmers’ income (Swanson & Rajalahli, 

2010). In recent years, digitalization has emerged as a transformative approach in agricultural 

extension,providing innovative solutions to improve information dissemination and service 

delivery (WorldBank, 2019). 

Digitalization in agricultural extension refers to the integration of digital tools, 

technologies and platforms to deliver timely and accessible agricultural information to farmers. 

These tools include mobile application, SMS services, e-learning platforms, geographic 

information systems (GIS), artificial intelligence and date analytics (Aker & Mbiti, 2016).  

Digital extension services are propagated through the use of mobile smartphones, 

computers and other web-based technologies. For example, SMS or text messages can be sent in 

bulk to farmers at once and even reach those in remote locations, making it good option for closing 

information gaps. Digitalization tools have demonstrated the potentials to bridge gaps between 

extension agents and farmers, especially in remote and underserved areas. Digitalization reduces 

the cost of service delivery, enhance the efficiency of extension systems and promotes 

collaboration among stakeholders in agricultural value chains (CTA, 2020).  

Digital advisory platforms such as Digital Green allow farmers to access video-based 

content tailored to their specific farming needs. This approach has proven effective in increasing 

adoption of best practices (Gandhi, Veeraraghvan, Toyama and Ramprasad, 2009). Also artificial 

intelligence (AI) and machine learning (ML) tailor solutions to individual farmer’s needs. For 

example AI-driven chatbots like Plantix and AgroBuddy provide instant solutions to farmers’ 

queries on pest management, soil health and crop selection. These tools enhance decision-making 

and reduce the dependency on physical extension workers (Wossen, Abdoulaye, Alene, 2020). 

The use of digital tools can bridge the gap between extension workers and farmers particularly in 

remote areas. For example, online platforms such as AgriTech Academy offer training modules 

and certifications in modern agricultural practices. This bridges the knowledge gap in rural areas 

(FAO,2021). Furthermore, the use of Geospartial Technology like Geographic Information System 
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(GIS) and remote sensing help farmers monitor crop help, assess soil conditions and plan irrigation 

more efficiently. For example, platforms like Geofarmer use tools to provide insights at the farm 

level (Braun & Jiggins, 2022). 

Despite these potentials, digitalization in agricultural extension is faced with a lot of 

challenges. Most farmers in rural areas are illiterates and as such lack technical skills in 

understanding and handling digital tools. Arokoyo (2019) stated that many farmers and extension 

workers lack digital literacy, making it challenging to adopt new technologies. Also Ferris, 

Batchelor & Wensley (2020) stated that limited digital literacy among rural farmers is a significant 

obstacle, as many lack the skills to effectively utilize digital tools. Infrastructural deficiencies such 

as poor internet connectivity, limited smartphone penetration and unreliable electricity, exacerbate 

these challenges particularly in developing countries (World Economic Forum, 2022). Agwu 

(2020) stated that inadequate infrastructure, including unreliable electricity supply and limited 

internet connectivity, particularly in rural areas poses a significant barrier to digitalization. 

Furthermore, the exorbitant cost of digital tools place poor and rural farmers in a disadvantaged 

position as long as digitalization of agricultural extension is concerned. Most rural farmers operate 

at peasant level and such cannot afford these digital devices. Ajayi (2023) stated that farmers face 

financial difficulties in acquiring and maintaining digital tools for agricultural purposes. For 

instance, check the cost of smartphones, cost of air-time and data. These in most cases are beyond 

the reach of poor farmers. 

Also inconsistent government policies and inadequate support hinder digitalization efforts 

in agricultural extension (Yusuf, 2018). Government policies in Nigeria change from time to time 

and always. Some of these changes affect digitalization in agricultural extension adversely. 

Another critical problem is the issue of unstable power supply. The epileptic nature of the country’s 

power supply disrupt digital learning processes and hinder the effective use of digital tools in 

agricultural extension. These issues highlight the challenges facing digitalization in agricultural 

extension in Nigeria. 

To address these challenges, some strategies have been suggested. Opara (2021) opined 

that ICT tools like mobile phones, audiovisual messages and interactive voice response (IVR)and 

short message services (SMS) can improve communication between farmers and extension agents. 

This approach enhance information dissemination and risk management. Adebayo & Idowu (2021) 

suggested that creating user-friendly digital platforms can link farmers to extension services, 

markets and financial resources. The authors opined that these platforms reduce the role of 

intermediaries and expand market access and strengthen linkages between research centers and 

farmers. Thereby improving productivity and livelihoods. Digital platforms should be developed 

in local languages, focusing on farmers’ needs, farming practices, crops, animals and market 

information. Capacity building and training of both farmers and extension workers on digital 

literacy and use of ICT tools- is of great importance. Olaleye & Banmeke (2023) stated that 

providing training for extension workers and farmers on digital tools enhances their skills and 

confidence in using technology. The authors further stated that training needs include digital skills, 

use of relevant digital services and understanding digital privacy and security risks. 

Frequent power outage and unreliable internet connectivity hamper digitalization of 

extension services more especially in rural areas. National Information Technology Development 

Agency (2020) stated that investing in reliable internet connectivity and electricity in rural areas 

is essential to support digital tools and platforms. The author emphasized combining digital 

infrastructure with social, organizational and policy changes to transform agriculture. On policies 

and funding, Olaniyi & Olorutoba (2023) opined that implementing supportive policies and 
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providing funding mechanisms can encourage the development and adoption of digital 

technologies in agriculture. The government should focus on initiating agricultural technology 

transfer programs and providing the necessary rural infrastructure to support the sector’s 

digitalization. Aker & Mbiti (2019) pointed out that supportive policies and collaboration between 

governments, private organizations and international bodies are crucial for scaling digitalization. 

Agricultural extension services has been veritable tools for improving productivity, rural 

development and food security. Unfortunately, traditional extension approaches in Anambra State 

and Nigeria in general today is faced with a lot of challenges such as inadequate funding, 

insufficient personnel, poor information dissemination, and lack of modern tools among others. 

These challenges have led to drastic reduction in service delivery, low adoption rates of new 

farming practices and reduced agricultural output. 

Digitalization posits a transformative opportunity to address these challenges by modernizing 

agricultural extension services. These use digital tools like smartphones, social media platforms 

and other ICT toolshave proved to have the potentials of improving the extension service delivery 

in Anambra State. Unfortunately, the adoption of digitalization in agricultural extension in 

Anambra State remains limited due to lack of digital literacy, poor funding inadequate 

infrastructure, among others. 

This study therefore, seeks to determine the challenges facing digitalization of agricultural 

extension in Anambra State and suggest possible strategies for improvement. 

Purpose of the Study 

The major purpose of the study was to investigate the current state of digitalization in agricultural 

extension services delivery in Anambra State. Specifically, this study sought to; 

1. Identify the problems militating against digitalization in agricultural extension service 

delivery in Anambra State. 

2. Determine the strategies for improving digitalization in agricultural extension  

service delivery in Anambra State. 

 

Research Questions 

The following research questions guided the study; 

1. What are the problems militating against digitalization in agricultural extension service 

delivery in Anambra State 

2. What are the strategies for improving digitalization in agricultural extension service 

delivery in Anambra State. 

 

Methodology 

This study adopted descriptive survey research design. Descriptive survey research method 

used to gather information about the characteristics, behaviors, attitudes or opinions of a particular 

group or population. It involves the collection of data through instruments like questionnaire, 

interviews or observation, with the aim of describing and understanding the current state of a 

phenomenon without manipulating variables (Gay, Mills & Airasian, 2012). This design was 

considered appropriate because it enabled the researcher to obtain information from both the 

farmers and extension workers on challenges and strategies for improving digitalization in 

agricultural extension service delivery.  

The area of the study is Anambra State. The state is divided into four (4) agricultural zones namely: 

Aguata, Anambra, Awka and Onitsha. Aguata agricultural zonewas selected for the study. The 

zone is made up of seven (7) local government areas namely: Guata, Orumba North, Orumba 
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South, Ekwusigo, Nnewi North, Nnewi South and Ihiala. The choice of this zone stems from the 

fact that they are predominantly farmers.  

The population of the study was made up of six hundred and seventy-two (672) registered 

farmers in the zone and twenty-six (26) extension workers in the different local government areas. 

This gave a total of six hundred and ninety-eight (698). This constituted the population for the 

study. While the 26 extension workers were adopted as the part of the sample, thirty (30)registered 

farmers were randomly selected from each of the seven local government areas in the zone, giving 

a total of two hundred and ten (210). The sample of the study therefore is two hundred and thirty-

six (236). 

The instrument for data collection was structured questionnaire containing 36 rated on four 

(4) point response scale of Strongly Agree (SA), Agree (A), Disagree (D) and Strongly 

Disagree(SD). The instrument has three sections. Section A was on the background information 

of the respondents, Section Bon problems militating against digitalization in agricultural extension 

service delivery has seventeen (17) items and Section C on strategies for improving digitalization 

in agricultural extension has nineteen (19) items. 

The instrument was face-validated by three experts and was subjected to reliability test. 

The internal consistency of the instrument was established using Cronbach Alpha reliability co-

efficient method. The reliability co-efficient values of section B and C was 0.81 and 0.79. The 

overall co-efficient of the whole instrument was 0.80 and was considered high enough for the 

study. Personal contact approach was adopted in collecting data from the respondents. The 

researcher through the Director of Extension Services (DES) in the agricultural zone administered 

the instrument to the extension workers during their monthly meetings while the extension workers 

in turn assisted the researcher in administering the instrument to the registered farmers in their 

various local government areas. 

Data collected were analyzed using descriptive statistic (mean and standard deviation). 

While mean was used to answer the research questions, standard deviation was used to indicate 

how spread out the data points are around the mean. The mean from each item was interpreted in 

relation to the real limit of numbers. Therefore items with mean ratings 3.50-4.00 were regarded 

as strongly agree, 2.50-3.49 were regarded as agree, 1.50-2.49 were regarded as disagree while 

mean ratings between 0.50-1.49 were regarded as strongly disagree. 

 

Results: 

Research Question I 

What are the problems militating against digitalization in agricultural extension service delivery 

in Anambra State. 

Table I: Mean ratings and standard deviation of extension workers and farmers on problems 

militating against digitalization in agricultural extension delivery.  
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S/N                        ITEMS n1=26 

x̅1 

SD1 n2=210 

x̅2 

SD2 Remark 

1. Most rural farmers are illiterates and cannot handle digital tools 3.45 0.64 3.48 0.60 A 

2. Some extension workers lack technical skills in understanding 

and handling of digital tools 

3.46 0.61 3.22 0.67 A 

3. Inadequate power supply effect the use of digital tools in rural 

areas 

3.51 0.61 3.50 0.61 SA 

4. Lack of telecommunication and internet service providers in 

agricultural areas 

3.52 0.60 3.55 0.59 SA 

5. Digital platforms are not easily accessible in rural/remote areas  3.48 0.63 3.46 0.64 A 

6. Digital tools and services are expensive and not affordable by 

most rural farmers 

3.49 0.62 3.47 0.63 A 

7. Farmers and extension workers do not receive financial support 

for adopting digital technologies 

3.50 0.59 3.52 0.58 SA 

8. Inadequate funding for implementing digitalization in 

agricultural extension 

3.46 0.64 3.48 0.63 A 

9. Inadequate training for extension workers in the use of digital 

tools 

3.39 0.65 3.40 0.65 A 

10.  Farmers are not provided with digital literacy training 3.52 0.60 3.51 0.60 SA 

11. Cultural beliefs and practices influence the adoption of digital 

tools in agriculture 

3.36 0.65 3.38 0.64 A 

12. Language barriers affect the use of digital platforms  3.55 0.60 3.52 0.59 SA 

13. Inconsistent and unclear policies affect digitalization in 

agricultural extension 

3.42 0.61 3.00 0.71 A 

14. Digital tools are not tailored to specific needs of local farmers  3.55 0.60 3.55 0.60 SA 

15. Digital platforms do not provide information in local languages 3.55 0.60 3.58 0.58 SA 

16. Lack of data privacy and security concern affect the use of 

digital tools 

3.39 0.65 3.22 0.67 A 

17. Digital tools are not updated regularly with accurate and timely 

information 

3.41 0.63 3.44 0.62 A 

             Cluster  =  3.59 0.62 3.22 0.62 SA/A 

n1= Number of extension workers, n2 = Number of farmers, x̅1 = Mean response of extension 

workers, x̅2 = Mean responses of farmers, SD1 = Standard deviation of extension workers, SD2 = 

Standard deviation of farmers. 

Table 1which has 17 items shows that seven (7) items (ie. Items 3,4,5,10,12,14 and 15) had mean 

responses that ranged from 3.51 to 3.58 for both the extension workers and the farmers. These fall 

under the response category of Strongly Agree. The other ten (10) items fall under the response 

category of Agree. These show that all the respondents accepted all the items as problems facing 

digitalization in agricultural extension. The cluster means of 3.59 for the extension workers and 

3.22 for the farmers also indicate strongly agree and agree respectively,     

The standard deviation of the items ranged from 0.58 to 0.67 for both extension workers and 

farmers and the cluster SD is 0.62. This is an indication that the mean of the respondents were not 

far from each other. 

 

Research Question 2: 

What are the strategies for improving digitalization in agricultural extension service delivery? 

Table 2: Mean responses and standard deviation of extension workers and farmers on strategies 

for improving digitalization in agricultural extension service delivery in Anambra State. 

 
S/N                        ITEMS n1=26 

x̅1 

SD1 n2=210 

x̅2 

SD2 Remark 

1. Digital literacy campaign to be mounted for farmers 3.54 0.57 3.54 0.59 SA 
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2. Regular training programs for extension workers on the 

use of digital tools 

3.76 0.47 3.70 0.49 SA 

3. Agricultural schools and training institutions to include 

digital tools in their curricula. 

3.52 0.61 3.50 0.55 SA 

4. Digital tools like smartphones, tablets etc to be 

subsidized for farmers 

3.67 0.54 3.72 0.48 SA 

5. Government and financial institutions to provide loans 

or grants for adopting digital technologies 

3.72 0.48 3.51 0.54 SA 

6. Government to prioritize the expansion of internal 

connectivity in rural areas 

3.67 0.54 3.72 0.54 SA 

7. ICT companies to design digital tools that would 

address language and literacy barriers 

3.54 0.75 3.55 0.58 SA 

8. Government to invest more on rural electrification to 

support digital technologies 

3.72 0.48 3.71 0.49 SA 

9. Telecommunication companies/service providers to 

increase and improve mobile network coverage in rural 

areas for digital agriculture 

3.70 0.52 3.71 0.49 SA 

10. Installing solar powered digital kiosks in rural areas to 

help improve access to information 

3.67 0.50 3.70 0.49 SA 

11. Use of multi-stake holder efforts in building digital 

infrastructure in under-listed areas 

3.40 0.64 2.91 0.68 A 

12. Partnership between farmers, extension workers and 

tech-companies in designing user-friendly tools 

3.21 0.68 2.96 0.68 A 

13. Use of local languages on digital platforms to improve 

accessibility  

3.76 0.47 3.69 0.48 SA 

14. Digital tools to integrate traditional agricultural 

knowledge with modern practices 

3.52 0.61 3.64 0.56 SA 

15. Interactive features such as chatbots and farmers forum 

should be used to enhance the usefulness of digital 

platforms 

3.60 0.49 3.67 0.50 SA 

16. Establishment of national strategy for digitalization in 

agricultural extension. 

3.19 0.59 3.22 0.63 A 

17. Government to create policies to support the integration 

of digital tools into extension services 

3.70 0.52 3.71 0.49 SA 

18. Establishment of regulatory framework for protecting 

data privacy and security 

3.67 0.50 3.50 0.55 SA 

19. Collaboration between government agencies, research 

institutions and private sectors to improve digitalization 

in agricultural extension 

3.54 0.55 3.52 0.61 SA 

         Cluster = 3.58 0.71 3.54 0.55 SA 

n1= Number of extension workers, n2 = Number of farmers, x̅1 = Mean response of extension workers, x̅2 = Mean responses of 

farmers, SD1 = Standard deviation of extension workers, SD2 = Standard deviation of farmers. 

Table 2 which has 19 items shows that items 11, 12 and 16 had mean responses 3.40, 3.21 and 

3.19 for extension workers and 2.91, 2.96 and 3.22 for farmers. These fall under the category of 

Agree. All other items for both the extension workers and farmers, fall under the response category 

above 3.50 which is Strongly Agree. Their cluster means of 3.58 and 3.54 also show Strongly 

Agree. This shows that all the respondents accepted all the items as strategies for improving 

digitalization in agricultural extension. 

The standard deviation (SD) for the two groups of respondents ranged from 0.47 to 0.68 indicating 

that the respondents were not very far from the mean of one another in their responses. The cluster 

SD of 0.71 and 0.55 showed that the mean of the respondents were not far from each other. 

 

Discussion of Results 



International Journal of Progressive and Alternative Education, Volume 8 No. 1, January, 2025.   ISSN: 2408 - 6452 

 
 

On problems militating against digitalization in agricultural extension, the study identified 

farmers illiteracy and lack of technical skills in understanding and handling of digital tools among 

extension workers as challenges. These findings are in agreement with Arokoyo (2019) who stated 

that many farmers and extension workers lack digital literacy, making it challenging to adopt new 

technologies. Also in consonance with these findings is Ferris, Batchelor & Wensley (2020) who 

stated that limited digital literacy among rural farmers is a significant obstacle as many lack the 

skills to effectively utilize digitaltools. Prominent among the findings is inadequate power supply, 

lack of telecommunication and internet service providers in agricultural areas. These findings are 

in agreement with Agwu (2020) who stated that inadequate infrastructure, including unreliable 

electricity supply and limited internet connectivity in rural areas pose significant barriers to 

digitalization. Another finding of the study is high cost of digital tools and services that are beyond 

the reach of rural farmer. This finding is in tandem with Ajayi (2023) who stated that farmers face 

financial difficulties in acquiring and maintaining digital tools for agricultural purposes. Some of 

these tools are cost of smartphones, airtime data among others. The study also revealed that 

inconsistent and unclear policies affect digitalization in agricultural extension. This finding is also 

in consonance with Yusuf (2018) who opined that inconsistent government policies and inadequate 

support hinder digitalization efforts in agricultural extension. 

On strategies for improving digitalization in agricultural extension, the study revealed that 

all items were accepted by the respondents as strategies for improving digitalization in agricultural 

extension. The study identified digital literacy campaign, regular training programs for extension 

workers and farmers and agricultural schools and training institutions to include digital tools in 

their curricula. These findings are in agreement with Olaleye &Banmeke (2023) who stated that 

providing training for extension workers and farmers on digital tools enhances their skills and 

confidence in using technology. Another finding of the study was that ICT companies to design 

digital tools that would address language and literacy barriers. This finding is in tandem with Opara 

(2021) who opined that ICT tools like mobile phones, audiovisual messages and interactive voice 

response (IVR) and short message service (SMS) can improve communication between farmers 

and extension agents. Government to invest more on rural electrification to support digital 

technology in another finding of the study. This is in consonance with National Information 

Technology Development Agency (2020) who stated that investing in reliable internet connectivity 

and electricity in rural areas is essential to support digital tools and platforms. 

 

Conclusion  

The challenges facing digitalization in agricultural extension in Anambra State as identified 

in this study have significantly hindered the sector’s potentials for growth and modernization. 

Farmers and extension workers alike struggle to fully utilize digital tools due to limited access to 

electricity, internet connectivity and technical knowledge, which exacerbates inefficiencies in 

service delivery and limits the dissemination of critical agricultural information. By implementing 

the strategies identified in this study, Anambra state can unlock the transformative potential of 

digitalization in agricultural extension, thereby enhancing productivity, improving livelihood and 

fostering long-term food security. 

 

Recommendations 

The following recommendations were made based on the findings of the study: 

1. The state government through the ministry of agriculture should on regular basis organize 

training for both farmers and extension workers on the use of digital tools. 
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2. The state government should prioritize the expansion of internet connectivity in rural areas. 

3. ICT companies should design digital tools that would address language and literacy 

barriers. 

4. The state government should invest more on rural electrification to support digital 

technologies. 

5. Telecommunication companies and service providers should increase and improve mobile 

network coverage in rural areas. 

6. The use of local languages on digital platforms like whatsapp should be encouraged to 

improve accessibility. 

7. The state government should create policies to support the integration of digital tools in 

extension service delivery. 

8. There should be collaboration between the state government agencies, research institutes 

and private sectors to improve digitalization in agricultural extension. 
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