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Abstract 
 
The past decade is characterized by major changes in the Information and Communication 
Technology (ICT) environment in agriculture worldwide. It has changed from hand held 
calculators and batch processing of management data at central service centers to adoption of 
on-farm information management facilities, computer embedded process control devices, 
remote sensing with spatial data utilization, and more, with almost all of them endowed with 
communication capabilities. Adoption of ICT is far from universal to the detriment of farmers 
and the agricultural sector. Accordingly current studies are now evaluating what information 
farmers, extension personnel and researchers really need what are the main constraints for 
adopting ICT. The Indian agricultural sector shares these concerns and is no exception in 
seeking answers. An evaluation of the Indian scene suggests that market information and 
weather updates are of prime interest; illiteracy, cost and lack of awareness are the major 
adoption constraints. Human capital enhancement was understood to be the main remedial 
factor to change the low rate of ICT adoption and its effectiveness. To address these issues a 
policy frame work for the nascent Agricultural Information Technology sector is suggested. 
 
Keywords: Information and communication Technology, Agriculture, Technological 
innovation, Information dissemination 
 
Background 
 
India is blessed with enormous bio-resources that include a wide variety of crops and a 
favorable environment to utilize this abundance and genetic diversity. India is divided into 16 
agro-climatic zones, 10 vegetative zones and 15 biotic provinces. Rice cultivation in India 
covers nearly 22% of agricultural area, which is followed by wheat (13%), oilseeds (15%), 
pulses (13%), commercial crops (8 %) and horticultural crops (29%) (Directory of Indian 
Agriculture, 1997). The majority of Indian agriculture consists of farms with land holdings of 
less than one hectare (59%) and farm with holdings of one to two hectares (19%). This 
represents nearly 32 % of the total area under cultivation. The average per capita availability of 
land has decreased to 0.15 ha. Nearly 50 % of the arable area is rainfed although there has been 
a significant increase in irrigation acreage (80.6 m.ha.). This potential is underutilized due to 
stagnant/declining productivity/production, poor infrastructure facilities for processing of 
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agricultural produce and insufficient training in the agricultural sector. In fact they can threaten 
the sustainability of Indian agriculture (Mahalingam, 2001).  

India has made significant strides in agriculture and associated activities. The Green, 
Yellow, White and Blue revolutions are testimony to the progress made. Concurrently India has 
successfully embarked upon a “Cyber revolution”.  Despite the progress made in agriculture, 
information technology and the Cyber revolution integrating them to alleviate the above 
constraints is still incomplete. Without doubt agricultural information technology has the 
potential and will play a vital role in transforming India into a stable and prosperous democracy 
within this 21st century. 

ICT adoption in agriculture in other countries over the past years is reviewed by Gelb et al 
1999. Within this context the Indian agricultural scene is still in the process of rationalizing 
production and adopting itself to the graduation of the economy from a traditional farming 
society to an industrialized, market oriented economy. The process includes adopting modern 
practices, new crops and varieties of traditional staples, information utilization as a production 
factor and management tool, response to supply and demand on local and international markets 
and integration of agriculture into broader national environmental and other policies. ICT is 
now accepted as a dominant tool to achieve national and individual goals for agricultural 
production and sustained rural economic viability. In order to get a rough outline and 
information on ICT adoption and constraints in India a study was undertaken to identify the 
information needs of farmers and bottlenecks in the use of ICT. The information was solicited 
from groups of agricultural scientists working in the Dharwad University of Agricultural 
Sciences and extension personnel working in the Karnataka State Department of Agriculture. It 
should be noted that there were no practicing farmers among them. The results should therefore 
be interpreted as “non-farmers” perceptions. This study is not in any way a summary of 
farmers’ views. 
 
Methodology 
 
In 1999 and 2001 an international study in Bonn and Montpellier evaluated ICT adoption issues 
via a short questionnaire filled out by "ICT in agriculture" extension and research professionals 
representing 25 different countries, Gelb et al 1999, 2001. They were asked the following 
general and specific questions:  
• Do you think that there are problems with the uptake of ICT in agriculture?  (yes/no) 
• Do you think there are unique uptake problems with any of the following: Decision 

Support Systems (DSS), Management Information Systems (MIS), Internet, Precision 
Farming, Process Control, Production Models, E-commerce, Others.  

 

1. What are the factors limiting the use of ICT by farmers? 
2. What are the factors limiting the use of ICT by Extension working with farmers? 
3. What are the factors limiting the use of ICT by research working with farmers? 
4. What are the consequences for farmers not using ICT: Today and in the near Future: 
5. What are the consequences for Extension not using ICT: Today and in the near Future: 
6. Should public funds help to finance Information Technology Services for Farmers? 
 

This questionnaire was the basis for Indian extension and research personnel comments. The 
results of the Indian and other international studies provide insights that suggest action 
priorities. 
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Results 
 
Table 1 addresses the main question - what are the main constraints to farmers adopting and 
using ICT? The table reports the results of the Bonn and Montpellier questionnaires and the 
Indian study. It also compares the responses of Indian scientists and extension. Gelb et al 2001 
discuss in full the European results. 

The data presented in table 1 reflect quite interesting and contrasting conclusions. Indian 
replies with regard to inability to use ICT, indicate that the capabilities to use ICTs have 
reduced during the period 2001 to 2006. This could be due to constant and speedy upgradation 
of ICT technologies without there being a matching progress in their use, more so in the rural 
sector. Interestingly the difference between 2001 and 2007 responses in Europe is much more 
than in India. As against a large % of replies (21.4 to 27.6%) on “No perceived economic or 
other benefits” in Europe, Indian replies (7% in 2001 to 4.9 % in 2006) highlight the perceived 
benefits of ICTs.  

Similarly, only 9.8% Indian replies on “Too hard to use / unfriendly” as against 17.9% to 
29.3% in Europe indicate that ICTs are not hard nuts to crack for Indians, Which is evidenced 
by the leading global position occupied by Indian ICT service sector. 

But unfortunately, “Lack of technological infrastructure” is increasingly becoming 
relevant in both India and Europe, despite considerable cost reductions.  This makes us to 
reaffirm in the dictum “Agriculture is a losing sector globally, surviving on public subsidies”. 

Although people in India have begun to understand and realize the value of ICTs as 
evidenced by a significant reduction in the % replies from 75 and 33% in 2001 to 26.8% in 2006, 
but in contrast there is a progressive but very small increase in Europe from 8.6% in 1999 to 
16.9 % in 2001 to 17.9% in 2007. There is unanimity in India (17.1%) and Europe (17.9%) on 
“lack of training” as an impediment in using ICTs.  

High rate of illiteracy (85.7% replies) in India is still a major personal impediment (61% 
and 48.8%) for use of ICTs unlike in Europe (only 5.4%).  

Sizeable Indian Scientists (14 and 28.8%) still do not understand farmers’ needs and 
decision making process. 

The Indian results in Table 1 should be read as follows: Most (85%) Indian scientists 
replied that personal impediments - in this case illiteracy - are a major factor limiting the use of 
computers by Indian farmers. Only 61% of extension respondents agree. The same ratio applies 
to cost being a limiting factor with about a third of the extension respondents seeing cost as a 
limiting factor. This figure is very close to the response from Montpellier - 32.3% and 38.0% 
respectively. Indian scientists on the other hand take a different view and emphasize cost as a 
limiting factor.  

An interesting result is the fact that extension do not report "lack of understanding ICT 
benefits" as a limiting factor whereas the Indian scientists and European respondents do. 
Personal constraints are prominent but in various guises. This in turn suggests that remedies are 
complex. For example a solution to illiteracy may seem simple, but it is not sufficient to solve 
"inability to use ICT" identified by Indian extension as a current limiting factor and a 
diminishing factor in Europe. 

Bonn and Montpellier identified others* as inadequate assistance in implementation, 
farmer traditions, farmer age, type and size of farm, ICT is not dependable, lack of managerial 
experience, no connection to research; Indian Scientists identified others* (11% of the replies 
or less) as lack of risk bearing capacity, confidence in return and lack of government 
encouragement, Extension identified as others* (11% of the replies or less) various aspects of 
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infrastructure insufficient power, telephones, telecommunications and ICT maintenance 
facilities; guidance, poverty and non-ownership, government unprepared for IT. 
 
Table 1 Comparison of factors limiting farmers’ use of ICT (% of replies) 

Bonn n=58;  Montpellier (Mont) n=65 
Indian scientists n=28, Extension n=21 
5th AFITA (only Indian respondents) n= 41
6th EFITA Glasgow n=56 

Bonn 
EFITA 

1999 

Mont. 
EFITA

2001 

Indian 
Scient. 
2001 

Indian 
Exten.
2001 

AFITA 
2006 

Indian 
replies 

Glasgow
EFITA 

2007 

Inability to use ICT 29.3 03.0  33.0 56.1 12.5 
No perceived economic or other benefits  27.6 27.6 7.0  4.9 21.4 
Too hard to use/ unfriendly 22.4 29.3   9.8 17.9 
Lack of technological infrastructure 18.9 06.0 32.0 33.0 47.5 28.6 
Cost of technology 17.6 32.3 61.0 38.0 26.8 23.2 
Not useful information/ relevant problems 12.1 01.0   17.1  
Fear of technology 12.1 07.0   4.9 12.5 
Not enough time to spend on using ICT 12.1 16.9   0 23.2 
Do not understand the value of ICT, 
awareness 

08.6 16.9 75.0 33.0 26.8 17.9 

Lack of training 08.6 16.9 11 10.0 17.1 17.9 
Better alternatives 05.2 04.0 11    
Personal impediments (Illiteracy) 03.4 03.0 85.700 61.0 48.8 5.4 
Lack of integration with other farm/other 
systems, lack of suitable ICT programs 

03.4 07.0 21.0 5.0 2.4 10.0 

Do not understand how farmers make 
decisions, low farmer demand  

  14.0  28.8  

Irrelevant, no limiting factors       
Farm size is too small   36.0 14.0   
Initial cost   25.0    
Negative attitude   14.0    
Others*       

 
Table 2 identifies the major information categories that Indian farmers need. It stands to 

reason that extension have close relations with farmers. It can also be expected that they are 
closely associated with farmer information-needs. With this observation in mind the results of 
Table 2. should be read as follows - there is a strong agreement between scientists and 
extension that farmers need updated information on new, cost effective and adaptable crop 
production, post harvest and plant protection technology along with market information and 
weather reports. The relevant question in the context of this study is: “Can and does ICT 
contribute to providing this information?" and an even more difficult question is "if the 
information was available would it be a sufficient incentive for farmers to adopt ICT to get it?” 
Possible answers were not addressed directly but an affirmative reply can be safely assumed - 
Gelb et al 1997, 1998, 1999, and 2001. 

Under the assumption that ICT is indeed a positive contributing factor to farmers' 
economic benefits and rural welfare, the study solicited responses and suggestions to promote 
the use of ICT in agricultural production. The replies are presented in Table 3. The results of 
Table 3 overwhelmingly suggest that the main obstacle to overcome involves a major 
investment in human capital - first and foremost in training extension (and graduates) as ICT 
adoption facilitators and also demonstrations, training centers and facilities. Extension 
priorities are focused and explicit: provide training and tools! 
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Table 2 Measures to promote the use of ICT by Indian farmers (% of replies) 
 Indian scientists n=28 
 Extension n=21 

Indian 
Scientists 

Indian 
Extension 

Train extension personnel  67.0 
Educating the farmers 50.0  
Training village level workers and progressive farmers  50.0 19.0 
Demonstrations of ICT systems 46.0 29.0 
Provide a computer and technician to each village 39.0  
Develop suitable software 29.0  
Provide better rates and market facilities for farm products 21.0  
Provide a computer with an Internet connection 21.0  
Provide incentives and finance 21.0  
Extension should facilitate ICT adoption 14.0  
Assist in financing computers 14.0 19.0 
Appoint competent agricultural graduates to assist 14.0 10.0 
Establish extension ICT centers 11.0 62.0 
Translate ICT services to local languages and/or dialects 11.0  
Create awareness  24.0 
Provide proper infrastructure  14.0 
Others*   

 
Others* were defined by scientists (10% of the replies or less) as frequent interaction with 
farmers, need for ICT center and individual scientist involvement in these technologies; 
Others* were defined by extension (10% of the replies or less) as assisting 
farmers, creating closer relations between beneficiaries, provide various incentives and 
facilities and update services. 
 
 
AFITA 2006 Questionnaire Results 
 
ICT adoption is really a problem according to the replies (100%). Poor connectivity, lack of 
relevant content, lack of ICT infrastructure & skills, high cost, inefficient and poor quality 
service, are the major impediments for ICT adoption in India according to the majority of the 
respondents of AFITA 2006 conference. About 85% of the respondents believed that public 
funds should be used for ICT services. 
 

Table 3 AFITA ICT* Adoption Questionnaire 
  5th AFITA Bangalore 

Indians only 
n % of replies 

Is ICT adoption a problem (y/n)? 39 100 
Unique problems with ICT adoption   
DSS 41 46.3 
MIS 41 46.3 
Internet 41 65.9 
precision farming 41 53.7 
process control 41 24.4 
production models 41 34.1 
e-commerce 41 39 
Distance Extension, Distance Learning 41 39 
GIS 41 31.7 
others 39 0 
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Specific factors limiting farmers' use of ICT   
Lack of ICT skills and inability to use 41 56.1 
no perceived economic benefit 41 4.9 
too hard to use 41 9.8 
no ICT access and/or infrastructure 40 47.5 
Lack of (personal) ICT support services 41 2.4 
Cost of ICT and/or funds 41 26.8 
Integration, reliability, usefulness of information 41 17.1 
Available ICT unsuitable for practice or zone 41 2.4 
Fear and/or distrust of technology 41 4.9 
time limitations 41 0 
lack of training 41 17.1 
Tradition and/or Traditional practices 41 2.4 
impediments .e.g. age, knowledge, English, motivation 41 48.8 
don't understand value, lack awareness 41 26.8 
other 26 0 
 Factors limiting the use of ICT by Extension working with farmers   
None 41 0 
Cost and/or lack of funds or equipment 41 29.3 
no ICT access and/or infrastructure 41 51.2 
Time limitations 41 0 
Lack of training 41 41.5 
Lack of ICT experience and skills 41 46.3 
Unsuitable, incompatible, programs and/or information 41 14.6 
Farmers want personal contact 41 2.4 
Lack of farmer confidence in system 41 7.3 
don't understand value, lack awareness 41 19.5 
Out of sync with farmer needs and tradition 41 29.3 
Other 26 0 
Factors limiting the use of ICT by research working with farmers   
None 41 0 
Cost and/or lack of funds or equipment 41 26.8 
no ICT access and/or infrastructure 41 26.8 
Training 41 14.6 
Lack of ICT skills and experience 41 12.2 
Different priorities 41 14.6 
Excessive time to develop and teach how to use 41 2.4 
Lack of reliable data and/or information 41 7.3 
Lack of suitable or reliable programs 41 4.9 
Lack of ICT collaboration methodology and practical recommendations 41 9.8 
Lack of info flow to farmers, their awareness 41 36.6 
lack of common language or programs with farmers 41 39 
Out of sync with farmers and their traditions 41 46.3 
Other 37 0 
Consequences for farmers not using ICT  . 
None 41 2.4 
Stop production 41 0 
Loss of competitiveness 41 39 
Loss of production and management efficiency 41 31.7 
Loss of income and/or subsidies 41 31.7 
loss of opportunities 41 2.4 
Loss of customers 41 0 
Loss of contact with information, innovations 41 56.1 
Loss of contact with timely (market) information 41 36.6 
Loss of contact with innovative partners 41 2.4 
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Change activity, move to alternative or expand 41 2.4 
Dependence on others in the food chain 41 4.9 
Problems in the future 41 19.5 
other 34 0 
Consequences for Extension not using ICT    
None 41 2.4 
Loss of relevance, confidence and/or credibility 41 43.9 
Farmers move to other/own alternatives 41 2.4 
break source of information innovation research 41 36.6 
Problems in the future 41 7.3 
Inefficiency and Inferior service 41 70.7 
Will become obsolete 41 31.7 
other 38 0 
Should public funds be used for ICT services? 
yes 35 85.4% 
yes with qualifications 6 14.6% 
no 0 0 
no with qualifications 0 0 
other 0 0 
Total 41 100% 
*ICT – Information and Communication Technologies 

 
Conclusions 
 
The rapid expansion of agricultural technology offers a unique opportunity to increase the 
economic benefits to farmers and the economy in large in general and in India as well. 
Exploiting this opportunity demands effective diffusion of the technology within the 
agricultural sector. To hasten this process, various modes of communication are being used by 
extension service, among which newly evolved ICT based Internet; websites and on-line 
communications have a vital role. ICT has the potential to communicate farm information to a 
large number of farmers simultaneously and quickly. This will make a major contribution to the 
Indian agricultural sector. The factors limiting ICT adoption identified in this study provide an 
indication of remedial priorities.  

In view of the foregoing, the following valid recommendations have emerged from AFITA 
2006 conference. 
1. Formulate ICT policies for agriculture and rural sector.  
2. Budgetary provision for ICT research and development for the benefit of rural sector.  
3. Robust investments for promoting ICT in rural sector. 
4. Involve all the stakeholders in research, development and technology transfer activities 

(Farmers, extension workers, educators, policy makers, scientists, engineers, business 
communities, IT firms and NGOs). 

5. Strengthening the Agricultural Information Technology courses on the curricula of 
undergraduate and post graduate degree programmes of State Agricultural Universities 
(SAUs).  

6. Regular training of teachers / researchers / extension personnel in SAUs and officers of the 
development departments in the use of ICTs. 

7. Linking Village Knowledge Centres, KVKs and agri-clinics to provide single window 
solution (hardware and software) to farmers’ problems and involving unemployed 
graduates in this activity.  
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These recommendations with modifications, if any, need very strong support from FAO, 
Rome, Italy, AFITA 2008 Conference, Japan and International donor agencies in the form of 
recommendations to the ICAR, New Delhi, Union Ministers for Agriculture and Information 
Technology, and Chairman, Planning Commission, Government of India, so that a National 
Policy for Agricultural Information Technology is adopted and implemented at the earliest. 
Otherwise such conferences will have very little impact on the Agricultural IT issues in India 
and other developing countries. 
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