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ABSTRACT 

This study was concerned about understanding the role of information and 

communications technology (ICT) in agricultural development in the Philippines. 

Specifically, the study gathered empirical evidence as to whether farmers can use 

ICT to access information on complex rice production technologies from agricultural 

knowledge centres.  

To link farmers with these centres, the Open Academy for Philippine Agriculture 

(OpAPA) established 12 farmer cyber communities in 2007; each comprised a local 

university, a municipal government and a farmers’ group to manage the e-centre. 

Each e-centre was allowed to develop its own content and services based on its 

needs. Content from knowledge centres was accessible and made available in three 

ways: web, digital video disc (DVD), and short messaging system (SMS). 

To determine factors that influenced the adoption of ICTs among farmers, the study 

used quantitative and qualitative research methods. A survey was conducted 

among 144 members of the farmer cyber communities to identify the variables that 

influence ICT use. For a deeper understanding of the ICT adoption process, case 

studies were conducted involving three farmer cyber communities that had varying 

levels of ICT adoption. Through focused group discussions (FGDs), farmers’ 

experiences with ICT were gathered.  

The results showed that most farmers had little to no experience with ICTs, citing 

interpersonal channels as their main information sources. Many farmers believed 

they would not learn how to use ICTs during their initial exposure to e-centres. A 

promotion and awareness campaign by their organisations, however, encouraged 

visits to e-centres and computer learning, with farmers assisting other farmers in 

searching for information. Most farmers accessed content with help from 

intermediaries and via SMS. With e-centres located in their own communities, 

farmers had a positive view of ICTs after several visits—that it could provide them 

with reliable, timely information and responses from experts. The use of SMS 

provided a simple, low-cost interaction with extension agents, community leaders 

and knowledge centres.  
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Of the 18 variables tested for correlation, education was positively associated with 

DVD, web and SMS use; participation in basic ICT training using DVDs and the web; 

and farmers’ problems using DVDs and SMS. Farm experience was negatively 

associated with DVDs and web use, as was tenure with SMS use. Participation in 

ICTs was a direct predictor for DVD and web use, land ownership for DVD use, and 

connectivity for SMS use. For indirect use of ICTs (i.e. through intermediaries), the 

predictor variables were high farm experience and awareness level for DVD use, 

high content scores and land ownership for web use, and land ownership, high 

promotion scores and high agency support for SMS use. Farmers with more 

experience in farming and owned land relied more on interpersonal sources. High 

content scores, high awareness level, high promotion scores, and more agency 

support were efforts by organisations to promote ICT services to farmers. The 

predicted indirect use of ICTs meant that there was high relaying or spread of 

information from ICTs through intermediaries and fellow farmers, and via SMS.  

Cross analysis of the three case studies revealed that rural farming communities 

were able to use ICTs, thus overcoming barriers such as age, limited education and 

low computer literacy. While only a few farmers directly used ICTs, most of the 

unconnected farmers could access content with assistance from hired computer 

operators, farmers with computer self-efficacy, farmers’ children, and youth. 

Participatory processes motivated farmers to visit e-centres, while pest and disease 

management and livelihood opportunities were considered most relevant to their 

everyday problems. However, farmers used ICTs on a needs basis, with weekly visits 

considered high usage, and they preferred to use interpersonal sources. 

Organisations such as universities and the local government provided critical 

support to farmer cyber communities such as training, digital content and system 

maintenance. A strong farmers’ organisation (i.e. with ICT champions and resource 

allocation for system maintenance) determined the sustainability of farmers’ e-

centres.  
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CHAPTER 1. RURAL FARMING COMMUNITIES: ARE THEY READY FOR 

ICTS? 

1.1 INTRODUCTION 

Agriculture is an important contributor to the economic and social wellbeing in 

many developing countries (Lio and Liu, 2006). In the Philippines, agriculture 

contributes around 17 per cent of the total gross domestic product (GDP), with rice 

accounting for 30 per cent of the total crop area harvested. Rice is the source of 

income and employment for 11.5 million people in farming and other sectors (David 

and Balisacan, 1995; Francisco, 1998; Sebastian, 2004). The Philippine’s annual rice 

requirement is 12 million metric tons (MMT), and with a population of 91 million 

people, an additional 4–6 million mt of rice is needed annually to cover the 

production deficit (PhilRice, 2007). 

With a limited area for expansion, growth in production must now rely on 

improvements in the crop’s yield potential per unit area. This situation has given 

rise to the development of knowledge-intensive crop management technologies, 

high-yielding and pest-resistant varieties, and hybrid rice technology (Balisacan and 

Gonzalez, 1998). While it is clear that these new technologies provide opportunities 

to increase farm productivity and profitability, they also require a substantial 

amount of information and training for farmers to make informed decisions 

(Kenmore, 1991; Van de Fliert, 1993; Pingali and Hossain, 1998). However, the 

current extension processes and methods are not designed to provide reliable, 

timely and location-specific information or two-way interaction with experts in 

remote locations. An innovation with the potential to improve the flow of 

information to farmers and increase their capacity to make informed decisions is 

information and communications technology (ICT). 

1.2 THESIS CONTEXT 

This study investigates the extent of the use, process of adoption and impact of ICTs 

in the context of agricultural development in the Philippines. It builds on a growing 
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body of evidence that ICTs may help to enhance agricultural productivity in 

developing countries (Lio and Liu, 2006; Csoto, 2010; Vu, 2011). However, the 

impact of these technologies and their adoption processes have not been the 

subject to detailed research in the Philippines.  

Early studies on ICT adoption in developed countries suggest a high correlation 

between adoption and user characteristics, such as level of education and income, 

as well as technical support in terms of high-speed communication infrastructure, 

available content and services, and maintenance expertise (see, for example, Evans 

et al., 2001; Warren, 2002; Hahn, 2003; Hargreaves and Hochman, 2003; Hagar, 

2005; Hagar and Haythornwaite, 2005). In explaining the adoption processes of a 

complex innovation such as ICTs, early studies were based on Rogers’ (2003) 

Diffusion of Innovation Theory, which looked into the technological characteristics 

of ICTs, users’ characteristics, users’ perceptions of the innovation, and users’ 

perceptions of the attributes of the innovation (Adams, 2003; Rice and Katz, 2003). 

When ICTs were introduced into the agricultural sector of developing nations, many 

failed due to their technical complexity, the low literacy rate of users, software 

systems and internet content developed mostly for English-speaking nations, high 

capital and maintenance costs, lack of infrastructure, lack of technical support and 

the lack of relevant content and services (Chapman and Slaymaker, 2002). Research 

that examined this low rate of success focused largely on the technical feasibility of 

computer systems, such as ICT penetration, teledensity (Rouvinen, 2006; Fuchs and 

Horak, 2008; James, 2012) and user perceptions (Gefen and Straub, 2000), rather 

than on the social, cultural and economic dimensions of adoption. These are widely 

recognised as critical components of the adoption process (Pigg and Crank, 2004; 

Csoto, 2010; Kamga and Cishahayo, 2010). 

Recognising the limitations of Rogers’ diffusion theory in relation to ICTs in 

developing countries, Davis’ (1989) Technology Acceptance Model (TAM) and Lin’s 

(2003) Interactive Communications Technology Adoption Model (ICTAM) were 

created to explain the diffusion of new ICTs within the context of organisations and 

the wider society, respectively. The more recent ICTAM has helped provide a 

holistic view of ICT diffusion outside of organisations and within the community 
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setting. The model looks at human communication in a continuum within a micro 

social system that is subsumed under a larger macro social system (Atkins, 2000). It 

has seven interacting sources of influence: systems factors, technology factors, 

audience factors, social factors, use factors and adoption factors.  

The influence of social factors in the adoption of ICTs, observed among educated 

urban users, also gained prominence in rural areas although rural users’ adoption 

use patterns may differ (Rouvinen, 2006; Balaji, 2007; Csoto, 2010). This was 

particularly evident in India in the early 2000s, where the establishment of internet 

kiosks, village internet centres, community e-centres and telecentres throughout 

rural areas created a rapid diffusion of computer use (Fillip and Foote, 2007; Harris, 

et. al 2007). With assistance from computer operators of village kiosks and 

telecentres, rural people could directly or indirectly access real-time price and 

weather information, health services, credit, education, agricultural inputs and 

advisory services from crop experts (Rao, 2005). Thus, these technologies not only 

have the capacity to impact directly on agriculture but also contribute positively to 

other processes of development. Such has been their success that a similar 

telecentre movement has emerged in parts of Africa and other countries in Asia 

(Fuchs and Horak, 2006; Alegre, 2007; Fillip and Foote, 2007; Souter, 2007). 

Scholars investigating this phenomenon tend to agree that one of the most 

apparent lessons from the Indian experience is the need to adapt the technology to 

fit local social and cultural systems (Rao, 2005). India has overcome the traditional 

barriers in ICT adoption by adapting computer technologies to the local language, 

developing visual content for illiterates, training volunteers to manage the 

computers and sharing ICT resources in community e-centres (Richardson and 

Paisely, 1998; Stillman and Stoecker, 2005). In essence, researchers aiming to 

understand the adoption and impact of ICTs in rural areas have now shifted their 

focus from technical considerations to the social, cultural and economic dimensions 

of adoption processes (Falch and Anyimadu, 2003; Gurstein, 2008). 
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1.3 THE CASE OF THE OPEN ACADEMY FOR PHILIPPINE AGRICULTURE 

(OPAPA) 

In July 2003, a renewed interest in ICT for rural development took shape in the 

multi-agency program called the Open Academy for Philippine Agriculture (OpAPA). 

The concept was drawn from the Philippine government’s partnership with India-

based International Crops Research Institute for Semi-Arid Tropics (ICRISAT), which 

earlier launched a similar program called Virtual Academy for Semi-Arid Tropics 

(VASAT) to provide research-based content to the various telecentres in India.  

The overall aim of OpAPA was to explore and test the viability of modern ICTs to 

improve the flow of information between and among research centres, extension 

workers, farmers and markets. This required the participating agencies to establish 

a website to make their information accessible on the internet and to provide 

training for extension workers on basic computer skills and how to access 

information online. Finally, the program required farmers to be able to use ICT tools 

that were accessible to the community so that they could link with experts, 

extension workers and markets.  

Participating in this effort were 15 national agricultural research institutions, state 

agricultural universities, agriculture agencies, science and technology agencies, 

agricultural extension department and local government. The International Rice 

Research Institute (IRRI), based in the Philippines, provided the rice technology 

content.  

In 2003, the program faced challenges and opportunities. The devolution of local 

government units in the early 1990s also saw the fragmentation of agriculture and 

extension services. Ideally, the devolution would have resulted in localisation of 

innovations and increased response time, but their transfer under local municipal 

mayors has resulted in demoralisation, dislocation and high turnovers that were 

tied to mayoral elections. The layers of bureaucracy—from provincial governor, 

municipal mayors and regional and provincial directors—hampered national 

coordination efforts and delayed the flow of agricultural information, and 

contributed to the deteriorating ability and confidence of extension workers. 
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Other challenges included lack of access to digital telecommunications facilities, 

which were mostly located in urban centres or commercially priced beyond the 

reach of even government extension workers. Back in 2003, government research 

and development (R&D) content were in disarray, and the most recent rice 

production guide was published in 1995. However, a positive development was 

IRRI’s Rice Knowledge Bank (RKB). The RKB synthesised 45 years of rice scientific 

research into simple production guides, an integrated set of management options 

with their scientific bases explained and links to vast pictures of rice varieties, 

illustrations and video clips. The key feature of the RKB was the Rice Doctor 

diagnostic tool for identifying field problems, such as pests, diseases and nutrient 

deficiency. Initially, the RKB was published on the web but later converted to digital 

video discs (DVDs), as it proved to be way ahead of its time with internet access not 

widespread, even in most R&D centres.  

While there were attempts to introduce computers to farmers in the mid-1990s, 

these efforts have been few and far between, with a lack of literature on the 

outcomes of information systems in developing countries (Heeks, 2002). This has 

left ICT practitioners and policymakers in a continuing debate as to whether farmers 

can benefit from ICTs, in particular, computer technology. The closest experience 

that the Philippines could draw on was India’s telecentre model. 

In 2003, start-up funds were provided by two national government agencies of the 

Philippines’ Department of Agriculture—the Philippine Rice Research Institute 

(PhilRice) and the Bureau of Agricultural Research (BAR)—which allowed the 

establishment of five pilot sites and the development of its initial set of ICT services. 

A year after demonstrating its potential application in agriculture, the national 

government allocated PHP195 million for the OpAPA program and other e-farm 

projects to be coordinated under the Knowledge Networking Towards Enterprising 

Agricultural Communities (K-AGRINET) program. This was, by far, the largest funding 

allocation given for improving the communication system in agriculture.  

With funding support for five years (2005–2009), initial services were expanded to 

include computerisation of extension offices and the creation of 12 farmer cyber 
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communities to introduce the benefits of computers, internet and mobile phones to 

the farming community. 

A brief description of the services developed by the program is presented below: 

Rural ICT connectivity. In the absence of wireless internet facilities, commercial 

internet services were tapped and relayed to remote areas using locally designed 

and fabricated Wi-Fi antennas by information technology (IT) experts of the 

University of Southern Mindanao. Using these home-grown devices, an internet link 

was provided to various R&D centres, extension offices and farmers’ cooperatives 

from 2003 to 2005.  

Content and services development. An agricultural web portal (Pinoy Farmers’ 

Internet: www.openacademy.ph) was developed to link the websites being 

developed by the partner agencies to cover the range of content from crops to 

livestock and fisheries. Crop production guides were processed into one-page 

downloadable material. E-learning courses were developed and tested in selected 

groups of extension workers with faster internet connections. IRRI’s RKB in DVD 

format served as a stand-alone information resource on rice. The content was 

translated into several dialects and posted on the web portal. The DVD contains 

images of crop pests and diseases and helps extension workers and farmers to 

identify farm problems (Quilang and Barroga, 2010). 

Farmers’ short messaging service (SMS) centre. The program tested mobile phone 

SMS as an alternative communication system to provide farmers and extension 

workers with continuous technical support during rice crop growth. Starting with a 

simple global system for mobile communications (GSM) device integrated into a 

personal computer (PC), the system has grown into a communications server-based 

system using commercial call centre software with a full-time operator. Localised 

farmers’ text centres were implemented in some of the pilot sites, others in 

combination with radio farm broadcasts (Pascua et al., 2009) 

Social mobilisation. The program tested ways to teach extension workers the 

rudiments of computer operation, basic internet skills, such as website navigation, 

information search and email, use of the Rice Knowledge Bank DVD and web portal, 
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and how to query the farmers’ text centre. In remote areas, a mobile internet bus, 

equipped with laptop computers, wireless internet and multimedia projector, was 

dispatched.  

In 2006, six such buses were used in a two-month nationwide ICT caravan, travelling 

from north to south of the country, to reach local government officials and promote 

the ICT-based services of the program. The awareness campaign also targeted the 

community to encourage their participation in the establishment of community-

based telecentres.  

Farmer cyber community. From 2007, with the ICT content and services in place, 

pilot sites established, and the extension workers equipped and trained, the final 

ICT component is the farming community. Twelve cyber communities were 

organised nationwide from north to south and located in strategic rice-growing 

areas where conventional and hybrid rice production technologies were being 

introduced. These communities are located in varying geographic, climatic, 

economic and political environments. A cyber community is a local community 

group, usually a farmers’ cooperative, irrigators’ association or a village centre, that 

has expressed willingness to use ICT and test its application for farming and other 

community needs. The local extension service is linked to the community to provide 

technical support, while the project pilot site, which may be a state university or an 

R&D centre, provides agricultural content, localised training and network support.  

Each cyber community was provided with a basic ICT set-up—a computer and 

printer, digital camera, rice production information material in print and DVD, 

webcam and free internet subscription for one year. Several members of the 

farmers’ group were trained in basic ICT and how to access content on the internet. 

In return, farmers’ groups provided a space or office where members of the 

community could visit and retrieve information from the system. The farmer 

organisation was responsible for identifying information needs as well as 

communication with extension workers and experts. From this basic set-up, 

standard guidelines were provided to the farmers. They were allowed to explore 

various applications of ICT to respond to their farming and community needs, in 

collaboration with the local knowledge centres.  
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The project funding officially ended in 2009. Given the scale and importance of this 

project in agriculture, important lessons may be derived by scholars and 

policymakers from this experience. With the introduction of a new approach for 

farmers to gain access to agricultural content, empirical evidence may be generated 

on the influence of individual and social factors on farmers’ adoption of ICTs. These 

sources of influence include farmer traits, ICT traits, online and offline digital 

content in agriculture; the role of local organisations in providing a supportive 

online community for farmers, and the influence of location on the diffusion and 

access to ICTs. Through this investigation, the empirical evidence it will generate 

may be able to provide a new theoretical framework for understanding the 

adoption of ICTs in rural environments or, at the very least, an alternative 

perspective on how we measure adoption of ICTs among rural farmers.  

Table1.1 presents a chronology of the OpAPA implementation from 2003–2008. 

 

TABLE 1.1. CHRONOLOGY OF THE OPAPA PROJECT IMPLEMENTATION 2003–2008. 

Project brief Dates Description Locations 

OpAPA 
launched 

Mid-2003 Alliance of 15 local and international 
R&D centres, two national research 
councils, Department of Agriculture 
bureaus and regional offices, five state 
colleges and universities, and the 
national extension office to use ICT to 
create access to agricultural knowledge 

Department of 
Agriculture, Manila 
 
PhilRice, Nueva 
Ecija 

Local project 
sites 
launched 

2004 Established local project presence, 
primed local agencies on use of ICTs, 
gathered user information needs, 
developed localised content, established 
farmer cyber community with local 
government units 

Seven project sites 
(Ilocos Norte, 
Isabela, Nueva 
Ecija, Davao, 
Pampanga and 
Cotabato) 

ICT services    

Connectivity 2004 Linked project sites in commercial ISPs 
or extended coverage to remote areas 
through wireless relay systems and 
mobile internet 

Seven pilot sites 

Basic ICT 
training 

2004 Equipped extension agents and farmer 
leaders with basic skills to operate the 
computer, navigate DVD and website 
content and use a mobile phone to get 
farm advice from experts through the 
farmers’ text centre 

Seven pilot sites 
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Agriculture 
web portal  

2004 Linked all agency websites for easy 
search, developed content on rice in 
local language 

PhilRice, Nueva 
Ecija 

Farmers’ text 
centre 

2004 Established 24/7 technical support for 
farmers and extension agents to send 
any query on agriculture via SMS where 
queries are routed to agriculture experts 

Nationwide 
coverage 

Integrate 
with K-
AGRINET 

2005 CICT provided a PHP195 million funding 
grant to implement a national ICT for 
agriculture with two other e-farm 
projects (Techno-Pinoy and e-
Agrikultura) under the K-AGRINET 
involving three government 
departments 

Nationwide 
coverage 

ICT caravan 2006 Created awareness of ICT use in 
agriculture to local government 
executives, council leaders, farmer 
cooperatives; introduced ICT services of 
OpAPA and K-AGRINET, e.g. online 
content in web portal and DVDs, SMS 
query service, e-learning, 
videoconference 

Seven regions 
nationwide 
coverage (Regions 
1, 2, 3, 4, 10, 11 
and 13) 

Farmer cyber 
communities 

2007 Developed farm-based ICT model for 
rural areas in the Philippines taking into 
account socioeconomic and political 
conditions. The model involves the 
partnership of a local knowledge centre 
(R&D or SCU), local government and a 
farmers’ organisation. Each cyber 
community is linked to the knowledge 
centres (PhilRice, IRRI, Department of 
Agriculture and PCARRD) 

12 sites (Ilocos 
Norte, Isabela, 
Nueva Ecija, 
Pampanga, Laguna, 
Negros Occidental, 
Agusan del Norte, 
two sites in 
Cotabato; three 
sites in Davao)  

Village ICT 
project with 
IRRI 

2007 Studied the effect of the Rice Knowledge 
Bank DVD on rice farming villages; how 
farmers are using the content; what 
content is relevant to farmers; how the 
information is spreading among village 
members 

Seven sites (Nueva 
Ecija, Laguna, 
Quezon, Agusan del 
Norte, Davao del 
Norte, Davao 
Oriental, Cotabato) 

Web 
conference 

2008 Enabled farmers to dialogue with 
agriculture experts on any topic of their 
own choice through live video 
conferencing sessions using simple 
webcam devices 

Five sites (Nueva 
Ecija, Pampanga, 
Agusan del Norte, 
Cotabato, Davao 
Oriental) 
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1.4 RESEARCH AIM AND OBJECTIVES 

This research investigated the nature of ICT adoption and its impacts on agricultural 

communities in the Philippines. More specifically, the research addressed the 

following questions:  

• What alternative theoretical framework and constructs are available for 

understanding the adoption of ICTs in rural agricultural communities? What 

are the infrastructural, social, economic and political barriers affecting 

access to ICTs in rural areas? (Addressed in Chapter 5: Emerging ICT 

Environment in Rural Farming Communities) 

• What are the individual level and broader place-based factors that influence 

the adoption or non-adoption of ICTs? (Addressed in Chapter 6: Diffusion of 

Complex Crop Management Innovations in Farmer Cyber Communities and 

Chapter 7: Variables that Influence the Use of ICTs in Farmer Cyber 

Communities) 

• What are the economic and social impacts of the adoption of ICTs within 

agricultural communities? (Addressed in Chapter 4: Changing Complexity of 

Rice Innovations and Their Adoption and Chapter 8: Case Study of a Farmer 

Cyber Community) 

• What implications does the Philippines case study have for theoretical 

interpretations of processes of innovation adoption and rural development? 

(Addressed in Chapter 9, Conclusions and Recommendations). 

1.5 ORIGINAL CONTRIBUTION TO RESEARCH 

This research aimed to make a substantial contribution to understanding the 

adoption and impact of ICT in the context of agriculture in developing nations. With 

the rapid development and introduction of complex agricultural production 

technologies, ICTs provide interactive and two-way communication for the 

generation and sharing of new agricultural knowledge (Meera, 2004). Given the 

importance of agriculture to economic development and improvement of social 

wellbeing in rural areas, understanding how ICTs can contribute to agricultural 

development represents an important issue. 
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While ICTs have been widely adopted and used in developing countries, one of the 

missing elements in the research agenda is the assessment of the rate and impact 

of adoption in developing countries. Anecdotally, it appears that the rate of 

adoption has been slow and replete with failures. However, recent approaches in 

introducing ICT through community telecentres in India and other parts of Asia and 

Africa seem to have overcome the traditional barriers to ICT adoption. At the core 

of these emerging models is a greater appreciation of social, cultural and economic 

context. These models are now being tested in other contexts, including the 

Philippines. 

The current research, therefore, provides an original investigation of the extent, 

processes and impact of the adoption of ICTs in agricultural regions of the 

Philippines. To date, there are more than 1000 community e-Centres operating in 

the Philippines. A systematic study of selected ICT initiatives in the Philippines will 

provide an important contribution to theoretical knowledge on processes of 

innovation diffusion or innovation infusion in the context of rural areas in 

developing economies of Southeast Asia.  

1.6 STRUCTURE OF THE THESIS 

The thesis comprises nine chapters which can be grouped into three parts. The first 

part consists of Chapters 1 to 3. Chapter 1 presents the rationale for conducting this 

thesis based on growing evidence of the potential of ICT as a tool for agricultural 

development. Chapter 2 is a review of past and current literature on the application 

of ICT for rural development, specifically in agriculture. This chapter looks at the 

theoretical framework and perspectives on ICT diffusion from different countries, 

starting with the early diffusion of computers and internet in the western world, 

and the many failed attempts to introduce computers among farmers to bridge the 

so-called digital divide. Chapter 3 presents the research design for gathering 

empirical evidence on the process of ICT diffusion in the Philippines, which recently 

implemented a nationwide ICT intervention for agriculture.  

The second part comprises Chapters 4 to 6. Chapter 4 presents the changing 

complexity of rice crop management and highlights the increasing complexity of 
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agricultural innovations, which have become more knowledge-intensive, with 

multiple interrelated components. This trend is in response to declining yields and 

profits, compounded by population pressure and the need to protect the 

environment. This chapter also expounds the limitations of the current extension 

system, which necessitated tapping ICTs to improve information flow among rural 

communities. Chapter 5 recognises the limitations of the current extension system, 

and the potential of ICT to provide immediate, two-way and low-cost 

communication to farmers. This chapter presents the emerging ICT ecosystem, 

which has the potential to provide this communication support to the farming 

community. This chapter describes the research sites in terms of their baseline 

information, location, geography, e-readiness, available infrastructure, local 

economy and other structural conditions and presents the empirical findings of the 

survey research and case study research. Chapter 6 presents the descriptive 

statistics of the survey findings, offering insight into the farmers’ initial encounter 

with ICTs, how they managed to use ICTs, their usage patterns, farm application, 

and the barriers and enablers of their ICT use.  

The third part of this thesis comprises Chapters 7 to 9. Chapter 7 presents the 

explanatory variables on farmers’ use and non-use of ICTs, based on a statistical 

analysis of empirical relationships. User trait factors, ICT traits, content traits, 

organisational support and location factors were tested as to their influence on 

farmers’ use or non-use of ICTs. Chapter 8 presents the findings from the case study 

research. Using qualitative data, this chapter captures farmers’ stories, insights, 

perceptions and analyses about ICT intervention that could not be collected using 

the survey instrument. Chapter 8 highlights three types of farmer cyber community 

that have responded differently to the introduction of ICT in their production 

systems. Focus group discussions and individual interviews with key informants 

from these communities provided a multi-dimensional view of ICT diffusion. 

Chapter 9 concludes with a proposed theoretical model of ICT diffusion in the 

Philippine context. The model considers the critical mix of structural, organisational 

and community variables, as influenced by the geographical setting of the diffusion 

process. Where much of the rural ICT initiatives are still government-led, the 
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proposed theoretical model is intended to help policymakers to account for the 

complex interplay of human organisations, community needs, user capacity 

building, relevant content and appropriate technology, tailored to their place and 

way of life. The thesis concludes with the call for participatory processes in the 

introduction and diffusion of ICTs in the rural areas—recognising the role of 

community organisations, social structure, opinion leaders and the existence of 

informal community relay channels. This chapter also calls for rethinking and 

revising our current ICT metrics on usage and adoption—from the western view of 

individual ownership and use among educated urban users to group learning, 

assisted use, relayed use and sharing of ICT resources among the rural users’ in less 

developed countries.  
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CHAPTER 2: CHALLENGES OF ICTS IN RURAL FARMING COMMUNITIES 

2.1 INTRODUCTION 

With the combined pressure to produce more food and protect the environment, 

the emerging generation of agricultural crop innovations has become more 

complex, multi-component and knowledge-intensive (Wilkinson, 1989; Tripp, 2001, 

2006; van de Fliert, 2002; Rola and Jamias, 2002; Feder, Murgai and Quizon, 2004). 

There has been a slow uptake of these complex innovations in the developing 

world, often due to limitations with the linear, one-way flow of information 

emanating from traditional extension processes (Barroga, 2010). In addition, 

isolation and poor communication technologies often stand as a significant barrier 

in ensuring that information about innovations, market conditions and policy 

changes is readily accessible. One means for improving the adoption of innovations 

and the knowledge base of farmers is to provide a continuous, two-way flow of 

information. ICTs have the potential to provide this improved interaction, which, in 

turn, has the potential to increase the adoption of complex and knowledge-

intensive agricultural innovations and ensure that farmers have up-to-date 

knowledge on market conditions. Adoption of ICTs by farmers, however, requires a 

radically different set of skills and attitudes from their previous experience with 

agricultural innovations (Warren, 2003). With the increasing trend towards the 

generation of knowledge-intensive agricultural innovations (Wilkinson, 1989; 

Barroga, 2010) and an increasingly competitive environment, farmers that lag in the 

adoption of ICTs may be at an economic disadvantage (Warren, 2003). 

This chapter reviews the nature of agricultural innovations and ICT, drawing on both 

the classical and more contemporary diffusion literature, and highlights key 

influences affecting adoption. The first section revisits the classical diffusion 

literature and presents some of the long-established diffusion principles. The next 

section highlights selected empirical studies on the diffusion of agricultural 

innovations from the 1960s to the present, moving from simple technologies to 

more complex recent innovations. The sources of influence in the adoption of 
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agricultural innovations are organised according to the following influences: (1) user 

characteristics (2) other users and groups; and (3) socioeconomic setting. Several 

limitations of diffusion theory, as applied in agricultural innovations, are presented 

at the end of this section. The third section presents selected empirical studies on 

the diffusion of ICTs as a tool in agricultural development. These studies trace the 

use and diffusion of ICTs from developed countries to the developing world. To 

provide context to the studies, the chapter adopts two world views or development 

perspectives that have influenced the way ICTs were introduced to the developing 

world.  

2.2 OVERVIEW OF DIFFUSION OF INNOVATION THEORY 

Diffusion of innovation theory has traditionally aimed to explain user adoption 

decisions about innovation based on the individual’s socio-psychological makeup. 

While innovations have intrinsic attributes that affect their potential use and 

acceptance, it is often argued that it is the individual’s perceptions of these 

attributes that eventually lead to the adoption decision (Fliegel, 1966; Rogers, 

1995). An emphasis on the individual’s knowledge, attitudes, perception, 

motivation, expectancy and other internal processes characterise many of the early 

studies in innovation diffusion (Rogers, 1976; Ibery, 1978; Tornatzky and Klein, 

1982; Adesina and Zinnah, 1993; Sturm and Smith, 1993; ; Nutley et al., 2002Feder 

et al., 2004; Gollin et al., 2005; Knowler and Bradshaw, 2007). Over the years, this 

limited view, derived largely from sociology and psychology, has been 

supplemented by diffusion research from other disciplines, such as medicine, 

geography, communications and economics (Strang and Meyer, 1993; Ruttan, 

1996). These perspectives move beyond focusing on the individual to consider 

broader economic, political, social and geographical determinants (Allan and Wolf, 

Jr., 1978; Gilligan, 2005). 

2.2.1 THE CLASSICAL DIFFUSION RESEARCH 

Classical diffusion studies emerged between the 1940s and 1960s under the broad 

umbrella of rural sociology in the United States of America (USA) and United 

Kingdom (UK). During this period, spatial diffusion research in agricultural 

geography also held considerable influence, especially in the 1950s. Much of the 



CHAPTER 2. CHALLENGES IN USING ICTS IN RURAL FARMING COMMUNITIES 

PAGE | 16 

early diffusion research drew on the notion of an ‘S’ curve, known as sigmoidal 

diffusion curve, which measured the normal rate of innovation uptake within a 

given population over time. It implies that some members of the population adopt 

the innovation earlier than others, and may have, in turn, influenced the others to 

adopt.  

The influence of the sigmoidal diffusion curve can be traced to the work of a French 

magistrate and sociologist Gabriele Tarde in 1903 when he plotted the number of 

adopters or ‘imitators’ of crimes over a period of years (Kinnunen, 1996; Katz, 1999; 

Marsden, 2000; Barry and Thrift, 2007; Brighenti, 2010). American sociologists 

Bryce Ryan and Neal Gross revisited this study and derived a similar S curve when 

they plotted the number of adopters of hybrid corn seeds over years in Iowa, USA 

(Ryan and Gross, 1943, 1950). Investigating the early adopters, Ryan and Neal 

discovered that this was a group of small farmers who had the resources to travel 

frequently and share their personal experiences of hybrid corn with other farmers. 

They categorised the groups of adopters according to the length of time taken to 

adopt and use the innovation and labelled them as: (1) innovators; (2) early 

adopters; (3) early majority; (4) late majority; and (5) laggards. This was followed by 

studies on the attributes of innovations by Frederick Kivlin and Joseph Fliegel (1962, 

1966a, 1967, 1968) who compared the perceptions of a panel of experts and 

farmers on the diffusion and adoption of 33 dairy farm practices and machinery 

innovations. They developed 16 attributes of innovations that influenced adoption 

decisions: (1) initial cost; (2) continuing cost; (3) returns; (4) rate of cost recovery; 

(5) pay-off; (6) social approval; (7) savings in time; (8) savings of discomfort; (9) 

regularity of reward; (10) divisibility of trial; (11) complexity; (11) clarity of results; 

(12) compatibility; (13) association with dairying; and (14) mechanical attraction 

and pervasiveness. 

One of the most influential of Kivlin and Fliegel’s papers was a study of the 

attributes that influenced the adoption behaviour of US dairy farmers (Kivlin and 

Fliegel, 1966a). They found that adoption of innovations was not merely a 

commercial consideration, but closely linked to four other attributes: (1) cost; (2) 

efficiency; (3) complexity; (4) compatibility with existing practices; and (5) divisibility 
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innovation (i.e. ability to conduct a trial). On the cost of the dairy machinery, they 

discovered that the high initial cost did not deter farmers, rather high operating and 

maintenance costs were the main deterrent. On the efficiency attribute, older 

farmers were more likely to adopt. Thus, savings from discomfort was positively 

related to adoption, rather than savings in work time. Since most of the farmers had 

some business orientation, the complexity of the innovation had a mild deterrent to 

dairy farmers’ adoption. On compatibility with their existing practices, newness or 

incompatibility of the innovation was welcomed, since some elements of the old 

innovation may have outlived their usefulness. On the divisibility of trial attribute, if 

the innovation can be tested on a small-scale prior to full adoption, this had a 

positive relationship with adoption. 

Another influential work of Kivlin and Fliegel (1966b) was a study of farmer 

perceptions of innovation attributes. Comparing large- and medium-scale US dairy 

farmers with small-scale farmers of India, the adoption patterns of both farmers 

differed markedly due to their different perceptions of the innovation’s attributes. 

These perceptions were influenced by their economic status and cultural 

backgrounds. Unlike US dairy farmers who owned their farms, Punjab farmers did 

not have the security of tenure since they were contract workers who operated 

yearly, with little capitalisation. This short-term orientation affected Indian farmers’ 

decisions to adopt machinery, particularly in terms of perceived high initial cost and 

a slower rate of recovery of returns. US farmers, on the other hand, were more 

secure and less concerned about the fast recovery of costs or readily visible results, 

rather on the magnitude of their pay-off. This long-term orientation of US farmers 

influenced their decision to mechanise to save on time and discomfort, while to 

Indian farmers, displacing human labour was socially unacceptable. For both groups 

of farmers, however, the compatibility of the innovation to their existing practices, 

as well as their ability to trial the innovation on a smaller scale, had a positive 

influence on their adoption decisions. What is particularly important about this 

study is that it highlighted significant differences between the developed and 

developing world, particularly in terms of the role of culture, farm structure, 

economics and geographical settings. 
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2.2.2 BASIC PRINCIPLES OF INNOVATION DIFFUSION 

These early influential works have led to more than 1000 diffusion studies over half 

a century, across several disciplines (Ruttan, 1996). The classical diffusion studies 

provided a theoretical base for understanding complex innovations and 

development issues. These studies were synthesised by Rogers in several editions of 

his Diffusion of Innovations Theory (1962, 1976, 1995), which has become the de 

facto reference text. For Rogers, there are five key components in the adoption of 

innovations: 

(1) Stages of adoption. Rogers (1995) identified five stages of the adoption diffusion 

process: (i) awareness stage, where the individual comes to know about the 

innovation; (ii) persuasion stage, where the individual forms a favourable attitude 

towards the innovation, based on appraisal of the cost benefits and the individual’s 

present problem; (iii) trial stage, where the individual is given an opportunity to test 

the innovation on a small-scale, and the level of support or opposition within his 

social system; (iv) implementation stage, where the individual puts the innovation 

to use; and (v) confirmation stage, where the user seeks reinforcement for the 

decision to adopt, or decide to discontinue its use when he experiences difficulties 

or is presented with conflicting messages. 

(2) Types of knowledge needed for a decision. According to Rogers (1995), the 

decision to adopt is influenced by the type of knowledge an individual has about the 

innovation, which may involve the following: (i) awareness knowledge, or knowing 

that an innovation exists, what its key properties are, and how it relates to the 

individual’s current practice; (ii) how-to knowledge, or the information needed to 

use the innovation properly; and (iii) principle;s knowledge, or the underlying 

information on how the innovation works.  

(3) Characteristics of adopter categories. Based on the earlier works of Kivlin and 

Fliegel (1966b), Rogers further defined the characteristics of the different 

innovators as: (i) Innovators—venturesome, daring, risk-taking individuals with 

substantial financial resources to absorb possible losses from an unprofitable 

innovation and the ability to understand and apply complex technical knowledge 
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and cope with a high degree of uncertainty about an innovation. They typically 

comprise the first five per cent of adopters; (ii) Early adopters—individuals who are 

an integral part of the local system; they have the highest degree of opinion 

leadership, serve as a role model for the other members of society, are respected 

by peers and are generally successful. They typically comprise the next 10 per cent 

of adopters; (iii) Early majority adopters—frequently interact with peers, seldom 

hold positions of opinion leadership, deliberate before adopting an idea. They 

belong to the largest group of adopters comprising the next 35 per cent of 

adopters; (iv) Late majority adopters—sceptical and cautious, and adopt 

innovations due to peer pressure or economic necessity. They typically comprise 

the next 35 per cent of adopters; (v) Laggards—or ‘isolates’, have no opinion 

leadership, their point of reference is in the past, they are suspicious of innovations 

with a lengthy innovation–decision process and limited resources. They comprise 

the last 15 per cent of adopters. 

(4) Rate of diffusion. Adoption is the individual’s decision to use the innovation, 

while the rate of diffusion is the speed of the uptake of innovation in a given 

population, social system or geographical setting. Within the sociological–

communication disciplines, this is influenced to a large extent by the 

communication channel used, which can be through interpersonal or mass media 

channels, or their combination. Katz and Lazarsfeld’s (1944, 1955, 1973) model of 

the two-step flow of knowledge transfer from mass media to opinion leaders, and 

from opinion leaders to farmers, has given local and regional media prominence in 

the last 40 years in shaping public opinion, attitudes and perceptions of innovation. 

Opinion leaders and intermediaries, however, remain an important link in the 

diffusion of innovations. In the spatial diffusion of innovations literature 

(Whitehand and Pratt, 1975), the clustering of adopters can be explained by the 

users’ sense of ‘security in numbers’, while the diffusion of new information and 

communications technology in rural communities is facilitated by a new breed of 

gatekeepers called infomediaries (Adesina and Baidu-Forson, 1995; Csoto and 

Herdon, 2009; Kamga and Cishahayo, 2010; James, 2012). Extension agents also 

gained prominence during the Green Revolution in developing countries, working 



CHAPTER 2. CHALLENGES IN USING ICTS IN RURAL FARMING COMMUNITIES 

PAGE | 20 

with both technical experts and opinion leaders to create demand for innovation 

and provide support services to farmers. 

(5) Attributes of innovations. Based on the earlier works of Kivlin and Fliegel 

(1966a, 1967, 1968) and earlier studies on adopter categories (e.g. Ryan and Gross, 

1943, 1950; Rogers, 1958), Rogers and Shoemaker (1971) identified five key 

attributes contributing to adoption: (1) relative advantage of the innovation over 

the existing practice or current alternatives; (2) compatibility of the innovation with 

existing needs, current values or past practices; (3) complexity of the innovation or 

the degree to which it can be readily understood and easily implemented; (4) 

trialability or the ability of the user to try out the innovation at a low cost before 

wholesale adoption; and (5) observability of benefits from the innovation to 

convince others to make similar adoption decisions. 

While Rogers’ contributions to the understanding of diffusion of innovations have 

been significant, the diffusion theory has been criticised over time for being linear 

and deterministic (Donohew and Springer, 1980; Rogers and Kincaid, 1981; Kincaid, 

2004), assuming the infallibility of the innovation or the power of the mass media 

channel over the mass audience (Katz, 1999). Roger’s development orientation was 

considered top-down, with innovations emanating from the centre to the 

periphery. Within the technology transfer framework, innovations move down from 

knowledge centres to the extension system and to the farmers. The emphasis on 

user characteristics as the most important variable affecting adoption often blames 

the user for non-adoption or dis-adoption of innovations (Allan and Wolf, Jr., 1978; 

Ruttan, 1996; Sunden and Wicander, 2003). 

2.3 DIFFUSION OF AGRICULTURAL INNOVATIONS IN DEVELOPING COUNTRIES 

Developing countries have been the setting for many diffusion studies in agriculture 

since the 1960s. The Green Revolution and other efforts aimed at increasing the 

productivity and profitability of agriculture were particularly influential in 

stimulating this body of research (Rogers, 1995). Moreover, wider development 

initiatives at improving food security, reducing rural poverty and enhancing land 

management practices have ensured that issues surrounding the adoption of 
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innovations, rural extension and adult education have remained an important part 

of the research agenda (Bandura, 1986; Swanson, 1997; Van de Fliert, 2003; Feder 

et al., 2004; Vanclay, 2004; Lee and David, 2005; Pannell et al., 2006).  

In distilling the vast body of work on the diffusion of innovations in agriculture in 

developing countries, three main stages of evolutionary development are evident, 

producing distinct characteristics of agricultural technologies (Gollin et al., 2005). 

The first stage centred on early ‘Green Revolution’ agricultural innovations of the 

1960s, such as the development of modern rice and corn varieties. These were 

single, divisible types of technologies that required simple decision-making, and had 

readily visible results (Feder and O’Mara, 1981).  

The second stage of agricultural innovations emerged in the late 1970s and early 

1980s. These were integrated component types that were applied sequentially, or 

in rotation or a dependency arrangement such as farming systems. Aiming to 

maximise output from the land, crop sequences, animal integrating, recycling farm 

wastes and low input farming characterised the innovations during this period.  

The third set of agricultural innovations appeared towards the mid-1990s up to the 

present. These are complex agricultural innovations, developed in response to the 

effects of environmental degradation and urbanisation (Byerlee, 1996). Innovations 

during this stage are characterised by the need to balance productivity and 

environmental concerns and an increased demand for technical knowledge and 

agro-ecosystems analysis for making localised crop management decisions.  

2.3.1 USER CHARACTERISTICS AND THEIR INFLUENCE ON ADOPTION OF INNOVATIONS  

Building on the work of Rogers (1962, 1976, 1995) and others (Knowler and 

Bradshaw, 2006), several important user characteristics can be identified that have 

the potential to influence the adoption of innovations in agriculture. These include 

personality, age and farming experience, education and training, land ownership 

and tenure, and income and farm size. Their definitions and influence on the 

adoption of innovations are briefly discussed below: 

Personality. This implies a predisposition to act in ways that would lead to adoption 

or non-adoption of an innovation (Guerin, 2000). Self-efficacy or the belief that the 
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adopter can change his/her circumstances (Bandura, 1986), can help lead to 

adoption. There is evidence to suggest that an extrovert personality influences the 

extent and nature of personal networks, which can lead to getting information from 

others and spreading this information within his network (Pannell et al., 2006). Risk 

aversion, on the other hand, is the tendency to avoid or minimise risk or adopt 

innovations that reduce risks (Pannell, 2006). 

Age and farming experience. Age and farming experience are positively correlated 

with decision-making (Rahman, 2003). There are mixed results with age, however, 

depending on the type of innovation, cost, labour requirement and riskiness. Older 

and more experienced farmers tend to avoid labour-intensive technology, complex 

technology requiring technical knowledge, and those requiring radical changes in 

their farming management (Ghadim and Pannell, 1999). Younger farmers tend to 

take more risks and are more receptive of new technology but may not have the 

accumulated capital or experience to engage in more expensive technologies 

(Pannell et al., 2006). 

Education and training. Higher levels of education and training are related to the 

adoption of innovations. This can be explained by an increased capacity to 

understand the potential benefits of complex innovations, such as environmental 

conservation technologies (Pannell, 2006; Feder, 1993; Sturm and Smith, 1993; 

Pannell, 2002). On the other hand, more educated users can discern the hidden 

disadvantages of an innovation, which can cause the delayed, partial, or stepwise 

adoption of an innovation (Wilkinson, 1986). 

Land ownership and tenure. Farmers’ tenurial status has been identified as critical 

in the promotion of innovations. Many farmers in developing nations are tenants, 

renters and hired contract labour that have low rates of adoption of new 

technologies (Lumley, 2002). Improvement of the property tends to be discouraged 

in this situation, resulting in non-adoption of technologies (Pannell, 2002), 

Moreover, improvement is often actively discouraged by owners who fear the 

potential for land disputes—the owner fearing the tenant may make a claim on the 

land, and the tenant fearing that the visible improvements will make owners realise 

the potential of the land and evict the tenant (Sajise, 1987). 
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Income and farm size. It has been observed that farmers’ level of income and 

resources provide them with options to consider investing in innovations. With 

more available income, farmers may adopt, for example, a seed variety because 

they can afford to buy production inputs and minimise the risk of low yield (Batz, 

1996, 2003). Farmers may use off-farm income to adopt improved farm practices 

but avoid technologies that are time- and labour-intensive (Perret and Stevens, 

2006). Farmers with larger farms usually have higher incomes and economic power, 

giving them social prestige and larger personal networks, and better access to 

technical assistance and supply of production inputs (Feder and O’Mara, 1981). 

2.3.2 INNOVATION ATTRIBUTES AND THEIR INFLUENCE ON ADOPTION  

According to the Rogers (2003) model, the particular characteristics of technology, 

and how potential users perceive its value, can account for 50–90 per cent of 

variations in adoption rate (Rogers, 2003). In the context of agriculture, the key 

attributes described in the literature include: 

(1) Compatibility. Research by Tornatzky and Klein (1982) indicates that innovations 

with high congruence, similarity or consistency with a farmers’ current set of 

practices, resources, beliefs and values or the prevailing practices of family or 

community were more likely to be adopted (see also Rogers, 2003). At the other 

extreme, innovations that do not significantly differ from current practice provide 

less incentive for farmers to shift to the new practices (de Buck et al., 2001).  

(2) Complexity. This is the degree to which an innovation is perceived as relatively 

difficult to understand and use (Rogers and Shoemaker, 1971). Complexity was 

cited as one of the attributes influencing adoption by Fliegel (1966) more than 40 

years ago. Arguably, this is more important given the rapid advances in agricultural 

technologies over the past four decades. Complex technologies combine layers of 

multi-component innovations that require more technical knowledge in decision-

making, delayed visible results or benefits, and more labour for conservation 

technology layers. According to Wilkinson and Dolling (2009), the complexity of 

innovations is one of the least understood attributes in diffusion research. Yet, in 

simple terms, there remains a view that innovations that are perceived as complex 

and require specific technical knowledge are less likely to be adopted by farmers, 
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particularly those with low levels of education (Adesina and Zinnah, 1993; Batz, 

1999; Feder et al., 2004; Pannell et al., 2006; Perret and Stevens, 2006). 

(3) Observability and communicability. Evidence suggests that results that can be 

readily seen help to reinforce the adopters’ decision and inspire others to follow, 

hence the high adoption rates for chemical pesticides and fertilisers in most farms 

in Asia during the Green Revolution (Guerin, 1999). In contrast, conservation 

technologies with low or delayed visible results and benefits have had relatively low 

levels of adoption (Pannell and Graaff, 2006). Related to both complexity and 

observability is communicability or the degree to which aspects of an innovation 

may be conveyed to others (Rothman, 1974). Several studies suggest higher 

acceptance of an innovation when results are readily visible than when they are 

obscure or difficult to understand (Guerin, 2000). 

(4) Cost and profitability. Economists typically view adoption diffusion as motivated 

mainly by conditions that would further the goals of the adopter or increase his/her 

profitability (Ruttan, 1996). The early works of Griliches (1957) looked at diffusion of 

hybrid seeds in terms of profitability of the technology to seed producers and 

farmers, which drove the demand and supply of the hybrid seeds (as cited in 

Ruttan, 1996). Adopting an innovation involves an initial cost of acquisition, the 

time required to earn and recover the cost, and continuing costs to operate and 

maintain. Fleigel’s (1966) study showed that wealthier US dairy farmers, who were 

used to long-term investment, were not deterred by high initial costs and 

operational costs of the innovation since they knew the magnitude of the returns or 

pay-off. The prospect of gaining even a small profit can determine a farmer’s final 

decision to adopt or not (Byerlee and de Polanco, 1986; Lindner, 1987). In Asia, 

modern rice varieties were perceived as economically superior, which resulted in 

high adoption rates (Ruttan, 1977). Resource-poor farmers still preferred the use of 

pesticides because it was cheaper and simpler to use than the integrated pest 

management (IPM) technology that tends to require more learning, decision-

making and investments in time and labour (Lagnaoui et al., 2004; Palis, 1998, 

2006). 
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(5) Risk and uncertainty. Among farmers, risks that might involve a reduction in 

yield, and anticipated profit inhibited their adoption of the innovation (Feder et al., 

1985; Kuhlman and Broderson, 2001; Perret and Stevens, 2006). Risks to personal 

health and the environment can take secondary consideration over prospects of 

higher profit (Guerin, 1994). Increased potential yield from new varieties alone, 

however, did not lead to adoption when it entailed a higher cost of production and 

post-production expenses. Farmers were inhibited from acting when the nature of 

risks was uncertain or the increasing novelty and complexity of the innovation (de 

Souza Filho, 1997). 

(6) Trialability. The opportunity to test the technology on a small-scale, if divisible, 

can enhance the adoption of agricultural innovations, especially if there is an 

indication of long-term benefit (Pannell et al., 2006). Small-scale trials allow the 

user to learn about its performance and optimal management, avoid large financial 

costs and reduce risks. Early crop production technologies were highly divisible and 

could be tested separately, such as varieties, pesticides and fertilisers. Machinery, 

on the other hand, is not divisible (Fleigel, 1966; Feder and Zilberman, 1985). 

(7) Relative advantage. Innovations that offer multiple advantages over current 

practice or technology have a higher chance of adoption (Rogers, 1995; Thysen, 

2000; Kumar, 2006). For example, studies on adoption of conservation technologies 

in Australia identified several areas that must be superseded by innovation, such as 

its impact on profits in the medium- to long-term; impact on other parts of the 

system where it will be embedded; adjustment cost; compatibility with landholders’ 

existing set of technologies and practices, available resources; government policies; 

impact of innovation upon the family lifestyle; self-image and brand loyalty (Guerin, 

2000; Pannell, 2006). 

2.3.3 OTHER USERS’ INFLUENCE ON ADOPTION OF INNOVATION 

Neighbours’ contact with other farmers and farmers groups can have varying 

degrees of influence on farmers’ adoption decisions (Whitehead and Pratt, 1976; 

Ghadim and Pannell, 1999; Vanclay, 2004). While the mass media has the power to 

create awareness, evidence suggests that people place greater reliance on personal 

contacts in helping them decide whether to take up an innovation (Swanson, 1997). 
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When faced with an unfamiliar situation, people refer to other people’s actions as a 

guide (Ibery, 1978). Studies on the neighbourhood effect indicate that, more 

important than information, is the way that adopters cluster in proximity to each 

other, gaining assurance from the early adopters and safety in numbers, and 

providing a haven for the conversion of others (Whitehead and Pratt, 1976; Omrod, 

1990; Howells, 2002). Indeed, much of the geographical research on innovation 

diffusion shows how this is an inherently spatial process, based on local and 

regional social connections and farming cultures (Tonts et al., 2010). 

One of the most important means of facilitating this type of spatial diffusion is 

through farmer organisations (Neupane et al., 2002). These bodies, which operate 

at a range of geographical scales, facilitate diffusion of innovations by organising the 

delivery of extension services to farmers, such as training, information, technical 

assistance, credit, postharvest assistance, crop insurance and marketing (Gianatti 

and Carmoa, 2007; Huddleston and Tonts, 2007). At the local and regional levels, 

these organisations can provide a ‘safe’ environment for farmers to experiment, 

discuss and debate the merits or otherwise of particular innovations. Moreover, 

they provide an opportunity for leaders and innovators to interact with those who 

would typically be less likely to adopt. Indeed, the evidence suggests that the 

presence of innovative opinion leaders and peers are critical in persuading others to 

adopt within an organisation (Kamga and Cishahayo, 2010; James, 2012). However, 

it should be noted that, as well as being able to promote innovations, organisations 

with conservative leadership or culture of ‘non-innovation’ can stifle levels of local 

adoption of new technologies (Strang and Meyer, 1993; Nutley et al., 2002). As 

such, the trustworthiness and credibility of change agents, such as scientists, 

extension agents, local leaders, private companies, and their track record in putting 

the community interest first, are particularly important in promoting positive 

change (Pannell, 2006). 

2.3.4 INFLUENCE OF GEOGRAPHY ON ADOPTION OF INNOVATIONS.  

As touched on in the previous section, the environmental setting can influence 

farmers’ adoption of farm innovations. Agricultural geographers such as Torsten 

Hagerstrand in the 1950s pioneered research on the spatial diffusion of innovations, 
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contending that proximity to a user of innovation increased the probability of that 

farmer adopting or using the same innovation. The tendency for innovations to 

spread from one adopter to another was expressed as a probability function that 

decreased with distance from the previous adopter (Brown, 1981).  

The clustering tendency of users of innovation has more recently been explained as 

a ‘safety in numbers’ phenomenon (Feldman, 2002). Joining other users gives a 

sense of security to the new users that there are others whom they can ask, and 

that they are not alone in their decision should the innovation turn out to be 

unfavourable (Feldman, 2002; Howells, 2002). 

Looking at large-scale agriculture enterprises such as the cattle industry of Australia, 

Tonts et al. (2010) contend that institutions play a significant role in generating and 

disseminating innovations over wide geographical areas. Such is the case with crops 

and cattle breeds, where breeding work is undertaken by R&D centres and is later 

modified by local growers. The diffusion and adoption of these crop and animal 

breeds is influenced by their geographic location and context, distance and 

remoteness, their suitability to the specific ecology of the area, the information 

system that favours the accumulation of production growing practices, local 

knowledge and receptiveness of people living in the area, and the sociocultural 

environment (Omrod, 1990 cited in Tonts et al., 2010).  

Moreover, the sociocultural environment of a particular location helps shape the 

nature of the diffusion of innovations. For instance, society may ascribe symbolic 

meanings to certain innovations such as power, importance, value, authority or 

social standing. On the other hand, certain cultures may discriminate against certain 

sectors or class, or be biased against gender or race (Chapman and Slaymaker, 

2002). This has the potential to influence the diffusion and adoption of innovations 

both across geographic space and within particular locations. 

2.3.5 LIMITATIONS OF THE DIFFUSION OF INNOVATIONS THEORY 

The sociological tradition of research on the diffusion of innovations has not been 

without its critics, largely due to its focus on socio-psychological and demographic 

traits of users, and innovation attributes (Strang, 1993; Nutley et al., 2002). When 
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used to guide development intervention, the diffusion approach is often described 

as linear and deterministic, the innovations emanating from the top-down or centre 

to periphery; and information flowing one-way from government experts to mass 

media and then to farmers. There was an assumption that a good diffusion system 

could result in a swift and widespread adoption of innovation (Ruttan, 1996). When 

non-adoption or discontinuance rates were high, there was a tendency to blame 

farmers for failure to adopt, rather than examine the process of generating the 

innovation. Innovations developed in response to adopters needs had high 

acceptance due to their appropriateness and profitability (Strang, 1993).  

Fliegel (1966), one of the pioneers in diffusion research, blamed the over-reliance in 

survey research method as constraining rural sociologists from the complex and 

dynamic nature of diffusion of innovations. Critiques, on the other hand, have 

blamed rural sociologists for their limited studies on sources of failures of 

unsuccessful innovations, reasons for discontinuing ineffective practices, slowing 

the uptake of inappropriate technology, and sources of resistance to innovations 

(Downs and Mohr 1976; Van de Ven, 1986). Furthermore, early studies did not 

focus on how innovations were generated. This pro-innovation bias failed to 

consider the real needs of the users, as well as unanticipated consequences of the 

innovation (World Bank, 2017).  

There were several modifications and enhancements of the diffusion tradition with 

the emergence of technology acceptance models (Davis, 1989) and technology 

adoption models (Lin, 2003). Economists, departing from the adopter categorisation 

convention, did not agree with the categorisation of people into innovators and 

laggards. This implied that these were personal characteristics, rather than a 

rational economic behaviour where adopters can slide from one category to the 

other depending on their personal and economic circumstance (Pannell, 2006). Of 

course, sociologists tend to counter this argument by pointing out that such 

behaviour is not simply focused on profit maximisation and economically rational 

behaviour (Gray and Lawrence, 2001). 

In the 1990s and beyond, the emergence of knowledge-intensive and complex 

technologies did not follow the linear adoption stages defined by the diffusion 
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theory. There was a predominant focus of the literature on technical or technology 

innovations, such as products or practices, and only a few on knowledge 

innovations (Rogers, 1995; Ruttan, 1996; Nutley et al., 2002; and Pannell, 2006). 

Rogers (2003) acknowledged that with simple technology adopted from external 

sources, the classical process holds, but for more complex innovations, new 

methods of analysis need to be developed. There is also a growing shift from the 

individual to the influence of the individual’s social network, organisation and 

geographic location in the adoption of innovations (Guerin, 2000; Pannell, 2006; 

Tonts et al., 2010).  

2.4 DIFFUSION OF INFORMATION AND COMMUNICATION TECHNOLOGY 

Information and communications technology (ICT) consists of digital electronic 

devices with built-in voice and data communications capability. Starting with the 

iconic PCs in the 1980s, new interoperability standards have seen the convergence 

of IT and telecommunications technology in the 1990s, creating a wide range of 

electronic communication and networking devices. These include notebook 

computers with Wi-Fi and 3G capabilities, smartphones and tablets with internet 

and navigation features, small indoor or external Wi-Fi hot spot devices, and a 

variety of short-range and long-range outdoor wireless connectivity devices 

(Michiels and VanCrowder, 2001; Sunden and Wicander, 2003).  

With the increasing complexity of agriculture, both in terms of technologies and 

market conditions, ICTs are seen as important tool capable of facilitating the flow of 

information to farmers to help them make informed decisions (Graham et al., 2002; 

Odendal, 2002; Dragon, 2003; Lio and Lui, 2006). ICTs, however, are complex 

innovations in themselves and, for most farmers, the adoption and use of ICTs 

represent a quantum leap from their more familiar forms of agricultural 

innovations, wherein the innovations are more incremental and often more directly 

associated with ‘production’ (Warren, 2003). This section will review key empirical 

studies on ICT adoption to provide insight into how ICT might be incorporated into 

agriculture in developing countries. 

2.4.1 DIMENSIONS OF ICT DIFFUSION 
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In simple terms, the development and diffusion of ICTs can be understood through 

three dimensions: temporal, spatial and technological. The temporal dimension 

includes three distinct periods where innovations in ICTs became ‘public’: the early 

1980s with the increasing availability of PCs, the 1990s with the introduction of the 

world wide web, mobile phones, SMS and laptop computers, and the 2000s with 

the introduction of digital communication technology, wireless internet and smaller, 

faster, more versatile electronic and networking gadgets (Harkin, 2003).  

The spatial dimension of ICT diffusion refers to the movement of ICTs from 

developed nations to developing nations; from urban centres to rural areas within 

countries; and from highly educated populations to less educated populations. The 

geography of these populations has also influenced the rollout of 

telecommunications infrastructure in favour of accessible growth areas with high 

concentrations of potential users, moving slowly into more remote and dispersed 

areas that have a low turnaround of capital investments (Fonbers et al., 2009). 

The technological dimension involves the shift from analogue systems to digital 

technology and from fixed landlines to wireless systems in the 1990s, the 

convergence of telecommunications and IT, and the introduction of the hypertext 

marked up language (HTML) graphical user interface, thereby enabling interactive 

websites. The widespread availability of high-speed wireless telecommunications 

services has also ushered in smaller, more powerful notebooks, smarter mobile 

phones and tablets that are internet ready, allowing personalised, mediated face-

to-face communication. This period also saw the rise of social media networks, 

creating virtual communities and increasing the two-way flow of information 

between the public and the corporate and government bodies (Alle et al., 2009; 

Kirschne and Karpinski, 2010; West and Mae, 2010). 

2.4.2 DIFFUSION OF ICTS UNDER TWO DEVELOPMENT PARADIGMS 

The use and adoption of ICTs, starting with the old PCs to more recent electronic 

devices, has been characterised by the high and rapid uptake in urban areas, and a 

low and slower pace of uptake in the rural or regional areas of the western, 

developed countries (Lio and Liu, 2006; James, 2012). This trend has extended to 

and still exists between rich and poor nations and between town centres and 
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remote rural areas in the majority of developing nations (Rice and Katz, 2003; 

Rovinen, 2006; La Rose et al., 2007). ICT applications are also more advanced in the 

industry, commercial, entertainment and e-government services in the urban 

regions of both rich and poor nations (Vu, 2011). In terms of agriculture, rich 

nations have been able to develop large-scale applications of ICTs in agricultural 

manufacturing/processing, agribusiness and crop production using precision 

agricultural tools and management systems (Thysen, 2000). Poor nations, on the 

other hand, have lagged in the use of ICT for agriculture and rural development 

(Thysen, 2000; Lio and Liu, 2006). Based on the available literature, there appear to 

be two development paradigms that have shaped and continue to influence the 

methods used in deploying ICTs and the outcomes of these interventions to 

different places and different users. These are the prescriptive and participatory 

paradigms (Donohew and Springer, 1980; Dragon, 2003; Sunden and Wicander, 

2003). 

2.5 PRESCRIPTIVE DEVELOPMENT PARADIGM 

The first development paradigm is characterised as prescriptive, centralised or top-

down wherein innovations emanate from the top or centre, diffusing vertically and 

horizontally to the rest of the population (Dragon, 2003). In developed countries 

where the computer originated, government policy and business applications 

helped to promote the widespread use and adoption of computer technology from 

the 1980s. Over three decades, this has transformed the industrial economies of the 

west into information societies, where most of the population is connected to the 

online community (Compas, 2005; Georgoudaki et al., 2006; and Martine et al., 

2006). 

2.5.1 TECHNOLOGY ACCEPTANCE MODEL (TAM)  

Looking at the temporal and technological dimensions of ICT adoption, the biggest 

breakthrough during the 1980s was the miniaturisation of the computer system into 

a desktop PC. One of the prominent models that was used in the 1980s to predict 

an individual’s intention to use computer and internet within organisations was the 

technology acceptance model (TAM) developed by Davis in 1989. This model was 

derived from the Diffusion of Innovations Theory, where a person’s decision to use 
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computers was based on the perceived usefulness and ease of use of the 

technology. Perceived usefulness of a device or system relates to how it will 

improve one’s performance, while perceived ease of use relates to how much effort 

one has to exert to use the device or system (Gefen and Straub, 2000). Perceived 

usefulness is influenced by subjective norms, such as the need to comply with a 

referent group or supervisors. According to Compeau and Higgins (2005), 

organisations have persuasive and coercive power to influence the actual use of 

computers. For example, in a survey of Canadian managers and professionals, 

Compeau and Higgins (2005) found that encouragement from others and their use 

of computers influenced self-efficacy and outcome expectations of the managers. 

Managers with high self-efficacy used computers more and experienced less 

computer anxiety.  

On the other hand, information systems theory identified factors that could help 

reduce computer use anxiety and stress and provide an overall favourable use 

experience to encourage workers to use computers (ven Katesh, Morris, Davis and 

Davis, 2003). One-way organisations enhanced computer use among workers was 

the creation of centralised technical units that assisted workers in operating the 

computers by providing computer skills training, software instruction, maintenance 

and troubleshooting. The overall user satisfaction on the ICT experience was an 

indicator of computer use and acceptance (Davis, 2000). For some individuals, 

however, the presence of technical support hindered the building of confidence to 

operate the computers on their own (Compeau and Higgins, 2005). 

2.5.2 INTERACTIVE COMMUNICATIONS TECHNOLOGY ADOPTION MODEL (ICTAM) 

Carolyn Lin (2003) introduced the interactive communications technology adoption 

model (ICTAM as opposed to TAM) focusing on the attributes of new ICTs and their 

influence on use and adoption. This model provides a system view in the interaction 

of attributes of new ICTs, user traits and the social environment to determine 

adoption outcomes. Technologically, new ICTs are more complex, ‘smarter’ and 

more powerful, yet these are easier to use, more intuitive, ‘seamless’, and more 

personalised (Compas, 2005). Speech to text capability, translators, web browsing 

without the need to use the keyboard, e-readers, video chat, SMS banking, 



CHAPTER 2. CHALLENGES IN USING ICTS IN RURAL FARMING COMMUNITIES 

PAGE | 33 

webcasting and better two-way flow of communication through social networking 

using small handheld devices are redefining the old barriers to ICT adoption. Low 

education and computer literacy, physical disabilities and connectivity barriers to 

ICT use during the early generations of ICTs are now slowly being eroded by the 

features of new ICTs (Harris, 2001; Chapman and Slaymaker, 2002; Simone, Cecchini 

and Raina, 2002; Lin, 2004; Meera et al., 2004; Rao, 2005; Blat et al., 2011).  

The model has several components: (1) system factors or place-based factors such 

as policies, techno-culture and markets; (2) technical factors such as technological 

capacity, ascribed personality traits, technology fluidity or multitasking ability; (3) 

user factors such as computer anxiety or self-efficacy; (4) social factors or media 

symbolisms or endorsement by opinion leaders; (5) user factors such as expectancy, 

satisfaction and interest; and (6) adoption factors after initial use experience (Lin, 

2003). 

The model borrows heavily from socio-psychological theories to explain the 

influence of user traits on ICT adoption, such as Maslow’s (1943) hierarchy of needs 

theory in explaining an individual’s need for innovativeness, (Ajzen 2012) theory of 

reasoned action wherein an individual’s decision to adopt is the result of one’s 

beliefs and attitudes about an outcome, and Rosenberg’s expectancy value model 

where the realisation of expected reward creates a positive attitude to the 

innovation. It also postulates that instant gratification from user experience 

generates interest (Cohen, Fishbein and Ahtola, 1972). 

The new ICTs offer a different communication experience to older technologies, 

with their interactive, multimedia and near face-to-face capabilities. These features 

also seem to break the previous barriers to ICT use. The multimedia features of 

ICTs, for instance, has enabled users with limited physical ability, low education, no 

prior experience and low ICT literacy to experience the benefits of new ICTs (James, 

2002; Tu and McIsaac, 2002; Rice and Katz, 2003; William et al., 2003). Similar to 

user traits, old communication theories were used to explain the engaging power of 

the new ICTs. The mobile phone, for instance, has a higher social presence than 

email, based on the social presence theory developed by Short, Williams and 

Christie (Albertson, 1980) that rates various communication media in terms of their 
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ability to increase the proximity of the other person and make the interaction more 

personalised. Online communication often lacks the non-verbal cues in face-to-face 

interactions, which can hinder a sense of ‘connectedness’ The media richness 

theory, which started as the information richness theory by Richard Daft and Robert 

H. Lengel in 1984, refers to the ability of the medium to reproduce visual cues and 

other passive forms of communication similar to face-to-face interactions (Dennis 

and Kinney, 1998). An example might be making ICTs with video call capabilities, 

which is more socially engaging than email. Finally, technology fluidity or the ability 

to operate multiple tasks and communication modes provides a greater degree of 

social presence and visual interaction, such as through Skype and Facebook 

technology (Lin, 2004). 

2.5.3 USE OF ICTS AMONG FARMERS OF RICH COUNTRIES 

With the introduction of the internet in the 1990s, the focus of early ICT studies 

shifted from organisations to sectors of society that were observed to be late 

adopters or non-adopters (Milicevic and Gareis, 2004). Looking at individual user 

traits, early studies of farmers in the UK revealed several impediments to farmers’ 

adoption of computers and the internet based on a survey conducted between 

1996 and 2001 (Warren, 2003). These barriers included an incompatibility with 

work style, as farmers spent most of their time in the field; the computer and 

system were slow and the software was difficult; there was little relevant content 

for farmers on the internet; and the presence of cheaper and more convenient 

sources of information, such as phone, fax and printed material.  

Warren (2002) also identified internal and external barriers that hindered farmers’ 

use of ICTs in the UK. Older farmers who only had a secondary level of education 

tended to use computers less. Farmers with smaller pastoral land also lagged 

behind large-scale arable production farmers. Farmers’ perception of costs involved 

in using ICTs and their lack of confidence and skills hindered their actual use of 

computers. Physical barriers included the high cost of a computer system, slow 

telecommunications and aging computer hardware.  

The same farmers were observed by Warren (2003) for changes in their uptake of 

ICTs over six years (1997 to 2002). Using the same set of variables, Warren (2003) 
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found similar influences—increased farm size and higher educational levels—led to 

increased ICT usage. Age was also negatively related to ICT use. Cattle and sheep 

farmers had lower levels of adoption of both computers and the internet, when 

compared with large arable production farmers. Family members could also 

influence the attitudes of farmers towards ICTs and the internet. Among the users, 

54 per cent had children using computers, and 25 per cent of spouses were using 

the internet. There was also an observed shift from using a fax machine to the 

internet to check the weather, prices of inputs and commodities, advertisements 

and general farming information. Over time, there was an increase in the use of 

email to send documents, contact friends, suppliers, and make online purchase. 

Mobile phone texting had the highest use, mainly to keep in touch with family and 

business contacts. Warren (2003) identified the personal inhibiting factors in ICT 

adoption, such as trust over the system for purchasing online or transacting with 

government agencies, the perceived utility of the system, relevance to their 

business, affordability, and technical limitations such as the slow speed of rural 

telecommunications.  

Another survey by the Department of Environment, Food and Rural Affairs (DEFRA) 

in the UK in 2003 identified the lack of time to learn how to use computers, 

concerns about costs and online security, and the lack of critical mass of 

correspondents or clients who were online as barriers to computer and internet 

use. 

A modest uptake of ICT was observed in Denmark, which Thysen (2000) attributed 

to the influence of education, age and farm experience. Farmers’ modest use of IT 

was also explained by agricultural innovation at that time which made it convenient 

to use cheap external inputs to increase yield and reduce farming costs, making it 

more efficient and less expensive than acquiring and learning IT. On the other hand, 

safety issues in food production would push farmers to use IT to maintain public 

patronage (COMPAS, 2005). 

The Canadian government employed the research unit COMPAS in 2005 to study 

how e-commerce could be implemented in its business community. A review of 

adoption studies has shown that education had a consistently positive relationship 
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with a propensity to adopt. However, most farmers in farming communities have 

lower educational levels (Gasson, in COMPAS, 2005), which helps to explain the 

lower uptake of ICTs in these areas. The review also observed a strong negative 

association between ICT competence and age. Younger respondents were believed 

to have less inhibition in using computers and making mistakes. With repeated use 

and practice, they had higher chances of learning than older farmers. Another 

internal process cited in the review was the lack of motivation or engagement with 

new technology, due to the lack of recognition of the need or benefits of being 

online. This lack of engagement was due to lack of awareness, fear, or pride in not 

going along with the crowd (COMPAS, 2005). 

2.5.4 ACCESS BARRIERS AND THE DIGITAL DIVIDE 

While there were important social and psychological barriers to computers and ICT 

adoption, these were overshadowed by the access barrier. This type of barrier 

dominated much of the research on ICTs, starting as a problem with access to 

telecommunication services in developed countries, and later emerging into the 

global ‘digital divide’ as computer and internet technology diffused into the 

developing and poor nations of the world (Gasperini, et al., 2001). The rapidly 

transforming societies of the US and Europe created pockets of ‘slow adopters’ that 

were often concentrated in poorer, rural areas without access to 

telecommunications facilities. Early indications of the digital divide were reported 

by Milicevic and Garies (2004) when they classified Europe into different regional 

typologies and developed information society indicators to measure the use and 

uptake of ICT. The regions that were classified as agglomerations and service-

oriented relied heavily on the internet with greater access to broadband services 

and more residents owning computers connected to the internet (Souter, 2007). In 

contrast, agricultural regions had the greatest digital divide, having lower home 

access rate, internet use rate, computer use rate and online transaction rate.  

There are two dimensions to the problem of telecommunications access: (1) the 

influence of geography and location, and (2) the telecommunications policy (Alegre, 

2007; Souter, 2007). The topographical features of the area and its size, remoteness 

and dispersal of the population influence the cost of laying fixed landlines. Extreme 
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weather conditions also put stress on telecommunications equipment. Wide 

dispersal of the population also means a lower concentration of potential users that 

would ensure faster turnaround of invested capital. This is true for large countries 

with sparse populations such as Canada and Australia. The out-migration of the 

population, especially the younger population, also reduces the potential market for 

internet services (McLaren et al., 2003). Telecommunications policy, on the other 

hand, has favoured high growth areas where there is a high concentration of 

population that has the literacy and capacity to use and pay for telecommunications 

services. The way telecommunications were historically rolled out in these regions 

prior to deregulation has created unequal access to ICTs (Warren, 2003).  

2.5.5 SHARED COMPUTER ACCESS MODEL: THE COMMUNITY E-CENTRE  

Western countries’ response to this barrier appeared to be twofold: (1) increasing 

the reach of telecommunications infrastructure through policy and public spending 

where much of the ICT studies focused on the rate and extent of ICT penetration 

and finding association of their impacts in the economy, and (2) through shared 

computing access models such as such as telecottages, public internet access points 

(PIAPs) and community e-centres, especially in rural and agricultural areas of the US 

and Europe (Afacan et al 2013).  

Increased public spending and deregulation of the telecommunications industry 

ensured that more areas were getting connected to the public phone system and 

the internet (Rao, 2005; Alegre, 2010; WSIS, 2010; Hibert, 2011). The British 

government, for instance, made sure that broadband fees for all rural schools, 

libraries and health centres were maintained (Paija and Rovinen, 2004; Rovinen, 

2006). At the same time, a 30-million-pound broadband network was installed in 

parts of the country that were not considered commercially viable. In 2004, the UK 

upgraded all its telephone exchange into asynchronous digital subscriber line (ADSL) 

broadband to ensure broadband access to 99.6 per cent of its entire population 

(Warren, 2005). The UK’s geography also played a key role in creating access to 

telecommunications services due to its small size and relatively dense population 

when compared to Canada or Australia.  
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For poorer countries in the developing world, the rollout of telecommunications 

services remained concentrated in metropolitan urban areas and town centres in 

rural areas where there are higher concentrations of potential users of ICT. This put 

the remaining rural areas, in both rich and poor nations, at a disadvantage. There is 

growing evidence that the rapid rate of innovation in ICTs and farmers’ limited 

access to telecommunications services makes them late adopters who have to 

continuously catch up with innovations (Dutton, et al., 2003; COMPAS, 2005; Flamm 

and Chauduri, 2007). 

The second approach taken by western countries was to create shared computing 

facilities. Community sharing of computer resources began in the early 1980s in 

Scandinavia, known prominently as ‘telecottages’ to connect remote communities 

using new communications technologies (Higgins and Izushi, 2002). The emergence 

of the world wide web in the mid-1990s gave rise to modern ‘telehouses’ in 

Hungary which offered computers and the internet providing e-government 

services to the community. Public internet access points (PIAP) was another model 

implemented across Europe, US and Canada. Computers with internet connections 

were strategically located in public libraries, local councils and schools to bring the 

benefits of technology to those who could not afford it. Canada’s communication 

access program established 10 000 access points in rural and urban areas from 1994 

to 2001. Australia’s Network for Victoria Communities (VICNET) program also 

installed more than 500 computers in community centres across several councils in 

East Melbourne. The strategic location of these centres provided good visibility and 

opportunities for grants and funding from the public (COMPAS, 2005).  

In the developing world, the shared access model became the preferred mode of 

creating access to the community. Across Latin America, Asia, India and Africa, 

there has been widespread growth of internet cafés that cater mostly to urban 

areas and town centres (Hasselhoff, 2005; Foote and Fillip, 2007) and were 

designed as commercial enterprises catering to the educated sector of society. In 

contrast, community e-centres have been established by the government in areas 

not covered by commercial internet cafés. Creating online access points in remote 

rural areas, however, faced numerous challenges. In the Philippines, for instance, 
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the early introduction of community e-centre models reached the acceptance and 

implementation stage, but a combination of the lack of skilled personnel to operate 

and maintain the system, lack of skilled users among the farming community, lack 

of farming content, and high cost of internet connectivity did not have a significant 

impact on the community. There are now close to 1000 community e-centres, most 

of which are located in municipal offices in town centres, that have unequal access 

to the internet (Harris, 2001; Camba, 2010).  

The effectiveness of community e-centres models, however, appears to be 

inconclusive in rich countries where the model originated. The lack of relevant 

content, high cost of establishment, lack of maintenance, and poor availability of 

skilled personnel posed serious sustainability issues for most of the centres 

(Cornford et al., 1999; Michiels and van Crowder 2001). The more successful 

centres, however, were more attuned to the needs of the users, more accessible, 

and had computer assistants who were sympathetic to users (Nor and Muhlberger, 

2014; Jones and Karsten, 2008). Since most of these centres were publicly funded 

and did not generate revenue, budgetary cutbacks seriously affected their 

sustainability (Shcauder et al., 2005). The community e-centre model, however, 

became widely popular and was replicated in many developing nations, even with 

less favourable conditions such as lack of connectivity, skilled personnel, 

maintenance and minimal local content. 

There were other factors that seriously affected the sustainability of community e-

centres, such as the VICNET project of Australia. Stillman and Stoecker (2005) 

identified six sustainability issues faced by community e-centres: (1) lack of skilled IT 

staff to troubleshoot old and aging computer systems; (2) slow response time from 

distant centralised technical support service; (3) lack of skilled staff to maintain and 

update resource directories; (4) lack of skills and time to learn webpage 

development and maintenance; (5) high cost of printing electronic documents such 

as newsletters, computer breakdowns and increased maintenance; and (6) many 

centres straddled council boundary lines failing to create strong partnerships with 

the councils. According to Stillman and Stoecker (2005), the sustainability of 

community ICT depends on the effective support of the structural arrangements 
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and understanding the link between effective information, support services and 

new technology.  

While critics have called for a rethinking of this approach due to the linear and 

deterministic assumptions of the community centre model (Thysen, 2000), the 

limited impact and increasing failure of these centres have created serious funding 

cutbacks and support from local governments and international donors. The current 

framework used to guide ICT investments in the developing world often cites the 

lack of e-readiness (Sunden and Wicander, 2003; Dada, 2006) of farmers and rural 

areas in general for the withholding of new ICT interventions among farming 

communities. 

2.6 PARTICIPATORY DEVELOPMENT PARADIGM 

The diffusion of ICTs under the participatory paradigm has been characterised as 

starting from the ground up, involving the local community in the design of the ICT 

intervention (James, 2002). Indeed, there is now an increasingly wide variety of ICT 

interventions which aim to take account of diverse socioeconomic settings, cultural 

norms, languages and uneven telecommunication services and support systems 

(Eck, Jager and Leeflang, 2011)). This is a departure from the prescriptive, 

centralised and one-size-fits-all approach that emanated from the diffusion of 

innovation paradigm. The rapid pace of technological change in the mid-2000s is 

also driving this wide experimentation with new ICTs, enabling broader reach 

through wireless networking, richer and personalised experience such as video 

chats, and more direct communication with agricultural experts or markets via SMS 

(Murkeji, 2008). This has renewed scholarly interest in the use of ICT for 

development (ICT4D), driving the development of new models and frameworks, 

focusing on the community, farmers’ social networks and cultural backgrounds 

(Thomas, 2009). While no dominant theory has emerged from these studies, the 

participatory development paradigm seems to be the common thread that connects 

these alternative models (Chapman and Slaymaker, 2002; Odendal, 2002; Dragon, 

2003; van de Fliert, 2003; Sunden and Wicander, 2003; Todtling and Trippl, 2005; 

Richardson, undated).  

2.6.1 USE OF ICTS AMONG FARMERS OF UNDERDEVELOPED COUNTRIES  
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Since the late 1990s and early 2000s, there have been various reports of farmers 

using and benefiting from ICTs under the modern telecentre approach (Colle and 

Yonggan, 2002; Fillip and Foote, 2007). The modern telecentre approach of rural 

India caught global attention by enabling illiterate rural farmers to access and 

benefit from ICTs. Unlike the telecottages of Europe in the 1980s, the modern 

telecentres of India emerged from rural communities, providing internet access 

from village kiosks and a variety of information services to farmers, ranging from 

land titles to pest management. A kiosk operator assists illiterate farmers to search 

for information in the computer system. Kiosk operators are well-versed in 

computers and agriculture, providing farmers with a menu of content and services. 

The apparent success of the telecentre models in enabling farmers to benefit from 

ICTs has grown into a global telecentre movement sweeping across South America, 

Africa and parts of Asia (Fillip and Foote, 2007; Kamga and Cishahayo, 2010).  

2.6.2 PARTICIPATORY PROCESSES IN THE DIFFUSION OF ICTS 

There has been a marked shift from the individual use of ICT to group sharing of ICT 

resources in kiosks located in farmers’ own space. There is also a marked departure 

from the global internet and agency-driven content to locally developed content 

and services based on farmers’ needs and local language (Balaji, 2007). There is also 

a marked shift from infrastructure-centric access design to a simple, cobbled 

together computers and wireless transmission devices using open source software 

applications (Mukerji, 2008). Traditional barriers to ICT, such as education and prior 

experience to ICT among the rural poor, were overcome by the provision of a kiosk 

operator or infomediaries who searched for content on behalf of other farmers 

(Kamga and Cishahayo, 2010). This gave increasing prominence to the role of 

organisations, the farmer community and social and cultural backgrounds in 

creating a favourable ICT environment for rural people (Pigg and Crank, 2004). 

Unlike the early community e-centre models that were mostly supported by 

government funding, modern telecentre support comes from a variety of 

organisations—government and non-government organisations (GOs and NGOs) 

and entrepreneurs—whose role was facilitative, such as strengthening the capacity 

of rural folk to understand the technology, articulate their needs, and share their 
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notion of how ICTs can help provide solutions to their needs (Harris, 2001; Meera et 

al., 2004).  

This view is being supported by a new area of inquiry called community informatics. 

Michael Gurstein, the founder of community informatics in 2000, investigated how 

ICTs can enable community processes and achieve community objectives such as 

enhancing democracy, developing social capital, empowering individuals and 

community, social justice, and developing the local economy. Rural communities 

must be involved in the design of ICTs and the production of knowledge and 

information that are relevant to their needs (Gurstein 2000; Stoecker, 2005). A key 

area of their investigation is how and under what conditions a wide range of 

‘unconnected’ population and communities can benefit from the presence of ICTs 

and the internet. 

2.6.3 SUSTAINABILITY OF TELECENTRES 

While early telecentres provided strong social services to the community, such as 

local governance, education, health, agriculture and livelihood support, most 

centres that operate in low income and remote rural areas lacked the financial 

stability to sustain their long-term operation and survival (Mukerji, 2008). Fillip and 

Foote (2007) noted another dimension—the inability of ICT practitioners to scale up 

telecentre models due to the location-specificity of these models. There are, 

however, common principles that seem to contribute to the sustainability of 

telecentres, such as: 

Telecentre Success Model. Drawing lessons from the experiences of five 

telecentres, Harris (2001) proposed the ‘telecentre success model’ in an attempt to 

scale up the contribution of telecentres in community development. The 

components of the model include: (1) telecentre’s responsiveness to the 

community’s information needs; (2) community’s cohesiveness and well-defined 

goals; (3) structural policies and government regulatory environment; (4) user 

demographics and socio-psychological makeup; and (5) IT implementation stage, 

namely acceptance, adoption, adaptation and routinisation. 
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The MS Swaminathan Research Foundation (MSSRF) village information shops in 

India met all five component indicators of telecentre success. The Philippines’ 

Multipurpose Community Telecentre and Internet information centres in Mongolia 

were able to access government funding and technical assistance but had no clear 

indication of achievement of community goals, reaching the adaptation stage of IT 

implementation. The e-Barrio of Malaysia achieved strong community support, but 

its remoteness deprived the site of basic infrastructure, such as roads and 

electricity, and limited ICT penetration. This posed a significant barrier in IT 

implementation as equipment had to be flown to this remote island of Borneo 

(Harris, 2001; Zolfani et al., 2011). 

Social Enterprise Model. To address the sustainability issue before scaling up, 

Mayanja (2006) proposed that telecentres follow a social enterprise approach, 

combining the delivery of social services while seeking financial revenue through 

cost recovery or profit from special services. This calls for combining the positive 

features of community e-centres that provide social services and internet cafés that 

are purely commercially driven and located in areas with available infrastructure 

and potential markets. 

Presence of infomediaries. There are other models to increase the sustainability of 

telecentres. Meera, Jhamtani and Rao (2004) examined the impact of three 

telecentre projects in India: the Gyandoot project in Madhya Pradesh, the sugar 

cooperatives project in Warana, and the Ikisan project in Andrah Pradesh. Viewed 

with Scott McConnell’s model of process impact (2001), the presence of kiosk 

operators encouraged farmers’ use of telecentres. Well-trained and oriented 

project staff, with technical skills in computers and databases, a background in 

agriculture or extension, and their commitment to serve enhanced the learning and 

communication process, even with illiterate farmers. Kiosk operators translated 

information into the local language, such as Hindi, Marathi and Telugu. 

Furthermore, the kiosk operators were respectful and proactive, with a positive 

orientation towards ICT extension. 

Presence of Internet or ICT Champions. Viewed from Scott McConnell’s model of 

process impact, ICTs and technology can achieve their full potential if and when 
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they are integrated into the visions, processes and objectives of the community. In 

the process, even the ‘unconnected’ members of the community can benefit from 

ICTs, directly and indirectly, because of the presence of ICT champions. McConnell 

observed that very little research had been undertaken on the acquisition of 

information by those who are unconnected. He studied three cases of NGOs in 

Uganda with connectivity, two of which had internet and email, while the third had 

email only. He found evidence that the leaders of the NGOs shared information to 

their stakeholders in the community. Email allowed the leaders to interact with 

their donors, while those with internet could search for more information related to 

e-government services and livelihood opportunities for the community. The third 

NGO, however, was limited to email exchanges and had limited information 

available. It also had problems with sustaining email connectivity. Hence the impact 

of the system to the NGO was limited (McConnell, 2000 and 2001).  

In evaluating how NGOs used ICTs as a tool to assist unconnected stakeholders, 

McConnell developed three criteria: efficiency, effectiveness and impact. Efficiency 

looked at the quality of service, capacity to acquire and disseminate information, 

response to internet information, and cost of internet connection. Effectiveness 

measured the NGO’s capacity to locate and disseminate information, 

appropriateness, and degree of gender equality. The impact was measured for both 

NGO and its donors, and its stakeholders in the community. The impact could be 

direct, indirect or multiplier. For the two NGOs with internet connectivity, the key 

to their greater impact with their stakeholders was the presence of ICT champions. 

Most rural internet projects fail because a local ICT champion was not identified and 

involved in the planning of the system. Further, the ICT champion, with his 

enthusiasm, can influence other members who are unconnected to become aware 

of the technology, discover its potential to solve many issues in the community, and 

together raise their level of skills and sustain information exchange. 

Rural Development Framework. Chapman and Slaymaker (2007) found that the 

telecentre’s ability to contribute to the development goals of the community 

increased their usage. Examples of these telecentres include: (1) Grameen Bank 

which provided micro-credit to rural women in Bangladesh to operate phones for a 



CHAPTER 2. CHALLENGES IN USING ICTS IN RURAL FARMING COMMUNITIES 

PAGE | 45 

fee; (2) Warana sugar cooperative which provided agricultural and technical support 

to farmers; (3) village information centres in Tamil Nadu in India which created a 

central computer hub with database and internet servers where village computers 

were connected by wireless link. The village computers were operated by women 

who could access daily bulletins, emails, a summary of local news, local weather 

report, and price of agricultural commodities for the community members; and (4) 

Worldspace Company which allocated free channels from its digital satellite radio 

service in Africa. Mobile telekiosks travelled across remote areas of Africa, providing 

internet web browsing, health information, developmental information and 

distance education. 

The Livelihoods Framework. Duncombe (2006) believed in focusing telecentre 

services on entrepreneurs and micro enterprises within a community to enhance 

their business operations and pull up the local economy. Entrepreneurs have been 

known to use more sophisticated technology, have skills, and be self-confident and 

motivated by income generation and growth (Shaw, 2000).  

Relevant Content. Early community e-centres in Europe in the 1980s suffered from 

a lack of farm content that was relevant to their situation, while community e-

centres in developing countries had access to global internet information in the 

English language that had little application to their situation. Providing farmers with 

relevant content—practical information that they can use in their farming 

enterprise—is key to sustaining telecentres (Colle and Yonggan, 2002; Harkin, 2003; 

Meera and Rao, 2004). Translating into the local language and a two-way 

consultation process between farmers and researchers ensured the development of 

relevant content and services. In China, universities are being tapped to process 

research-based content and synthesise global agricultural information into usable, 

practical and timely information for decision-making for farm management. 

Location Factors. The geography of the village and location of ICT facilities play a 

crucial role in the adoption of telecentres. Place receptiveness (Omrod, as cited in 

Tonts, 2010; Hagerstrand, 1950; Whitehand and Pratt, 1975; Feldman, 2002) has 

been associated with spatial diffusion of innovations. More recent interpretations 

of the clustering of adopters is ‘safety in numbers’ or the assurance that there are 
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others whom one can ask or relate to, and the availability of tacit knowledge 

(Feldman, 2002; Howells, 2002). The cohesiveness of the community and strong ties 

among institutions and organisations also play a big role in the adoption of 

innovations among rural users. Such partnerships are influenced by social capital 

operating within the community (Lochner et al., 1999). Cultural barriers also play a 

significant role in some rural societies. In India, for instance, where the caste system 

still exists, lower castes cannot mingle with upper castes within a telecentre setting. 

They may not even have the resources to access the telecentres in the first place. 

Women were also not expected to learn and use computers (Kumar and Best, 

2004). These barriers can sometimes be overcome by the influence of location, and 

physical access to the ICT centre can significantly influence usage. In the same 

village studied, members who were closer to the centre were motivated to use the 

centre despite cultural barriers, e.g. being of a different caste.  

2.7 SYNTHESIS 

Following the principles of the diffusion of innovations, the rural farming sector 

seems to be at a disadvantage when using ICTs due to internal barriers, such as age, 

low education, lack of computer skills, lack of confidence and motivation, and 

external barriers such as the lack of infrastructure, high cost of access, lack of skilled 

IT manpower and lack of relevant content. This view has led to the current thinking 

that farmers and rural areas are incapable of using, maintaining and sustaining 

these systems.  

More recent experiences of farmers with new ICTs, using various telecentre models, 

seems to have overcome many of these barriers associated with the diffusion 

theory. Various telecentre models were established by organisations or 

entrepreneurs in the farming community, operated and maintained by kiosk 

operators who served as infomediaries to farmers, and provided content and 

services that were relevant to the local community. The key operating controls in 

overcoming farmers’ internal barriers were the involvement of organisations in 

establishing telecentres, locating telecentres within the local community, and 

encouraging the participation of rural people in the identification of relevant 

content and services.  
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It would seem that the metrics used to measure ICT use and its impact among rural 

users is based on the characteristics of educated and urbanised individual users, 

which may not be appropriate to rural farmers. For the less educated and resource-

poor rural farmers, the decision to use ICTs is rarely an individual decision but 

dependent on the provision of a favourable ICT ecosystem, creatively embedded in 

their social, cultural and economic environments. Through telecentres as their 

window to the outside world, knowledge and information then passes through 

various community relay channels, enabling farmers to benefit directly and 

indirectly from ICTs, even without the requisite skills and computer literacy.  

2.8 CONCLUSION 

The increasingly complex nature of agricultural innovations today requires access to 

important knowledge bases to enable farmers and agricultural extension personnel 

to make informed and timely crop management decisions. The dynamic nature of 

agricultural innovations, however, requires a continuous and two-way flow of 

information between knowledge centres and the farming community to ensure the 

successful adoption of complex agricultural innovations, such as integrated pests, 

weeds and crop management. ICTs can provide this important information link, as 

long as farmers can make use of ICTs first. The initial failures in introducing 

computers and ICTs to the rural farming community can be traced to the use of 

Western models and experiences that were largely influenced by the diffusion 

paradigm. A more recent approach has followed the participatory development 

paradigm, overcoming traditional barriers to ICT adoption among rural people, 

enabling farmers to benefit from ICTs. Rural-based telecentres, therefore, deserve 

further investigation as they spread across Asia and Africa in response to the multi-

dimensional demands of rural development. 
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CHAPTER 3. RESEARCH METHODS 

3.1 INTRODUCTION 

From the literature review, it became evident that the diffusion of ICT in rural 

communities is influenced by a complex set of factors, including human, technical, 

community, organisational and geographical characteristics. Moreover, it is the 

interplay of these variables that can be critical in shaping patterns of adoption and 

use. The purpose of this chapter is to provide an overview of the methods used to 

undertake the research in the Philippines. It starts by providing a broad overview of 

the research design, before outlining the scoping work undertaken prior to the 

selection of the case study sites. The chapter then describes the survey, face-to-face 

interviews and participant observation components of the work. The final section 

provides an overview of secondary sources that supplemented the primary data 

collection. 

3.2 RESEARCH DESIGN 

The present investigation consdered the influence of component variables of the 

conceptual model of ICT diffusion (Figure 3.1), summarised as follows:  

1. User characteristics, such as attitudes and perceptions, that affect the 

adoption of ICTs relative to their perceived complexity, usefulness, 

accessibility, affordability, and user confidence and competence (Pritchard 

and Lusignan, 2002; Lin, 2003; Rogers, 2003; Adesope et al., 2006; Njoku et 

al., 2007). 

2. Technology attributes or ascribed ‘personality’ of technology, such as social 

presence, media richness, multimedia and multi-function capabilities and 

cultural symbolism, that affect the use and uptake of ICTs (Davis, 1989; Lin, 

2003). 

3. Support from organisations or agencies, such as local governments, R&D 

centres and universities, are critical components for pushing ICT in 
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communities by providing relevant funding, capacity building, technical 

support, and other services (Hussein et al., 2017; Balaji et al., 2007). 

4. Appropriate and relevant content and services address local needs, create 

economic opportunities and increase the use and participation in 

community e-centres. This component was lacking in many early telecentre 

efforts, which served merely as a gateway to the internet where global 

knowledge was irrelevant to local needs (Colle and Yonggang, 2002). 

5. How community e-centres are managed, operated, located and maintained 

determine public use and participation in these centres. Rates of adoption 

tend to be highest in e-centres that are located in the community centre, 

where farmers are not intimidated to enter, are assisted by friendly 

workers, and the systems are reliable (Adesope and Asiabaka, 2007). 

6. The geographical location of e-centres affects the uptake of ICTs. The 

spread of telecommunications and internet infrastructure, basic transport 

and banking infrastructure, location (e.g. remote or urban area), 

socioeconomic profile, cropping patterns and biophysical factors can affect 

the uptake of ICTs (Warren, 2002, 2003; Milicevic and Garies, 2004). 

The research employed a mix of quantitative and qualitative data collection 

strategies, including close examination of several case study locations using a 

combination of survey, focus group discussions, interview techniques and 

participant observation. Broader policy documents from government and industry 

and relevant project background information were also collected and analysed as 

part of the research. The study focused on the Open Academy for Philippine 

Agriculture (OpAPA)—a government-funded project aimed to modernise the 

Philippine agricultural extension system through the use of ICTs. Data collection was 

undertaken on three occasions: (1) scoping work November–December 2008; (2) 

survey research June–July 2009; and (3) case study research January–February 

2010. This approach to data collection had the added advantage of incorporating a 

temporal dimension to the study, allowing for diffusion to be captured over three 
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years. This is in contrast to a single period in a cross-sectional approach that is 

common in many diffusion studies. 

 

 

FIGURE 3.1. CONCEPTUAL MODEL OF FARMERS’ ADOPTION OF ICTS 

 

3.3 SCOPING WORK AND SELECTION OF STUDY SITES 

This initial phase of the study was conducted in November 2008, near the 

completion of the initial funding cycle of the OpAPA project. Data collected from 

the initial fieldwork provided an overview of the status of the project under focus, 

four years after its implementation. The scoping work also looked at the use of ICT 

initiatives by other government and non-government organisations in the 

Philippines, and how they were interacting with the project in focus. The scoping 

work paid particular attention to the geographical spread of the project, problems 

encountered in the implementation, and early lessons from the ICT initiatives. 

Primary data were collected using focus group discussions and face-to-face 

interviews with selected project managers, farmer leaders and farmer beneficiaries. 

The respondents were identified through the researcher’s existing professional 
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network in the Philippines and through a ‘theoretical sampling’ (i.e. snowball) 

technique.  

The selected study areas for the research included 16 ICT project sites, located in 14 

provinces from the north end to the southern tip of the Philippine archipelago. Of 

the 16 ICT project sites, 12 were under the OpAPA project and four were under local 

government community e-centre projects. The reason for covering this wide area 

was to provide good geographical representation and contrast in terms of agro-

climatic conditions, agricultural systems, local economy, relative distance from 

knowledge centres (near Manila), and the availability and quality of support 

infrastructure. 

The Philippines is made up of three major islands: Luzon, Visayas and Mindanao. 

Luzon Island is in the northern Philippines, with the project sites in eight provinces: 

Nueva Ecija, Pampanga, Ilocos Norte, Apayao, Isabela, Nueva Vizcaya, Ifugao and 

Laguna. Visayas Island is in the central Philippines, with project sites established in 

two provinces: Aklan and Negros Occidental. Mindanao Island is in the southern 

Philippines, with the project sites established in five provinces: Agusan del Norte, 

Davao del Norte, Davao del Sur, Davao Oriental and North Cotabato. The four sites 

that were community e-centre projects—Apayao, Nueva Vizcaya, Ifugao and 

Aklan—were managed by the Department of Transportation and Communications 

(DOTC) and local government units. 
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FIGURE 3.2. LOCATION OF FARMER CYBER COMMUNITIES (SOURCE: OPAPA 2006) 

 

3.4 SURVEY RESEARCH 

Semi-structured questionnaire. Based on the conceptual model and scoping work, 

survey questions were formulated to capture farmers’ use and experience with 

ICTs. Using a semi-structured questionnaire, the following data were seen as critical 

for the analysis: (1) awareness and participation (i.e. information sources, ICT 

ownership); (2) use of ICT (i.e. preference from six types of ICTs, perceptions on 

their attributes and relevance of content derived from the ICTs); (3) reasons for 

non-use of ICTs; (4) opinion on ICTs (i.e. willingness to learn, willingness to pay, 

willingness to buy, usefulness in agricultural enterprise); and (5) sociodemographic 

information. For users of ICT, this was operationalised as having acquired and used 

information from ICT sources—computer, internet, DVD or mobile phone—by 

him/herself or with some form of assistance, as differentiated from information 
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acquired solely from conventional extension communication media, such as print 

publications, radio broadcasts and face-to-face encounters with extension agents.  

Pre-testing of the questionnaire. The questionnaire was pre-tested in the provinces 

of Apayao and Nueva Ecija in northern and central Philippines and Davao areas in 

the southern Philippines. Improvements in the questionnaire involved rewording 

some technical terms (e.g. mobile phone to cell phone; SMS to text) and additional 

instructions on the question headings. Consultations with project managers added 

two ICT technologies—web conferencing and e-learning. A schematic diagram was 

also added to guide respondents on the flow of questions. The farmer questionnaire 

was further translated into three major local dialects: Ilocano, Tagalog and Bisaya. 

During the pre-tests, it took 30–45 minutes for extension workers to complete the 

questionnaire, and 45–60 minutes for farmers to complete the questionnaire. 

Except for some occupation-related items, the same questionnaire was 

administered to both farmers and extension agents (See Appendix A for the final 

version of the survey questionnaire). 

Sampling procedures. In 2004, there were 720 community e-centres in the 

Philippines, funded mostly by the Philippine government but implemented 

independently by various agencies. Based on the scoping work, most of these e-

centres followed the urban-based internet café model, providing multiple computer 

access points in local municipal government offices. These e-centres did not have a 

distinct agriculture content offering nor were they designed for extension workers. 

Most of these e-centres did not support a particular farmers’ group. It was only the 

OpAPA project that followed the Indian telecentre model, which was locally named 

as farmer cyber community. This approach brought together the local extension 

office and research centre or university to develop agricultural content and services 

and assist the farmers’ group in managing the ICT facilities. Hence, all the 

respondents were taken from the 12 OpAPA pilot sites. The criteria for choosing the 

respondents was their initial exposure to ICTs with their participation in basic ICT 

training between 2004 and 2005, in the ICT caravan of 2006, registration in the 

farmers’ text centre, and regular visits to the farmers’ ICT centre or cyber 

community.  
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Actual data collection took place from June to July 2009, involving 180 rice farmers 

in 12 geographically dispersed sites in the Philippines. For each site, about 15 

farmers participated in the group interview sessions. They were randomly selected 

from 25 farmers who voluntarily attended the basic ICT training in 2007. Due to the 

lengthy interview of one farmer during pre-testing, a modified group interview 

session was used for greater efficiency. This modification was made based on the 

following constraints: (1) June–July was the peak of the rice planting season; (2) 

June was the onset of monsoon rains and tropical cyclones; (3) language differences 

from northern to southern parts of the country; and (4) farmers from the 12 sites 

were geographically dispersed across the entire archipelago which entailed 1–2 

days of travel time to reach each site.  

To ensure the quality of the data collected using the modified group interview 

sessions, the meeting was held in a place that was familiar to all participants, such 

as a farmers’ cooperative or village and municipal halls. A facilitator introduced the 

researcher to the participants, the objectives of the research, and the rights of the 

interview participants. This included their right to confidentiality, non-disclosure of 

their identities; and the option to leave at any time they felt uncomfortable with 

the interview process. Each farmer was given a copy of the questionnaire in the 

appropriate dialect. The researcher read out each question and the answer choices. 

In areas where the researcher did not speak the local language, the site manager 

provided a translator to help the researcher during the interview session. One 

assistant was provided for every four farmers to ensure that farmers were on the 

same page and supplied answers to all the questions that were relevant to them. 

This group interview session allowed the interview process to be completed within 

two hours.  

Data analysis. The farmers’ data were processed and analysed using simple means 

and distributions, and presented in the following summary tables: (1) awareness 

level and types of information sources; (2) ICT ownership and influence of family 

members using ICTs; (3) perceived attributes of ICT types (i.e. ease of use, cost, 

media richness, personalised, quick response, complexity); (4) perceived usefulness 

of ICT; (5) perceived complexity of ICT; (6) appropriateness and relevance of content 
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and services; (7) attitude towards ICT (i.e. willingness to learn, pay, and buy); and 

(8) sociodemographic characteristics (i.e. training, education, income, farm size, 

tenancy, years in farming, gender, age, membership of organisation, leadership 

role). 

A combination of bivariate and multivariate analysis was undertaken to determine 

factors that were related to the use or non-use of ICT and whether ICTs had some 

impact on the farmers’ farming practices and attitudes. The tests were undertaken 

using the Statistical Package for the Social Sciences (SPSS).  

Of the 180 questionnaires that were completed and returned by the farmers, 144 

survey forms were completed and valid for processing and analysis. Data encoding 

and cleaning were initially made in MS Excel software (2009 version). The data were 

later exported to SPSS software (graduate pack version 19) for further recoding and 

data processing. Nominal and ordinal data were summarised in frequency counts 

and percentages and presented in two-way and four-way category tables. Other 

findings were presented in graphs. Descriptive statistics were generated for 

continuous or scale data, such as farmers’ age, household size, years of farm 

experience and other quantifiable sociodemographic characteristics. For the 

farming enterprise, nominal profit was computed by multiplying the buying price of 

paddy at the time less the cost of production per hectare. A large number of 

respondents, however, did not provide complete harvest records. The e-learning 

and web-conference ICT services were dropped from the analysis since these new 

services had limited coverage and were not offered to all sites at the time of the 

survey. The analysis focused mainly on the use of DVDs, website and SMS in the 12 

cyber communities of the OpAPA project. 

3.5 QUALITATIVE MULTI-CASE STUDY 

The case study was conducted between January and February 2010. Using the 

multi-case study approach (Yin, 1981), three farmer cyber communities were 

selected based on their exhibited levels of ICT use and adoption:  

1. Davao farmer cyber community, located in Banaybanay, Davao Oriental in 

Southeastern Mindanao, representing a village council which aimed to use 
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ICTs to help farmers manage new hybrid rice varieties introduced in their 

area. 

2. Pampanga farmer cyber community, located in Magalang, Pampanga, 

Central Luzon, representing a farmer cooperative which used ICTs for new 

livelihood and marketing opportunities. 

3. Negros farmer cyber community, located in Bacolod, Negros Occidental in 

the Visayas group of islands, representing a farmers’ association which 

aimed to use ICTs to help sugarcane labourers’ transition to rice growing.  

ICT adoption indicators. The criteria for the selection of cyber communities for the 

more detailed case study were developed from the initial scoping work, site 

visitations, informal interviews, secondary documents and records and initial survey 

results. These included: (1) still operational after the end of project life (December 

2009); (2) cyber community paying for the cost of their internet connection; (3) 

improved facilities, additional investments in computers; (4) presence of trained 

operators or assistants for other farmers; (5) improved accessibility of the 

computers (physical location); (6) operational and relevant ICT services for farmers 

developed; (7) increased ICT activity from other sectors of the community 

(logbook); (8) success stories and testimonials from members (demonstrated); (9) 

improved farming practices, new market opportunities; (10) increased farmer 

reliance and ownership of the ICT facilities; (11) recognition from local and outside 

agencies (awards); (12) improved coordination and partnership of support 

institutions; (13) request to cease operations, dissolution of partnership on the 

project. 

Focus group discussions. The focus group discussions (FGD), in combination with 

the Storymap Technique (Barroga, 1991), were used to gather qualitative data. This 

technique asks the farmer to create drawings, diagrams and directional arrows to 

create a representation of his/her reality, where each element serves as a prompt 

for his/her storytelling. Each farmer participant made a map of his/her estimated 

ICT usage each month (high=weekly, medium=fortnightly, low=once a month, 

irregular). This ‘map’ served as prompt for each participant to share their 
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experiences in the ensuing FGD sessions lasting approximately two hours. Key 

influential persons were also interviewed individually. This included, whenever 

possible, the mayor, chief agriculture officer, project site manager, selected project 

staff and those from NGOs. For FGDs for farmers and extension workers, there were 

5–10 participants, who were asked to illustrate four different diagrams: (1) 

estimated ICT usage per year; (2) estimated ICT usage per month of each crop 

season; (3) estimated frequency of ICT use to contact experts or farmers; and (4) 

their relative location from the ICT centre. These diagrams and guide questions 

served as a prompt for the respondents to share their stories on how they were 

able to use ICT. The discussions were recorded using a digital voice recorder and 

transcribed for further analysis. 

Personal interviews. Taking into account the multi-dimensional nature of ICT 

adoption, personal interviews with key officials from various organisational levels 

were undertaken to get their perspectives. When available and relevant to the case, 

the local municipal mayor and village chief were interviewed. Similarly, the project 

site manager and the local extension chief and farmer leaders were also 

interviewed. All the interviews followed the same question guide in Table 3.1. The 

interviews were audio recorded. 

Data analysis and presentation. Data analysis followed the multi-case study design 

(Eisenhardt, 1989) and involved the following steps:  

1. Transcription and translation of the interviews from Filipino to English. 

2. Categorising or grouping the responses into two broad categories, enablers 

and barriers to ICT use. 

3. Use of five analytical filters for both categories to represent the five 

variables known to have some influence on ICTs or adoption of innovations 

(i.e. user factors, ICT factors, content and services factors, organisational 

factors and geographic location factors). 

4. Transforming statements into constructs in relation to the literature, 

where applicable, or rephrasing into shorter concept statements. 
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5. Combining responses to make a composite table representing the views of 

all key informants at the site. 

6. Use of a third analytical filter to identify the outcome of farmers’ use and 

adoption of ICTs (Rosenberg and Yates, 2007).  

 

TABLE 3.1. GUIDE QUESTIONS FOR PROJECT DRIVERS AND KEY INFORMANTS 

Motivational factors • How did the project start? What convinced you to 
support the project? 

• What was your initial thought about the project (i.e. 
use of computers, internet for agricultural/extension)? 

Enablers and barriers: 
technology and content 

• What were the initial obstacles/barriers in the 
implementation of the project?  

• What strategies did you implement to be able to 
promote the use of ICT – among AEWs and farmers? 

• How did the project improve access to agricultural 
information? Was the information relevant to AEWs 
and farmers? 

Centre management and 
leadership 

• Why did you/did you not continue support for the 
project? (Note: This is a question for those who have 
experienced leadership transitions) 

• What is your level of investment/outlay during the 
start-up, and present stages of the project? 

• What innovations did you add to the project 
design/implementation 

Organisational support 
and linkages 

• What were the strengths and weaknesses of partner 
agencies in this project? 

• What partnerships have emerged among government 
or the private sector as a result of this project? 

Location and accessibility • How did your geographic location – and distance from 
the knowledge centres in PhilRice/Laguna – influence 
the use of ICT and adoption of ICT in your site? 

Outcomes and impacts • What were the positive outcomes of the project that 
you have observed? 

• What were the negative outcomes of the project that 
you have observed? 

• What opportunities has the project given to 
AEWS/farmers/your agency in your area? 

 

3.6 SECONDARY DATA AND DOCUMENTS 

Secondary data were also collected from various sources which included relevant 

policy documents, project reports and evaluations, government policies and 
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regulations on agricultural modernisation, improvement of agricultural extension 

system, and the use of ICTs in agriculture. Specifically, secondary data were 

obtained from the following: 

In Metropolitan Manila: 

1. National Computer Centre (NCC) relating to the establishment of 

community e-centres, standards and policies on wireless networking 

devices, and procurement of computers for the project. 

2. National Telecommunications Commission (NTC) regarding the use of a 

public frequency, purchase and licensing of wireless networking devices for 

development projects, spread and availability of wireless 

telecommunications services in the regional areas. 

3. National Census Office (NSO) and Bureau of Agricultural Statistics (BAS) for 

population data and rice production data in the project sites. 

4. Commission in Information and Communications Technology (CICT) for 

matters relating to the funding and profile of ICT projects through the e-

government fund; connectivity program for municipal and barangay levels; 

and the establishment of community e-centres in municipal offices 

nationwide. 

5. Department of Agriculture for general description of the national 

information network establishing a virtual private network for all regional 

offices, creation of various agricultural databases the use of geographical 

information systems (GIS) platforms for agricultural planning; 

implementation of the national hybrid rice program; and provisions of the 

Agriculture and Fisheries Modernisation Act. 

6. Bureau of Agricultural Research (BAR) for its implementation of various 

agricultural databases and connectivity of regional centres known as 

cluster networks nationwide and its various web content services that 

include crop suitability maps with cost and return analysis, and its provision 

of start-up funds for the OpAPA project. 
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7. Agricultural Training Institute (ATI) for information relating to the number 

and distribution of agricultural extension agents; capacity building 

programs; use of ICTs in extension work; and e-learning courses developed. 

8. Department of Science and Technology (DOST) for information relating to 

the website, email and local area network configuration; agreements made 

on the interconnection of DA and DOST networks; and arrangements made 

with the use of five buses for mobile computer classrooms during the ICT 

caravan. 

9. Advanced Science and Technology Institute (ASTI) for information relating 

to the management of a national data backbone called Philippine Research, 

Education, and Government Information Network (PREGINET); the use of 

its various ICT solutions such as virtual class (VClass) software on e-

learning; a PC to SMS device; portable weather station called field server; 

and arrangements made with PhilRice as a PREGINET nodal centre. 

10. Development Academy of the Philippines (DAP) for its project management 

of the K-AGRINET, details of the project work plan and deliverables; 

minutes of the steering committee meetings; project evaluation by 

external reviewers; and proceedings of the national convention on best ICT 

practices implemented by participating agencies. 

11. International Crops Research for Semi-Arid Tropics (ICRISAT) for 

information relating to the Virtual Academy for Semi-Arid Tropics (VASAT); 

meeting with its officials regarding the creation of the OpAPA; and 

information on various telecentre models and experiences in India. 

In Los Baños, Laguna: 

1. Philippine Council for Agriculture and Natural Resources Research and 

Development (PCARRD) for information relating to recommended crops 

per region, recommended crop management practices; livelihood projects 

in the regions such as one town one product concept; and its provision of 

computers for agricultural extension workers through its farmers’ 

information and technology services (FITS). 
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2. IRRI for general information on rice crop management through RKB, which 

features a diagnostic tool called Rice Doctor; documents relating to the 

creation of several e-villages; and its provision of computers and content to 

several cyber communities of the OpAPA project. 

In Nueva Ecija: 

1. OpAPA secretariat, based at PhilRice, for relevant information such as 

memorandums of understanding and agreements; project grant proposals, 

work plan and targets; minutes of advisory council meetings; various 

briefing and advocacy material; its web portal, text centre usage reports; 

reports of project managers per site; benchmark data from cyber 

communities; terminal reports; project end reports; best ICT practices; 

project evaluation report; OpAPA book; conference papers; documentation 

of ICT caravan; workshop proceedings (inception and ground level strategic 

planning); and the creation of cyber communities. 

2. PhilRice for information relating to localised rice crop management 

technologies, recommendations on the growing of the new hybrid rice 

varieties, training manuals and rice production kit for extension workers; 

visit to branch stations; PhilRice web content; its ICT network and 

infrastructure; and memorandum of agreement (MoA) with partners and 

cyber communities as the lead implementer of the OpAPA project. 

In Regional Areas: 

1. The University of South Eastern Philippines (USEP) in Davao City, Pampanga 

Agriculture College (PAC) in Magalang, and University of Southern 

Mindanao (USM) in Cotabato—the lead agencies in the cyber 

communities—were visited for information related to the MoA with local 

government unit (LGUs) and farmer groups, baseline information and 

needs analysis; local content and services developed; project performance 

reports; logs and analysis of farmers’ queries; local directories, contacts 

and networks established; project documentation; papers, thesis and 
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special problems made by students on the project; network connectivity; 

ICT facilities; and ICT modalities implemented. 

2. Local government units of Magalang, Pampanga; Banaybanay, Davao del 

Sur; and Bacolod, Negros Occidental for information on local rice 

production statistics; community use of ICTs; existing ICT facilities; 

problems encountered; existing livelihood programs of the Department of 

Agriculture in the area; and local government funding for ICTs. 

3. Cruzian Farmers’ Cooperative, Inc. in Magalang, Pampanga; Barangay 

Caganganan, Banaybanay, Davao Oriental; and Lopues Farmers and 

Labourers’ Association (LOFALAS), Bago City, Bacolod, Negros for 

information on their local rice production operation; major problems in 

their farms; production and livelihood support program to the farmers; and 

local experiences in the use of ICTs for their crop production.  

3.7 SUMMARY 

This chapter described the methods and strategies used to investigate the diffusion 

of ICTs in a recently concluded ICT-based agricultural development project in the 

Philippines (2003–2009), the OpAPA. The research draws on a mixed method 

approach, using questionnaire survey, group and individual interviews, participant 

observation and documentary analysis to examine the impact of this ICT initiative at 

several case study locations where the OpAPA project was undertaken. The data 

collected using these methods serves as the basis of the analysis and discussion in 

the remaining chapters. 
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CHAPTER 4. CHANGING COMPLEXITY OF RICE INNOVATIONS AND 

THEIR ADOPTION 

4.1 INTRODUCTION 

This chapter provides important background on the agricultural economy of the 

Philippines, with a particular focus on rice due to its significance as the country’s 

staple food. Over several decades, the rice crop has been the subject of some 

important scientific innovations in crop production—enabling the rice crop to triple 

its grains output from the same land area to meet the food requirements of a 

burgeoning population (PhilRice, 2011). Rice is also deeply embedded in the 

economic and political life of the Philippines, and its availability often has significant 

political ramifications.  

This chapter begins with a brief description of the growth cycle of modern rice 

varieties (MRVs) and the recommended technology package to achieve optimum 

yields. The next section brings into focus the rice industry and its contribution to the 

total agricultural output and economy of the Philippines. It discusses, in brief, the 

total aggregated output of rice farmers, total area planted to rice, annual rice 

requirement of the Philippines, and its total imports. This section looks at the rice 

economies of neighbouring Asian countries, comparing their production, average 

yields, land area and population growth with that of the Philippines. High 

population growth and limited land area for rice are two important structural 

constraints that limit the Philippines’ ability to produce surplus rice. More 

importantly is the continued fragmentation of the rice farms. Unlike in advanced 

countries where farms were consolidated with fewer farmers making decisions on a 

large-scale, Philippine farms have become smaller and more individually managed. 

Of the 2 M ha devoted to rice, there is an estimated 2.15 million rice farmers, with 

an average land holding of one hectare (PhilRice, 2007; Department of Agriculture, 

2012). Independently, they make farm decisions based on their knowledge, 
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resources and location, resulting in wide variability in the application of the 

recommended package. 

This chapter also examines the response of the scientific community to the growing 

population pressure and limited land area for crop expansion. In four decades of 

research, the research system has transformed and redesigned the rice crop to 

produce more rice output from the same unit of land (Khush, 1995, 2005; Mataia et 

al., 2009; PhilRice, 2011). This period was characterised by the consolidation of 

global and local research systems. This transformation of the rice plant can be 

categorised into three distinct evolutionary periods or epochs: (1) ‘miracle rice’ and 

the advent of MRVs from the late 1960s to late 1970s; (2) the advent of high-

yielding varieties (HYVs) from the mid-1980s to the end of the 1990s; and (3) hybrid 

rice varieties and new crop management technologies from 2000 to present 

(Estudillo and Otsuka, 2006). Crop management has also evolved based on available 

rice science. Up until the 1990s, crop management followed a prescriptive set of 

farm operations, emphasising a calendar-based application of chemical fertilisers 

and pesticides. By the early 1990s, environmental damage and pest resistance led 

to declining yields and increasing indebtedness of farmers (Kenmore et al., 1987; 

Bandong et al., 2000). The introduction of second-generation HYVs further 

increased the yield gap between research breeding centres and farmers’ fields. This 

new yield barrier was attributed to the continued use of the old crop management 

system, on the one hand, and the declining genetic variability of HYVs, creating a 

yield plateau (Peng et al., 1999). This led to the development of new hybrid rice 

varieties and more complex and knowledge-intensive crop management system 

designed to protect the environment and reduce costs. 

The final section describes some important structural and internal constraints that 

affect farmers’ use or non-use of rice innovations. The widespread adoption of 

miracle rice and new semi-dwarf varieties from the 1970s to 1980s was facilitated 

by an organised extension system and extensive use of mass communication 

channels. By the 1990s, however, the extension service was devolved to local 

governments, fragmenting the extension system and creating several layers of 

command and uneven support and priority to agricultural development. This 
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affected the flow of information from research centres to extension workers and, 

more importantly, to farmers. There is an urgent need for an alternative 

communication system that will enable extension workers and farmers alike to 

access the knowledge resources of research centres anytime, anywhere. 

4.2 THE RICE ECOSYSTEM 

The rice crop. Rice (Oryza sativa) grown in the Philippines is the indica type, or 

tropical breed whose parental stock came from India. It grows best under 

continuously flooded conditions (about 6 cm of water), such as paddies with 

irrigation systems, although it can grow in other ecosystems, such as rainfed 

lowland and upland areas, cool-elevated uplands and marginal soils. Unlike local 

traditional varieties, the modern variety is short (90–120 cm) or semi-dwarf, has a 

short growing duration of 3–4 months, is non-photoperiod-sensitive and has non-

shattering grains. These varieties had built-in pest and disease resistance at the 

time of their release, and are responsive to chemical fertilisers, producing an 

average of 3–4 t/ha. From the basic breeding design used to incorporate resistance 

or grain quality traits, it takes about six years of field testing for pest and disease 

resistance, high yield and excellent grain quality. The ‘prototype’ variety is then 

multiplied into several seed classes based on its genetic purity until enough stable 

seeds are available and approved by the Philippine Seed Board as a new commercial 

variety.  

Rice is typically planted twice a year. A wet season crop coincides with the onset of 

the rainy season in the Philippines (June to September). After harvest, the field is 

either planted with cash crops, left for grazing to livestock, or left idle until the start 

of the dry season crop in December. Rice production during the wet season crop is 

lower due to less solar radiation, which is needed for grain development. The 

average harvest during the west season is 80 cavans/ha (4 t/ha). Wet conditions 

also favour the growth of bacterial, viral and fungal diseases. There is also a higher 

risk of crop damage due to typhoons near harvest time. Even without typhoons, the 

continuous wet conditions render the newly harvested grains at risk of spoilage, 

seed germination, or discolouration if not dried within 24 hours (PhilRice, 2002).  
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The dry season crop generally starts around December and ends in March of the 

following year. During this period, farmers in irrigated areas have the advantage of 

planting a second crop. The high solar radiation produces more grain output than 

the wet season crop. The average harvest during the dry season is 120 cavans/ha (6 

t/ha). There is also less risk of typhoons at harvest time and less incidence of 

bacterial and fungal diseases during the dry months. After harvesting the crop in 

March, the land is allowed to rest from April to May, when it is planted to short 

duration cash crops such as onion, garlic or tobacco or left idle until the next wet 

season crop.  

Recommended package of technology for MRVs. Yields of 5–6 t/ha of paddy rice 

can be achieved by farmers using the recommended rice technology package. It 

starts with certified quality seeds that have high yields and built-in resistance to 

known pests in the area. Seedling preparation starts three weeks before planting to 

produce 21-day-old rice plants. A seeding rate of 40 kg/ha is recommended. The 

seeds should be sown in a 400 m2 raised seedbed mixed with organic matter.  

Land preparation involves the incorporation of weeds and organic matter in the soil 

to decompose. Two weeks before transplanting, the field will be flooded and 

puddled to break the soil clods. Critical before transplanting is the production of a 

well-levelled field, application of basal N fertiliser and provision of 6 cm of standing 

water. The even distribution of water ensures nutrient availability to the seedlings 

and suppresses weed emergence. 

It takes four months or 16 weeks for most rice varieties to fully mature. Rice 

seedlings are transplanted in straight rows with 2 to 3 seedlings per hill, at a 

planting distance 20 cm x 20 cm. The straight row planting facilitates weed control, 

fertiliser application and pest management. Weekly visits are recommended to 

detect signs of pest and disease, water stress, leaf discolouration and unfilled 

grains. The seedling stage is most vulnerable to water deficiency stress or excessive 

supply. Rodents, birds and especially snails can decimate an entire field overnight.  

The first 30 days after transplanting is the period of high vegetative growth called 

the tillering stage. Modern rice varieties produce an average of 25 productive tillers, 
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from which the panicles emerge. During this period, numerous organisms attack the 

young leaves, fold the leaves, scrape off the chlorophyll layers of the leaf, bore in 

the stems and sap the base of the plant. Interestingly, this is also the stage where 

beneficial organisms emerge, such as frogs, spiders, dragonfly, ladybeetles, wasps, 

crabs, small fish and birds, which prey on the pests. Studies have shown that the 

rice crop can compensate for this damage and regrow the leaves, without 

significant yield loss (Heong, 1991). However, the previous crop management 

practice recommended calendar-based insecticide spraying, which decimated both 

pests and beneficial organisms. 

The reproductive stage involves three growth phases leading to full grain 

development. These are the panicle initiation stage, milking stage and grain filling 

stage. Water supply is critical during these three growth stages. The nutrient potash 

(PhilRice, 2002; PhilRice and FAO, 2007) is critical for full grain development. Plant 

sapping and stem-boring pests left unchecked during the panicle initiation stage can 

lead to empty panicles or drying of the plant from the base, similar to a burned 

crop. Increased nitrogen application may also prolong vegetative growth and grain 

development/reproductive phase and increase the incidence of plant suckers and 

viruses.  

When the grains at the tip of a drooping panicle are 80 per cent ripe or turning 

green, it is time to harvest. When the grains at the end of the panicles are golden 

brown, those closer to the base of the panicle will be overripe and fall off the 

panicle during harvest, leading to harvest loss. Rodents and birds are the main pests 

during this phase. Wet paddy rice must be threshed and dried to 14 per cent 

moisture. Wet paddy left in the field or piled together overnight will overheat and 

discolour, spoil or germinate, leading to huge losses in quality.  

4.3 THE PHILIPPINE RICE INDUSTRY 

Value of the rice industry to the economy. In 2009, the agriculture sector had an 

estimated value of AUD32 million or 18 per cent to the total GDP. The rice sector 

accounted for 17 per cent of the total agricultural output. Of the 35 million people 

employed in the Philippines, the agriculture sector employs 12.04 million people or 



CHAPTER 4. CHANGING COMPLEXITY OF RICE INNOVATIONS 

PAGE | 68 

34 per cent of the total workforce. The rice sector employed 2.15 million 

farmworkers in 2002 (BAS, 2009). 

Physical area for rice production. The total land area for rice production increased 

slightly from 2.5 M ha in 2000 to 2.76 M ha in 2008 and may have reached its limit. 

Increased cropping intensity during the wet season doubled the total harvested 

area to 4.53 M ha. Of this, 3.05 M ha were irrigated, 1.45 M ha were rainfed 

lowland, and 0.02 M ha were rainfed upland. In 2006, total palay production was 

16.82 MMT, consisting of 12.08 MMT in irrigated areas, 4.4 MMT in rainfed lowland 

areas, and 0.05 MMT in rainfed upland areas. In 2009, the Philippines imported 1.76 

MMT of rice from Vietnam. Rice represents 17 per cent of the total agricultural 

imports, most of which come from Vietnam (Dawe, 2006). 

Growth in rice production. Despite the limited land area for rice production, total 

annual production in the Philippines grew from 5 MMT in the 1970s to more than 

16 MMT in 2006. Growth of individual farm harvests in irrigated areas increased 

from 1.71 t/ha in the 1970s to 3.8 t/ha in 2005. New hybrid rice varieties are 

expected to push yields to 10 t/ha in irrigated areas.  

Comparison with other Asian Countries. In 2008, rice yields in the Philippines 

averaged 3.77 t/ha yield in irrigated areas compared with 5.22 t/ha in Vietnam, 2.97 

t/ha in Thailand, and 4.89 t/ha in Indonesia. In terms of advances in rice breeding 

and crop management from 2000 to 2008, the Philippines achieved the highest 

growth rate in palay yield of 2.75 per cent compared with Vietnam (2.44 per cent), 

Thailand (2.11 per cent) and Indonesia (1.18 per cent). In 2008, the total harvested 

area of the Philippines was only 4.46 M ha, while neighbouring Asian countries had 

much larger areas for rice production (i.e. 7.41 M ha in Vietnam, 10.25 M ha in 

Thailand, and 12.31 M ha in Indonesia). One of the major constraints to achieving 

self-sufficiency is the limited land area. On a per hectare basis, the Philippines feeds 

20 persons/ha of rice, more than what the major rice exporters feed, e.g. Thailand 

(7 persons/ ha) and Vietnam (12 persons/ha) (USDA, 2004; Dawe, 2006; Bordey and 

Nelson, 2012). 
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Rice utilisation. Unlike Japan, which uses 85 per cent of its rice harvest in 

processing and manufacturing, the Philippines uses 89 per cent of its milled rice as 

food. Per capita consumption of rice is 119 kg per year (Department of Agriculture, 

2012). Only three per cent goes to processing, while milling by-products and food 

waste account for six per cent. The seed industry accounts for 2 per cent of the total 

rice utilisation. 

Rice importation. The Philippines was a net importer of rice even before the advent 

of modern rice varieties, with occasional marginal surplus years (i.e. 0.26 MMT in 

1980 and 0.11 MMT in 1987). From the 1960s to 2006, the level of importation 

remained under 2 MMT, except in 2006 where 2.76 MMT of rice were imported. 

This is despite the fixed land area and doubling of population levels. Importation 

levels will increase, however, with a projected population of 95 million in 2014. In 

2017, the Philippines population grew to 104.9 million (WorldBank 2017) but due to 

improvements in the production system, and imported rice was declined to 0.89 

million metric tons, according to the Philippine Statistics Agency (2017). 

Sources of yield growth. To meet this projected demand, an analysis of the sources 

of yield growth from 2000 to 2008 showed contributions of several factors. While 

no major irrigation projects were undertaken, small farm reservoirs, small irrigation 

pumps and rehabilitation irrigation canals contributed to a 25 per cent increase in 

total rice output. Research and development accounted for a 25 per cent increase, 

including the release of new HYVs, introduction of integrated crop management 

systems and development of small farm machines for harvesting, threshing and 

drying. Improved extension delivery services accounted for another 15 per cent. 

Introduction of postharvest facilities accounted for another five per cent increase. 

Favourable environmental conditions, such as fewer typhoons and drought 

accounted for a 20 per cent increase in production. Roads and other infrastructure 

accounted for only 10 per cent of the increase. Analysis of the contribution of these 

factors to total production, the R&D and extension services contributed 40 per cent 

to the total increase in rice production. The consolidation of the rice research 

system through the creation of the Philippine Rice Research Institute (PhilRice) 
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accelerated the pace of breeding locally adaptable HYVs and small farm machinery 

(Bordey, 2010). 

Yield gap. There remains a wide yield gap between research farms and farmers’ 

fields. The maximum attainable yield from inbred and hybrid rice varieties is 9 and 

12 t/ha, respectively, during the dry season. Applying the best management 

practices can give farmers 7.2 t/ha. Limited macronutrients, such as NPK and water 

stress reduce yields to 5.4 t/ha. Limited micronutrients, high pest incidence and 

inadequate farm management significantly reduce yields to 3.6 t/ha. R&D centres 

are looking for alternative ways to move scientific knowledge to the farms so that 

they can reach 7 t/ha. At this yield level, the projected rice requirement in 2016 can 

be met. In 2017, the country was able to produce enough rice for its 104 million 

people, with a under a million metric tons of imported rice (0.89 MMT).  

4.4 SOURCES OF RICE INNOVATION 

In the last four decades, the trend in the R&D sector has been to consolidate and 

develop localised crop management recommendations. The geography of the 

Philippines is characterised by a mixture of mountain ranges, wide flat basins and 

island groups with diverse climatic conditions. This means that the challenge for 

research organisations is to develop locally adapted crops and their management 

for small- to medium-scale farmers. In this section, we look at four research 

organisations that are the main sources of innovations for rice in the Philippines, 

and how they would later converge in addressing the need for an alternative 

communication system to make the new set of farm recommendations accessible 

to farmers. 

International Rice Research Institute (IRRI). The creation of IRRI in the 1960s was 

an international response to end the famine that occurred in much of Asia during 

this period. The deliberate use of science to innovate new and better breeds of rice 

required substantial funding, and this came from contributions from various 

countries, including the Philippines, where it was based. IRRI is credited for the 

creation of ‘miracle rice’ and the advent of modern rice varieties from the 1970s to 

1980s (Chakraborty, 2001). IRRI-trained rice scientists from Asian countries and 
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embarked on a continuous breeding program developing rice prototypes for other 

countries that have limited breeding capability. In the Philippines, IRRI has worked 

with rice scientists of the University of the Philippines College of Agriculture, and 

with breeders from the Bureau of Plant Industry (BPI) to develop high yielding, pest-

resistant and good eating quality rice. It has trained the agricultural extension 

personnel of the Department of Agriculture in modern rice production.  

In the 1990s, it shifted its focus to helping other countries establish their own 

national rice research institutes such as Bangladesh, Thailand and Vietnam. 

Countries with their own national research organisations were better able to test 

and localise IRRI varieties and breed their own varieties. Thus, in 1986, the 

Philippines organised its own Philippine Rice Research Institute. By 2000, IRRI 

research moved upstream, focusing on biotechnology, genetic engineering and 

knowledge management. During this period, IRRI launched the Rice Knowledge 

Bank (RKB) online resources, which synthesised 40 years of scientific research into 

an easy-to-follow web-based reference and diagnostic guide for rice culture. 

However, internet access in extension offices was not yet available. 

Philippine Council for Agriculture, Forestry and Natural Resources Research and 

Development (PCARRD). In the mid-1970s, University of the Philippines agriculture 

experts developed PCARRD to consolidate the fragmented and independent R&D 

efforts of various institutions covering the broad spectrum of agriculture, forestry 

and natural resources. In addition, PCARRD sought external grants from both local 

and foreign sources and allocated these research funds to the regional consortia. 

This included degree program training in agriculture for members of the consortia. 

PCARRD also supported the building or upgrading of research facilities of regional 

research centres. The council is under DOST. 

While PCARRD itself does not conduct research, it identifies priority agricultural 

commodities per province and harmonises the research efforts of local agencies 

through its network of 13 regional R&D consortia. A regional consortium involves 

the local government, national and local research agencies, state college and 

universities and farmer organisations of several provinces covering a wide area. 

Each of the 77 provinces of the Philippines is further made up of several 
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municipalities. There are more than 1 400 municipalities in the Philippines. This 

extensive reach of the PCARRD R&D system aims to ensure that local research 

results have immediate use and application to farmers. PCARRD also funds local 

adaptability research for new rice varieties developed by PhilRice and IRRI. 

To move research knowledge within the local area, PCARRD organised an 

information repository in each municipality, called the Farmers’ Information and 

Technology Service (FITS). The FITS contains all printed production guides of 

agricultural commodities, livestock, forestry and fish culture. During its early 

operation, the bulk of the material came from PCARRD until local research agencies 

started printing their own. Aside from providing information, PCARRD has shifted its 

focus to linking farming communities with the processing and manufacturing 

industry to integrate them in the production chain. With the advent of ICTs, 

PCARRD started providing computers and internet access to the FITS centres to 

provide farming communities with greater access to information and livelihood 

opportunities. This service is being managed by the municipal agricultural officer.  

Bureau of Agricultural Research (BAR). Consolidation of research efforts also took 

shape within the Department of Agriculture system, creating the BAR in the early 

1990s to harmonise and fund research activities of its bureaus and attached 

agencies. These research centres cover a wide range of crops, livestock, fisheries 

and rice. Research on natural resources research, industrial processing and 

manufacturing, climate change and weather systems was left to PCARRD.  

The BAR conducts research through its regional integrated agricultural research 

centres (RIARC). Unlike the PCARRD consortia, BAR has full administrative control 

over the RIARCs. The RIARCs conduct localised adaptive trials of new rice varieties, 

rice-based farming systems, crop diversification techniques, crop–livestock and 

crop–fish integration and various partnerships with local agencies. These localised 

recommendations provide livelihood opportunities to farmers by increasing their 

food supply, diversifying their output and reusing farm by-products and resources. 

In the 2000s, BAR started upgrading research planning with the introduction of GIS. 

It created crop databases and web-based farm services to facilitate access to 

agricultural commodity information, such as crop suitability maps.  
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Philippine Rice Research Institute (PhilRice). PhilRice was established in 1985 but 

started operations in 1987 (PhilRice, 2008). It is attached to the Department of 

Agriculture as a government corporation with a Board of Trustees. PhilRice was 

established to leverage the presence of IRRI in the Philippines, following the success 

in Thailand, Vietnam and Bangladesh who created their own national rice institutes. 

PhilRice is mandated to coordinate all local rice research activities of all government 

agencies, including those of the University of the Philippines, Bureau of Plant 

Industry and state colleges and universities through collaborative undertakings. 

Within its administrative control are seven branch offices located in the major rice 

basins. Using conventional breeding and biotechnology, PhilRice breeds new 

varieties for all types of environment in the country. In addition, it conducts multi-

location testing of IRRI rice prototypes that can be added as new varieties once they 

get approval from the Philippine Seed Board. 

In its two decades of research, PhilRice has bred more than 100 high-yielding rice 

varieties (HYVs). This research, involving more than 56 research centres and 1000 

rice experts has led to a steady increase in the harvest on a per hectare basis, 

especially in the major rice basins of the country. By 2000, PhilRice and IRRI had 

bred the first hybrid rice, PSBRc26H, in response to the projected rice deficit in the 

next decade (PhilRice, 2000). In addition to breeding work, PhilRice organised a 

national rice seed network involving more than 100 state college and universities 

(SCUs), local governments and NGOs. The seed network becomes the source of 

parental seed stocks of private commercial seed growers who multiply and sell 

them as ‘certified’ seeds to farmers. In the past, the traditional sources of seeds 

were Isabela in north-eastern Luzon, Nueva Ecija in Central Luzon, and Laguna and 

Mindoro, south of Manila. Geographically, the dispersal of seeds radiated from the 

research centres on a slow and limited scale, creating a time lag of 1–2 years from 

the time of approval of the new variety until seeds reached farmers in remote 

communities (De Leon, 2011). Seed growers from north-western Luzon and as far as 

Mindanao had to travel to Manila and Central Luzon to buy parental seed stocks 

and certified seeds. Access to high-quality seeds is seen as a key strategy in closing 

the yield gap between research centres and farmers’ fields (Mataia et al., 2009). 
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4.5 BREAKING THE YIELD BARRIERS 

The consolidation of the scientific knowledge generation process in the last 40 

years—starting with the establishment of IRRI in the 1960s, and later on with the 

creation of the PhilRice in the late 1980s—has led to the dramatic transformation of 

the tropical rice plant. The consolidation efforts were aimed at breaking the yield 

barrier within the rice plant to produce more output from the same unit of land. 

This is to meet projected rice demands from a growing population, increasing 

urbanisation and environmental protection. This section gives a brief overview of 

the transformations in the rice crop, and their corresponding changes in crop 

management. 

Traditional rice varieties. Before the 1960s, traditional rice varieties covered much 

of the Philippine rice fields. The average yield was 1 t/ha. Traditional varieties grew 

to 1.5 to 2 metres tall and were easily toppled by strong winds or typhoon. These 

varieties matured in six months and were usually grown once a year because they 

were photoperiod-sensitive. Traditional rice varieties, however, were known for 

their excellent taste and aroma, grain quality, longer storage life and vibrant 

colours, which made them important artefacts in many traditional customs and 

rituals. Since rice is self-pollinating, farmers have also developed indigenous 

knowledge for seed selection, storage and preservation (Phamet al., 2013).  

Traditional varieties are genetically unresponsive to the higher external nutrient 

application, have weak built-in resistance and susceptible to many plant diseases. 

Traditional varieties also produce less output due to their limited number of tillers. 

Moreover, grains shatter when mature, resulting in losses. Upland varieties can be 

seeded directly into the soil and grow to maturity without the flooded conditions, 

saving on the cost of fertilisers and labour for transplanting and irrigation. 

Improvements in the traditional varieties were pioneered by the University of the 

Philippines College of Agriculture rice breeder Dr Pedro Escuro. In the early 1960s, 

the Philippine Seed Board approved the release of the C-463 variety. The C-4 variety 

had uniform growth, resistant to major pests and diseases, and was non-

photoperiodic. (Agriculture, 2005; Philippine Farms and Gardens, 1971) 



CHAPTER 4. CHANGING COMPLEXITY OF RICE INNOVATIONS 

PAGE | 75 

Modern rice varieties. The low productivity of traditional rice varieties, rapid 

population growth and urbanisation created rice shortages in many parts of the 

world. The creation of IRRI put into motion the rapid redesign of the traditional rice 

plant architecture, producing the first generation of MRVs in the late 1960s, known 

as the miracle rice or IR8. This important scientific breakthrough averted famine in 

many parts of Asia as yields increased to up to 2.5 t/ha (Fouberg, et al., 2009). 

In contrast with the traditional varieties, modern rice varieties grew at the height of 

90-120 cm. Hence these were often called semi-dwarf varieties. MRVs can produce 

a maximum of 25 productive tillers, from where panicles emerge with more grains 

that do not shatter at maturity. MRVs respond well to high nutrient inputs, enabling 

them to fully achieve maximum tillering and produce yields of 2 to 3 t/ha. Important 

genes for pest and disease resistance were also incorporated into the MRVs during 

the breeding process. They have a short growth duration of 90-120 days, and are 

non-photoperiod-sensitive, allowing the planting of 2 to 3 croppings per year.  

The government helped push the rapid spread of MRVs through the Masagana 99 

program, provided irrigation infrastructure, farm credit, chemical input subsidies 

and extension services. In addition to the University of the Philippines at Los Banos 

UPLB, the Bureau of Plant Industry (BPI) established five rice breeding stations in 

the major rice basins of the country. The new rice culture was made in 12 easy-to-

follow steps. The application of chemical fertilisers and pesticides followed a 

prescribed calendar schedule based on the 16-week growth cycle of MRVs 

(Fernandez, 1980).  

High-yielding rice varieties. While rice production has steadily increased in the last 

two decades since the release of the miracle rice, towards the mid-1980s, 

incremental increases in yield was observed in newly released varieties, in what IRRI 

scientists described as ‘yield plateau’ (Cassman, 1994; Virmani et al., 1996; 

Chakraborty, 2001). The newly organised PhilRice attributed this new yield barrier 

on the limited genetic variability of the modern rice varieties. It embarked on a 

large-scale collection of traditional and wild rice varieties to increase the diversity of 

its rice gene pool.  
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Declining yields was also attributed to the continuous use of chemical fertilisers and 

pesticides. Long-term use of chemical fertilisers has exhausted the soil’s 

micronutrient and microorganisms. Chemicals become locked in soil and 

inaccessible to the crop. High application of chemical fertilisers was also linked to 

the resurgence of pest populations. The indiscriminate use of chemical pesticides 

has increased pesticide resistance and decimated most predatory organisms. This 

practice has resulted in declining yields and increasing cost to farmers (Bandong et 

al., 2002; Kenmore et al., 1987). 

In order to reverse this trend, the integrated pest management system (IPM) was 

introduced to extension agents and farmers in the 1990s. This system advocates the 

judicious use of chemicals, and the use of other pest management strategies in 

order to protect the environment and reduce costs (Kenmore, 1996). Other cost-

reducing technologies were developed to increase farmers’ profitability. These 

technologies include basic knowledge on seed health, reduced seeding rate, seed 

purification, soil nutrient testing, growing of N-fixing crops, composting of haystack, 

use of small-scale mechanical weeder, and harvesting machines.  

Hybrid rice technology. To meet the rice requirements of a projected 95 million 

people in the next 10 years, the current yield of HYVs must be raised from 5 mt/ha 

to 10t/ha. This was possible with hybrid rice technology. Working with Chinese rice 

scientists who first developed hybrid rice, the IRRI and PhilRice developed the first 

Philippine hybrid rice variety in 1997, called the PSB Rc26H. With the development 

of other hybrid rice varieties in succeeding years, and with the entry of private seed 

companies, the Philippine government launched in 2004 the national hybrid rice 

program, which aimed to cover initially, all the irrigated major rice basins of the 

country in the next 10 years (PhilRice, 1997; 2004). 

Unlike the conventional HYVs which are products of self-pollination or inbreeding, 

hybrid rice technology involves the mixing of two different varieties or parental 

stock, one serving as male and the other serving as female. The resulting offspring, 

or F1 hybrid seed, exhibits the hybrid vigour of its parental stock, increasing yields 

by 35 per cent (Redona and Malabanan, 1997; 2004). In Central Luzon and Davao 

provinces, farmers have achieved more than 10 mt/ha harvests. F1 seeds, however, 
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may be planted only once, and farmers have to buy new F1 seed stocks in the next 

cropping season.  

The first group of farmers who grew hybrid rice experienced significant changes in 

their current practices. Instead of 40 kg/ha seeding rate, hybrid rice technology 

required only 20 kg/ha of F1 seeds. The cost of hybrid rice F1 seeds, however, was 

three times higher than inbred varieties. Seed bedding also required higher 

amounts of compost and organic matter for faster root development and easier 

pulling of seedlings. For full growth potential, only one seedling per hill was 

transplanted over a wider spacing of 25 cm x 25 cm. An equal number of bags of 

organic fertiliser, applied during land preparation, where required. All other 

management operations after this critical crop establishment phase followed the 

new integrated crop management practices. (Mottaleb, Mohanty and Nelson, 2014; 

Virmani et al., 1998) 

While hybrid rice doubled the harvest, the stakes were also high for ordinary 

farmers: it was more costly, complicated and risky. The early generation of hybrid 

rice varieties was susceptible to blast and bacterial leaf blight during the wet 

season. In the traditional rice belt areas, there has been a slow uptake of hybrid rice 

due to the incremental yield advantage of hybrids, which in some cases, the inbred 

varieties have outperformed the hybrid varieties. Strong government push for wide 

planting of hybrid rice in the rice basins, combined with the new integrated crop 

management systems including the use of organic fertilisers, needs-based nutrient 

management and integrated pest management, made hybrid rice production, 

especially its seed production, one of the most complex innovations to date (Long-

Ping et al., 1996; Virmani, 2003). 

4.6 KNOWLEDGE-INTENSIVE CROP MANAGEMENT INNOVATIONS 

The successful breeding work over the years has produced three generations of rice 

varieties that have continued to raise new yield frontiers. However, it was observed 

that there had been a corresponding increase in the yield gap between breeding 

centres and farmers’ fields. In this section, we focus on the nature of crop 

management innovations, and how their evolving complexity has contributed to the 
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observed yield gap. Some call it a knowledge gap since new crop management 

systems required an understanding of scientific concepts and principles as the basis 

of the new crop management recommendations. What is the nature of these crop 

management innovations? From the early introduction of integrated pest 

management in the early 1990s, advancing state of rice science provided new 

insights in nutrient and weeds management. Towards the mid-2000, a new 

integrated crop management system was developed. Departing from the 

generalised and prescriptive management recommendations, the new system has 

become more analytical and situation- specific, considering the interaction of 

location, agro-climatic conditions, crop growth stage and available resources of the 

farmers. The new management system required greater stock knowledge or quick 

access to information for diagnosing the problem and making farm decisions. These 

crop management innovations included the following: 

Integrated pest management (IPM). IPM took into account new scientific findings 

that served as the foundation of new pest management practice, such as (1) the 

concept of predation—there are friendly organisms that fight pests at all stages of 

the crop growth; (2) the concept of plant compensation—the rice crop has the 

ability to regrow total leaf loss during the first 30 days after transplanting; (3) the 

concept of parasitism—there are microbial organisms that attack pests; and (4) the 

concept of seed health—good healthy crop starts with the use of the high-quality 

seed varieties with built-in resistance to against pests and diseases in the area. 

Application of these scientific principles into practices required that farmers could 

make an accurate estimation of whether the friendly organism population was 

enough to overcome the pests and whether the crop growth stage was vulnerable 

to attack. If chemical pesticide was to be used, the farmer must know at what crop 

stage the pest will be most destructive, or at what stage of the attack will it become 

too late for chemical spray to have any effect (Heong and Escalada, 1997; Bandong 

and Litsinger, 1988; Warwick, Mumford and Norton, 1993).  

Integrated nutrient management (INM). The previous practice involved the 

application of chemical fertilisers three times during the entire growth duration of 

the rice crop—a basal application of nitrogen (N) fertiliser during land preparation; 
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top dressing phosphate (P) during the tillering stage and potash (K) at panicle 

initiation stage (PhilRice, 1995). This general guideline was recommended to most 

farmers without considering the native soil fertility; and on the other hand, most 

farmers did not have the benefit of soil testing to adjust the recommendations 

based on the available nutrient in the soil. In central and northern Luzon rice basins, 

the continuous planting has depleted the native soil fertility. Hence, these areas 

required higher amounts of chemical fertilisers. In Mindanao areas, the soils have 

higher native fertility and organic matter, hence the high fertiliser rate resulted in 

prolonged vegetative growth which made the crop susceptible to pest infestation. 

In most areas, there were no soil testing centres to determine the soil nutrient and 

at regular intervals (Doberman et al., 2003).  

Departing from the calendar-based fertiliser application, innovations in this area 

include the following: (1) the minus one element technique (MOET) which is a 

simplified soil nutrient testing procedure for farmers to determine which nutrient 

element is deficient (PhilRice, 1998; IRRI, 2004; Castillo, 2006); (2) the addition of 

compost fertiliser or organic material to the farm, together with the chemical 

fertilisers, in order to restore the productivity of the soil; (3) need-based N fertiliser 

application, which meant that farmers need to apply N fertiliser not just three times 

during the crop cycle but when the plan needs it. Using a leaf colour chart, farmers 

can assess when the plant needs additional N concerning the greenness colour in 

the chart. The chart consists of several gradations of green colour, moving from 

deep green to yellow green, the yellow colour indicating nitrogen deficiency (IRRI, 

1999; Yang et al., 2003). This required weekly field sampling and assessment, and to 

take into consideration the season, prevailing weather, presence of weeds, and 

availability of water when applying N fertiliser. 

Integrated rice crop management (ICM). By 2004, a completely new rice crop 

management system has emerged, integrating new pest management strategies 

developed in the early 1990s, new nutrient management concepts in early 2000, 

and new weeds management component in 2004 (Barroga, 2010). The new system 

required an understanding of the interrelatedness and interaction of these 

elements. Some of the ICM principles included the use of high-quality seeds to 



CHAPTER 4. CHANGING COMPLEXITY OF RICE INNOVATIONS 

PAGE | 80 

achieve high yields and have pest resistance, knowing the baseline soil nutrient, 

proper land preparation to decompose organic matter, and proper land levelling to 

evenly spread water, nutrients and control weeds. Weeds compete for nutrients 

and reduce yields, and the weed seed mixtures degrade the genetic purity of the 

rice variety. High chemical fertiliser application increases the incidence of pests and 

degrades the soil’s long-term ability to sustain successive rice crops. 

PalayCheck System (Rice check system). To simplify the complex concepts of ICM, 

the Philippines adopted the Rice Check System of Australia in 2005. This provided 

the ICM components with a set of standard parameters that served as bases for 

achieving a maximum yield level. Eight rice checks were developed covering aspects 

of seed selection up to harvesting. For extension workers and farmers, adopting this 

system presupposes a basic knowledge of the principles of ICM. This stock 

knowledge will enable farmers to develop localised and site-specific rice checks to 

achieve realistic yield targets – considering the local conditions, available technical 

support and their resources. This check system allowed farmers to identify all the 

elements of production and how they interacted. This systems approach allowed 

farmers to manipulate certain aspects of their operations as a preventive pest 

management strategy in order to increase yield targets or reduce their costs. A 

critical aspect of this innovation is the need for synchronised farm operations of 

farmers over a wide area for pest management strategies to make an impact (FAO, 

2002; Redona et al., 2004; PhilRice, 2008).  

Palayamanan (Rice-based enterprise). In addition to reducing costs and aiming for 

high yields in rice production, crop intensification and diversification is also 

recommended. Borrowing from the rice-based farming systems of the 1980s, the 

Palayamanan was introduced in 2005 as a system of recapturing farm wastes and 

energy from the field, in order to rejuvenate the land, increase farm diversity, 

provide an additional source of food and cash (PhilRice, 2005; Corales et al., 2005). 

Farmers usually burn rice straw after harvest and leave the field idle for two 

months, until the next crop season or onset of rains. In rainfed areas, residual soil 

moisture can support rattooned rice or fast-growing leguminous crops that fix 

nitrogen into the soil and provide food to humans and animals. In the Ilocos region, 
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rice straws are used as mulch for garlic and vegetable cash crops and later 

incorporated in the soil as compost fertiliser. Farmers with basic understanding of 

agroecosystem can appreciate the concepts of nutrient cycles and energy flows 

within their farming system, reusing wastes of crop components to support fish and 

livestock. In return, animal wastes serve as organic fertilisers to crops. Farmers also 

learn to grow vegetable crops, produce their own seeds, and culture beneficial 

parasites to reduce the use of harmful pesticides (PhilRice, 2007).  

4.7 RICE INNOVATIONS AND FARMERS’ REALITIES 

Consolidation of the research system in the last two decades has transformed rice 

technology from the singular varietal upgrade to more complex combinations of 

seed and crop management technology. Moving these innovations from research 

centres to farms and translating them into higher farm productivity has been met 

with several constraints that have widened the yield gap between research centres 

and farmers’ fields. This section looks at the multi-dimensional constraints that 

farmers face with the changing science of rice crop management. 

4.7.1 STRUCTURAL CONSTRAINTS 

Limited access to high-quality seeds. In the 1990s, while 90 per cent of the rice 

farmers used modern rice varieties, less than 30 per cent used new stock of 

‘certified seeds’ (Malabanan, 2005). Since rice is self-pollinating, farmers took seeds 

from their farms and replanted them. This led to the deterioration of genetic purity 

of their seeds, which increased their susceptibility to pests and diseases and caused 

yield losses. Farmers’ limited access to high-quality seeds was traced to several 

factors, such as the lag time involved in their multiplication once approved as a 

variety, the limited number and unequal distribution of seed growers, high seed 

cost and farmers’ lack of knowledge on the benefits of fresh seed stocks. The 

government tried to address this problem by providing high-quality inbred and 

hybrid rice seed subsidies to farmers in selected areas (Dawe et al., 2006). 

Rising costs of production. The oil embargo in the 1970s and 1980s increased the 

cost of chemical fertilisers and pesticides. The increasing incidence of pests caused 

farmers to spray more and use more fertiliser to offset potential yield losses. The 
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high cost of seeds also caused farmers to use their seeds, further reducing their 

yields. With the withdrawal of government subsidies in the 1980s, many farmer 

cooperatives defaulted on their loans and closed, forcing farmers to loan from 

private lenders under usurious terms. While the adoption of MRVs has been 

widespread with significant increases in production, the rising costs of production 

have caused indebtedness and poverty among resource-poor farmers. Declining 

profitability and farm income have resulted in a steady increase in the migration of 

labour to urban centres and overseas for off-farm work. This has increased the cost 

of hired farm labour during transplanting and harvesting (Dawe, 2006). 

Deteriorating irrigation systems, limited mechanisation and postharvest facilities. 

Unlike its neighbouring countries, the Philippines had not made significant 

investments in new irrigation systems since 1986. To date, only about 800 000 ha 

are fully irrigated (BAS, 2010). Most of the investments went towards the 

rehabilitation of existing infrastructure and maintaining communal dike systems 

through farmers’ irrigator associations nationwide. Small water-impounding 

systems and water pumps were introduced in rainfed areas to increase the 

irrigatable land area during the dry season (Department of Agriculture, 2009). 

Natural calamities, landslides and drought have deteriorated the canals and 

spillways, and led to further contraction of the irrigated areas. The government’s 

program to distribute small irrigation pumps has had limited impact due to the high 

cost of fuel. Full mechanisation of farms was constrained by the high cost of big 

machinery, very small landholdings (1–2 ha), and limited synchronised farming 

operations. In many areas, the use of machines was seen to displace human labour, 

especially during critical periods of transplanting and harvest (PhilRice, 2005). This 

view has started to change only in the last 10 years. Small tractors, weeders, 

reapers, grain harvesters and, more recently, mechanical transplanters and low-cost 

dryers are now making inroads in major rice basins. The majority of farmers, 

however, have limited access to grain drying facilities during the wet season, leaving 

them with little choice but to sell to private traders and millers at a price below the 

government price ceiling. It has been estimated that crop losses at harvesting, 
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transport, storage and milling was equivalent to 15 per cent of the total harvested 

crop (BAS, 2010; PhilRice, 2010). 

Pricing policy and rice importation. Government pricing policy gives limited 

protection to farmers and favours consumers more than producers (Serrano et al., 

1995; David, 1998). The government price ceiling for farmers’ produce (dried paddy 

rice at 14 per cent moisture) is AUD 0.26/kg of paddy dried. Polished rice, on the 

other hand, has a ceiling price of AUD 0.52/kg, the basis of which is often 

dependent on market forces. While the government puts a ceiling on paddy rice, 

the government buys only 5 per cent of the total rice harvest. The private sector, 

such as rice millers and traders, buy 95 per cent of the paddy harvest, which they 

sell as milled rice to the public at a much higher price. Thus, the price of paddy rice 

has to be kept at a minimum to protect consumers from the high cost of milled rice 

when sold by commercial traders. Mechanisation can significantly reduce this price 

margin (Moya and Dawe, 2006). The majority of farmers, however, are unable to 

dry their harvest during the wet season forcing them to sell to private traders at a 

lower price than the government ceiling. To regulate the escalating price of milled 

rice, the government may resort to rice importation to bring down the cost of 

consumer rice and create a buffer stock. This, however, creates a glut in rice supply 

at harvest, forcing a reduction in the price of paddy rice to the detriment of farmers 

(Dawe, 2006).  

Limited reach of extension services. There are an estimated two million rice 

farmers throughout the archipelago, and an estimated 10 000 extension agents for 

rice, or a ratio of one extension agent for every 200 farming households, spread 

over several villages. Response time is severely compromised by the lack of 

resources for transport and communications. Up until the 1990s, the extension 

service was centrally directed by the Department of Agriculture through its regional 

directors, provincial agriculturists and municipal agriculturists. The success of the 

early campaigns to introduce modern rice varieties in the 1970s and 1980s was 

attributed to the centrally coordinated training and delivery of inputs to farmers. 

This was supplemented by weekly farmer meetings, regular farm visits and 

production tips, synchronised with the crop growth stage using radio broadcasts. 
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This was further aided by the prescriptive nature of the technology, packaged into 

12 simple steps that required skills-based learning (Fernandez, 1980; Sison, 1985; 

Herath and Jayasuriya, 1996).  

With the devolution of the local government in the 1990s, the Department of 

Agriculture units, including extension personnel, were transferred to the local 

mayors. From 1991 onwards, mobilisation of agriculture technicians and extension 

personnel in nationwide rice production programs had to go through several levels 

of local government units. This resulted in uneven prioritisation and funding of 

agriculture at the local level. In most areas, the change in political leadership has 

caused job insecurity and high turnover of personnel. New entrants in the extension 

service have limited knowledge on rice production, and the cost of retraining 

extension personnel has become expensive (David et al., 2002). 

4.7.2 INTERNAL CONSTRAINTS 

Farmers and their resources. While rice yields have steadily increased due to the 

advances in rice science and technology, the structural constraints discussed earlier 

have increased the costs of production, and slowly eroded farmers’ incomes. Most 

farmers adopted bits and pieces of the recommended package to cut costs, but this 

led to poor harvests and increased the yield gap between research centres and 

farmers’ fields. Many farmers took informal loans when they could no longer access 

government loans. Informal sources charged usurious interest rates, which further 

deepened their indebtedness and poverty. Thus, several categories of farmers 

emerged, based on their resources, which are described below (PhilRice, 2005). 

Progressive farmers. Own 2–5 ha of irrigated land, with small farm machines for 

land preparation and threshing, and a vehicle for hauling paddy rice. Farmers 

operate at a profit and make farm decisions with regards to the application of the 

recommended technology package. 

Small-scale farmers. Own less than 2 ha of irrigated rice farm, but with limited 

capital. These farmers borrow capital for crop establishment and rental of 

machines. They have partial use or modified application of the technology package 

mainly due to limited resources. Small-scale farmers operate at break-even capacity 
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and are precariously on the brink of default when the crop fails due to bad weather 

or pest infestation. 

Subsistence farmers. Live outside the rice basins in rainfed upland, mountainous 

areas, small island groups, degraded, and semi-arid areas growing rice on small 

parcels for home consumption, or indigenous groups who plant traditional rice 

varieties. These farmers use minimal inputs and leave the farms after crop 

establishment to work-off-farm, taking whatever harvest they can get for home 

consumption. Indigenous tribes, on the other hand, grow their rice based on their 

resources and capacity, storing their produce to tide them over until the next crop. 

Landless farmers. Have either lost their land through default on their mortgage or 

lease and who, in many instances, have become tenants of the land they once 

owned. Lowland subsistence farmers may also seek additional income by working 

as a farm hand during planting and harvest. They are banded together by a 

contractor who bids for transplanting or harvesting contracts, transporting cheap 

labour to areas that have a labour shortage. Transplanters and harvesters are paid a 

daily wage rate.  

Farmer demographics. The more progressive farmers seem to be more educated 

and receptive to rice innovations. They can also diversify their farm activity—

engaging in seed production or producing milled rice and cultivating other cash 

crops. Most farmers, however, have 10–12 years of education and are middle-aged 

(45–55). Changing farm values has driven the younger generation of farmers to seek 

non-farm jobs in urban centres or overseas. Family size has declined from an 

average of six siblings in the 1960s and 1970s to four children, reducing the amount 

of family labour. With the rapid changes in rice crop management, which is evolving 

into more complex and knowledge-intensive technologies, there is concern about 

how farmers can cope with the changes. Most farmers still prefer traditional 

sources of information, such as face-to-face interactions, radio and television 

programs, and printed crop guides. Many of these farmers have grown weary of 

joining groups that required contributions. However, they readily join groups or 

government programs that give them access to capital, subsidies, inputs, and 

markets for their produce (Malasa and Velayo, 2007).  
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Farmers’ perceptions. Structural constraints, declining profitability of the rice 

enterprise, and the changing complexity in rice innovations has helped shape 

farmers’ perceptions of risks. Farmers’ perceptions are unseen and reside within 

the farmer, making it a difficult constraint to manage. Early prescriptive 

recommendations did not foresee the build-up of pest resistance from the 

continuous use of chemical pesticides. Generalised fertiliser recommendation over 

a wide variety of soil types and terrain also induced greater pest populations. 

Fearing total crop loss resulted in farmers applying more and more lethal pesticide. 

Farmers’ effort to cut costs and their perception of risks were the two main reasons 

why farmers modified or partially adopted the recommended package. Some of the 

farmers’ modifications and underlying reasons include: 

1. Using the latest rice variety will increase yields and gain social approval. 

2. Increasing the seeding rate from one to four bags per hectare, and planting 

more than one seedling per hill, will ensure greater seedling survival. 

3. Using more seedlings per hill with closer spacing results in a higher yield. 

4. Applying higher rates of chemical fertiliser increases yield. 

5. Spraying pesticides on sighting any organism, without proper identification 

and timing, is a good preventive measure. 

6. Burning rice hay and stubbles will kill soil pathogens and avoid tedious 

mixing in the soil; most farmers are unaware of the native fertility of their 

soil. 

7. Reusing their seeds will save farmers the high cost of new seeds.  

8. Farmers are unaware of the benefits of new seeds in terms of increased 

yield and better pest resistance. 

9. Hasty land preparation and transplanting will save costs and time, without 

giving enough time for organic material to decompose. 

10. Limited understanding of the value of proper field levelling resulted in an 

uneven distribution of water, creating high and low spots in the field; non-

uniform spread of fertilisers; and increased weed growth in areas without 
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water. Most farmers would address this problem by applying pre-

emergence herbicides to control the weeds.  

By early 2000, the scientific community had developed a new and more complex 

rice crop management technology from seed health, land preparation, pest 

management, nutrient management, weed management, and harvest and 

postharvest management. Unlike previous recommendations, these 

recommendations were more complex and interrelated. This increasing complexity 

is characterised by the changing emphasis in farmers’ decision-making skills—that 

of providing more analytical tools for the situation and site-specific problems based 

on basic scientific concepts and principles, including the physiological needs of the 

rice crop during different crop growth stages; life cycle of insect pests and their 

most destructive phases; knowledge of base soil nutrient, nutrient cycle and soil 

health, and impact of weather and farm operations on nutrient absorption; 

effectiveness of pesticides; population of pests and beneficial organisms; and grain 

development. This significant shift from the prescriptive type of recommendation to 

location- and situation-specific management led to a difficult period of unlearning 

old practices for farmers and extension agents. There was also higher uncertainty 

and perception of risk from either too much information to process or limited 

available information for real-time decision-making in the field (Barroga, 2010).  

Some of these perceptions of the new crop management innovations include: 

1. Friendly organisms may not be able to overcome the pests. 

2. Difficult to know all the pests and their destructive stages. 

3. Young rice crops cannot recover after heavy leaf damage. 

4. The benefits of organic fertilisers cannot be immediately seen. 

5. Estimating pest and friendly populations is tedious and uncertain. 

6. Application of small amounts of nitrogen weekly or as the crop requires is 

labour-intensive.  

Farmers’ uncertainty lies in need and the absence of a knowledge base for their 

easy reference when making critical farm management decisions. This is especially 
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important for pest and nutrient management, two areas most cited by extension 

agents and farmers as the most difficult areas to manage. While the knowledge is 

available within research centres, fragmentation of the extension system has 

seriously impeded the flow of knowledge and information to farmers. Greater 

access to the current knowledge base can increase confidence in diagnosing field 

problems by farmers and extension agents. This situation has led the R&D centres 

to search for an alternative communication system that will facilitate the flow of 

complex innovations directly to farmers (PhilRice, 2003). 
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CHAPTER 5. THE EMERGING ICT ENVIRONMENT IN RURAL FARMING 

COMMUNITIES 

5.1 INTRODUCTION 

In the preceding chapter, we saw how the agricultural research centres have tried 

to break the yield gap in rice to meet the rice requirements of a growing population. 

This has led to complex crop management innovations aimed at increasing crop 

output while protecting the environment and reducing farmers’ production costs. 

The devolution of extension service, however, has affected the flow of information 

to agricultural extension agents, creating a knowledge gap and subsequent yield 

gap between research farms and farmers’ fields.  

This chapter discusses another type of barrier to the flow of knowledge and 

services—the natural geographical barrier of the Philippine archipelago. Unlike 

other countries that have large, contiguous areas where the production of rice or 

wheat can be concentrated, production areas in the Philippines are geographically 

dispersed in islands and rice basins, fragmented into small individual farms across 

the archipelago under different climatic environments. The geography, climate and 

terrain of the major rice basins, represent a physical barrier for the efficient delivery 

of knowledge and services to agricultural communities.  

This chapter also looks at government efforts to link the Philippine islands, one of 

which is through the use of telecommunications. Deregulation of the 

telecommunications industry in the mid-1990s has shaped the spread and roll out 

of telecommunications services, leading to their convergence with IT. By 2000, the 

Philippines government embraced IT as one of the key drivers of the industry, 

governance and the creation of a knowledge economy. This led to the rapid growth 

of the telecommunications industry, mobile telephony and the proliferation of 

internet cafés in urban areas and local town centres. The e-Commerce Act and e-

Government Act in 2000 facilitated the delivery of government services to the 

municipality level in the islands with ICT facilities. 
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In agriculture, the passing of the Agriculture and Fisheries Modernisation Act 

(AFMA) in 2000 provided the legal framework for using ICT to modernise Philippine 

agriculture, particularly its devolved and fragmented extension service. This section 

looks into various ICT initiatives of the government to link the knowledge centres, 

agricultural extension service and remote farming communities to the online 

community. One of these initiatives is the Open Academy for Philippine Agriculture 

(OpAPA) which established 12 farmer cyber communities—the subject of the 

investigation of this research. This section describes, in brief, the concept of the 

farmer cyber community, members and their roles of this community, their 

location, accessibility, connectivity, and the characteristics of farmers and their 

farming enterprise. 

5.2 GEOGRAPHIC CHARACTERISTICS OF THE STUDY SITES 

The Philippines is located in Southeast Asia, across the Western Pacific Ocean 

(11640’ to 12634’ E longitude and 440’ to 2110’ N latitude). It is separated from 

its neighbouring countries by bodies of water, including the Luzon Strait with 

Taiwan to the north, the Philippine Sea to the east, the Celebes Sea with Borneo to 

the south, and the South China Sea with Vietnam to the west. The Philippines is an 

archipelago of about 7129 islands with a total land area of 300 000 square 

kilometres—including inland bodies of water between islands. The three main 

islands are Luzon, Visayas and Mindanao, which are connected by 203 025 km of 

road, bridges and inter-island barges.  

The Philippines has a mountainous and rugged topography along its entire length, 

created over time by volcanic activity, being situated in the Pacific ring of fire. This 

has created patches of flat rice basins below the mountain ranges and valleys. There 

are 8–10 such rice basins with a combined area of 2 M ha, spread across the three 

major island groups and separated by mountain ranges (Figure 5.1). These natural 

barriers have created distinct local cultures, with their own language, which have 

been recognised and given local autonomy by the national government. 

While the country is tropical with dry and wet seasons only, there are four climate 

types across the archipelago (Figure 5.2). Temperatures range from 21 to 32C. The 
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dry months are from March to May and the wet months are from June to 

November. Cold months are from December to February.  

 

 

FIGURE 5.1. LOCATION OF MAJOR RICE BASINS (CIRCLED) (SOURCE: GOOGLE MAPS) 

 

 

FIGURE 5.2. CLIMATE TYPES AND ANNUAL CYCLONE OCCURRENCE (SOURCE: DOST-PAGASA) 
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The Philippines falls within a typhoon belt; the eastern side of the Philippines from 

the Visayas to Northern Luzon is buffeted by an average of 24 cyclones per year. 

Torrential rains and thunderstorms in these areas produce an annual rainfall of 

5000 mm (200 inches), causing widespread flooding. North-western Luzon is 

classified as semi-arid, with only four months of rain. This narrow strip of land is 

bound by the sea and massive mountain ranges. Mindanao Island, on the other 

hand, does not experience typhoons but has about 10 months of evenly distributed 

rainfall.  

The country is divided into 17 administrative regions which include the National 

Capital Region (NCR) or Manila. Three autonomous regions include the mountain 

ranges of northern Luzon called Cordillera Administrative Region (CAR), the 

northern region of Mindanao Island (CARAGA), and the southern Mindanao 

provinces comprising the Autonomous Region of Muslim Mindanao (about 10 per 

cent of the total population). There are 79 provinces, 122 cities and 1 512 

municipalities. Each region is made of up several provinces; each province has 

several municipalities, and each municipality has several villages or barangays. Each 

local government administrative unit has an elected local chief executive and local 

legislative council. 

In 2010, the Philippines’ population was estimated at 94 million making it the 

twelfth largest population in the world. Metro Manila, comprising 10 cities, has 12 

million people, making it one of the most-highly populated cities in the world. With 

rapid urbanisation, the Greater Manila area has extended to the north to include 

Bulacan and Pampanga provinces; and to the south to include several provinces 

collectively called the CALABARZON area. Relocation of the industrial and 

manufacturing sector in these areas has resulted in population migration to these 

new job sites, with a combined population of 20 million. This has been a net loss in 

productive and irrigable rice land with their conversion into industrial sites and 

mass housing projects. 
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5.3 TELECOMMUNICATIONS AND ICT INDICATORS 

The Philippine telecommunications sector contributes over 10 per cent to the 

country’s GDP. As a result of the deregulation of telecommunications, the country’s 

teledensity increased to 7.76 phone lines per 100 inhabitants. However, 

subscription was half the capacity, at four phones per 100 inhabitants, due to its 

high cost. By 2010, it was estimated that a little more than half of Philippine towns 

and cities had basic telephone service (Table 5.1). 

 

TABLE 5.1. PHILIPPINE TELECOMMUNICATIONS AND ICT INDICATORS 

Category 2009 2010 

Fixed-line services 

Total number of subscribers 4.1 million 4.2 million 

Annual growth 4% 1% 

Fixed-line penetration (population) 4.5% 4.6% 

Fixed-line penetration (household) 19% 19% 

Internet 

Total number of subscribers1 5.0 million 7.5 million 

Annual growth 67% 50% 

Internet subscriber penetration (population) 5.5% 8.0% 

Internet subscriber penetration (household) 27% 39% 

Mobile services 

Total number of subscribers 74.5 million 90.0 million 

Annual growth 9% 20% 

Mobile penetration (population) 82% 96% 

Source: BuddeComm; 1Estimates for 2009 and 2010. 

 

With the internet, the estimated number of users ranged from 2.5 to 24 million. In 

2003–2004, there were 3.5 million internet users, of which 2 million were from the 

Metro Manila area, belonging to income segments A, B and C based on Philippines 

socio-economic classification system (Bersales & Jesus, 2013). In 2009, an estimated 

12 million PCs were used in the Philippines, representing a PC penetration of only 

13 per cent. The presence of internet cafés, however, has given users access to the 
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internet in most towns and cities, where broadband internet was initially rolled out. 

However, broadband penetration in the country remains low, with only three 

broadband services for every 100 people in the country by 2010. In contrast, the 

wireless cellular industry has had phenomenal growth, with a teledensity of 41 

mobile phones per 100 inhabitants and a ratio of 10 mobile phones to one landline 

by 2005. In 2007, the Philippines was sending an average of one billion text 

messages per day, making it the texting capital of the world. By 2008, there were 

67.9 million cellular phone subscribers, based on sim cards sold. In 2010, there were 

75 million subscribers, equivalent to 81 per cent penetration. An estimated 5 million 

people use mobile phones for purchasing goods, transferring funds and other types 

of online transactions. The major mobile phone service providers are: (1) Philippine 

Long Distance Telephone (PLDT) Company with a combined subscriber base of 35.2 

million (PLDT owned two cellular phone companies, SMART Communications with a 

subscriber base of 20.9 million and TALK&TEXT company with 14.3 million users); 

(2) Globe Telecommunications, which owns the GLOBE and TOUCH MOBILE 

companies, with a combined 24.7 million subscribers; and (3) Digitel Corporation, 

which owns the SUN cellular network with eight million subscribers (Alegre, 2010; 

Buddecomm, 2010; CICT, 2010). 

5.4 POLICY ENVIRONMENT FOR ICT USE IN THE PHILIPPINES 

After the local government devolution in 1991, policymakers focused on how 

telecommunications and IT can be used effectively to connect the scattered islands 

and deliver services to the public. The Commission of Information and 

Communications Technology (CICT) sets the country’s policy directions in ICT. It is 

made up of representatives from the Department of Transportation and 

Communications (DOTC), the National Telecommunications Commission (NTC) and 

the National Computer Centre (NCC). These policy initiatives were embodied in the 

IT21 National Information Technology Plan for the 21st Century in 1997, the 

Medium-Term Development Plan (MTDP) for 2004–2010 and the Philippine 

Strategic Roadmap for the ICT Sector for 2006–2010 (Rivera, 2009). 

The MTDP sought to tap the full potential of ICT as a tool for knowledge creation 

and diffusion. It recommended that the private sector lead the development of 
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digital infrastructure and the convergence of telecommunications. The Philippine 

Strategic Roadmap for ICT, on the other hand, envisions ICTs as a tool for human 

and sustainable development that should be made accessible, available, secure, 

interoperable and sustainable. It also required the development of digital content 

that is relevant and meaningful to Filipinos. Policies were also recommended 

towards the development of affordable, appropriate and reliable IT connections for 

all, creating easy access to information that is relevant to their lives. Three of the 

most significant laws that would create an ICT environment in urban and rural areas 

were: (1) deregulation of the telecommunications industry of 1995; (2) e-Commerce 

Act in 2000 (RA8792); and (3) e-Government Act of 2002. 

5.4.1 DEREGULATION OF THE TELECOMMUNICATIONS INDUSTRY ACT  OF 1995 

From 1970 to 1990, the Philippines had one of the lowest teledensity with one 

phone per 100 inhabitants. The monopoly of the fixed landline service by the PLDT 

provided nationwide coverage but was limited to major growth areas with high 

population density, leaving much of the countryside without a landline. Though 

several smaller telephone companies operated in provincial areas, calling long 

distance was routed to the PLDT backbone. High costs, delayed rollout, limited 

coverage, outdated analogue technology and lack of competition created an 

average 10-year backlog to get a landline (Aldaba, 2000). 

In 1995, the deregulation of the telecommunications law provided for the creation 

of a service area scheme, dividing the country into several service areas, each to be 

served by new carriers. During its initial implementation, about 60 phone 

companies emerged and rolled out fixed landlines nationwide. However, there was 

limited uptake of landlines due to the high interconnection cost to the PLDT 

backbone. By early 2000, however, these carriers switched to wireless telephony, 

building cell site towers nationwide, linked by wireless radios and satellite 

technology. This resulted in the faster rollout. Competition with other carriers 

brought down the cost of communications. Short messaging services and access to 

inexpensive mobile handsets brought the SMS revolution to the Philippines (Camba, 

2010). 
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Towards the mid-2000s, wireless mobile technology was upgraded to carry voice 

and data at a faster transmission rate. In urban centres, new cell sites allowed 

internet services through wireless modems, fixed routers and mobile phones. PLDT, 

on the other hand, steadily upgraded its analogue technology to digital systems, 

providing both wireless digital technologies, high-speed fibre optics data backbone 

in urban areas, and broadband ADSL/DSL technology to landline subscribers both in 

urban and regional or provincial areas. This created a boom in internet cafés in 

urban areas, particularly in regional and provincial town centres. 

ADSL/DSL broadband internet technology, however, was limited to urban areas and 

town centres where the PLDT backbone was available since it used the same 

landline for digital data transmission. Access in rural areas remained limited, 

expensive and oversubscribed while the wireless internet in remote rural areas was 

slow, intermittent and expensive. In rural areas, cell sites were using the slower 

GPRS data protocol while urban cell sites were replaced with high-speed EDGE or 

HSPDA data protocol towards the latter part of 2000. In rural agricultural areas, 

internet cafés were limited or non-existent. Most of the internet shops were 

located in town centres. Thus, while commercial industries and private business 

benefited from this new ICT environment, the high commercial rates were beyond 

the reach of most government agencies, education and research institutions, 

delaying their use of telecommunications technology for sharing and accessing 

knowledge. 

5.4.2 E-GOVERNMENT ACT OF 2000 AND E-COMMERCE ACT OF 2002 

Two important laws that were passed in 2000 facilitated the entry of the public 

sector into the online community. The e-Government Act enabled local 

governments to use ICT to promote efficiency and transparency in government, e.g. 

business permits, revenue, law enforcement and social security. The e-Government 

Act provided the template and training for all local government units to establish 

and maintain their own website (www.gov.ph). At this stage, most local 

governments did not have an internet connection. Their websites were hosted by 

the www.gov.ph portal.  
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Following the NCC guidelines, all government agencies were required to establish a 

Stage 3 website or transactional website. This complied with the e-Commerce Act, 

which required electronic selling and purchasing of goods and services in 

government establishments. The law enabled online transaction between 

government and commercial enterprises. The law appropriated an e-government 

fund for the computerisation and automation of local government units.  

The e-Government fund was administered by a newly organised CICT in 2005. With 

a P2B fund each year, the CICT approved the computerisation and networking 

projects of government agencies. This involved automation of government services 

from the department or ministry level down to provincial and municipal 

government offices. At the department level, computerisation of the national 

budgeting system health, defence, transportation and weather services started. At 

municipal government units, services such as taxation, land registry, various permits 

and licences, digital records management system, budgets, building plans and 

various maps were computerised.  

While this was a significant milestone for the public sector, it was limited to local 

government offices at the provincial and municipal levels. It did not cover research 

centres or public educational institutions. Even at the local municipal level, the 

automation of core business operations did not include agricultural services. 

5.4.3 COMMUNITY E-CENTRES 

Based on the e-Governance Act and the Philippine strategic roadmap for 2010, 

community e-centres (CeCs) were established in municipal government offices as 

early as 2000 by the DOTC, the Telecommunications Office (TELOF) and NCC. These 

CeCs were established nationwide to serve as internet access points in the 

community, especially in areas where there were no commercial internet cafés.  

The early design of the CeCs was patterned after the community centres of the 

industrialised countries in the early 1990s. The CeCs operated on a cost-sharing 

arrangement. A small network of six to eight computers, a printer and copying 

machine were provided by the DOTC and NCC through the e-Government fund. 

Space, electricity and management were provided by the municipal government. In 
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addition, the local government had to provide internet connectivity. This resulted in 

uneven access to the internet due to a host of factors, such as internet lines not 

being available in most areas, uneven revenues and resources of local governments 

affecting their decision to subscribe to internet, and limited technical manpower 

and awareness of the benefits of internet access influenced their subscription 

decision. In 2005, the number of CeCs grew to 725, to include other types funded by 

the CICT. What was evident in the original CeCs was the lack of content and services 

in agriculture in most of the municipal offices. Extension workers were not 

integrated into the system, and they operated independently from the CeCs.  

5.5 FOSTERING AN ICT ENVIRONMENT FOR AGRICULTURE 

The passing of AFMA in 2000 provided public funds to upgrade the ICT 

infrastructure of agricultural research and extension organisations. The AFMA law 

also promoted the use of biotechnology for crop and livestock improvement, 

development of hybrid rice to meet self-sufficiency, advanced degree training of 

agriculture personnel overseas, and use of modern ICTs. From 2000 to 2005, the 

Department of Agriculture and DOST implemented various ICT initiatives to 

interconnect government research and educational centres. These initiatives were 

categorised into (1) building a national data backbone; (2) creating regional cluster 

networks; and (3) connecting extension workers and farming communities. 

5.5.1 NATIONAL DATA BACKBONE  

PREGINET. The Advanced Science and Technology Institute (ASTI) of the 

Department of Science and Technology (DOST) initiated the Philippine Research, 

Education, and Government Information Network (PREGINET) in 2000 to provide 

connectivity to government research organisations and educational institutions 

nationwide. This was made possible through a collaborative arrangement with the 

Department of Transportation and Communication (DOTC), which operated a high 

capacity nationwide data backbone through its regional telecommunications offices 

(TELOF). This backbone was independent of commercial networks. However, 

PREGINET has remained exclusive to government operations. Through collaborative 

arrangements with DOST, government agencies in regional areas were allowed to 

pass through the TELOF backbone and into the ASTI head end in Manila where it 
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was linked to commercial internet providers at commercial rates. This ‘last mile’ 

connectivity to the backbone was made possible with point-to-point microwave 

radio transmitters (Wi-Fi) that could be relayed as far as 30 km.  

This enabled remote government research centres and schools to access the 

internet where commercial telecommunications did not have a presence in the 

area. However, institutions had to pay the commercial rate for the internet. 

National Information Network (NIN). The Department of Agriculture implemented 

comprehensive computerisation for its core business operations, agricultural 

services and communication processes. From 2000 to 2005, the program funded 

the creation of websites for all its bureaus and research centres, databases in all 

sectors of agriculture, workforce training on ICT hardware and software systems, 

and GIS for its planning tool. Unlike DOST, however, the Department of Agriculture 

implemented a new and separate private network using satellite technology. 

Regional offices were equipped with very small aperture transceivers (VSAT), video 

conferencing facilities and internet telephony services to the central offices.  

The facilities were extended only to the regional offices, where the Department had 

administrative control. Hence, extension workers who were devolved in 

municipalities did not have access to the system. The design of the network did not 

allow last mile connectivity as it was an exclusive network. The DA-NIN could not 

support an office local area networks (LAN), as only a few workstations could serve 

as internet terminals. After two years of operation, the satellite link was 

disconnected due to the high cost of the commercial satellite subscription. 

5.5.2 REGIONAL CLUSTER NETWORKS 

Technical and cost issues constrained connectivity of regional offices to the 

PREGINET and DA-NIN government network backbones. From 2002–2005, the 

Bureau of Agricultural Research of the Department of Agriculture (DA-BAR) initiated 

the Agriculture, Fisheries and Research and Development Information System 

(AFRDIS) project and tapped commercial networks to link its regional networks. 

Veering away from the private network design, it created a distributed type of 

network using the internet infrastructure to link regional cluster networks, where 
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regional offices shared a single high capacity bandwidth from a commercial 

telecommunications provider that operated in provincial town centres (Barroga and 

Burgos, 2010). 

Using Wi-Fi microwave transmitters, the bandwidth was beamed to a designated 

cluster node, which relayed signals to cluster members. The high capacity 

bandwidth allowed several agencies to operate their own LAN. The cluster network 

was decentralised and autonomous in design, using both standard and fabricated 

wireless antennas. The design was faster to implement and cheaper to operate and 

maintain.  

The cluster networks gave internet access to researchers and knowledge workers in 

regional and provincial areas. These enabled researchers to search for information 

on the internet, and agencies to create and maintain their websites, establish their 

own IT personnel capacity, and facilitate sharing of information among researchers 

and experts.  

While these cluster networks have included several municipal government offices, 

the majority of the municipal offices—where most of the extension personnel were 

located—were not linked to these agricultural cluster networks. Up to this point, 

remote farming communities have remained disconnected from the online 

community. 

5.5.3 LAST MILE CONNECTIVITY OF RURAL FARMING COMMUNITIES 

OpAPA. One of the most recent initiatives by the agriculture sector in linking 

remote farming communities is the Open Academy for Philippine Agriculture 

(OpAPA). The project was implemented from mid-2003 to 2010. The OpAPA was 

designed as a research-cum-development project to determine how ICTs can be 

used as a tool to catch up with the advances in crop science; as alternative to the 

disorganized  extension service during that period; and physical barriers to transfer 

of knowledge caused by remoteness and inaccessibility of rice growing 

communities. The OpAPA served as the converging point of 18 local and 

international research organisations that were looking at ICTs as an alternative 

extension communication system. This undertaking was led by PhilRice, Bureau of 
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Agricultural Research (BAR), Philippine Council for Agriculture, Forestry and Natural 

Resources Research and Development (PCARRD), International Rice Research 

Institute (IRRI) and the International Centre for Research in Semi-Arid Tropics 

(ICRISAT). The project’s primary aim was to determine how ICTs can be used by 

remote farming communities to access knowledge developed by the research and 

knowledge centres. The program targeted both agricultural extension agents and 

selected farming communities (Flor, 2002).  

In the absence of any roadmap for ICT in rural areas, the project designed and 

implemented various ICT modalities, such as low-cost internet connectivity, 

computers and ICT literacy course, and the development and localisation of 

agricultural content. It also explored various ICT delivery platforms such as the web, 

DVDs and SMS in combination with radio. These platforms were mixed with 

conventional extension modes such as print media, face-to-face interactions and 

farm demonstrations.  

Unlike previous ICT initiatives that were implemented independently by a single 

agency, this multi-agency, multi-stakeholder initiative encouraged the sharing of ICT 

resources, facilities and IT workforce in dealing with unique challenges posed by the 

exploratory nature of the project. The ASTI allowed access to its high-speed data 

backbone. IT experts from the University of Southern Mindanao (USM) constructed 

the wireless link using low-cost Wi-Fi antennas to extend the internet to remote 

farming communities. In 2006, ASTI provided the project with a PC-based SMS 

modem and management software that would later evolve into the farmers’ text 

centre. IRRI, on the other hand, provided the project with its latest rice crop 

management techniques in DVD format, called the Rice Knowledge Bank (RKB).  

K-AGRINET. Recognising the potential use of ICT for agriculture, the CICT approved 

an AUD5M from the e-government fund to three e-farm projects under the 

‘Knowledge Networking for Enterprising Agricultural Communities’ (K-AGRINET) 

program. This was the largest public investment in ICT for agriculture in the 

Philippines to date. The program provided funding for the (1) OpAPA project led by 

PhilRice; (2) Farmers’ Information and Technology Service (FITS) and Regional 

Consortia project of the PCARRD; and (3) e-Agrikultura project of the Department of 
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Agrarian Reform (DAR). The program was managed by the Development Academy 

of the Philippines (DAP). 

Content development and capacity building. The OpAPA project developed and 

provided digital content on rice. The OpAPA project had a 30 per cent share of the 

budget to upgrade the skills of extension personnel. About 5000 extension agents 

were trained in basic ICT use which included basic computer operation, browsing 

information search from the web, and sending emails. Selected groups of extension 

personnel also participated in the testing of e-learning courses. A web portal was 

created (www.openacademy.ph) linking all agriculture-related websites of 

government research centres and agricultural universities. The RKB was made 

available on DVD and online. Developed by IRRI, it contained a field problem 

diagnostic tool called Rice Doctor that enabled extension personnel to quickly 

diagnose pest, disease or nutrient problems. A farmers’ text centre, launched 

earlier in 2004, was enhanced using industry-grade software to provide SMS-based 

technical support to farmers’ queries during the crop growth period. 

Connectivity to agricultural extension agents. The FITS component provided the 

ICT hardware to agricultural extension agents in 100 municipalities. These included 

eight computers, printer, small networking devices, mobile phones and two years of 

free internet subscription. Each centre was equipped with six desktop and two 

notebook computers, printer, digital camera, LCD projector and mobile phone. 

Though this represented a huge public investment, the high cost of ICT hardware 

limited the coverage to 100 municipalities from a total of 1500 municipalities 

nationwide where 15 000 extension personnel worked. Unlike the CeCs, the FITS 

project subsidised the internet connection for two years, enabling agricultural 

extension workers to join the online community. 

Connectivity to farmer cooperatives. The DAR introduced ICTs to six farmer 

cooperatives in remote marginal villages of the southern tip of Luzon Island in the 

Philippines. These were not primary rice-growing areas. The project developed 

software to upgrade the financial processes of the cooperatives. It also encouraged 

computers and internet rental as a source of revenue to maintain the system. The 

project ran into several obstacles and delays in the development of their financial 
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software. Connectivity problems persisted due to the lack of a telecoms provider in 

the area and unstable supply of electricity. The project resorted to the use of the 

more expensive VSAT connection, but the high operating costs limited its use.  

5.6  FARMER CYBER COMMUNITY MODEL 

While there were already 755 CeCs operating nationwide by 2005, all were located 

in municipal offices in town centres, providing internet access points and e-

government services. The addition of the 100 FITS centres, dedicated to agricultural 

extension agents, were likewise co-located in municipal offices. Few members of 

the farming community were able to access these facilities due to the distance, cost 

of travel and uncomfortable social environment for ordinary farmers.  

5.6.1 DESIGN OF FARMER CYBER COMMUNITY 

In 2007, the OpAPA organised 12 farmer cyber communities in strategic rice areas 

of the Philippines to determine how farmers could use and manage ICTs to access 

agricultural knowledge. With funding support from the BAR and IRRI, the cyber 

communities were organised at the local level by local partnerships with local 

government, farmers’ organisations, and state universities and research 

organisations.  

The basic design of a farmer’s cyber community is the clustering of local 

government units, local state college or university, local research centre and fully 

functional farmers’ organisation. This community is linked to the knowledge centres 

and larger R&D community. Unlike in previous designs that emphasised the 

provision of hardware, the farmer cyber-community design provided only one 

computer unit and a year of internet subscription. 

The farmer organisations were linked to local organisations, and the roles of each 

member were specified in a MoA. Each cyber community was then linked to 

national R&D knowledge centres that provided and maintained various online 

agricultural content and services. 

The 12 farmer cyber communities were geographically dispersed—extending from 

north to south of the archipelago. There were five sites in Luzon Island, one site in 

the central Philippines islands, and six sites in Mindanao Island (Table 5.2). The 
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knowledge centres for rice are PhilRice in Munoz, Nueva Ecija (Central Luzon), 

about 154 km from Manila by road, and IRRI in Los Baños, Laguna (see Figure 3.2). 

Closest to PhilRice are the sites in Munoz, Nueva Ecija (6 km) and Magalang, 

Pampanga (59.95 km). Closest to IRRI is Laguna Cybercom (1.61 km). The farthest 

site from PhilRice is Ilocos Cybercom in the north (276 km) and Banaybanay in the 

south on Mindanao Island (1110.9 km). All sites on Luzon Island are accessible by 

land travel (Table 5.3).  

 

TABLE 5.2. PRESENCE OF LOCAL SCU AND R&D SUPPORT AGENCIES IN THE STUDY SITES 

Location/site SCU1 R&D LGU Farmer 

organisation 

Northern Philippines 

Batac, Ilocos Norte MMSU PhilRice Batac QTLLZAI 

San Mateo, Isabela ISU PhilRice San Mateo Good Samaritan 

Munoz, Nueva Ecija CLSU  Munoz Rang-ayan Brgy 

Magalang, Pampanga PAC  Magalang Cruzian MPC 

Victoria, Laguna  PhilRice Victoria San Benito MPC 

Central Philippines 

Negros Occidental  PhilRice Bacolod LOFALAS 

Southern Philippines 

RTR, Agusan del Norte  PhilRice Butuan Sto. Nino MPC 

EBDujali, Davao del Norte USEP  EB Dujali DUFFAMCO 

Magsaysay, Davao del Sur USEP  Magsaysay Magsaysay MPC 

Banaybanay, Davao 

Oriental 

USEP  Banaybanay  Cagangangan Brgy 

Kabacan, North Cotabato USM  Kabacan KABRIS 

Midsayap, North Cotabato USM PhilRice Midsayap Sta. Catalina MPC 

1State Colleges and Universities: MMSU - Mariano Marcos State University; ISU- Isabela State 
University; CLSU – Central Luzon State University; PAC – Pampanga Agricultural College; USEP – 
University of South Eastern Philippines; USM – University of South Mindanao 
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TABLE 5.3. PROXIMITY OF FARMER CYBER COMMUNITIES TO KNOWLEDGE CENTRES 

Farmer cyber community IRRI (km) PhilRice (km) 

Batac, Ilocos Norte 458.85 276.92 

San Mateo, Isabela 315.56 152.95 

Munoz, Nueva Ecija 188.37 6.44 

Magalang, Pampanga 157.78 59.57 

Los Baños, Laguna 1.61 181.93 

Bago City, Negros Occidental 431.48 615.02 

RTR, Agusan del Norte 726.11 890.33 

EB Dujali, Davao del Norte 879.06 1044.89 

Magsaysay, Davao del Sur 916.09 1094.8 

Banaybanay, Davao Oriental 935.41 1110.9 

Kabacan, North Cotabato 853.3 1030.4 

Midsayap, North Cotabato 842.03 1017.52 

Source: USM 2009 

 

Proximity to growth centres. Except for the Davao sites, almost all the sites are 

within 30 to 45 km from major cities and growth centres outside Manila (Table 5.4). 

These cities serve as economic and commercial hubs for the province and as 

regional growth centres. Major industries and telecommunication companies 

operate in these cities. 
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TABLE 5.4. PROXIMITY OF FARMER CYBER COMMUNITIES TO GROWTH CENTRES 

Province Municipality Nearest city/ 

Growth centre 

Distance (km) 

Ilocos Norte Batac Laoag City 30 

Isabela San Mateo Santiago City 25 

Nueva Ecija Munoz Cabanatuan City 30 

Pampanga Magalang Angeles City 30 

Laguna Victoria San Pablo City 30 

Negros Occidental Bago City Bacolod City 20 

Agusan del Norte Remedios Butuan City 25 

Davao del Norte Dujali Tagum City 25 

Davao del Sur Magsaysay Digos City 25 

Davao Oriental Banaybanay Mati City 30 

Cotabato Kabacan Cotabato City 45 

North Cotabato Midsayap Cotabato City 35 

Source: Philippine Municipalities (2007) 

 

5.6.2 AGRICULTURAL ECONOMY OF THE FARMER CYBER COMMUNITY  

The economic activity of farmers at all sites was rice production (Table 5.5). Six of 

these sites are the country’s major producers of rice. The provinces include Isabela, 

which is part of the Cagayan Valley rice basin, and Nueva Ecija and Pampanga, 

which are part of the Central Luzon rice basin. These provinces supply the rice 

requirements for Metro Manila. Davao and Cotabato provinces in Mindanao are the 

largest rice-producing provinces and supply most of the local rice requirements for 

the southern Philippines. These provinces were the first to grow hybrid rice in early 

2000 because they had good irrigation systems, road network, and government 

postharvest and storage facilities. 
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TABLE 5.5. RICE PRODUCTION OUTPUT OF STUDY SITES 

Province Rice area (ha) Production (MMT) Population 

Ilocos Norte 66 195 299 984 547 284 

Isabela 260 218 1 063 875 1 401 495 

Nueva Ecija 285 905 1 372 378 1 853 853 

Pampanga 85 910 398 910 1 911 951 

Laguna 30 049 137 758 2 473 530 

Negros Occidental 115 603 432 527 2 370 269 

Agusan del Norte – – 2,293,480 

Davao del Norte 28 560 121 667 847 440 

Davao del Sur 24 709 127 476 822 406 

Davao Oriental 15 035 66 896 486 104 

North Cotabato 131 870 491 715 1 121 974 

Source: Population data (Census, 2007); area and rice production data (BAS, 2008) 

 

For the other sites, Ilocos Norte in north-eastern Luzon produced rice mostly for 

local consumption. For generations, it has traditionally grown tobacco and garlic; 

more recently, farmers have developed complex farming cycles planting small 

parcels of land with assorted high-value vegetables and other cash crops to provide 

income other than from rice. 

South of Manila, Laguna has become part of the suburbs of Manila, and 

manufacturing and other industries have moved to this area. In the Central 

Philippine Islands, Iloilo province is the major rice producer that supplies rice to the 

islands. Negros Occidental is the country’s largest sugarcane producer and exporter 

but has started producing rice in the last 10 years. 

PhilRice has branch offices in Ilocos, Isabela, Nueva Ecija, Laguna, Negros and 

Cotabato. Except for Laguna, these offices were former seed centres of the BPI and 

have large tracts of land devoted to seed production. PhilRice established a station 

in Negros in 2000 due to the decline in sugar demand overseas and increasing 

demand for rice in the local market. Various agricultural organisations, state 

universities and government offices have set-up offices in these provinces to serve 

as nodal knowledge centres linked to the national knowledge centres. 
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Farmer organisational type. Table 5.6 shows that the farmer organisations were 

mostly cooperatives (7), followed by two irrigators’ associations (IAs) and one 

agrarian reform beneficiaries (LOFALAS). Two sites were local village councils or 

barangays.  

Farmers’ cooperatives are better organised, have more resources and can provide 

production loans, farm inputs, and harvesting, drying and storage facilities. Most 

cooperatives also buy back farmers’ produce and convert it to milled rice to 

produce income for its members.  

Irrigators’ associations, on the other hand, were organised by national irrigation 

agencies to assist in the distribution of water, maintenance of dikes and levees, and 

the collection of water dues. They have limited resources and cannot buy their 

farmers’ produce.  

Agrarian reform beneficiaries are former tenants who have banded together to 

receive a portion of land from their former landlord to be equally divided among 

them. Several government agencies and civil society groups assist emancipated 

farmers as they begin to work the land on their own.  

Barangays, or local village councils, are part of the local government machinery, 

whose leaders are elected. The barangay receives a regular budget from the 

municipal government to deliver basic government services to the community. The 

local council members head various committees, one of which is the local 

agriculture committee. 
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TABLE 5.6. ORGANISATIONAL TYPE OF FARMER CYBER COMMUNITY 

Province Farmers’ 

organisation 

Type Lead 

agency 

Type LGU Class 

Ilocos Norte QTTLZAI IA PhilRice R&D Batac City 

Isabela GSMPCI Coop ISU SCU San Mateo Municipality 

Nueva Ecija Rang-ayan Coop CLSU SCU Munoz City 

Pampanga Cruzian MPC Coop PAC SCU Magalang Municipality 

Laguna SBMPC Coop PhilRice R&D Victoria Municipality 

Negros Occidental LOFALAS CARP PhilRice R&D Bago City 

Agusan del Norte NMPC Coop PhilRice R&D Butuan City 

Davao del Norte DUFFAMCO Coop USEP SCU EB Dujali Municipality 

Davao del Sur MFMPCI Coop USEP SCU Magsaysay Municipality 

Davao Oriental Cagangangan Brgy USEP SCU Banaybanay Municipality 

Cotabato KABRIS IA USM SCU Kabacan Municipality 

North Cotabato SCMPC Coop PhilRice R&D Midsayap Municipality 

IA – irrigators’ association; Coop – cooperatives; Brgy – barangay or village; R&D – research and 
development; SCU – state college and university 

 

5.6.3 INTERNET CONNECTIVITY OF THE STUDY SITES 

Farmers’ organisation. Internet connectivity of farmers’ organisations was made 

possible through wireless technology—coming from both commercial wireless 

internet providers and wireless relay antennas from government access points. 

Most farmer cyber communities were located 5–20 km from town centres and did 

not have a landline. Cellular phone towers, however, could reach these remote 

areas. Table 5.7 shows that five sites used the SMART Communications fixed 

wireless internet called SMARTBRO and the mobile wireless internet WEROAM. 

Internet was slow, but the service was available most of the time and was simple to 

install, operate, reset and maintain. 

Five farmer cyber communities used wireless relay connections owing to the 

absence of a commercial wireless internet service in their area. The DSL link of lead 

agencies was extended to farmer organisations using commercial or homemade Wi-

Fi antennas. This provided farmers with high-speed internet capable of web 

conferencing and internet telephony. This system, however, was more expensive to 
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set up, requiring a line of sight between antennas, more complex to configure, 

operate, reset and maintain, and generally no technical person to manage the link 

at the farmer’s end. Only the Isabela cyber community had DSL connection since it 

operated an internet café in the town centre. Davao del Norte cyber community did 

not have a link, and the computers were located in the municipal office.  

Lead agency. Most of the lead agencies (SCU and R&D) were located in town 

centres and had access to a high-speed broadband dedicated line or DSL 

connection. Their agencies were endowed with funds to set-up offices and campus 

local area networks (LAN). Three stations of PhilRice (Negros, Agusan and Cotabato) 

were located far from town centres and did not have access to high-speed internet. 

Wireless relay microwave antennas were used to extend the DSL link from town 

centres to stations. 

 

TABLE 5.7. INTERNET CONNECTIVITY OF STUDY SITES 

Province Farmer 

organisation 

Link Lead 

agency 

Link LGU Link 

Ilocos Norte QTTLZAI SMARTBRO PhilRice DSL Batac DSL 

Isabela GSMPCI DSL ISU DSL San Mateo  

Nueva Ecija Rang-Ayan Wi-Fi RELAY CLSU DSL Munoz DSL 

Pampanga Cruzian MPC SMARTBRO PAC DSL Magalang DSL 

Laguna SBMPC WEROAM PhilRice DSL Victoria  

Negros Occidental LOFALAS WEROAM PhilRice Wi-Fi Bacolod DSL 

Agusan del Norte SNMPC  Wi-Fi RELAY PhilRice Wi-Fi Butuan – 

Davao del Norte DUFFAMCO PC l in LGU USEP DSL EB Dujali VSAT 

Davao Sur MFMPCI W-FI RELAY USEP  DSL Magsaysay Wi-Fi RELAY 

Davao Orient Cagangangan SMARTBRO USEP DSL Banaybanay SMARTBRO 

Cotabato KABRIS Wi-Fi RELAY USM DSL Kabacan SMARTBRO 

Cotabato SCMPC WEROAM PhilRice Radio Midsayap DSL 

Source: Scoping Data Collection (2008) 
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Local government. At the time of the study, not all local government units had an 

internet connection. Only five LGUs had a DSL connection but low bandwidth due to 

high costs. Davao del Norte used a satellite internet service due to the lack of a 

landline or cell site with internet service. The VSAT link was slow and intermittent. 

Davao Oriental used the SMARTBRO wireless internet from a cell site. Only one LGU 

used a Wi-Fi internet relay system, drawing a DSL link from Digos town about 25 km 

away. 

Location of farmer’s ICT centre. The location of the farmers’ ICT centre was in 

consultation with the local government and farmers’ organisation. Farmers’ 

computer centres were established very close to where most farmers lived. Most 

farmers’ houses clustered around the ICT centre within a 2 km radius. 

Table 5.8 shows the proximity of farmers to various internet access points. Some 

sites had farmers that lived less than a kilometre from the ICT centre. Only Davao 

del Norte and Cotabato farmers were dispersed within a 5 km radius. Most LGUs 

were located in town centres, about 5 km from most farmers’ ICT centres. Inside 

the LGUs were the FITS centre of the agricultural extension workers (AEWs) and 

CeCs. Mobile cellular phone services also operated in town centres, providing 

wireless internet connectivity to farmer ICT centres. Three sites—Nueva Ecija, 

Negros and Agusan—did not have access to any type of connectivity and were 

located far from the town centres, which were unserviceable by commercial 

providers. This necessitated the use of Wi-Fi microwave relay systems.  

Accessibility of computers in the study sites. The location of PCs was decided by 

the farmer leaders and agricultural extension officers. Table 5.9 shows the physical 

location of the computer and presence of computer assistants. Most farmer 

organisations provided a dedicated space for computers. The Ilocos and Negros 

sites constructed a farmers’ computer shack, mixed with printed materials and 

posters. while the Isabela site was an internet café for cooperative members. 

Agusan and Cotabato sites set aside a space for the farmers’ computer within the 

office. Banaybanay site created a separate room for the PC unit with a TV, DVD 

player and air conditioner. 
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TABLE 5.8. USERS’ PROXIMITY TO FARMERS’ ICT CENTRE AND OTHER INTERNET ACCESS POINTS 

Province Farmer 

organisation 

Location of 

farmers to ICT 

centre 

Proximity to 

SCU/R&D 

(km) 

Proximity 

to LGU 

(km) 

Nearest 

city (km) 

Ilocos Norte QTTLZAI clustered <1 km 5 5 30 

Isabela GSMPCI clustered 2 km 15 3 10 

Nueva Ecija Rang-Ayan clustered 2 km 8 9 30 

Pampanga Cruzian clustered <1 km 5 5 25 

Laguna SBMPC clustered 2 km 10 5 20 

Negros Occidental LOFALAS clustered <1 km 15 20 20 

Agusan del Norte SNMPC clustered 2 km 3 25 25 

Davao del Norte DUFFAMCO dispersed 5 km 150 5 150 

Davao del Sur MFMPCI clustered <1 km 250 3 250 

Davao Oriental Caganganan clustered <1 km 250 5 250 

Cotabato KABRIS clustered 2 km 5 5 45 

North Cotabato SCMPC dispersed 5 km 5 3 45 

Source: Scoping Work (2008) 

 

TABLE 5.9. LOCATION OF COMPUTERS AND PRESENCE OF ASSISTANCE  

Province Farmer 

organisation 

Location of 

farmers’ PC 

Computer 

assistant 

Location of 

AEW’s PC 

Computer 

assistant 

Ilocos Norte QTTLZAI Dedicated Youth members Dedicated ISS 

Isabela GSMPCI Dedicated Hired Mixed  

Nueva Ecija Rang-ayan Mixed None Mixed ISS 

Pampanga Cruzian Shared Farmer leader Dedicated ISS 

Laguna SBMPC Mixed Coop leader Mixed  

Negros Occidental LOFALAS Dedicated Youth members Mixed ISS 

Agusan del Norte SNMPC Dedicated None Mixed ISS 

Davao del Norte DUFFAMCO Mixed None Dedicated ISS 

Davao del Sur MFMPCI Shared Coop leader Dedicated ISS 

Davao Oriental Caganganan Dedicated Hired Dedicated ISS 

Cotabato KABRIS Dedicated Farmer leader Mixed ISS 

North Cotabato SCMPC Dedicated None Mixed ISS 

Source: Scoping Work (2008) 



CHAPTER 5. EMERGING ICT ENVIRONMENT 

PAGE | 113 

Other sites had their computers mixed with cooperative administrative computers 

that were also used for cooperative transactions. Only the Isabela and Banaybanay 

sites hired a computer operator to assist farmers. The Isabela operator, however, 

was hired more to manage the internet café, unlike the Banaybanay operator who 

was dedicated to teaching farmers how to use the computer, search information for 

farmers and help maintain the computer system. Most farmer organisations relied 

on the focal person assigned by the LGU, who was an extension worker with full-

time work and not a resident of the area. Over time, farmer leaders learned how to 

use computers and volunteered to assist other farmers to search for information. 

Most LGUs, on the other hand, had their computers mixed with office computers. 

Some sites had computers within proximity of their office supervisor. LGUs that 

provided a dedicated space for computers were those that had more than 10 PCs 

having been chosen as CeC and/or FITS sites with small network hubs. While the 

computers came from different projects, the LGUs pooled these resources in one 

space for better management. The site was managed either by an AEW, detailed as 

Information Systems Specialist (ISS), or a dedicated computer 

manager/assistant/technician. 

5.6.4 SOCIODEMOGRAPHIC CHARACTERISTICS OF FARMERS IN THE STUDY SITES 

Age. Most of the farmers at the project sites are in the middle age group (45–60), 

except for Negros which had half of its members in the 20–30-year age group. 

Education. Most farmers finished high school except for the Isabela and Pampanga 

sites where most had finished college. Dujali site in Davao del Norte was mostly 

elementary graduates. 

Years in farming. Most of the farmers had 20–30 years of experience in rice 

farming. 

Training attended. Most of the farmers had training on integrated pest 

management, farmers’ field school, rice production and organic farming, which was 

mostly sponsored by the local Department of Agriculture. There were three sites 

that mentioned NGOs and chemical companies as their training sponsors. 
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Farm size. Most farmers own 1–2 ha of rice land. Isabela, Pampanga and Laguna 

farmers own up to 3 ha of rice land. Farmers with the smallest land area are in 

Ilocos (0.68 ha) and Negros Occidental (300 m2). 

Tenure. Most farmers in Isabela, Pampanga, Laguna, Dujali (Davao del Norte), 

Banaybanay (Davao Oriental) and Negros Occidental are landowners. In Nueva Ecija 

and Magsaysay (Davao del Sur) and Cotabato, there are equal numbers of 

landowners and tenants/maintainers. Most of the farmers in Ilocos Norte and 

Agusan del Norte are tenants. 

5.6.5 RICE FARMING ENTERPRISE  

Rice variety planted. Most farmers in the study sites planted the latest inbred rice 

varieties, due to their high yield, short growth duration, good eating quality of the 

grains, and resistance to pest and diseases. In addition, most of these sites have 

been targeted by the government to plant hybrid rice. Some sites also grew locally 

adapted varieties. Agusan del Norte farmers preferred the Angelica rice variety. 

Banaybanay, Dujali and Kabacan farmers preferred a low input and but highly 

resistant variety called Masipag. Two Davao provinces are known for their high-

quality rice. Davao Oriental is famous for its Banaybanay rice, while Davao del Sur is 

known for its 7-tonner variety which is technically released as IR64. Magsaysay 

town in Davao del Sur is also famous for its ‘MagRice’ or organically grown IR64 rice 

variety. 

Seed class. Most farmers use ‘certified’ seeds sold by private commercial seed 

growers. Isabela, Nueva Ecija and Davao provinces are traditional sources of high-

quality seeds in the country. The proximity of Nueva Ecija and Pampanga farmers to 

national research centres such as PhilRice enables them to access ‘registered’ seeds. 

These are seeds of higher genetic purity coming from research centres and sold to 

seed growers for the production of certified seeds. 

Seed source. The main sources of seeds for farmers are from the Department of 

Agriculture’s rice production program, PhilRice seed centres and local seed growers 

in the provinces. Ilocos Norte, Pampanga and Negros sites use certified seeds 

sourced from PhilRice or their cooperatives. Banaybanay farmers buy their seeds 
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from the DOSECPCO cooperative, one of the 21 rice seed grower cooperatives in 

the province. Most farmers in Isabela, Nueva Ecija, Dujali, Magsaysay and Kabacan, 

however, after their initial purchase, tend to replant and use their stock, and buy or 

exchange seeds from neighbours and other farmers. 

Average yields. Most farmers at all sites harvest 3–4 t/ha. This is 1–2 t/ha below the 

municipal average for most. A few Pampanga farmers produce 5 t/ha. 

Problems in rice farming. Issues faced by farmers include: (1) economic – low price 

of harvest, high costs of fertilisers and other farm inputs, lack of quality seeds and 

capital; (2) environmental – floods, drought and typhoons; and (3) knowledge gap – 

how to manage pests and diseases, weeds, snails, rodents; crop management for 

growing rice seedlings, land preparation, water and nutrient management.  

Information needs. Consistent for all sites is the need for information on new 

varieties, insect and disease management and nutrient management. Other pests 

include golden snail, weeds and rodents. The new hybrid rice varieties are 

susceptible to neck rot, rice blast and bacterial leaf blight diseases. Current control 

methods used by farmers for pest and disease are chemical sprays only. Farmers 

have little knowledge of their soil nutrient status. Most farmers apply chemical 

pesticides when available—applying anytime they see insects. 

Sources of information. By far, the agriculture technician is still the most preferred 

source of information at all the sites. Farmers next turn to their neighbours and 

friends. Preferred material includes leaflets and brochures. Most farmers listen to 

agricultural radio programs. Electronic media and online materials were the least 

preferred sources of information by farmers. Only a few farmers in Isabela and 

Pampanga searched for information online. 

Access to information and communications technology. Farmers at all the sites 

owned TV and radio, but only 20 per cent owned DVD players. Most farmers or 

members of their household owned at least one mobile phone. Almost all farmers 

did not own PCs. Only farmers in Isabela and Pampanga sites were familiar with 

computers through their cooperatives. While the majority of the farmers were not 
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keen on having online technology as the main source of information, most were 

willing to learn how to use a PC. 
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CHAPTER 6. DIFFUSION OF COMPLEX CROP MANAGEMENT 

INNOVATIONS IN FARMER CYBER COMMUNITIES 

6.1 INTRODUCTION 

In the previous chapter, some of the preconditions that necessitated an alternative 

communication system for extension agents and farmers, such as ICTs, were 

discussed. First, the increasing complexity of rice crop management innovations 

that required a substantial knowledge base on crop, pests and the agroecosystem 

to make informed decisions. Second, the shift from generalised to more location-

specific crop management recommendations created serious limitations in the 

ability of the current extension service to respond to farmers’ needs (Department of 

Agriculture, 2000; Barroga, 2010; Hybrid Rice Production, 2010). Third, the 

deregulation of telecommunications services enabled the spread of landlines and 

DSL to most regional areas and urbanised town centres where most offices of 

extension agents are located. While the landline services did not extend to most 

rural areas, the introduction of wireless telephony and SMS created inexpensive 

connectivity for the rural population through voice, texting and wireless 

narrowband internet services (Alegre, 2007; Camba, 2010).  

The emerging ICT ecosystem in rural areas provided an opportunity to find new 

ways of encouraging farmers to use ICTs for their farming enterprise. One of the 

public-sector-led models developed was that of the farmer cyber community. This 

model consisted of a farmers’ organisation (e.g. farmers’ cooperative or irrigators’ 

association), a local government unit and a local knowledge centre (e.g. state 

university or local research centre) that provided technical and logistical support to 

farmer-managed ICTs. Twelve farmer cyber communities were established in major 

rice-growing areas in the Philippines and linked to national knowledge centres 

located within the Metro Manila area. 

This chapter presents the results of a survey conducted in 2009 among members of 

the farming communities at the 12 research sites. The survey investigated farmers’ 
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use of ICTs and identified factors that posed as barriers and enablers of ICT use 

among farmers. 

6.2 SURVEY DESIGN AND IMPLEMENTATION 

A conceptual model of the known and observed variables that seemed to influence 

ICT use among farmers was developed to guide the data collection, processing and 

analysis. These variables included: (1) user traits; (2) ICT traits; (3) content traits; (4) 

organisational support; and (5) location factors. Previous studies on ICT adoption 

focused mainly on user traits and, more recently, ICT traits. These studies, however, 

were made within the context of urbanised users who were mostly educated 

(Sunder and Wicander, 2003; Hasselhoff, 2005; Dada, 2006; Foote and Fillip, 2007). 

In studying rural users who have limited formal education years, social variables 

were taken into consideration given the growing recognition of their influence in 

encouraging ICT use among rural folks (James, 2002; Thomas, 2009; Kamga and 

Cishahayo, 2010). These variables included the role of the community and local 

organisations where opinion leaders and intermediaries can be found. Geographical 

features and farmer location can also influence the adoption of innovations 

(Whitehead and Pratt, 1976; Feldman, 2002; Howell, 2002). This conceptual model 

represents the interaction of five variables that influence the use of ICTs among 

farmers. 

6.2.1 RESEARCH SETTING 

The survey was conducted in July 2009 in 12 farmer cyber communities operating in 

the provinces of Ilocos Norte, Isabela, Nueva Ecija, Pampanga, Laguna, Negros 

Occidental, Agusan del Norte, Davao del Norte, Davao del Sur, Davao Oriental and 

North Cotabato. Except for Laguna and Negros Occidental, these provinces are the 

country’s traditional rice basins, generating the highest yields due to availability of 

support infrastructure, such as irrigation, road networks, buying and storage 

facilities, and rice seed suppliers. There is also a view that farmers in these areas are 

more open to farm innovations (PhilRice-BAS, 2011). 
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6.2.2 SURVEY DESIGN AND PRE-TESTING OF QUESTIONNAIRE 

As part of the questionnaire design, a scoping work was conducted in the 

Philippines in November 2008 to determine the availability of the sites and 

respondents two years after establishment. The scoping work also validated the 

conceptual model drawn from theoretical and empirical findings in the literature 

and the researcher’s field experience. Based on the scoping work, a questionnaire 

was developed to capture farmers’ experience in their initial use of ICT, and provide 

empirical data to answer the second research question: ‘What are the individual 

level and broader place-based factors that influence adoption or non-adoption of 

ICTs?’ 

The questionnaire was divided into five parts: (1) awareness and participation in 

ICTs; (2) use and non-use of ICTs; (3) organisational support for ICTs; (4) views and 

effects of ICTs; (5) sociodemographics and farming enterprise. Adequate 

instructions were provided to guide respondents on how many answers they could 

choose, and when to jump to the next sections of the questionnaire, where 

applicable. The questionnaire was approved by the UWA Human Ethics Committee 

with minor revisions.  

The approved questionnaire was sent to the Philippines for localisation and 

translation by project site managers, with assistance from a rural sociologist from 

PhilRice. Minor revisions were introduced, such as local names for some ICT 

terminologies and types of ICT services that were offered. The questionnaire was 

translated into three major languages—Tagalog, Ilocano and Bisaya. The localised 

questionnaire was later pre-tested in Luna, Apayao; Munoz, Nueva Ecija; and 

Banaybanay, Davao Oriental. Individual farmer interviews took from 45 minutes to 

one hour to complete the questionnaire.  

6.2.3 DATA COLLECTION PROCEDURES 

The data collection took place from June to July 2009 involving 180 rice farmers in 

12 geographically dispersed sites in the Philippines. For each site, about 15 farmers 

participated in the group interview sessions. They were randomly selected from 25 

farmers who voluntarily attended the basic ICT training in 2007. Due to the lengthy 
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interview of one farmer during pre-testing, a modified group interview session was 

used for greater efficiency. This modification was made based on the following 

constraints: (1) June and July were the peak of the rice planting season; (2) it was 

the season of monsoon rains and tropical cyclones; (3) language differences exist 

from north to south of the country; and (4) farmers from the 12 sites were 

geographically dispersed across the entire archipelago which entailed 1–2 days of 

travel time to reach each site.  

To ensure the quality of the data collected using the modified group interview 

sessions, the meeting was held in a place that was familiar to all participants (i.e. 

farmers’ cooperative or village and municipal halls). A facilitator introduced the 

researcher to the participants, the objectives of the research, and the rights of the 

interview participants (i.e. the right to confidentiality, non-disclosure of their 

identities, and option to leave at any time they felt uncomfortable with the 

interview process). Each farmer was given a copy of the questionnaire in his/her 

language. The researcher then read out each question and the answers to choose 

from. Assistants ensured that farmers were on the right page and able to mark their 

answer to each question. In areas where the researcher did not speak the local 

language, the site manager provided a translator to help the researcher during the 

interview session. An assistant was also provided for every four farmers to ensure 

that they were on the same page and supplied answers to all the questions that 

were relevant to them. The group interview session allowed the interview process 

to be completed within two hours from introduction to the actual reading of the 

questions. 

6.2.4 DATA ANALYSIS PROCEDURES 

Of the 180 questionnaires that were filled in and returned by the farmers, 144 

forms were complete and valid for processing and analysis. Data encoding and 

cleaning were initially made in MS Excel software (2009 version). The data were 

later exported to SPSS software (Graduate Pack version 19) for further recoding and 

data processing. Nominal and ordinal data were summarised as frequency counts 

and percentages and presented in two-way and four-way category tables. Other 

findings were presented in graphs. Descriptive statistics were generated for 
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continuous or scale data, such as farmers’ age, household size, years of farm 

experience and other quantifiable sociodemographic characteristics. For the 

farming enterprise, nominal profit was computed by multiplying the buying price of 

paddy at the time less the cost of production per hectare. A large number of 

respondents did not provide complete harvest records. The e-learning and web-

conference ICT services were dropped from the analysis since these new services 

had limited coverage and were not offered to all sites at the time of the survey. The 

analysis focused mainly on the use of DVDs, website and SMS in the 12 cyber 

communities of the OpAPA project. The following sections present the results of 

this survey. 

6.3 DESCRIPTION OF FARMER CYBER COMMUNITIES 

Table 6.1 presents some relevant farmer characteristics that have been identified as 

having some influence on farmers’ receptiveness, acceptability or potential for the 

actual use of ICTs. 

6.3.1 FARMER CHARACTERISTICS 

Age and family size. There have been several reports on the aging population 

among the farming community (PhilRice-BAS, 2011). This trend was observed across 

the research sites, where the farmers’ average age was 49. The majority of farmers 

(69 per cent) were in the 35 to 59 age group. Only 12 per cent were under 35 years 

old. There were more male (61 per cent) than female respondents (39 per cent).  

In several sociological studies, age and gender are important indicators of 

receptiveness to technical innovations (Rahman, 2003; Pannell et al., 2006). Family 

size is another indicator of social wellbeing in rural areas. The majority of the 

respondents (74 per cent) had a large household size with more than five members. 

An almost equal number of the respondents had households with less than four 

members (63 per cent).  

It has been contended that a larger family size tended to limit the available 

resources for farm expenses, which has consequently limited farmers’ access to 

farm innovation (Feder and O’Mara, 1981; Batz, 1996, 2003). 
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Education. The majority of farmers completed primary and secondary education, 

with a few obtaining vocational or trade skills (60 per cent). Interestingly, a high 

number of respondents obtained some tertiary education, with a few graduate and 

postgraduates within their ranks (40 per cent). Similar to age and family size, higher 

educational attainment can influence receptiveness to innovations (Feder, 1993; 

Sturn and Smith, 1993; Pannell, 2002). 

Experience with ICTs. While the majority of farmers indicated that they did not 

have prior experience with ICTs (55 per cent), a good proportion had a basic 

knowledge of ICTs (34 per cent) and some were confident in the use of computers 

(11 per cent). This has significant implications in rural communities in terms of the 

emergence of new infomediaries or gatekeepers who can link farming communities 

with knowledge centres.  

 

TABLE 6.1. SOCIODEMOGRAPHIC CHARACTERISTICS OF RESPONDENTS, N=144 

Variable n Per cent 

Age Young (≤35) 17 11.8 

Average (35–59) 100 69.4 

Old (≥60) 27 18.8 

TOTAL 144 100.0 

Gender Male 88 61.1 

Female 56 38.9 

TOTAL 144 100.0 

Family size Small 63 46.0 

Medium to large 74 54.0 

TOTAL 137 100.0 

Education Secondary level 81 60.0 

Tertiary level 54 40.0 

TOTAL 135 100.0 

ICT experience None 77 55.0 

Basic 47 33.6 

Confident 16 11.4 

TOTAL 140 100.0 
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Ownership of ICTs. Interestingly, Table 6.2 shows that there were farmers who 

owned computers and had internet connections (19 and 14 per cent, respectively). 

In previous studies, farmers whose family members owned or used computers were 

more receptive to this innovation (Warren, 2003), while the majority of farmers (58 

per cent) who owned TVs and DVDs did not consider these as sources of agricultural 

information. Most farmers still regarded extension agents as their most important 

source of agricultural information (82 per cent) followed by printed publications (44 

per cent).  

6.3.2 FARMING ENTERPRISE 

Main crop. As expected, nearly all respondents (98 per cent) grew rice as their main 

crop year-round (Table 6.3). Unlike other farmers in the country, most were 

landowners (97.4 per cent), but had less than 2 ha of land holdings (74 per cent). 

There were farmers in Davao province that owned 3–5 ha (26 per cent), which was 

uncommon in other areas of the country (PhilRice-BAS, 2011). Almost all the sites 

were grown with modern high-yielding rice varieties (HYVs) and, more recently, 

hybrid rice varieties.  

 

TABLE 6.2. ICT OWNERSHIP AND MAIN SOURCE OF AGRICULTURAL INFORMATION, N=144 

 n Per cent 

ICT ownership 

Mobile phone 

TV with DVD 

Desktop PC 

PC with internet 

TOTAL 

 

113 

81 

26 

19 

239 

 

81.3 

58.3 

18.7 

13.7 

171.9 

Source of agriculture information 

Print 

Broadcast 

Interpersonal 

ICT 

TOTAL 

 

63 

28 

116 

46 

253 

 

44.4 

19.7 

81.7 

32.4 

178.2 
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Farming experience. The majority of farmers had extensive farming experience (67 

per cent) ranging from 20–30 years but may not be any better acquainted with 

modern rice farming techniques than the 33 per cent of farmers who had limited 

rice farming experience. What was new for all farmers was the cultivation of hybrid 

rice. This was evident among many farmers who still used older generation varieties 

(43 per cent in the wet season and 52 per cent in the dry season). However, this 

may be due to their limited access to the latest rice varieties; high cost of seeds; and 

continued preference of consumers for older varieties.  

Income from rice farming. About half of the farmers reported some profit (54 per 

cent during the wet season and 52 per cent during the dry season) which gave some 

indication of the nominal incomes from rice farming (Tables 6.3 and 6.4). The rest of 

the farmers had incomplete production data. The average profit of farmers per 

four-month crop cycle was AU$1090.34 (PHP41 203.9) during the wet season cycle 

and AU$1498.64 (PHP56 633.7) during the dry season cycle. Compared to other rice 

farming areas, these profit margins were considered high (PhilRice-BAS, 2011; Rice 

Policy Forum, 2010). 

The nominal return was computed as a farmer’s reported harvest multiplied by the 

buying price (PHP13.26/kg during the wet season and PHP15.94/kg during the dry 

season) as set by the National Food Authority (NFA) to get gross income. The 

production cost per hectare (PHP12 000/ha) as estimated by the BAS was deducted 

from the gross income to get the nominal profit per hectare.  
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TABLE 6.3. FARMING ENTERPRISE OF RESPONDENTS, N=144 

Variable N Per cent 

Occupation Farming and others 18 13.4 

Farming only 116 86.6 

TOTAL 134 100.0 

Main crop Rice 118 97.5 

Others 3 2.5 

TOTAL 121 100.0 

Farm size <2 ha 107 74.3 

≥3 ha 37 25.7 

TOTAL 144 100.0 

Tenure Owner 89 67.4 

Renter and others 43 32.6 

TOTAL 132 100.0 

Farming experience Low 80 66.7 

High 40 33.3 

TOTAL 120 100.0 

Wet season (WS) rice 

variety 

Old variety 51 42.9 

New variety 68 57.1 

TOTAL 119 100.0 

WS profit With profit 77 53.5 

Incomplete harvest data 67 46.5 

TOTAL 144 100.0 

Dry season (DS) rice 

variety 

Old variety 61 52.1 

New variety 56 47.9 

TOTAL 117 100.0 

DS profit With profit 75 52.1 

Incomplete harvest data 69 47.9 

TOTAL 144 100.0 

Note: TOTAL row reflects the number of respondents of the 144 who responded; Per cent 
column is valid per cent. 
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TABLE 6.4. MEAN OF SELECTED FARMING-RELATED PROFILES OF FARMERS 

Variable N Mean (SD) 

Farm size (ha) 144 2.3 (3.3) 

Farming experience (years) 122 22.8 (14.1) 

Harvest (t/ha) 

 Wet season 

 Dry season 

 

77 

75 

 

90.2 (44.9) 

94.9 (41.6) 

Profit (PHP/ha) 

 Wet season 

 Dry season 

 

77 

75 

 

41 203.9 (23 274.0) 

56 633.7 (25 849.1) 

Note: 1 PHP=0.0265 $AUD; 1 $AUD=37.79 PHP in July 2009 (Source: www.xe.com) 

 

6.3.3 FARMERS’ USE OF ICTS 

Can rural farmers in the Philippines use computers and the internet for farming? 

The answer depends on which metrics are applied to rural farmers. Previous studies 

have used urban metrics to measure farmers’ actual computer use and proficiency. 

This has placed rural farmers at a disadvantage and failed to capture farmers’ 

experiences with modern technology (Gasperini et al., 2001; Milicevic and Garies, 

2004). In this study, farmers’ educational attainment, resources and social contexts 

were considered when framing the questions that would capture how farmers cope 

with ICT.  

To assess their ICT usage, farmers were initially asked if they had used agricultural 

information which they believed originated from ICTs. A follow-up question was 

asked if such information was derived through actual use of ICTs or whether the 

information was relayed through intermediaries. Farmers were then asked which 

types of ICTs they used and whether this was direct or indirect use. 

Used information from ICTs. Table 6.5 shows where farmers obtained their 

agricultural information. The majority of farmers (87 per cent) believed they had 

used agricultural information that originated from ICTs, even though the 

information may have been shared through various interpersonal and informal 

channels. While this was indicative of a strong ICT presence within the farming 
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community, it did not identify which type of ICTs the information came from. On 

the other hand, there were very few farmers (13 per cent) who did not use any 

information from ICTs. 

 

TABLE 6.5. USED INFORMATION FROM ICTS, N=144 

Used info from ICT? n Per cent 

Yes 125 86.6 

No 19 13.4 

 

Types of ICTs used by respondents. The remote location of the sites and their 

limited communications infrastructure prompted the development of online and 

offline digital resources that contained the same content and services in different 

formats, such as: (1) DVD containing the Rice Knowledge Bank for offline browsing 

of rice production guide; (2) a web portal (www.openacademy.ph) for internet 

browsing of important agricultural websites; and (3) the use of SMS for all queries in 

agriculture. 

In Table 6.6, the majority of the farmers identified Rice Knowledge Bank (DVD) as 

their main source of agricultural information (82 per cent) followed by the Open 

Academy web portal (76 per cent) and the Pinoy Farmers’ Text Centre (63 per cent). 

Even without an internet connection, digital content and services may still be 

available to rural users through offline media such as DVDs. 

 

TABLE 6.6. TYPES OF ICTS USED BY RESPONDENTS, N=144 

Types of ICTs used n Per cent 

DVD 118 81.9 

Web 109 75.7 

SMS 91 63.2 

 

Table 6.7 shows farmers’ reported ICT usage for each ICT type encountered. Actual 

use referred to individualised and independent use of computers, internet and SMS. 

There were a few individuals who had basic knowledge of computers and those 
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who learned to operate ICTs through the centre. Actual use of ICTs was low for DVD 

and the web (11 per cent and 18 per cent, respectively), but high for SMS (31 per 

cent).  

Assisted users, on the other hand, are farmers who went to the ICT centre to search 

information in two ways: (1) by requesting the computer operator or fellow farmer 

to look up information for them on DVDs or the web; and (2) groups of farmers who 

tried to search information from DVDs or the web, with assistance from a computer 

operator or fellow farmer. Assisted use of ICTs was high for both DVD and the web 

(51 per cent and 48 per cent, respectively), but low for SMS (21 per cent) (Table 

6.7). 

Similarly, relayed users of ICT are farmers who were shared information by other 

individuals who have used ICTs, such as fellow farmers, cooperative leaders, 

extension agents and local organisations. Sharing could be through personal 

exchanges, farmer group learning, meetings or text messaging. Relayed use of ICTs 

was low for the three types of ICTs (18 per cent for DVD, 7 per cent for web, and 6 

per cent for SMS, respectively).  

Finally, some farmers did not use any ICTs, relying on personal experience and their 

usual sources of information. The number of non-users of DVDs and the web was 

modest (18 per cent and 24 per cent, respectively). There were, however, a high 

number of non-users of SMS (37 per cent). While there was high ownership of 

mobile phones among farmers, several factors have constrained their use: (1) 

mobile units owned by other family members; (2) low registration in farmers’ text 

centre; (3) limited funds to buy load credits; and (4) differences in local language 

with farmers’ text centre. 
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TABLE 6.7. ICT USE PATTERN OF RESPONDENTS 

ICT usage DVD WEB SMS 

 N Per cent N Per cent N Per cent 

Actual 15 11.0 24 17.6 40 31.0 

Assisted 69 50.7 67 49.3 27 20.9 

Relayed 26 19.1 10 7.4 9 7.0 

Did not use 26 19.1 35 25.7 53 41.1 

TOTAL 136 100.0 136 100.0 129 100.0 

 

Non-use of ICTs. Table 6.8 presents farmers’ reasons for non-use of ICTs, which 

included farmers who did not use ICTs and those who obtained information through 

relay channels. Personal ability was cited by most farmers as the main reason for 

non-use of ICTs (64 per cent for DVD and 53 per cent for web). Personal ability 

reasons included lack of confidence, fear of breaking the computer, fear of ridicule, 

and simply lacking in skills and training. Physical inability included the inability to 

read fine letters, difficulty in operating the mouse, and strain from staring at a 

computer monitor.  

This trend, however, differed for SMS. The main reason for non-use of SMS was 

technical (36 per cent) not personal ability. This could be the complex registration 

process which required keying in several keywords on a prescribed syntax. Technical 

problems that were cited for DVD and the web included navigation of DVD content 

in HTML, slow and intermittent internet connection, lack of presence or coverage of 

telecom services, high cost of subscription, and cost of mobile phone and load 

credits. 
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TABLE 6.8. RESPONDENTS REASONS FOR NON-USE OF ICTS, N=144 

ICT type ICT use Reasons for non-

use 

n Per cent 

DVD Actual + Assisted Use 

Did not use + Relayed 

– 

Technical 

Ability 

TOTAL 

39 

13 

91 

143 

27.1 

9.1 

63.6 

100.0 

Web Actual + Assisted Use 

Did not use +Relayed  

– 

Technical 

Ability 

TOTAL 

37 

29 

73 

139 

26.6 

20.9 

52.5 

100.0 

SMS Actual + Assisted Use 

Did not use + Relayed  

– 

Technical 

Ability 

TOTAL 

53 

44 

27 

124 

42.7 

35.5 

21.8 

100.0 

 

6.3.4 FARMERS’ ACCESS TO AGRICULTURAL CONTENT THROUGH ICTS 

What information was accessed by farmers, directly or indirectly from ICTs? What 

ICT type provided more information and accessibility to farmers? The breeding of 

new HYVs and hybrid rice also led to the development of complex and knowledge-

intensive crop management innovations. Starting with integrated pest management 

(IPM) in the 1990s, other management concepts such as integrated nutrient 

management (INM), integrated weeds management (IWM) and integrated crop 

management (ICM) were developed in the mid-2000s to protect and sustain the 

environment (FAO, 1991; Hybrid Rice, 2010; PhilRice R&D Highlights, 2010).  

These technologies, however, required an extensive working knowledge of agro-

ecology, pest dynamics and the critical growth stages of the rice crop to make 

timely management decisions. Online information covered critical crop growth 

stages of the rice crop and recommended crop management technologies. The 

content types were classified into two: (1) simple or single component innovations, 

including seed, harvest and postharvest, and price information; and (2) complex or 

multi-component innovations, including land and crop management, water and 
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weeds management, and pest and nutrient management. This complex crop 

management information was contained in various digital formats to provide wider 

access to communities even with limited connectivity, described briefly below. 

DVD. The Rice Knowledge Bank DVD contained production guides, gallery of rice 

varieties, pests, natural enemies of pests, diseases, weeds and a pest diagnostic tool 

called Rice Doctor, among others. It was written and formatted as webpages (using 

HTML) enabling offline browsing in areas with limited internet access.  

Web. The Pinoy Farmers’ Internet (www.openacademy.ph) web portal contained 

various downloadable production guides and leaflets on local rice culture which was 

translated in several local languages. It contained images and video clips on rice 

varieties, pest, diseases, machinery and food products. The website also served as a 

gateway to websites of all local and international agricultural agencies, including the 

Rice Knowledge Bank link. The site was designed for extension workers and farmer 

leaders. While the website was online at the start of the project, internet access to 

the sites was established only a year after. There was also uneven internet access 

among the farmer cyber communities due to slow and intermittent connection, and 

lack of trained internet users in some sites.  

SMS. The Pinoy Farmers’ Text Centre provided a free advisory service and farm tips 

to extension agents and farmers using SMS. While the service was operational at 

the start of the project, it was introduced to the sites in the third year of their 

operations. A dedicated centre staff captured farmers’ queries and searched for the 

appropriate answer from the DVD and web portal or routed the query to crop 

experts. In instances where the query was not resolved, experts were dispatched to 

the farmers’ field to remedy the problem. Free weekly farming tips on critical plant 

growth stage were sent to those who registered for the service following the 

registration syntax via SMS. 

Simple crop management innovations. Table 6.9 shows the type of content that 

was accessed by farmers. For all ICT types, seed information topped the list of 

content that was searched, especially at the start of the cropping season (DVD=48 

per cent; web=34 per cent; SMS=36 per cent). While considered a simple and single 
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component innovation, the use of quality seeds is a key factor for a successful crop. 

However, farmers have limited access to the latest and most suitable varieties for 

their location. 

Complex crop management innovations. What was interesting, however, was the 

high number of farmers who searched knowledge-intensive crop management 

information from all ICT types. The DVD was used by farmers to search for water 

and weed management technologies (44 per cent). In contrast, farmers searched 

for integrated pest and nutrient management information from the web portal (38 

per cent) and the text centre (35 per cent). Pest and nutrient management were 

considered the most complex decisions to make due to the dynamic interaction of 

environment, climate, crop growth cycle, pest life cycles and the presence of pest 

predators (Barroga, 2010). Unlike DVDs, the web portal and SMS had 

communication channels that allowed two-way interactions between farmers and 

experts throughout the growing season. Few farmers searched for information on 

land preparation, harvesting or prices using the three ICT types, which may be due 

to farmers’ familiarity and experience with this content, or that they had little 

control in these areas.  
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TABLE 6.9. CONTENT ACCESSED BY RESPONDENTS FROM ICTS, N=144 

ICT Content N Per cent 

DVD (n=115) Seed information 85 47.5 

Land and crop management 10 5.6 

Water and weeds 

management 

79 44.1 

Pest and nutrient 

management 

5 2.8 

Web (n=103) Seed information 63 34.2 

Harvest & postharvest  2 1.1 

Price information 7 3.8 

Land and crop management 28 15.2 

Water and weeds 

management 

14 7.6 

Pest and nutrient 

management 

70 38.0 

SMS (n=84) Seed information 52 35.6 

Harvest and postharvest 5 3.4 

Price information 9 6.2 

Land & crop management 16 11.0 

Water and weeds 

management 

13 8.9 

Pest and nutrient 

management 

51 34.9 

Note: Multiple responses (1) 

 

6.3.5 FARMERS’ PERCEPTIONS OF ICTS 

Farmers’ perceptions of technology attributes can influence their use of innovation 

(Adesina and Zinnah, 1993; Rogers, 2003; Perrel and Steven, 2006). Nine attributes 

of ICTs were identified, based on the earlier scoping work where farmers were 

asked whether they agreed or disagreed with the traits ascribed to each ICT type. 

Table 6.10 presents the farmers’ perceptions on these attributes. 
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TABLE 6.10. ICT TRAITS FAVOURED BY RESPONDENTS 

Traits DVD, n=114 Web, n=107 SMS, n=86 

n Per cent n Per cent n Per cent 

Trustworthy 88 14.4 76 15.0 55 14.0 

Content localised 78 12.7 63 12.4 52 13.3 

Can query 50 8.2 76 15.0 78 19.9 

Fast information 100 16.3 91 17.9 62 15.8 

Multimedia 81 13.2 64 12.6 23 5.9 

No need to train 42 6.9 25 4.9 24 6.1 

Confident to use 56 9.1 49 9.6 0 0.0 

Portable 71 11.6 45 8.9 59 15.1 

Low cost 47 7.7 19 3.7 39 9.9 

Note: Multiple responses (1) 

 

DVD traits. More farmers agreed that DVDs provided fast and trustworthy 

information on rice (16 per cent and 14 per cent, respectively). Farmers also agreed 

that information was presented in multimedia format (13 per cent) and content was 

adapted to local conditions (13 per cent). While some farmers believed that DVDs 

were portable (12 per cent), only a few farmers agreed that they were confident 

using them (9 per cent), it could help them to ask crop experts for advice (8 per 

cent), it was low cost (8 per cent) and it did not require any training (7 per cent). 

Web traits. More farmers agreed that the web portal provided fast information (18 

per cent), was trustworthy (15 per cent) and enabled them to ask crop experts for 

advice (15 per cent). Similar to DVDs, farmers found the web portal media-rich (13 

per cent) and catered to their local production system (12 per cent). On the other 

hand, few farmers agreed that they were confident to surf the web portal (10 per 

cent), the desktop PC was portable (9 per cent), and one does not need training to 

surf the web (5 per cent). Very few farmers agreed that access to the web portal 

was inexpensive (4 per cent). 

SMS traits. Most farmers agreed that SMS enabled them to ask crop experts for 

advice (20 per cent), the response to the query was fast (16 per cent), the advisory 

was trustworthy (14 per cent) and the content addressed local conditions (13 per 
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cent). Few farmers agreed that the service was low cost (10 per cent). While 

registration to the SMS service was free, farmers had to use their mobile phone and 

spend their credit or load to ask experts via SMS. Very few farmers agreed that no 

training was needed to operate mobile phones (6 per cent). However, almost all of 

the farmers were not confident in joining the free SMS advisory service due to the 

complicated registration syntax. Very few farmers agreed that the mobile phone 

had multimedia capabilities (6 per cent).  

6.3.6 ORGANISATIONAL SUPPORT FOR FARMERS’ USE OF ICTS 

The farmer cyber community included a farmers’ organisation and two local 

organisations—a state university or research centre and a local government unit. 

Farmers’ membership in a local farmers’ organisation such as a cooperative was 

encouraged for economic support. The membership of two local organisations, on 

the other hand, facilitated the provision of technical and logistical support to 

farmer-managed ICT systems, until they could develop a business model to sustain 

their operations. This section assessed (1) how well the organisations performed 

their role in terms of raising awareness and participation of farmers in ICTs; (2) how 

the farmers’ organisation influenced farmer participation; (3) what strategies were 

employed by these organisations to encourage farmers to use ICTs; and (4) whether 

farmers perceived a strong partnership among the three organisations.  

Farmers’ awareness of ICTs. Awareness campaigns on the use of ICT for agriculture 

were led initially by national project drivers. At the local level, however, regional 

state universities promoted several agriculture-based ICT projects to local leaders 

and the farming community. Five ICT projects were identified: OpAPA-led PhilRice, 

Knowledge Networking for Enterprising Agricultural Communities (K-AGRINET) led 

by the Development Academy of the Philippines (DAP), the Farmers’ Information 

and Technology Service (FITS) led by PCARRD, e-GOV or electronic government 

services of the local government unit, and the Rice Knowledge Bank (RKB) led by 

IRRI.  

Table 6.11 shows that the majority of farmers had a medium level of awareness 

(50.0 per cent) of ICT projects operating in their area at the time of the survey. 

Awareness level was estimated based on how many ICT projects they recalled, 
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which was classified as low (0–1), medium (2–3) and high (4 and above). Based on 

farmers’ responses, the local organisations seem to have raised the farmers’ 

awareness level to a sufficient level. About one-quarter of farmers had a high level 

of awareness (28 per cent).  

Farmers’ participation in ICTs. ICT events that were organised by local organisations 

included: ICT caravan in 2006, basic ICT training in 2007, introduction of the Pinoy 

Farmers’ Internet web portal in 2007, and registration for the farmers’ text centre in 

2007. Farmers’ participation level was based on how many events they participated 

in: low (0–1), medium (2–3) and high (4 and higher).  

Based on farmers’ responses, there was low to moderate participation in ICT events 

(52 per cent and 42 per cent, respectively). While awareness level was high, this did 

not translate into higher participation levels. This trend was not unexpected due to 

a host of internal and external barriers. What became interesting, however, was the 

presence of a few farmers that had a high awareness level (29 per cent) and high 

participation level (6 per cent). These few farmers could be described as individuals 

with high computer self-efficacy (Bandura, 1986) who assisted other farmers to 

search for information on the computer and internet. 

Farmers’ group. The majority of farmers belonged to an agricultural multipurpose 

cooperative (89 per cent). These cooperatives provided a range of services to 

farmers, including production loans consisting of cash and farm inputs; harvesting, 

processing and storage of farmers’ produce; and assured markets for their produce. 

Due to their business orientation, farmer cooperatives have the potential to use 

ICTs for generating livelihood for their members. In contrast, 11 per cent of the 

farmers belonged to irrigators’ associations (IA). Unlike farm cooperatives, IAs can 

only ensure the availability of irrigation water to their members. They have limited 

financial resources to support the production and marketing of members’ produce. 
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TABLE 6.11. SUPPORT AND INFLUENCE OF LOCAL ORGANISATIONS, N=144 

Variable n Per cent 

Awareness of ICT programs Low 

Medium 

High 

TOTAL 

32 

72 

40 

144 

22.2 

50.0 

27.8 

100.0 

Participation in ICT events Low 

Medium 

High 

TOTAL 

75 

61 

8 

144 

52.1 

42.4 

5.6 

100.0 

Farmers’ group Irrigators’ association 

Cooperatives 

TOTAL 

15 

118 

133 

11.3 

88.7 

100.0 

Local agency support Single agency 

Dual agencies 

TOTAL 

101 

43 

144 

70.1 

29.9 

100.0 

Major influence in ICT use Project implementers 

Community leaders 

TOTAL 

49 

87 

133 

36.0 

64.0 

100.0 

 

Organisational support. The long-term sustainability of the farmer ICT system was 

predicated on the support of the two local organisations. How well this partnership 

operated was assessed through farmers’ perceptions of how many agencies were 

supporting their group. The majority of farmers had the perception that they were 

being supported by only one organisation (70 per cent). About one-third of farmers 

thought they were being supported by two local organisations (30 per cent). 

Indeed, there were sites where only an SCU or the local research centre was actively 

supporting the farmers’ group. There were a few sites where the farmers’ 

organisation, SCU and local government had strong ties, coordination and 

partnership in supporting the farmers’ organisation. While it was difficult to 

establish a direct effect of organisational partnership on the performance of the 

sites, it was observed that some sites were stagnant while others ceased operations 

before the project ended. Some sites remained operational, even towards the end 
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of project life, offering livelihood opportunities beyond the initial information 

services. 

Major influence in ICT use. Sustainability of farmer-based ICT systems depends on 

the involvement of local organisations that can provide technical and logistical 

support to farmers. The involvement of local organisations was assessed indirectly 

from the farmers who were asked to identify the major influence on their use of 

ICTs. The majority of farmers (64 per cent) identified local community leaders as the 

main influence on their use of ICTs. These included farm cooperative leaders, 

extension agents, the local mayor, and university officials. On the other hand, 36 

per cent of the farmers identified the national project leaders as their main 

influence on ICT use. This finding has important implications for involving 

community leaders in the design of ICT systems because of the respect and 

credibility ascribed to them by the community (Chapman and Slaymaker, 2002: 

James, 2002, Thomas, 2009; Kamga and Cishahayo, 2010).  

Promotion strategies. Farmers were asked how their organisations encouraged 

them to use ICTs. Four important strategies made by the organisations were 

identified by the farmers: (1) gathered their information needs in the development 

of ICT content and services; (2) hired a PC operator to assist farmers to search for 

information; (3) encouraged farmers to visit the farmer cyber community whenever 

faced with farm problems; (4) encouraged farmers to register for the farmers’ text 

centre to get advice via SMS.  

Table 6.12 shows that the gathering of farmers’ information needs for the 

development of digital content and service was cited by 35 per cent of the farmers 

as the most important support given to them. This was followed by organisations 

inviting them to visit the ICT centre (33 per cent) and register for the SMS advisory 

service (17 per cent). The hiring of the PC operator, on the other hand, was cited by 

only 15 per cent of the respondents. Only two sites hired a PC operator to assist 

farmers while the other sites had volunteers such as cooperative officers, farmer 

leaders and farmers’ children. 
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TABLE 6.12. PROMOTION STRATEGY OF LOCAL ORGANISATIONS, N=144 

Strategy n Per cent 

Gather information needs 58 34.7 

Go cyber community 55 32.9 

Hire PC operator 25 15.0 

Register in farmer’s text centre 29 17.4 

Note: Multiple responses 

 

6.3.7 LOCATION OF FARMER CYBER COMMUNITIES 

The influence of location on farmers’ use of ICTs was viewed in terms of their 

physical distance from the knowledge centres, the available infrastructure (e.g. 

agricultural input suppliers, transport system, and telecommunications networks) 

and place innovativeness or the community’s receptiveness to new ideas as 

influenced by the social, cultural, political and economic environment of farmers. 

Table 6.13 shows the geographical distribution of the respondents in the 12 

research sites across three major islands of the Philippines. Five sites were located 

in Luzon, representing 42 per cent of the farmers. Of these sites, the Isabela and 

Nueva Ecija sites are the traditional rice granaries of the country. Pampanga’s rice 

production areas have dwindled over the years due to the eruption of Mt Pinatubo 

in the early 1990s and the rapid urbanisation of this area. The Ilocos region grows 

rice mostly for local consumption due to its limited area and semi-arid climate. 

There were six sites in Mindanao representing 43 per cent of the farmers. These 

areas are the farthest sites but were the early adopters of hybrid rice technology in 

the Philippines. There was only one site in the Visayas representing 15 per cent of 

the farmers. In early 2000, rice culture was introduced in Negros Occidental which is 

traditionally a sugarcane growing region. 
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TABLE 6.13. DISTRIBUTION OF RESPONDENTS BY ISLAND AND PROVINCE, N=144 

Island Province N Per cent 

Luzon  

Ilocos Norte 

Isabela 

Nueva Ecija 

Pampanga 

Laguna 

61 

(15) 

(10) 

(9) 

(13) 

(14) 

42.3 

(10.4) 

(6.9) 

(6.3) 

(9.0) 

(9.7) 

Visayas  

Negros Occidental 

21 

(21) 

14.6 

(14.6) 

Mindanao  

Agusan del Norte 

Davao del Norte 

Davao Oriental 

Davao del Sur 

North Cotabato 

62 

(15) 

(7) 

(15) 

(9) 

(16) 

43.1 

(10.4) 

(4.9) 

(10.4) 

(6.3) 

(11.1) 

TOTAL 144 100.0 

Note: Per cent may not total 100% due to rounding 

 

Table 6.14 shows the relative distance of the farmers from national knowledge 

centres. The distance of the farmers’ sites from national knowledge centres was 

measured as aerial distance or a straight line from the knowledge centre to the 

sites. The national knowledge centres such as PhilRice, Department of Agriculture, 

IRRI and PCARRD were all within 150 km radius of metropolitan Manila. 

About half of the respondents (42 per cent) were within 300 km from the national 

knowledge centres. However, there was an almost equal number (43 per cent) who 

were more than 1000 km from the national knowledge centres. The remaining 

respondents (15 per cent) were located 300 to 700 km south of Manila, namely 

Negros Occidental in the Visayas and Agusan del Norte in Mindanao. The nearest 

sites to the national knowledge centres were Nueva Ecija, Pampanga and Laguna. 

The farthest sites in the north were Ilocos Norte and Isabela. The remotest sites 

were in the southern Philippines, namely Cotabato and Davao. 
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Table 6.14. Distance of respondents and quality of ICT connection, n=144 

Variable n Per cent 

Air distance from PhilRice ≤300 km 

300–705 km 

>705 km 

TOTAL 

61 

21 

62 

144 

42.2 

14.6 

43.1 

100.0 

Connectivity Intermittent 

Stable 

TOTAL 

63 

81 

144 

43.8 

56.3 

100.1 

Note: Per cent may not total 100% due to rounding 

 

Connectivity of the sites. The location of the sites from the town centres had 

implications for access to telecommunications services. Most of the sites were 

located on the fringes of town centres, with limited access to telecommunications 

services. Except for the Isabela site that was located in the town centre, the 

remaining sites did not have landline or DSL connections. Six sites were covered by 

cellular networks, which enabled them to access wireless internet and text 

messaging services: Ilocos Norte, Pampanga, Laguna, Negros Occidental, Midsayap-

Cotabato and Banaybanay in Davao Oriental. The slow internet connection was 

capable of web browsing but could not provide quality video conferencing. It 

appeared that sites with commercial wireless internet and SMS were slower, but 

more stable (56 per cent).  

Five sites did not have any telecommunications services, but their proximity to town 

centres (within 25 km radius) enabled them to tap signals from the town centre. 

These sites included Nueva Ecija, Negros Occidental, Agusan del Norte, Davao del 

Sur and two Cotabato sites. This was made possible through the use of low-cost 

networking devices and homemade Wi-Fi antennas, which extended the coverage 

of the internet and cellular data networks to farmers’ communities. While these 

sites achieved high-speed connectivity, these self-installed and self-managed 

wireless relay systems were intermittent, maintenance-intensive and suffered from 

longer response times (44 per cent). Indeed, the location of the sites had 
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implications on the availability, quality and response time of ICT services to the 

farming community.  

Place innovativeness. Another aspect of location that may have influenced farmers’ 

use of ICTs for rice farming was the prevailing culture of innovativeness and local 

receptivity of each of the sites. In terms of farming, the traditional rice granaries 

were Isabela, Nueva Ecija, Davao del Sur and Davao Oriental; and Cotabato. These 

areas have well developed agricultural, transport, and telecommunications 

infrastructure and most farmers grew rice year-round. Over the years, these areas 

have achieved the highest recorded rice harvests owing to their rapid adoption and 

spread of HYVs and hybrid rice (PhilRice-BAS, 2011). 

Other sites such as Ilocos Norte, Laguna, Agusan del Norte, and Tagum in Davao del 

Norte were more diversified, growing cash crops, plantation crops and fruit trees in 

addition to rice. These sites were also found in fast urbanising and industrialising 

areas, creating new livelihood opportunities aside from rice farming. One site was 

relatively new to rice farming, Negros Occidental on Visayas Island. This province 

traditionally grows sugarcane for export. Farmers who used to work as sugarcane 

plantation labourers had to transition to more knowledge-intensive modern rice 

production techniques. Hence, the shift to rice culture involved more than 

agronomic changes for farmers, but social and cultural challenges. This area of 

interest, however, was beyond the scope of the study. 

6.3.8 SOME EFFECTS OF ICT USE AMONG FARMERS 

Three years after the establishment of cyber communities, farmers were asked 

about the overall impact of ICTs in their community. Table 6.15 summarises 

farmers’ views on some of the effects of ICTs among the farming community. There 

was an overall positive appreciation of ICTs in terms of their ability to respond to 

the needs of farmers in rice farming. This positive experience was brought about 

because agriculture experts replied to farmers’ email inquiries (99 per cent), the 

web portal provided farmers with useful agricultural information (98 per cent) and 

the farmers’ text centre provided answers to their queries and tips on rice farming 

(97 per cent).  
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For farmers who usually preferred interpersonal communication channels, the use 

of ICTs as an alternative communication channel gained modest ground. Farmers 

claimed that they could get assistance from the online community (56 per cent) and 

to directly communicate with experts (44 per cent). More importantly, they could 

contact fellow farmers through their mobile calling and SMS (41 per cent). 

 

TABLE 6.15. RESPONDENTS WITH POSITIVE VIEWS OF ICTS IN FARMING, N=138 

Views on ICTs 
Response 

n Per cent 

Improves confidence in diagnosing field problems 92 66.7 

Provides help from online resources 77 55.8 

Enables immediate contact with experts  60 43.5 

Improves contact with fellow farmers  57 41.3 

ICTs can be learned  134 97.1 

Websites have useful agricultural information 135 97.8 

Experts reply to emails 137 99.3 

Farmers’ text centre—replies to queries 134 97.1 

Note: Multiple responses 

 

The introduction of computers and texting service (SMS) in their communities 

seemed to demystify ICTs for farmers. Most of the farmers believed that ICTs could 

be learned (97 per cent). This view was especially shared by 67 per cent of the 

farmers who claimed that ICTs helped to improve their confidence in diagnosing 

field problems.  

Farmers’ preferred ICT for improving productivity. Mobile phone and SMS 

technology was the preferred ICT of farmers for improving their productivity (55 per 

cent). Their second and third choices were the Rice Knowledge Bank DVD (41 per 

cent) and website (36 per cent). Farmers preferred SMS as it enabled them to 

interact with crop experts directly through their mobile phone, especially when they 

experienced pest problems. While DVDs and the web were richer in content, 

farmers needed to go to the centre or through intermediaries to search for 
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information. In particular, farmers wanted to use ICTs to diagnose pest and disease 

problems (87 per cent) in the newly introduced hybrid rice varieties. 

Commitment to ICTs. When asked about their willingness to engage in and commit 

to using ICTs, 93 per cent of the farmers signified their willingness to learn ICTs. 

However, the farmers indicated that they could only spare a minimal amount for 

texting (63 per cent) and internet rental (40 per cent) due to their limited resources. 

If given enough resources, however, many farmers will choose a notebook 

computer with an internet connection (86 per cent) over mobile phone (14 per 

cent). 

6.4 SUMMARY 

From 2003 to 2010, the Philippines’ attempted to introduce ICTs to farming 

communities as an alternative rural communications system due to the inability of 

the extension service to deliver knowledge-intensive crop management 

technologies to farmers. ICTs, however, are complex innovations in themselves and 

farmers faced a variety of internal and external barriers that constrained their 

ability to use and sustain ICTs.  

Taking lessons from previous ICT initiatives and experiences from other countries, 

the Philippines established 12 farmer cyber-community sites in 2007 to address 

these barriers and develop a sustainable model for farming communities. In 2009, a 

survey was conducted involving 144 farmers who were part of this community.  

Despite their being located at the fringes of town centres, connectivity was 

established between national knowledge centres and the geographically dispersed 

sites through low-cost wireless networking devices that amplified or relayed weak 

internet and SMS signals. There was an observed high amount of relayed 

information through word of mouth, group learning and SMS technology. While 

there was low actual use of computers and internet among farmers, their access to 

information was made possible by hired computer assistants and volunteers—local 

leaders and farmers with high computer self-efficacy—who searched content for 

other farmers.  
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The creation of local content based on farmers’ needs and made available in offline, 

online and SMS formats encouraged farmers to use ICTs. There was an overall 

positive view of ICTs owing to their fast delivery, availability, reliability and ability to 

interact with crop experts online or via SMS. 

The involvement of local organisations such as the regional state university or 

research centre and local government units was crucial for encouraging farmers’ 

use of ICTs. The quality and strength of this partnership varied widely among the 

sites, which contributed to the uneven performance of the sites.  

The proximity of the farmer e-centres and familiar social environment encouraged 

farmer participation. The remoteness of the sites, on the other hand, increased the 

value of ICTs in acquiring fast and reliable information with minimal cost. Innovative 

local leaders who pushed for hybrid rice growing created increased demand for 

crop management information that the ICTs could provide. ICTs also provided 

alternative livelihood at sites that were in the crossroads of urbanisation. 



CHAPTER 7. VARIABLES THAT INFLUENCED THE USE OF ICTS 

PAGE | 146 

 

CHAPTER 7. VARIABLES THAT INFLUENCED THE USE OF ICTS IN 

FARMER CYBER COMMUNITIES 

7.1 INTRODUCTION 

Chapter 6 described how ICTs were introduced to the farmers, how they were able 

to use them, and what content they could access from knowledge centres. The 

chapter also presented how the farmers’ initial use and experience with ICTs 

affected their overall perceptions of ICT as a potential tool in their farming 

operations. Additionally, how ICTs were introduced through the farmer cyber-

community model—a local adaptation of the successful telecentre models (Thomas, 

2001; Warren, 2004; Foote and Fillip, 2007)—was explained.  

In this chapter, a closer analysis of the trends observed in the previous chapter is 

presented to determine which variables influenced ICT use and adoption among 

rural farmers within the farmer cyber-community setting (PhilRice, 2009). These 

variables were grouped into five causal factors: user traits, ICT traits, content, 

organisational factors and location factors. The earliest studies on ICTs focused 

mainly on user traits, and later in combination with ICT traits or attributes following 

the diffusion of innovation theory (Strang, 1993; Harris, 2001; Chapman and 

Slaymaker, 2002; Nutley et al., 2002). This led researchers and policymakers to 

believe that farmers, due to their low education and income, were not ready to use 

and benefit from ICTs (Sunden and Wicander, 2003; Dada, 2006). The new 

telecentre approach, however, has enabled poor and illiterate farmers to benefit 

from ICTs (Foote and Fillip, 2007). 

With local adaptation of this model, this chapter establishes the causal factors that 

contribute to or influence farmers use of ICT. The data in Chapter 6 was analysed 

using two statistical tests. The first test used a correlation analysis (Pearson r 

Product Moment Correlation) to determine associations between 18 identified 

variables and ICT use behaviours. This test involves a one-on-one test of association 

with the dependent variable. While it determines which variables are related to ICT 
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use, it does not consider the interaction of this variable when combined with 

several other variables operating in a farmer cyber-community model.  

The second test used the binary logistic regression analysis to determine the 

causality between predictor variables and the ICT use outcome. This test allowed 

the combination and interaction of several data types (i.e. nominal, ordinal and 

scale data) for the predictor variables and their influence on two categorical 

outcomes, which is the direct and indirect use of ICTs (Field, 2009). With this test, 

variables that were tested and associated with ICT use were tested in a simulated 

farmer cyber-community environment to determine which variables influence ICT 

use among farmers. 

7.2 ANALYTICAL PROCEDURES 

The analysis focused on factors that influenced ICT use among farmers within the 

cyber community model. In Table 6.7, there were four ICT use behaviours observed 

among farmers: actual, assisted, relayed and did not use. Moreover, there was a 

high incidence of assisted and relayed use of ICTs among farmers that have 

contributed to the increased access of information from ICTs.  

Direct and indirect use of ICTs. To enable statistical analysis, farmers’ ICT use 

behaviours were placed in two categories: direct use of ICT for those who actually 

operated the computer to search information from DVD, websites and SMS 

technology; and indirect use of ICTs for those who were assisted in using ICTs or 

relayed the content through intermediaries such as local leaders, computer 

assistants and extension agents. The transformation of farmers’ ICT use patterns is 

shown in Table 7.1. 

Previous studies have focused on individual farmers’ computer skills and 

proficiency, glossing over the relaying of information from ICT centres as an 

important usage metric in rural areas (Colle and Yonggan, 2002; Warren, 2004; 

Balaji, 2007; Jones and Karsten, 2008; Mukerji, 2008). For DVDs and the web, there 

was high indirect use or relaying of information from a single computer access point 

within the rural community through local leaders and extension agents (86 and 76 
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per cent, respectively). For SMS, direct usage was higher (53 per cent) than relayed 

or indirect use (47 per cent).  

 

TABLE 7.1. DIRECT AND INDIRECT USE OF ICTS AMONG RESPONDENTS, N=144 

Variable Usage n Per cent 

DVD Indirect use (Relayed + Assisted) 

Direct use (Actual) 

TOTAL 

95 

15 

110 

86.4 

13.6 

100.0 

Web Indirect use (Relayed + Assisted) 

Direct use (Actual) 

TOTAL 

77 

24 

101 

76.2 

23.8 

100.0 

SMS Indirect use (Relayed + Assisted) 

Direct use (Actual) 

TOTAL 

36 

40 

76 

47.4 

52.6 

100.0 

Note: Re-defined ICT use: indirect use = relayed + assisted; direct use (actual use); did not 
use ICTs was excluded from the computation 

 

7.3 CORRELATION ANALYSIS TO DETERMINE VARIABLES ASSOCIATED WITH 

USE OF ICTS 

As described in Chapter 6, this study looked at the influence of user traits, ICT traits, 

contents accessed, organisational factors and location factors. Initially, a bivariate 

analysis was made to test for any associations using correlation analysis (Pearson r). 

This step also identified which variables were highly correlated to avoid problems of 

collinearity effect later in the regression analysis. For the correlation and regression 

analyses, three or more response categories were made into a binary response set. 

Continuous data in the form of scores were generated in selected variables by 

summating the selected responses from a set of possible answers. This 

transformation process was made for awareness level, participation level, 

agriculture content accessed from ICTs, and promotion of ICTs.  

For questions with agree or disagree responses, negatively stated traits were 

converted into positive statements and reverse coded to have one direction of 
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analysis. This process was made for ICT traits scores and views on ICT where, in both 

cases, the positive and agree responses were the selected direction of the analysis.  

Table 7.2 presents the list of variables that were identified to influence ICT use of 

farmers. For user traits, seven variables were included representing the 

respondents’ sociodemographic characteristics. ICT traits were represented by ICT 

traits scores of respondents. These are individual summated scores of all traits that 

were positively perceived by respondents for each ICT type, ranging from 0 to 9, 

where the higher value means greater positive perceptions. The content factor was 

represented by a content scores, where the number of content types accessed by 

respondents was summated, ranging from 0 to 6, where the higher value means 

more content accessed per ICT type. 

Organisational factors and how they influenced adoption outcome was determined 

from six variables: presence of local agency support, farmers’ organisational type 

(cooperative or irrigators’ association), main influence on farmers’ use of ICT 

(project implementers or community leaders), awareness level based on number of 

ICT projects respondents enumerated, participation level based on the number of 

ICT events they were involved in, and ICT promotion scores or the number of ICT 

promotion strategies implemented by their organisation. Finally, location-based 

factors included: quality of internet connection, major farm problem encountered, 

such as crop management or economic constraints, and distance from the 

knowledge centre. 
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TABLE 7.2. DESCRIPTIVE STATISTICS FOR DVD, WEB AND SMS 

Variable name Description Mean (SD) 

DVD Web SMS 

DVD/Web/SMS 
usage 

Value 1 if farmer had direct usage of 
DVD/Web/SMS, 0 otherwise 

.14 
(.35) 

.24 
(.43) 

.53 
(.50) 

User traits 
Gender Value 1 if male, 0 otherwise .61 (.49) 
Education Value 1 if college graduate and above, 0 

otherwise 
.40 (.49) 

Family size No. of family members 4.88 (2.05) 
Farming 
experience 

No. of years in rice farming  22.80 (14.06) 

Farm size Area of rice farm (ha) 2.25 (3.32) 
Tenure Value 1 if owner, 0 if otherwise .67 (.47) 
ICT experience Value 1 if with experience, 0 otherwise .45 (.50) 

ICT trait 
Trait score 0 to 9 summated score where a higher value 

means a more positive perception of 
DVD/Web/SMS 

4.26 
(3.02) 

3.53 
(2.85) 

2.72 
(2.81) 

Content factor 
Content score 0 to 6 summated score where a higher value 

means more content accessed from 
DVD/Web/SMS 

1.24 
(.80) 

1.28 
(.91) 

2.24 
(1.20) 

Organisational factors 

Local agency 
support  

Value 1 if two or more agencies provided 
support to the farmers’ group, 0 otherwise (i.e. 
one agency) 

.30 (.46) 

Farmer group Value 1 if farmer group is a cooperative, 0 
otherwise (i.e. irrigators’ association) 

.89 (.32) 

Main influence 
in using ICT 

Value 1 if main influence in using 
DVD/Web/SMS is from the project/external 
source, 0 otherwise (i.e. community-
based/local source) 

.36 (.48) 

Awareness level Value 1 if high, 0 otherwise (i.e. low) .28 (.45) 
Participation 
level 

Value 1 if high, 0 if otherwise (i.e. low) .48 (.50) 

Promotion score 0 to 4 summated score where a higher value 
means more promotion strategies employed by 
the local organisation 

1.27 (.58) 

Location-based factors 

Connectivity Value 1 if stable ICT connection, 0 otherwise .56 (.50) 

Main problem Value 1 if crop management-related, 0 if 
otherwise (i.e. economic-related) 

.50 (.50) 

Distance from 
knowledge 
centre 

Air distance in kilometres of the cyber 
community from the knowledge centre (i.e. 
PhilRice) 

594.79 (415.71) 
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7.3.1 VARIABLES ASSOCIATED WITH FARMERS’ USE OF DVD 

Table 7.3a shows that of the 18 variables tested, three were positively associated 

with DVD use: (1) educational attainment, r=.29, p<.001, (2) participation in ICT 

events, r=.22, p<.05 and (3) farm problem, r=.17, p<.10. A strong association 

between educational attainment and direct use of DVD (r=.29, n=110) was highly 

significant at p<.001. More years in schooling, particularly those up to tertiary level, 

was strongly associated with direct use of DVDs and computers.  

Table 7.3b shows that participation in ICT events was moderately associated with 

direct use of DVDs (r=.22, n=110) at p<.05. This includes participation in basic ICT 

training, joining the ICT caravan and registration at the farmers’ text centre. The 

same table also shows that farmer’s main farm problem had a significant but weak 

association with direct use of DVD (r=.17, n=103) at p<.10. The content of the DVD 

was IRRI’s Rice Knowledge Bank, dealing specifically with rice crop, pest and 

nutrient management. Farmers’ main problems were categorised as crop 

management and economic problems. Most farmers raised concerns about crop 

management. Economic constraints were not associated with direct use of DVD, 

perhaps due to the structural nature of these problems that farmers had little 

control.  

A significant negative relationship was found between farming experience and DVD 

use (r=–.21, n=103) at p<.05. Farmers with more years in rice farming had higher 

indirect (relayed or assisted) use of DVDs or the Rice Knowledge Bank in HTML 

format. Less experienced and younger farmers were associated with direct use of 

DVDs. 
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TABLE 7.3A. CORRELATION SUMMARY BETWEEN DVD/WEB/SMS USAGE AND MEASURES OF USER 

TRAITS, ICT TRAIT AND CONTENT FACTOR 

Variable GEN EDU FAM FEX FSZ TEN ITX TRS COS 

DVD 

usage 

r .07 .29*** .01 –.21** .04 .10 .14 –.04 .09 

n 110 103 107 89 110 103 106 110 110 

Web 

usage  

r –.08 .26** –.05 –

.30*** 

–.09 .01 .08 –.14 .09 

n 101 94 97 82 101 93 98 101 101 

SMS 

usage 

r .04 .20* .08 –.13 .05 –.28** .09 .12 –.03 

n 76 73 73 63 76 72 73 76 76 

 

TABLE 7.3B. CORRELATION SUMMARY BETWEEN DVD/WEB/SMS USAGE AND MEASURES OF 

ORGANISATIONAL AND LOCATION FACTORS 

Variable AGS FGR INF AWA PAR PRO CON FPR DIS 

DVD 

usage 

r –.02 .12 –.12 –.11 .22** –.09 .05 .17* –.15 

n 110 108 108 110 110 106 110 103 110 

Web 

usage 

r –.14 .09 .04 .06 .36**** –.02 –.23** .10 –.18 

n 101 97 98 101 101 96 101 92 101 

SMS 

usage 

r –.18 .14 .03 .15 .18 –.27** .07 .23** .03 

n 76 75 75 76 76 75 76 75 76 

1 Conventional effect sizes for r: .10=weak; .30=moderate; .50=strong. However, in most social 
science disciplines, a correlation of at least .3 (de Vaus, 2002; Fink, 2003) is considered reasonably 
high owing to the complex patterns of causality of many social processes.  
*p≤.10, **p≤.05, ***p≤.01, ****p≤.001 

Notes: User Traits - GEN is gender; EDU is education; FAM is family size; FEX is farming experience; 
FSZ is farm size; TEN is tenure; ITX is ICT experience; ICT Trait - TRS is trait score; Content factor - COS 
is content score; Organisational factors - AGS is agency support; FGR is farmer group; INF is the main 
influence in using ICT; AWA is awareness level; PAR is participation level; PRO is promotion score; 
CON is connectivity; FPR is farm problem; Location factor - DIS is air distance from knowledge centre 
(Age was dropped in favour of farming experience). 



CHAPTER 7. VARIABLES THAT INFLUENCED THE USE OF ICTS 

PAGE | 139 

7.3.2 VARIABLES ASSOCIATED WITH FARMERS’ USE OF WEB 

Two variables were positively associated with web use: (1) participation in ICT 

events, r=.36, p<.001 and (2) educational attainment, r=.26 p<.05 (Table7.3a, b). 

High participation in ICT events such as basic ICT training was strongly associated 

with direct use of the web (r=.36, n=101) and highly significant at p<.001. Similarly, 

higher educational attainment was moderately associated with direct use of the 

web (r=.26) at p<.05. The trend in web usage was almost similar to DVD use since 

both ICT types required some working knowledge of computers. Two variables were 

negatively associated with web use: (1) farming experience, r=–.30, p<.001 and (2) 

connectivity, r=–.23 p<.05 (Table7.3a, b). 

A strong association between farming experience and indirect use of the web (r=–

.30, n=82) was highly significant at p<.001. This meant that the more experienced 

and older farmers did not use the web but sought information from the web 

indirectly through trusted persons. This is similar to DVD use. Farmers with less 

farming experience had greater direct use of the web to gather information, as 

younger respondents tended to have fewer inhibitions about learning new 

technology (COMPAS, 2005). A significant association exists between connectivity 

and indirect use of the web (r=–.23, n=101) at p<.05. Communities with stable 

internet services had more farmers acquiring relayed information from the web. In 

the context of the shared computing environment (one desktop computer unit and 

25 or more users), the continuous and stable link increased the reliability of the 

service, encouraging more farmers to visit the centre and gain knowledge from the 

computer operators and infomediaries. An intermittent link, on the other hand, 

may have created the perception of unreliability of the service, which led to a 

higher fall out rate among potential users. Only those farmers familiar with the 

system were not deterred by the unstable connection and were willing to wait for 

web pages or images to load. Unlike the DVD, however, web usage was not 

associated with farmers’ main problem. Since the web offered a wide variety of 

content, its use may have been motivated by other needs such as personal 

communication, searching for jobs and business opportunities, and other 
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agricultural commodities, unlike the DVD where its content was defined and limited 

to rice field problems.  

7.3.3 VARIABLES ASSOCIATED WITH FARMERS’ USE OF SMS 

Two variables had significant positive association with SMS use: (1) farm problem, 

r=.23, p<.05 and (2) education, r=.20, p<.10 (Table 7.3a, b). Farm problem had a 

moderate association with direct use of SMS (r=.23, n=75) at p<.05. Similar to DVD, 

the search for solutions to crop management problems such as pest and diseases 

were associated with direct use of SMS. While SMS did not have images of field 

problems, farmers could send an SMS query on pests and nutrient problems and 

receive SMS advice from experts directly to their mobile phones. Unlike DVD, 

however, educational attainment had a weak association with direct use of SMS 

(r=.20, n=73) at p<.10. This relationship suggests that low education levels among 

farmers do not hinder their use of SMS in gaining access to complex crop 

management innovations.  

Two variables were negatively associated with SMS use: (1) tenure, r=–.28, p<05 

and (2) ICT promotion scores, r=–.27, p<.05 (Table 7.3a, b). Land tenurial status was 

moderately associated with indirect use of SMS (r=–.28, n=72) at p<.05. This meant 

that land ownership was associated with indirect use of SMS while renting and 

leasing was associated with direct use of SMS. Similarly, high ICT promotion scores 

were moderately associated with indirect use of SMS (r=–.27, n=75) at p<.05. The 

promotion strategies used by the organisations included encouraging farmers to 

visit the cyber community, hiring a PC operator, gathering farmers’ needs, and 

encouraging farmers to register at the farmers’ text centre. Low ICT promotion 

score, on the other hand, was associated with more direct use of SMS. Farmers with 

less exposure to other ICT types were more inclined to use SMS directly due to its 

simplicity (Lin, 2003). 

Table 7.4 summarises the results of the correlation analysis for the three types of 

ICTs used by the farmers. Educational attainment was associated with direct use of 

DVD and the web, but not with SMS use. Similarly, participation in ICT training was 

associated with direct use of both the DVD and web, but not with SMS use. On the 

other hand, longer farm experience was highly associated with indirect use of DVD 
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and the web. Connectivity was associated with indirect use of the web. For SMS, 

farmer’s main problem and education had a weak association with direct use of 

SMS. Interestingly, tenure and ICT promotion score were moderately associated 

with indirect use of SMS. However, SMS use was not associated with (or reliant on) 

educational attainment, participation in ICT events, main farm problem, farm 

experience or connectivity—variables that were associated with DVD and web 

use—because of its ease of use. 

 

TABLE 7.4. SUMMARY TABLE OF VARIABLES ASSOCIATED WITH ICT USE 

Pearson r 

Correlation 

Analysis 

DVD r value Web r value SMS r value 

(+) 

positively 

significant 

Education 

Participation  

Farm 

problem* 

r=.29, 

p<.001 

r=.27, 

p<.05 

r=.17, 

p=<.10 

Participation 

Education 

r=.36, 

p<.001 

r=.26, 

p=<.05 

Farm 

Problem 

Education* 

r=.23, 

p<.05 

r=.20, 

p<.10 

(–) 

negatively 

significant 

Farm 

experience 

r=–.21, 

p<.05 

Farm 

experience 

Connectivity 

r=-.30, 

p<.001 

r=–.23, 

p<.05 

Tenure 

Promotion 

r=–.28, 

p<.05 

r=–.27, 

p<.05 

*A significant relationship exists but the association between the variables is weak 

 

7.4 BINARY LOGISTIC REGRESSION ANALYSIS 

In the initial bivariate analysis of the data, the correlation analysis identified 

variables that were closely associated with ICT use. However, it did not measure the 

predictive value of these variables and their interactions with other variables within 

the farmer cyber community. To determine the causality between predictor 

variables and ICT adoption outcomes, a binary logistic regression analysis was used. 

This analysis has grown in popularity for analysing social phenomenon due to its 

wide flexibility. The predictor variables may have nominal, ordinal or continuous, or 
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scale values, with an outcome of two categorical variables (Field, 2009). For this 

study, the outcomes were the direct or actual use of ICTs, and indirect or relayed 

use of ICTs.  

A regression model was first developed and tested to establish the goodness of fit 

of the data and the model’s predictive value. Variables that had a significant 

association with ICT use in the correlation analysis were entered into the model, 

including variables that were considered important by the researcher. Additional 

variables representing the five explanatory factors were included and tested until 

the highest possible per cent correct prediction was achieved.  

The descriptive statistics for the variables that were used in the final regression 

model are in Table 7.5. Here, the expected sign or direction of the relationship was 

also defined, where the positive sign (+) means a direct and linear relationship and 

the negative sign (–) an inverse relationship. 

 

TABLE 7.5. DESCRIPTIVE STATISTICS FOR THE VARIABLES USED IN REGRESSION ANALYSES, N=144 

Variable name Expected 
sign 

Description Mean (SD) 

DVD Web SMS 

DVD/Web/SMS 
usage 

+ Value 1 if farmer had actual/direct 
usage of DVD/Web/SMS, 0 if 
relayed/indirect 

.14 
(.35) 

.24 
(.43) 

.53 
(.50) 

User traits 
Gender + Value 1 if male, 0 if female .61 (.49) 
Education + Value 1 if college graduate and 

above, 0 if college undergraduate 
and below 

.40 (.49) 

Family size – No. of family members 4.88 (2.05) 

Farming 
experience 

– No. of years in rice farming  22.80 (14.06) 

Farm size – Area of rice farm (ha) 2.25 (3.32) 

Tenure – Value 1 if owner, 0 if renter .67 (.47) 

ICT experience + Value 1 if with experience, 0 if with 
none 

.45 (.50) 

ICT trait 

Trait score + 0 to 9 summated score where a 
higher value means more positive 
perception of DVD/Web/SMS 

4.26 
(3.02) 

3.53 
(2.85) 

2.72 
(2.81) 

Content factor 
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Variable name Expected 
sign 

Description Mean (SD) 

Content score + 0 to 6 summated score where a 
higher value means more content 
accessed from DVD/Web/SMS 

1.24 
(.80) 

1.28 
(.91) 

2.24 
(1.20) 

Organisational factors 
Support 
agency 

+ Value 1 if two or more agencies 
provided support to the farmers’ 
group, 0 if one agency 

.30 (.46) 

Main influence 
in using ICT 

– Value 1 if main influence in using 
DVD/Web/SMS is from the 
project/external source, 0 if 
community-based/local source 

.36 (.48) 

Awareness 
level 

+ Value 1 if high, 0 if low .28 (.45) 

Participation 
level 

+ Value 1 if high, 0 if low .48 (.50) 

Promotion 
score 

+ 0 to 4 summated score where a 
higher value means more promotion 
strategies employed by the local 
organisation 

1.27 (.58) 

Location-based factors 
Connectivity + Value 1 if stable ICT connection, 0 if 

intermittent 
.56 (.50) 

Main problem + Value 1 if crop management-related, 
0 if economic-related 

.50 (.50) 

Distance from 
knowledge 
centre 

– Air distance in kilometres of the 
cyber community from the 
knowledge centre (i.e. PhilRice)– the 
farther, the more reliance on ICTs 

594.79 (415.71) 

 

Steps were taken to avoid a multi-collinearity effect. When two variables were 

highly correlated, one variable was dropped from the regression analysis. In this 

case, farming experience was retained over age, ICT promotion score was retained 

over individual promotion strategies, content score was retained over individual 

content accessed, and ICT trait score was retained over individual ICT traits. The 

forced entry method was used, where all 18 predictor variables were placed into 

the regression model in one block. 

The coefficient (B) was used to interpret the results concerning expected signs or 

hypothesised relationship between the predictor variables and binary categorical 
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outcomes. Table 7.6 shows the expected signs for each of the variables in the 

regression model.  

The goodness of fit of the model to the data was tested using the Hosmer-

Lemeshow fit of data test, where a value >.05 means that the model adequately fits 

the data. Table 7.6 shows that the model passed the test. The regression model was 

also tested for its sensitivity and specificity in predicting adoption outcomes, 

measured as % correct predictions. Sensitivity is the percentage of actual or direct 

users of ICT classified correctly, while specificity is the percentage of relayed or 

indirect users of ICT classified correctly. The highest possible values for DVD and the 

web were 92 per cent and 96 per cent, respectively. For SMS, the highest possible 

value with this model was 81 per cent due to the limited number of paired cases 

available for analysis (Field, 2009).  

In the following sections, the logistic regression analysis for DVD, web and SMS use 

will be discussed. To better appreciate the results, a summary of the regression 

analysis is presented in Table 7.7. The use of a logistic regression model enabled the 

testing of the interaction of 18 variables and their influence on farmers’ ICT use 

outcome.  
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TABLE 7.6. BINARY LOGISTIC REGRESSION RESULTS FOR THE DVD, WEB AND SMS 

Variable 
DVD (n=77) Web (n=70) SMS (n=58) 

Β 
Exp 
(β) 

P Β Exp (β) P β 
Exp 
(β) 

P 

Gender –.366 .693 .861 –.834 .434 .679 –.174 .840 .883 
Education –.422 .656 .827 2.458 11.678 .220 2.156 8.635 .139 
Family size –.488 .614 .299 –.055 .946 .894 .058 1.060 .761 
Farming 
experience 

–.204 .815 .044** –.117 .889 .115 –.018 .983 .682 

Farm size .286 1.331 .242 –.443 .642 .486 .106 1.112 .565 

Tenure 3.712 
40.93

0 
.062* 

–
5.597 

.004 .067* 
–

2.836 
.059 .037** 

ICT 
experience 

–.916 .400 .496 4.674 
107.16

7 
.116 –.295 .744 .797 

Trait score .378 1.459 .396 –.308 .735 .621 .055 1.056 .775 
Content 
score 

1.336 3.802 .305 
–

4.565 
.010 .068* .598 1.818 .379 

Support 
agency 

–
2.775 

.062 .154 
–

3.358 
.035 .296 

–
5.427 

.004 
.004**

* 
Main 
influence 

–.971 .379 .571 
–

3.164 
.042 .276 –.229 .795 .837 

Awareness 
level 

–
3.676 

.025 .100* 4.987 
146.53

6 
.112 .425 1.529 .686 

Participatio
n level 

3.393 
29.76

2 
.040** 9.291 

10 840.
250 

.029*

* 
1.144 3.139 .198 

Promotion 
score 

–
25.44

7 
.000 .996 

–
1.222 

.295 .605 
–

3.257 
.038 .024** 

Connectivit
y 

1.181 3.259 .533 
–

1.115 
.328 .610 4.441 

84.86
9 

.025** 

Main 
problem 

1.350 3.856 .377 
–

3.681 
.025 .107 

–
1.287 

.276 .278 

Air distance  –.003 .997 .474 –.008 .992 .189 .002 1.002 .316 

Constant 
23.80

9 
2.189
E10 

.996 
14.76

3 
2 578 8
62.946 

.181 1.881 6.559 .552 

 
HL=1.79 (.99) 

% CP=92 (75/95) 
HL=6.70 (.570) 

%CP=96 (79/100) 
HL=4.53 (.807) 

%CP=81 (79/84) 
*p≤.10; **p≤.05; ***p≤.01; ****p≤.001  

Expected sign = + means hypothesising that relationship is direct/positive and – indirect or inverse; Coefficient = 
look at the sign if it confirms or not your expected sign, see if significant; odds ratio = if >1 indicates that as the 
predictor increases , the odds of the outcome occurring increase; if < 1 indicates that as the predictor increases, 
the odds of the outcome occurring decrease; Hosmer-Lemeshow – test of model’s adequacy or ‘fit of data’; if 
>.05 (or not significant) then model adequately fits the data, therefore, the observed and model-predicted 
values differ implying that the model’s estimates fit the data at an acceptable level; % Correct Predictions -- 
percentage of respondents predicted correctly (sensitivity/specificity). Sensitivity is the percentage of direct 
users classified correctly, and specificity is the percentage of indirect users classified correctly. 
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TABLE 7.7. SUMMARY TABLE OF THE RESULTS OF THE BINARY LOGISTICAL REGRESSION ANALYSIS  

Binary logistic 

regression 

analysis 

DVD Value Web Value SMS Value 

(+) positively 

significant 

Participation 

Tenure* 

p<.05 

p<.10 

Participation p<.05 Connectivity p<.05 

(–) negatively 

significant 

Farm 

experience 

Awareness* 

p<.05 

p<.10 

Content 

score* 

Tenure* 

p<.10 

p<.10 

Tenure 

Promotion 

Agency 

support 

p<.05 

p<.05 

p<.001 

*Weak predictive value in logistic regression analysis 

 

7.4.1 VARIABLES THAT INFLUENCED FARMERS’ USE OF DVD 

Interaction with other variables in the regression model rendered participation in 

ICT events, particularly basic ICT training, as the key variable that significantly 

influenced farmers’ direct use of DVDs (B=3.393, n=77, p=.040) at p<.05. Within the 

farmer cyber community, organisational support played an important role in 

enabling farmers to use ICTs through an appropriately designed computer skills 

training program and provision of computer assistants (Pigg and Crank, 2004; 

Mukerji, 2008; Balaji, 2010). In this case, the basic ICT training course was designed 

for users with limited education and computer literacy skills, emphasising hands-on 

use and less computer theory. Farmers were guided through the Rice Knowledge 

Bank DVD and Pinoy Farmers’ Internet web portal. Training was held in internet 

cafés, school computer laboratories, and a mobile internet bus in remote areas 

(OpAPA, 2009), which enabled farmers to use computers and other ICTs in a 

supportive social environment. On the other hand, educational attainment and 

main farm problem—variables associated with direct use of DVD in the earlier 

correlation analysis—were not significant predictors of actual or direct use of DVDs.  

Land tenure was as a weak predictor of direct use of DVD (B=3.712, n=77, p=.062) at 

p<.10. This means that landowners should be able to directly use innovations such 

as DVDs given their available resources. On the other hand, renters and 

leaseholders in the Philippines are known to be low adopters of new farm 
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technologies due to the lack of resources or authority to make improvements on 

the farm (Sajise, 1987; Lumley, 2002).  

Indirect use of DVDs was influenced by two variables: farm experience and 

awareness level. User trait factors such as higher farm experience led to more 

indirect use of DVDs among farmers (B=–.204, n=77, p=.044) at p<.05. The 

experience was highly correlated with age. Hence, more experienced and older 

farmers tended to access information from their trusted leaders, friends and 

extension agents who were users of DVDs. While age and experience may be 

related to decision-making (Rahman, 2003), usage may also be influenced by age-

related infirmities such as poor eyesight, and computer fear and anxiety (ven Katesh 

and Davis, 2000).  

The interaction of several other explanatory variables in the model made awareness 

level a weak predictor of indirect use of DVD (B=–3.3676, n=77, p=.100) at p<.10. 

Organisational support such as raising farmers’ awareness level on ICT programs in 

the area may not be enough motivation to seek information from DVDs compared 

to having undergone training on how to use DVDs.  

7.4.2 VARIABLES THAT INFLUENCED FARMERS’ USE OF WEB  

Similar to DVD use, participation in ICT events significantly influenced farmers’ use 

of the web. Organisational factors such as organising a practical ICT skills training 

program for farmers within the farmer cyber community enabled farmers with 

limited education to acquire some basic skills in ICTs. In the interaction of 18 

variables, only ICT participation level was a significant predictor of web use 

(B=9.291, n=70, p=.029) at p<.05. This was similarly observed in the earlier 

correlation analysis, where participation level was strongly associated with web use 

(p<.05). Both DVD and the web required some basic skills in operating a computer, 

such as typing and pointing the cursor with a handheld device. In addition to using 

keypad and mouse to control the machine, navigating hypertext links was another 

important skill that farmers had to learn.  

The content of the Rice Knowledge Bank, both in DVD and web format, was written 

in HTML (similar to hypertext links of websites) to enable farmers to simply point 
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and click text links, images and icons to navigate the pages. Similar to DVD use, the 

interaction of other explanatory variables in the regression model negated the 

influence of education on direct use of the web. This meant that low education was 

not a significant barrier for farmers using the computer and the web.  

The regression model identified two variables that influenced indirect use of the 

web, although it was weak: content scores (B=–4.565, n=70, p=.068) at p<.10 and 

land tenure (B=–5.595, n=70, p=.067) at p<.10. This meant that the farmers could 

get information from the web indirectly through infomediaries without actually 

having to operate the system. In the literature, end-user satisfaction and quality of 

service influenced further use of the ICTs after their favourable initial experience, in 

this case, the fast acquisition of information through relay channels even without 

the requisite skills to operate the system (Davis, 2000). 

Land tenure emerged as a negative but weak predictor of web use (B=–5.595, n=70, 

p=.076) at p<.10). This means that land ownership may lead to indirect use of the 

web for the following reasons: landowners found little time to learn how to use the 

system themselves, were busy with other livelihood projects, and had an assured 

share of the harvest from their tenants. Tenants and leaseholders, on the other 

hand, had to deal with urgent field problems, which influenced their direct use of 

the web.  

Finally, two variables associated with web use in the earlier correlation analysis—

farm experience and connectivity—did not appear to influence web use when 

combined with other explanatory variables in the logistic regression model. The 

quality of connectivity, whether stable or intermittent, had less influence on web 

use than participation in ICT training.  

7.4.3 VARIABLES THAT INFLUENCED FARMERS’ USE OF SMS 

While main farm problem and educational level were important variables 

associated with direct SMS use in the correlation analysis, their influence 

diminished when combined with other factors within the cyber-community setting. 

In the binary logistic regression analysis, it was only connectivity that emerged as a 

significant and positive predictor of SMS use (B=4.441, n=58, p=.025) at p<.05. Sites 
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with stable mobile signal led to direct use of SMS by farmers. In addition to its 

simplicity, this may have been driven by the urgency of field problems, free pest 

diagnostics advisory, and prompt reply sent to the farmers’ mobile phones (Strang, 

1993).  

Three variables emerged as significant negative predictors of SMS use in the logistic 

regression model: land tenure (B=–2.836, n=58, p=.037) at p<.05, ICT promotion 

scores (B=–3.257, n=58, p=.024) at p<.05 and agency support (B=–5.427, n=58, 

p=.004) at p<.001. Within the farmer cyber communities, these three variables tend 

to cause farmers’ indirect use of SMS.  

For land tenure, landowners tended to rely on their tenants and farm cooperative 

to provide them with relevant information at critical stages of production. Tenants 

and leaseholders, on the other hand, took care of the day-to-day operations and 

found the free advisory services at the farmers’ text centre useful in solving field 

problems such as pest, diseases and nutrient management issues.  

Higher ICT promotion scores of farmers influenced indirect use of SMS. It was 

observed that farmers sought help from local leaders, family, peers and extension 

agents to either send text queries for them or to relay important advisory to them. 

High scores meant that farmers were aware of the various ICT services and 

strategies of their organisation, which encouraged them to avail of these services 

with assistance from others. This was particularly true in accessing content from 

DVDs and the web. This may have increased the information available to the 

community, which was passed on to other farmers informally and via SMS. On the 

other hand, low promotion scores meant that farmers were less aware of other ICT 

access points, such as DVDs and web services, leaving them with only the SMS 

technology which was a low cost and user-friendly alternative to the other ICT 

types.  

Finally, agency support emerged as a highly significant predictor of indirect use of 

SMS. It was observed that not all the farmers owned mobile phones, the cost of 

which was beyond the reach of many farmers. The recurring cost of text credits was 

also beyond what farmers were willing to spend. This has led to what is a common 
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practice among rural users to ask friends and peers to send text queries on their 

behalf. In using the FTC services, several constraints were identified which led 

farmers to seek others to assist them: complicated registration procedure, language 

differences between the FTC operators and farmers from the different regions, and 

generalised farm recommendations that required interpretation by local extension 

agents and cooperative leaders.  

However, due to the combined efforts of several agencies in promoting the use of 

SMS, the number of farmers acquiring information from SMS increased through 

their indirect use of SMS. The free advisory service from the national farmers’ text 

centre enabled farmers to send a query and receive a response, which they could 

also pass on to other farmers.  

This was especially true in three cyber communities that established their own 

farmers’ text centre: Ilocos and Isabela in the northern Philippines, and Pampanga 

in Central Luzon near Manila. In these communities, the text centre operator’s 

intimate knowledge of the local farming situation led to greater sharing and spread 

of information from the text centre to other farmers, even without directly using 

SMS. 

This chapter presented the analytical findings of a farmers’ survey to determine the 

individual and place-based factors that influenced their use and adoption of ICTs. 

Earlier studies on ICT adoption focused mainly on user traits, and later ICT traits 

(Strang, 1993; Dennis and Kinney, 1998; James, 2002; Tu and McIsaac, 2002; 

William et al., 2003). This study sought to determine the effects of other factors 

such as ICT content, organisational support, location factors, and their interaction 

within a farmer cyber-community model (Guerin, 2000; Higgins and Izushi, 2002). 

For this purpose, a binary logistical regression analysis was used to determine which 

of the 18 explanatory variables significantly influenced two possible outcomes of 

ICT use: direct and indirect use of ICTs. These variables were identified in the 

literature and earlier correlation analysis.  

Results of the logistic regression analysis revealed that organisational factors played 

a significant role in enabling rural farmers to use ICTs (Neupane, et al., 2002; 
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Compeau and Higgins, 2005; Gianatti and Carmoa, 2007; Huddleston and Tonts, 

2007). Participation in ICT, particularly basic ICT training, enabled farmers to directly 

use DVDs and the web. This means that appropriately designed ICT training 

programs for farmers enable them to learn and use DVDs and websites, within the 

context of the farmer cyber-community model. On the other hand, user trait factors 

such as educational attainment did not appear to be a significant constraint in using 

DVDs and the web among the farmers in these farmer cyber communities. For SMS 

use, location factors, such as connectivity, was the only significant factor that 

influenced direct use of SMS. Unlike DVDs and the web, farmers could use SMS 

technology even with their limited education and training, within the farmer cyber-

community environment. 

An important and often missed aspect in ICT adoption studies in rural settings has 

been indirect use of ICTs due to the overemphasis on individual computer 

proficiency and increased numbers of actual computer users as the standard 

measure of success in ICT adoption (Chapman and Slaymaker, 2002; Odendal, 2002; 

Dragon, 2003; Todtling and Trippl, 2005). However, this may not be applicable in 

remote rural communities and underdeveloped nations where much of the rural 

population has limited education (Gurstein, 2000; Stoecker, 2005). What this study 

identified was that an equally important measure of ICT adoption among rural 

farmers is the amount and quality of information that is passed from ICTs to other 

members of the community from a single access point—a computer or mobile 

phone located in a farmers’ centre. Through indirect use of ICTs, rural farmers could 

access, move and share content and information from ICT through their informal 

community relay channels or infomediaries such as local leaders, hired computer 

assistants, extension agents and SMS (Warren, 2004; Jones and Karsten, 2008; 

Kamga and Cishahayo, 2010; James, 2012).  

In the logistic regression analysis, indirect use of DVDs was influenced by user trait 

factors such as more farm experience, which was correlated with age. More 

experienced and older farmers, while open to new information, tended to rely on 

friends, peers, local leaders and extension agents to relay information to them from 

DVDs. While open to new farming techniques, they were not necessarily inclined to 
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spend time to learn and search for information on the web, relying on their stock 

knowledge to deal with field problems as they arise. In the literature, older and 

more experienced farmers tended to avoid complex innovations requiring technical 

knowledge (Ghadim and Pannell, 1999). Organisational factors such as raising 

awareness of farmers on ICT programs in the area also led to indirect use of DVDs, 

although it was a weak predictor of this behaviour. 

For web use, user trait factors such as tenurial status, and organisational factors 

such as content score, influenced indirect use of the web. It was observed in the 

case sites that landowners who were members of the farm cooperative were 

relayed important crop advisory and management tips by officers of the 

cooperative. At the same time, they were assured of the bulk of the harvest from 

their tenants, without having to deal with the day-to-day operations of the farm. 

Higher content scores, on the other hand, meant that farmers could access content 

from ICTs through relay channels. Gaining access to useful information without 

operating the system itself encouraged farmers to seek more information from the 

web through others. However, these two variables were weak predictors of indirect 

use of the web. 

The use of SMS presented a different story. While it was easier for farmers to use 

SMS compared with DVD and the web, several factors influenced its indirect use. 

Organisational factors such as agency support and promotion scores helped raise 

farmers’ awareness of information available from ICTs. This led to more farmers 

availing these information services through the computer operator, friends and 

neighbours—indirectly benefiting from the SMS service. These organisational 

variables helped increase farmers’ awareness of SMS and encouraged its use. While 

many farmers did not own mobile phones or have enough resources to pay for the 

recurring fees, the availability of relay channels—through their ICT centre, peers 

and local leaders—provided farmers with indirect access to SMS. The influence of 

tenure on SMS use was similar to web use. Landowners received important farm 

advisory from their organisation and their tenants who tended the farms daily.  
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7.5 SUMMARY 

Aside from user traits and ICT trait factors, organisational support was an important 

influence on farmers’ use of ICT within the farmer cyber-community setting (Pigg 

and Crank, 2004). This included the presence of infomediaries and a supportive 

social environment (Meera et al., 2004; Kamga and Cishahayo, 2008). This was 

supplemented by content factors, such as the availability of useful and appropriate 

crop information (Colle and Yonggan, 2002) and location factors such as 

connectivity (Souter, 2007).  

The next chapter is a more in-depth discussion on the role and interaction of these 

variables in sustaining rural-based, farmer-managed ICT systems. Three case sites 

with varying levels of usage and impact on the community were analysed using 

qualitative research methods to supplement the findings discussed in the last two 

chapters.  
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CHAPTER 8. CASE STUDIES ON FARMER CYBER COMMUNITIES 

8.1 INTRODUCTION 

Chapters 6 and 7 used descriptive and analytical statistics to describe and predict 

farmers’ use and adoption of ICTs within the cyber-community environment. This 

considered the interaction of five known variables and how they influenced 

farmers’ use of ICT within the cyber communities. Past researches have focused on 

user traits and ICT traits as the major determinants of ICT use. This study included 

other variables such as content and services offered by ICTs, organisational support, 

and the influence of geography and location on ICT adoption.  

This chapter takes a closer look at the interaction of these variables in three farmer 

cyber communities. The first case study, the Davao Oriental cyber community, 

represents farmers’ use of ICTs to solve pest and disease problems within their 

hybrid rice farms. The second case study, the Pampanga cyber community 

represents farmers’ use of ICT to generate new livelihood and market opportunities. 

These two case sites were able to sustain their operations well beyond the project 

life. The third case study, the Negros Occidental cyber community, represents a dis-

adoption of ICT in just over a year after its operations.  

The chapter begins with a brief description of the method used to gather data for 

this case study. This involved the use of secondary data such as project reports and 

publications and actual interviews of farmers and key influential persons using the 

multi-case study design. A profile of each case site is presented using secondary 

reports and baseline data collected by project implementers at the start of the 

project in 2006. This will be followed by a brief description of the case respondents 

and trends in their use of ICT. The identified enablers and barriers of use of ICT of all 

the respondent types are presented in summary tables. This is followed by a brief 

discussion on the role of organisations in supporting the cyber community. A brief 

discussion of outcomes of the use of ICT on members of the cyber community will 

close each case study site. A cross-analysis of the experiences of the three case sites 
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is presented at the end of this chapter, and attempts to draw out some practical 

lessons for Information and Communications Technology for Development (ICT4D) 

practitioners and develop a model for the use of ICT by rural farming communities. 

Case study data collection and analysis. This case study was conducted in January 

and February 2010. Using the multi-case study approach (Yin, 1981), three farmer 

cyber communities were selected based on their exhibited levels of use of ICT and 

adoption. This included: (1) fully operational after project closure, with continued 

internet subscription using own funding; (2) improved physical accessibility of the 

ICT centre; (3) computer assistant to help farmers to search for information; (4) 

facilities opened to other members of the community; (5) engaged in livelihood 

activities using the internet; (6) improved farming practices with information from 

ICTs; (7) users’ sense of ownership; (8) strong partnerships with local agencies; (9) 

documented best practices, member testimonials, awards and recognition; and (10) 

sourced additional ICT resources.  

Focus group discussions (FGDs) along with the Storymap Technique (Barroga, 1991) 

were used to gather qualitative data. Each farmer participant drew a map of his/her 

estimated ICT usage every month (high=weekly, medium=fortnightly, low=once a 

month, irregular). This ‘map’ served as prompt for each participant to share their 

experiences in the ensuing FGD sessions lasting approximately two hours. Key 

influential persons were interviewed individually and included, where possible, the 

mayor, chief agriculture officer, project site manager, selected project staff and 

staff from NGOs. 

Data analysis followed the multi-case study design (Eisenhardt, 1989) and involved 

two steps: (1) transcription and translation of the interviews from Filipino to 

English; and (2) categorising or grouping responses into two broad categories—

enablers and barriers to ICT use—based on five analytical filters representing the 

five variables known to have some influence on ICTs or adoption of innovations: 

user factors, ICT factors, content and services factors, organisational factors and 

geographic or location factors. The statements were then transformed into 

constructs in relation to the literature, where applicable, or rephrased into shorter 

concept statements. This process was undertaken for each respondent or case 
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types and their responses combined into a composite table representing the views 

of the key informants at the site. A third analytical filter identified the outcome of 

farmers’ use and adoption of ICTs (Rosenberg and Yates, 2007).  

8.2 DAVAO CYBER COMMUNITY: USE OF ICTS FOR RICE PRODUCTION 

Composition. The Davao farmer cyber community consisted of Barangay 

Caganganan, the LGU of Banaybanay and the University of South Eastern Philippines 

(USEP) as the lead agency.  

Start of operation. The Davao provinces were identified as one of the OpAPA sites 

in 2005 and USEP was identified to lead the project. USEP started working with the 

Banaybanay LGU in 2006, providing ICT training to agriculture technicians, 

eventually helping to identify a farmers’ group that was willing to use ICTs to 

support farmers’ rice production. In May 2007, the Barangay Caganganan project 

started using ICTs to help farmers with their information needs. The project support 

ended in 2009, but the barangay council passed a resolution allocating funds for the 

continued operation of the centre, hiring a computer assistant to help farmers and 

the internet subscription. In 2010, this farmer cyber community won the Best 

Farmers’ Cybercom among the 12 OpAPA sites nationwide and was recognised 

during the Philippine National Rice R&D Conference. 

Geographic location. Davao Oriental is located in the southeastern portion of 

Mindanao Island in the southern Philippines. The town of Banaybanay rose from a 

fifth class to second class municipality during the term of Mayor Atty. Pedro T. 

Mejos. It has 14 barangays or villages and had a population of 33 714 or 6448 

households in 2000. The local language is Cebuano. The province is the region’s top 

rice producer, and the municipality of Banaybanay is famous for its high-quality rice 

called 7-tonner or Banaybanay rice. There were 21 farmer seed growers operating 

in the area in 2009. In 2004, the Department of Agriculture identified Banaybanay 

as the prime site of F1 hybrid rice seed production. By air distance, it is more than a 

1000 km from PhilRice and IRRI, making it the most isolated site from the 

knowledge centres. The Banaybanay LGU has an ICT centre for its agriculture 

technicians, about 5 km from the farming village. The village ICT is within a 500 m 
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radius from where farmers lived. USEP is located in Davao, about 250 km from the 

site. 

Profile of farmers’ organisation. The farmers’ ICT centre is managed by the 

Barangay Chairperson or village council leader and a team of councillors 

representing various sectoral concerns, one of which is in agriculture. The village 

council is the smallest political unit in the overall government machinery, and the 

village leaders are directly under the administrative control of the municipal mayor. 

As such, the barangay receives a regular budget allocation to address various 

concerns of the village, such as public health, infrastructure, peace and order, and 

agriculture.  

A baseline study of selected rice farmers made by PhilRice in 2006 found that most 

farmers were >50-years-old; mostly high school graduates; and had more than 25 

years of farming experience (PhilRice, 2010). Their main source of income was rice 

farming. They were trained in IPM to reduce their dependence on pesticides. 

Farmers preferred the old variety IR64, which they could purify and re-brand as 

Banaybanay rice. Most of the farmers owned 1–2 ha of land. Most farmers used 

quality seeds bought from local seed cooperatives, i.e. Davao Oriental Seed 

Producers Cooperative (DOSEPCO). Continuous monocropping of rice and the 

introduction of new hybrid rice increased the incidence of field problems such as 

diseases and insect pests. Most farmers relied on agricultural technicians for new 

information. There was also high reliance on printed information material, such as 

newspapers, brochures and leaflets. Most of the farmers owned traditional 

communication media such as radio sets followed by television sets. More than half 

of the farmers owned mobile phones. 

Case study respondents. Table 8.1 shows the basic descriptive data on the research 

participants. Fifteen farmers and seven agriculture technicians participated in the 

FGD. The youngest respondent was 28 years old, who was hired as a computer 

operator to assist farmers to search for information. The oldest was 68 years old. 

They were mostly tenants and crop maintainers and had no experience with 

computers.  
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The rice leader representative of this group was also one of the village security 

officers. Through the computer operator, he learned how to operate the computer 

and assisted other farmers to diagnose field problems using the Rice Doctor 

diagnostic tool in the Rice Knowledge Bank (RKB). Key informants were also 

interviewed—the municipal mayor, municipal agricultural officer and technician 

assigned to assist the village ICT. 

 

TABLE 8.1. PROFILE OF DAVAO CYBER-COMMUNITY RESPONDENTS 

Respondent ID Age Gender Major occupation 

001 42 F Farmer 

002 55 F Farmer 

003 39 M Rice farmer leader 

004 36 M Village councillor 

005 53 M Former village chief 

006 31 M Farmer 

007 68 M Farmer 

008 55 M Farmer 

009 55 F Farmer 

010 37 F Farmer 

011 45 F Village councillor 

012 43 F Farmer 

013 47 F Farmer 

014 50 M Farmer 

015 28 F Computer operator 

016 30 M High-value crops 

017 35 M Computer encoder 

018 53 F RBO 

019 56 F Rice technician 

021 55 F Rice technician 

022 46 F Livestock technician 

023 53 F Fishery technician 
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Plate 8.1. Farmers’ story map of ICT use in two rice crop cycles 

 

How farmers used ICTs. In Plate 8.1, farmers’ use of ICTs followed the rice growth 

cycle and its associated farm operations closely. These stages include pre-planting, 

planting, tillering to panicle growth and harvesting. The rice crop is grown in four 

months, allowing farmers to grow a first or wet season (WS) crop from June to 

September and a second or dry season (DS) crop from December to March. A break 

period of two months (April and May) follows. At the start of each cropping season, 

farmers’ ICT usage was high (weekly) as they searched the PhilRice website for the 

latest varieties and their characteristics, such as potential yield, pest resistance and 

grain quality.  

When farmers had decided on what variety to use, they ordered seeds from 

PhilRice, Department of Agriculture or private seed growers via SMS. During 

planting operations (June for WS and December for DS), ICT usage declined since 

farmers were preparing their fields and seedlings. After transplanting and at tillering 

stages (July–August for WS and January–February for DS), farmers closely 

monitored their crop for pests and diseases using the RKB, increasing their ICT 

usage. 
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Their use of ICT increased as they referred pest and disease problems to the RKB 

images, videos and pest diagnostic service called Rice Doctor. Use of ICT declined at 

harvest time (September for WS and March for DS). Farmers had little time to visit 

the centre since they were busy harvesting, drying and selling their rice crop. During 

the fallow period (April–May), use of ICT increased to medium usage as farmers 

sought information on other crops or off-farm jobs. 

Farmers tended to visit the village ICT centre in small groups led by their 

representative who could operate the computer. This is the usual pattern for most 

farmers who do not know how to use a computer. Farmer leaders, on the other 

hand, tended to visit the village ICT centre anytime to search for agricultural 

information. However, farmers who could not identify field problems often took 

their samples to the farmer's centre for comparison with the RKB. A bigger group of 

farmers visited the village ICT centre during a web conference with crop experts. 

This was prearranged and announced, and farmers chose the topic for discussion 

beforehand. Other farmers received relayed information as they rested in the 

village centre for a friendly chat. 

Overcoming barriers in ICTs. Table 8.2 summarises the barriers and enablers of the 

use of ICT among Davao farmers. Most of these farmers were old, did not have 

enough schooling and were computer illiterate. However, these user characteristics 

were compensated by other traits, such as positive attitude towards ICT, willingness 

to learn and general receptiveness to agricultural innovations. These farmers were 

highly experienced in rice production, belonging to one of the country’s top rice-

producing provinces and producing their own high-quality rice. Some 21 seed 

growers’ cooperatives were operating in the province.  

The ICT content that was introduced was relevant and timely with the emergence of 

new pest problems associated with hybrid rice. Highly visual content enabled 

farmers to identify pests and diseases by comparing actual samples with what they 

saw on the computer. While only a handful of farmers used the computer, other 

farmers could access information relevant to their needs through their 

representatives, trusted local technician and a computer assistant hired by the 

village council. Personal endorsement of the municipal mayor to use ICTs, his 
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decision to provide material support to the farmers’ village ICT and assigning a focal 

person to assist the farmers provided the push and motivation for farmers and their 

local leaders to use the ICT centre.  

The location of the ICT centre also influenced usage. The farmers’ ICT centre was 

located in the village square, where most of their homes were clustered in their 

own space and locale. The geography of Banaybanay is flat, isolated yet accessible 

and free from typhoons. With farmers’ receptiveness to new ideas, it was the ideal 

site for early establishment of hybrid rice production by the government. The 

number of farmers interested in hybrid rice production increased, and so did their 

need for a faster and more reliable source of information on hybrid rice.  

Organisational support. The municipal mayor provided funds for additional 

computers to the village ICT, including the tiling and air-conditioning of the 

computer room. To reach other barangays, the municipal mayor built a mobile 

internet van, sourcing notebook computers from other government agencies.  

  

TABLE 8.2. ENABLERS AND BARRIERS IN ICT USE OF DAVAO CYBER COMMUNITY 

Enablers Barriers 
USER FACTORS 

Farmers 
• Willingness to learn computer and positive 

attitude towards ICT 

• Presence of farmer infomediaries 

• Group learning and the relaying of information to 
other farmers 

Farming community: 
• Receptiveness, friendliness and cohesiveness 

Agriculture technicians 
• High awareness and positive attitude towards ICT 

• Supervisor was computer literate 

• Having a computer assistant to maintain the 
computer 

• Younger technicians to surf the internet 
Mayor 
• His/her moral authority figure 

• Spiritual conviction 

• Commitment to public service 

• Respectful and inclusive 

• Leading by example 

Farmers 
• Low education 

• Low computer literacy 

• Poor eye and hand coordination 

• Fear of damaging the computer 

• Busy and seasonal farm 
schedule 

Agriculture technicians 
• Cost of sending SMS or internet 

rentals 

• Computer assistant was busy 
and cannot help farmers 

Village leaders 
• Low computer literacy 
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Enablers Barriers 
ICT FACTORS 

Farmers 
• Ability to interact with experts 

• Able to set topic for web discussion 

• Provide immediate feedback 

• Conduct live discussion at a remote site 

• Communicate with relatives abroad 
Agriculture technicians 
• Portability of notebook computers and LCD for 

field training 

• Effectiveness of multimedia content in training 
SMS technology 
• Connected farmers and technicians at low cost 

• Rapid response 

• Send pest alerts and farm tips 

• Reached distant farmers 

• Narrow bandwidth with 
unstable connection affected 
the quality of web conferences 

• Some experts’ inability to speak 
the local dialect during web 
conferences 

• Most farmers did not own 
mobile phones 

• Cost of SMS limited agriculture 
technicians’ response to 
farmers 

• Internet disconnection due to 
delayed payments 

CONTENT AND SERVICES FACTORS 
Farmers 

• RKB gave practical solutions to farm problems 
and provided media-rich content (i.e. with 
images, video, audio, text available) 

• Pest diagnostic tools enabled fast identification 
of field problems 

• Availability of village ICT services’ any time of the 
day; fast and up-to-date information online 
Agriculture technicians 

• Web portal linked to fishery, livestock, 
mechanisation sites 

• RKB updates available online 

• Dispatch of technicians or crop experts helped 
solve field problems 

• Availability of livelihood projects from internet 

• Availability of new crop management 
technologies, such as PalayCheck and 
Palayamanan 

• Limited local content on 
livestock and fisheries 

• Outdated and limited copies of 
printed material 

• Recurring cost of photocopying 
brochures and printing of online 
information material 

ORGANISATIONAL FACTORS 
Agriculture chief 
• Integrated FITS as the ICT extension component 

of the LGU, provided dedicated space to the FITS 
computer network, allocated funds for continued 
internet subscription, assigned computer 
assistant to train agriculture technicians and 
maintain a computer system 

• Municipal FITS linked the farmers’ ICT centre to 
link the farming village, provided a focal person 
to assist village ICT manager 

• Mayor provided funds to improve farmers’ ICT 
centre, built a mobile internet van to bring ICT in 
other barangays, and sourced additional 

Agriculture technicians 
• Unable to reimburse the cost of 

prepaid cards used; no cost 
recovery scheme implemented 

• FITS or municipal ICT centres 
located far from farmers’ 
village, additional cost and time 
for farmers 

• Farmers uncomfortable inside 
agriculture technician’s office 
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Enablers Barriers 
computers to municipal and village ICT centres 

• Village chief consulted farmers on plans to set up 
a farmers’ ICT centre 

• ICT centre located at the entrance village hall 
making it accessible to farmers 

• Village leaders passed a resolution to hire a 
computer operator and allocated budget for 
internet subscription 

• Organised farmers by commodity and interests, 
elected leader to collect their information needs, 
farmer leaders searched for answers to their 
members’ problems in the ICT centre, farmer 
leader facilitated information search and group 
learning from RKB 

• ICT centre opened to other sectors of the 
community through a booking system 

• Computer assistant for 
agriculture technicians 
inhibiting other technicians 
from learning to use computers 

• Farmers’ computer assistant 
inhibited farmers from learning 
to use computers 

GEOGRAPHY FACTORS 

• Climate and terrain favoured hybrid rice seed 
production 

• Farmers were historically receptive to new farm 
innovations 

• Presence of 21 seed grower cooperatives in the 
area 

• Most remote site but highly accessible, chosen 
by the Department of Agriculture for hybrid rice 
production in the province, forced agriculture 
technicians and farmers to search for 
information on new crop management using ICTs 

• Made farmers’ ICT centre very accessible, 
combined ICT services with other village services, 
the centre’s proximity to farmers’ houses 
encouraged farmer visits 

• Farmers can walk to the centre straight from 
their farms with samples of field problems 
encountered 

• Favourable climate for 
continuous monocropping of 
rice and high pest infestation 

• Hybrid rice and new crop 
management system required 
drastic changes in farming 
practices 

• Soil not suitable for cash crops 

• Remote location between two 
rapidly urbanising municipalities 
drew potential investments in 
the area 

• Limited alternative jobs and 
high cost of travel to out-of-
town jobs 

• Distance from the urban centre 
(Davao City) increased the cost 
of farm inputs and supplies 
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The municipal agricultural officer, who was also the FITS manager, was assigned a 

focal person to assist the farmer village ICT. She assigned one extension officer to 

provide livelihood training to farmers’ housewives. The focal person was also he 

seed inspector and his regular presence in the village centre provides farmers with 

ready technical support. The focal person, knowledgeable in computers, also 

arranged through PhilRice a web dialogue with experts on a topic requested by the 

farmers. The municipal mayor also approved the budget for internet subscription of 

the FITS after the project ended (Table 6.1). 

Village leaders, in consultation with their farmer leaders, identified the location of 

the computer centre and computer. The village chairperson relocated the ICT 

centre in front of the village hall to make it accessible to the farmers. The council 

members passed a resolution to hire a young computer assistant to assist farmers 

to search for information, maintain the system, and train farmer leaders who were 

interested in how to operate the computer (Table 6.1). The village chair then 

organised the farmers according to the crops they grew and farm interests. Farmers 

elected their leaders, who gathered farmers’ information needs. The farmer 

leaders, who learned how to use the computer, guided the group learning sessions. 

To reach as many sectors as possible, the village council opened the village ICT 

centre to all sectors of the community (e.g. teachers, students, farmers and 

returning overseas workers using a booking system). Village council leaders, as well 

as the focal person, also arranged for a web dialogue with PhilRice experts based on 

the topic requested by farmers. At the end of the project in 2009, council leaders 

passed a resolution to allocate budget for the continued internet subscription at the 

farmers’ ICT centre.  

Outcomes on the use of ICT. Farmers indicated a reduction in their use of chemical 

sprays and fertilisers, adoption of 20 kg/ha seeding rate for hybrid rice, 

synchronised the flowering of hybrid rice through calibrated fertiliser application, 

managed rodents and other pests, and engaged in livelihood projects, such as 

passion fruit puree, rice brew and craft production. 
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Agriculture technicians learned about the proper distance to transplant hybrid rice, 

fertiliser rates, pest and disease identification from the RKB website, response times 

to farmers, new livelihood projects from the internet, and personal benefits, such as 

reaching distant relatives and updating loan payments. 

8.3 PAMPANGA CYBER COMMUNITY: USE OF ICTS FOR LIVELIHOOD 

Composition. The Pampanga cyber community was made up of the Cruzian 

Farmers’ Multipurpose Cooperative, Inc. (Cruzian), the Magalang local government 

unit (LGU-Magalang) and the Pampanga Agricultural College (PAC) as the lead 

agency. 

Start of operation. PAC was one of the founding agencies of the OpAPA project in 

2003. In 2004, PAC introduced various ICT modalities to agriculture technicians in 

Pampanga. In 2005, the municipality of Magalang became a municipal ICT centre 

supported initially by the Department of Transport and Communications Telephone 

Exchange Office (DOTC-TELOF), and then by FITS and the OpAPA project. A small 

network of 10 computers was made available for agriculture technicians and 

farmers’ use. In 2007, PAC and LGU-Magalang identified the Cruzian Farmers’ 

Cooperative as the organisation to participate in the cyber-community project. 

Geographic location. Pampanga is one of five provinces in the Central Luzon region 

known as the rice belt area. Pampanga is about 150 km northwest of Manila. Aside 

from rice, Pampanga grows sugarcane, poultry and livestock for export in the Metro 

Manila area. It is the gateway to Northern and Central Luzon, and its proximity to 

Metro Manila puts Pampanga at the crossroads of industrialisation. Clark is touted 

as the next growth centre, given its special economic zone status and the 

conversion of its former airbase into an international airport. Luzon, however, is not 

spared from the typhoon path, and in the 1990s, a massive volcanic eruption buried 

Pampanga under thick lahar or volcanic dust. Community resilience has brought the 

local economy back to life. Crop production was restored and by 2004, hybrid rice 

was cultivated in Pampanga. Unlike the Davao community, the members of the 

Pampanga cyber community are closely clustered within a 3 km radius. It is also the 

closest site to a knowledge centre, PhilRice, 50 km by air. Internet connectivity for 
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both the farmers’ cooperative and municipal ICT centre is provided by a commercial 

internet service using wireless technology. 

Profile of farmers’ organisation. The Cruzian Farmers’ Multipurpose Cooperative 

has 60 regular members and 325 associate members, with a capitalisation of PHP8.8 

million. It has a rice production area of 120 ha from its regular members and 220 ha 

from associate members covering the towns of Magalang, Arayat and Mexico. The 

cooperative provides its members with production loans, harvesters, haulers and 

drying facilities. It then bought their harvest at a slightly higher price than the 

market. The cooperative has close ties with the municipal government agriculture 

officials enabling it to avail various government livelihood programs for its 

members. Its progressive officers are open to new communications technology, 

which enabled them to sell their rice harvest, order farm inputs and venture into 

new sources of livelihood such as vegetable production using the internet.  

Farmers in this area were older, with an average age of 58 years, most of whom had 

more than 30 years of farming experience. There were farmers who had high school 

and college schooling and, over the years, training on rice production from the 

Department of Agriculture. Most of the farmers owned an average of 3 ha and used 

quality seeds from the cooperative itself. These factors contributed to their high 

yields of 5 t/ha. Farmers wanted alternative livelihoods such as swine raising, 

vegetable and mango growing. Agriculture technicians remain important sources of 

information followed by print, radio and television. Lately, farmers have started 

using mobile phones, computers and the internet to access agricultural information. 

Case study respondents. There were nine respondents who participated in the FGD, 

which was held at PAC (Table 8.3). There were five agriculture technicians who were 

interviewed separately as a group and a small group of farmers consisting of farmer 

leaders and board of directors. Interviewed separately were the municipal 

agricultural officer of the LGU-Magalang and the Cruzian manager to represent the 

organisations’ points-of-view. Interestingly, the manager was the former municipal 

chief agricultural officer while the incumbent chief was her colleague. In addition, 

the PAC project leader-in-charge was also interviewed to get his insight on factors 

that affected farmers’ use of ICTs. 
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TABLE 8.3. PROFILE OF PAMPANGA CYBER-COMMUNITY RESPONDENTS 

Respondent ID Age Gender Occupation 

024 48 F Agriculture technician 

025 51 F Agriculture technician 

026 46 F Agriculture technician 

027 32 M Data encoder 

028 53 M Agriculture technician 

029 47 M Board of directors 

030 56 F Member 

031 58 M Board of directors 

032 36 M Member 

 

How farmers used ICTs. Plate 8.2 shows how Pampanga farmers used ICTs for their 

rice farming. For both wet and dry seasons, Pampanga farmers tended to use ICTs in 

a cyclical pattern. At the start of planting seasons (May for the wet season and 

November for the dry season), there was high use of SMS between agriculture 

technicians and the cooperative leaders to get information on new seed varieties 

and where to buy them. Farmer leaders and cooperative officers, on the other 

hand, tended to visit the OpAPA and PhilRice websites to look up the characteristics 

of newly released varieties.  

ICT usage dropped during planting seasons (June and December). After planting 

until maximum tillering (July–August and January–February), farmers’ increasingly 

used ICTs, particularly the RKB DVD to monitor and identify pests and diseases. 

Farmers then sent SMS queries on pest and fertiliser management to PAC, PhilRice, 

cooperative leaders and agriculture technicians. At harvest, ICT usage dropped 

around September and March as farmers tended to their crop to be harvested, 

dried and marketed. 
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Plate 8.2. Story map of Pampanga farmers’ use of ICTs 

 

Overcoming barriers in ICTs. Most of the farmers had limited knowledge of 

computers and were anxious about using them. However, farmer leaders who 

learned how to use computers acted as intermediaries. They either searched 

content for other farmers or passed on information from the internet at their 

regular meetings or by SMS. The availability of inexpensive mobile phones, 

presence of several telecom providers, and aggressive promotion of the farmers’ 

text centre by PAC created wide adoption of SMS technology by farmers, agriculture 

technicians, barangay leaders, cooperative leaders and commercial input suppliers. 

Handy and simple to use, low cost and the ability to use their own language 

contributed to the popularity of SMS and enabled the rapid exchange of 

information, requests for services and delivery of seeds and farm inputs, alerts and 

price monitoring.  

Covering a wide area and serving over 200 farm households, agriculture technicians 

bought mobile phones and prepaid cards and gave their mobile phone numbers to 

village leaders, farm cooperative officers and farmer leaders. This strategy 

enhanced the response time and coverage of each technician, even on weekends 

and holidays. In addition to the proximity of support organisations and the 
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cooperative, there was strong social capital among agency leaders. The cooperative 

chair was also the former municipal agriculture officer. The university extension 

director had strong ties to both the LGU and the cooperative. The proximity of the 

site the Metro Manila market presented vast economic opportunities for farmers to 

engage in alternative livelihood. The previous typhoon that damaged the vegetable 

crops in northern Luzon enabled farmers to capture this market opportunity—via 

information searches on vegetable production at the ICT centre (Table 8.4). 

Organisational support. With their own ICT centre, the agriculture chief directed all 

technicians to learn how to use the PC and required all reports to be computerised. 

A computer operator was hired to assist agriculture technicians and farmers search 

for information. Before the project closed, the municipal council passed a resolution 

providing funds for the continued operation of the ICT services.  

The college hosted a school-of-the-air radio program and a local farmers’ text 

centre. Contents of the radio program were taken from the RKB DVD and website 

and made into farm lessons that were synchronised with rice crop growth stages. 

The text centre enabled farmers to interact with the radio host using their local 

dialect.  

The former cooperative chair saw the importance of the internet in their business 

operation. Using the internet, the cooperative advertised its rice products and how 

to order seeds and farm inputs. The new cooperative chair has strong ties with the 

local Department of Agriculture, availing of government programs such as hybrid 

rice subsidies, contract hybrid rice growing and, recently, soft loans for vegetable 

production. Cooperative leaders informed members via SMS that their seeds, loans, 

inputs and other subsidies were available. Cooperative leaders monitored the prices 

of farm inputs and the buying and selling prices of palay and vegetables—and 

relayed this information to their members to guide them in their transactions with 

buyers and traders. The cooperative provided production loans, delivery of seeds 

and farm inputs, use of threshers during harvesting, harvest hauling, and drying. 

The cooperative bought all the farmers’ produce.  
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TABLE 8.4. ENABLERS AND BARRIERS TO ICT USE OF THE PAMPANGA CYBER COMMUNITY 

Enablers Barriers 
USER FACTORS 

• Farmer leader assisted other farmers to use the 
computer 

• Farmers familiar with the computer in the town 
ICT centre 

• Farmers were seed producers and receptive to 
hybrid rice technology 

• Farmers and agriculture technicians were trained 
in basic ICT use 

• Younger farmers and agriculture technicians were 
more open to learning computers 

• Farmer cooperative manager and agricultural 
officer were computer literate 

• Agriculture technicians had 20 years’ experience 
in rice farming 

• Most farmers had no 
experience with computers 
and relied on others to access 
content from ICTs 

• Older agriculture technicians 
hesitant to use a computer due 
to their age and poor eyesight 

• Most were afraid of damaging 
the computer 

• Others were afraid of 
inadvertently deleting files 

ICT FACTORS 
Farmers’ use of SMS 
• Directly reached agriculture technicians and 

cooperative officers 

• Saved on time and cost of travel 

• Ordered seeds and delivery of farm inputs 

• Farmers’ children sent SMS on their behalf 
Agriculture technicians’ use of SMS 
• More farmers reached a wider area 

• Faster response time during crop and livestock 
emergencies 

• Texted seed availability and subsidies to farmers 

• Some technicians bought mobile phones as a 
result of their experiences 

Internet 
• Farmers talked directly to experts via web 

conference 

• Farmers set the topic for web discussion 

• Farmers invited experts for actual demonstration 
a crop technology 

• Agriculture technicians used search engines 

• Web portal provided links to other government 
websites 

• Communicated with experts through contact 
details in the sites 

• SMS created a deluge of 
service requests to agriculture 
technicians, even after hours, 
on weekends and holidays  

• Weak and unstable internet 
signal affected the quality of 
web browsing and web 
conferencing 
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Enablers Barriers 
CONTENT AND SERVICES FACTORS 

• Actual images of pests and diseases in the RKB 
DVD aided farmers to identify their field problems 

• A field problem diagnostic tool guided farmers in 
the identification of problems and provided 
management steps similar to farmers’ 
experiences 

• Content was in HTML format that enabled offline 
browsing; content was translated into the local 
dialect 

• Farmers’ text centre provided useful farming tips 
and pest alerts; farmers’ queries were referred to 
RKB 

• Agriculture technicians dispatched when field 
problems were not resolved by RKB 

• Information on corn, livestock, tamarind culture, 
bonsai and vegetables was found on the internet 
and in DVD material 

• Brochures in the FITS centre 
were often dated and limited 

• Farmers’ text centre did not 
reply on weekends 

• Farm tips were sent midnight 
or early morning 

• Deluge of service requests 
from farmers via SMS 

ORGANISATIONAL FACTORS 
Department of Agriculture-LGU 
• Provided subsidies, incentives for hybrid rice 

production and soft loan for vegetable 
production; dedicated space for computers with 
air-conditioning and internet connection; hired 
computer operator to assist agriculture 
technicians 

• Local council resolution allocated funds for 
maintaining the ICT system 

PAC 
• Established strong ties with local government unit 

and cooperative leaders; trained farmers and 
agriculture technicians in basic ICT use; operated 
a local farmers’ text centre; replied to farmers’ 
queries; issued pest alerts 

Farmers’ cooperative 
• Provided computer space and internet for 

farmers 

• Used the internet to monitor the price of farm 
inputs and vegetables 

• Ordered seeds for farmers by SMS 

• Provided loans to farmers; threshers during 
harvest; and bought farmers’ rice harvests 

• Inability to thresh and dry the 
wet paddy rice immediately 
after harvest or typhoon 

• Labour shortage during 
harvest; combine harvester did 
not work properly 

• Agriculture technicians paid for 
mobile phones and prepaid 
cards  

• Agriculture technicians relied 
heavily on the computer 
assistant 

• Agriculture technicians’ 
response to farmers’ queries 
not officially acknowledged as 
accomplishments 

• Delayed internet connection 
and high cost of computer 
consumables 
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Enablers Barriers 
GEOGRAPHY AND LOCATION FACTORS 

• Proximity and clustering of support institutions to 
farmers’ organisation  

• Highly accessible ICT centres—town ICT centre 
located separate from the municipal building 

• Availability of several telecom providers 

• Pampanga at crossroads of urbanisation 
presenting huge potential for vegetable 
production for local and Manila markets 

• High number of farmers served 
over a wide area 

• Computer mixed with other 
PCs in cooperative office; 
cramped office with limited 
space for farmer group 
learning sessions 

• Geographic location and 
terrain exposed farmers to 
flooding and drought (and 
previous volcanic eruption) 

 

Outcomes of the use of ICT. Learning how to use the computer and referring to the 

RKB DVD seemed to improve the ability of agriculture technicians to diagnose field 

problems. Access to the internet provided technicians with additional information 

on hybrid rice, livestock, corn and vegetables. SMS technology enabled agriculture 

technicians to relay information to more farmers over a wider area, in less time and 

at less cost of travel.  

With their own computers and RKB, farmer leaders could diagnose most field 

problems on their own, relaying the information to other farmers. Web dialogue 

with crop experts enabled several farmers to embark on vegetable growing as an 

alternative source of livelihood using Trichoderma organism to improve growth and 

manage pests without the use of chemical inputs. 

SMS has also increased the interactions among technicians, farmer leaders, 

barangay officials, farmers, and private or commercial farm input suppliers and seed 

growers. The establishment of a local farmers’ text centre at PAC, which also 

operated a radio station, encouraged the widespread use of SMS for many farming 

concerns. As a result, farmers reduced their use of chemical sprays and fertilisers. 

Through internet and SMS, cooperative officials located better seeds and cheaper 

farm inputs for its members and monitored the prices of agricultural products.  

8.4 NEGROS CYBER COMMUNITY: DISCONTINUED USE OF ICTS 

Composition. The Negros Occidental farmer cyber community was made up of 

LOFALAS and the PhilRice Negros Occidental branch station as the lead agency, the 
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Alter Trade Foundation, Inc. (ATFI)—a local NGO promoting organic farming—and 

the Office of the Provincial Agriculturist (OPA). 

Start of operation. Being the country’s exporting region, Negros Occidental 

embarked on a rice production program to make the province self-sufficient in rice. 

This started a working relationship between OPA and the PhilRice Negros branch 

station. In 2005, PhilRice interconnected the two offices by installing DSL broadband 

at the OPA office in Bacolod City and relaying the signal via a wireless link to its 

station in Bago City, which was about 20 km away. In the process, this brought 

connectivity to the ICT centre for agriculture technicians. In 2006, PhilRice and OPA 

started training extension workers on how to use ICTs for agriculture and extension. 

In 2007, OPA identified the LOFALAS farmers’ group to join the emerging Negros 

cyber community. The farmers were former tenants who had benefited from the 

government’s land reform program. The ATFI was the first to support the farmers’ 

group by growing organic rice in 2003. The Negros Cybercom was formally launched 

in July 2007 and later closed down in December 2008, less than two years into 

operation. 

Geographic location. Negros Occidental is located in the central Philippines or the 

Visayas group of islands between mainland Luzon and Mindanao Islands. Negros 

Island is home to the largest sugarcane plantations in the country for domestic and 

export markets. The slump in sugar prices due to competition from other countries 

made the province explore non-traditional cash crops, such as mango, cashew and 

organic vegetable crops. In 2000, the provincial government embarked on a rice 

self-sufficiency program for the province by providing a 100-ha farm for PhilRice to 

establish an experimental station in Negros Occidental. While sugarcane plantations 

grew some rice, these were old varieties that were produced for consumption by 

their labourers. Growing modern rice varieties on a commercial scale was relatively 

new to the area in 2000. It was the adjacent province of Iloilo that produced rice for 

the Visayas region.  

Unlike the close clustering of the Davao and Pampanga cyber communities, the 

Negros cyber community were about 20 km apart from each other. The OPA was 

located in Bacolod City, PhilRice was situated on a plateau northwest of the city and 
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the LOFALAS farmers’ group was located in Bago City which was southeast of 

Bacolod City. The farmers’ computer centre was set up in a leased shed of the 

national irrigation office, just a few metres from where most of the farmers lived. A 

wireless modem was used to connect the computers to a distant cell site, where the 

signal was weak and intermittent.  

Profile of farmers’ organisation. LOFALAS comprised 55 families who were former 

tenants of a large sugarcane plantation. Through the government’s land reform 

program, 18 ha was subdivided into 3200 m2 lots. In 2003, each family was given a 

provisional certificate of land title, whereby they could not sell or dispose of their 

lots within five years.  

In 2003, the ATFI supported the group’s transition from labourers to landowners by 

organising a communal farming system to produce organic rice. Providing the 

production inputs, seeds and technical supervision, the groups’ harvest exceeded 

the usual harvest of the community (60–80 cavans/ha vs 120–130 cavans/ha). 

However, the area failed to pass the organic certification in 2004 due to chemical 

drift and leaching from surrounding farms. Much of the rice harvests were sold as 

ordinary rice. In 2006, a long drought impeded the irrigation service for one season 

resulting in huge crop losses for farmers. Many farmers incurred debt and started 

looking for off-farm work. ATFI introduced vegetable farming in 2007 to augment 

their incomes. At the same time, PhilRice and OPA introduced ICTs to help the 

farmers increase rice production using advanced communications technology. 

Unlike farmers at the other two sites, Negros farmers had an equal mix of young 

(20–40 years old) and middle-aged farmers (41–60 years old), and almost all had 

less than 10 years’ experience in rice farming. Most farmers had only finished 

primary schooling, so were the least educated of the three case sites. Despite being 

landowners, they had the smallest farms (3200 m2}. It was only through the 

communal rice farming system that the land produced an average 4.5 t/ha of 

paddy.  

While new to rice farming, the farmers had long worked as labourers in large 

sugarcane plantations, leading them to believe that small farms cannot support the 
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needs of their family. Farmers planted PSB Rc32 and Rc10 varieties from PhilRice 

Negros. The most common farm problems included pests and diseases, fertiliser use 

and general crop management. Most farmers in this community had access to 

television and radio, and some had a mobile phone, but none had access to 

computers.  

Case study respondents. At the time of the interview, the farmers’ organisation had 

ceased to exist, and most of its members had sold or leased their small lots and left 

the area. Those who stayed behind were either working as labourers in sugarcane 

plantations or not motivated to participate in the interviews. Only three farmers 

showed up, the two past presidents of LOFALAS and one member who had just 

returned from Manila as a household helper. The other respondents were the key 

project drivers, particularly the NGO project manager of the early communal rice 

farming operations of LOFALAS in 2003, the provincial agricultural officer that 

endorsed LOFALAS as the farmer organisation to participate in the farmer cyber-

community project in 2006, the PhilRice branch manager who oversaw the 

implementation of the cyber-community project from 2007, and three recently 

hired project staff members who took over the project management in 2008 (Table 

8.5). 

 

TABLE 8.5. PROFILE OF NEGROS CYBER-COMMUNITY RESPONDENTS 

Respondent ID Age Gender Occupation 

033 57 M Farmer, former president of LOFALAS 

034 53 F Farmer, former president of LOFALAS 

035 35 F Farmer, member 

036 47 M Site manager, branch manager 

037 29 M Project staff, site officer 

038 26 F Project staff, logistics 

039 25 F Project staff, training 

040 43 F Provincial agriculture technician 

041 56 M NGO in charge of communal farming 
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How farmers used ICTs. Negros rice farmers had the lowest usage of ICTs. Their low 

education, very little exposure to computers, and old age were cited as reasons for 

their fear and anxiety in using computers. When the computer was introduced in 

2007, farmers’ children and high school youth joined their parents during the ICT 

training. This helped ease their anxiety around computers, resulting in high 

participation during the project launch. This enthusiasm, however, did not convert 

to actual use of ICTs. No adult farmer or their leaders learned how to use the 

computer on their own, unlike at other sites. Most of the farmer leaders were 

present during training sessions but relied on their children and high school youth 

to operate the computer. The younger members initially helped their parents to 

view the RKB DVD each week, but later started using the PC for their school 

homework (Plate 8.3). 

 

 

Plate 8.3. Story map of Negros farmers’ use of ICTs 

 

Organisational support. With the passing of the organic farming law that covered 

the entire province of Negros Occidental, OPA enlisted PhilRice to promote IPM in 

the province to reduce the use of chemical sprays in rice production. This also 

enabled OPA to support ATFI, which had assisted LOFALAS to grow organic rice. 

Eventually, OPA endorsed LOFALAS to PhilRice as the farmer organisation that will 

be part of the Negros cyber community. The OPA then assigned a local agriculture 

technician to monitor the progress of the farmers.  
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PhilRice provided the seed varieties that farmers used, conducted modern rice 

production training to farmers, and introduced the use of ICTs to access the latest in 

rice production. PhilRice provided the connectivity solutions to the agriculture 

extension office and the farmers’ ICT shed, as well as basic ICT training, and 

provided digital rice content in DVDs, web and SMS formats.  

During its first year of operation in 2007, the farmer cyber community suffered 

several disruptions, eventually leading to a decline in members’ participation, which 

persisted for most of the year. In early 2008, a new PhilRice project staff member 

initiated dialogue with the remaining members of the farmers’ group to encourage 

their participation. The project staff translated the RKB into the local language, 

introduced an SMS query service, conducted weekly ICT training, and introduced 

the PalayCheck crop management system and the Palayamanan crop diversification 

system. The ATFI introduced and trained the farmers’ children on vegetable 

production as an alternative source of livelihood. 

The farmers provided the labour for the communal farm operations in exchange for 

the inputs provided by ATFI, PhilRice and OPA. On the use of ICTs, the farmer 

leaders included their school children to the ICT training to help them to learn and 

acquire the latest rice technology with the aid of computers and mobile phones. 

Selected youth members managed the computer while others tended the vegetable 

garden.  

Factors that led to dis-adoption of ICTs. There was high initial participation in the 

ICT training in 2006 and at the project launch in mid-2007. However, this level of 

participation steadily declined, with members leaving the farms to work in Manila 

or return to sugarcane plantations as labourers. By 2008, LOFALAS had ceased to 

exist, most farmers had left the farms, and the computers were returned to ATFI 

and PhilRice by the remaining leaders.  

Several interruptions on the ICT service occurred immediately after project launch. 

This persisted for one crop season (until December 2007), thus losing project 

momentum. Electricity was cut due to the group’s inability to pay the electricity bill. 

Then the computer shed that was leased to the farmers by the National Irrigation 
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Administration (NIA) had to be closed due to the retirement of the shed caretaker. 

The computer was then relocated to a youth’s house.  

Project supervision also stalled, as the lead agency (PhilRice) changed project staff 

and new staff resumed site visits towards the end of 2007. By mid-2008, the high 

school youth who managed the computer and vegetable gardens left the area to 

pursue their college education.  

While initial user barriers such as low education and computer literacy were 

overcome by including high school youth to assist their parents to access the 

computer, the content and services provided did not meet the farmers’ pressing 

economic needs. The desire to seek off-farm work in Manila was both an economic 

need and a social quest. Farming was considered of lower stature while menial 

work in Manila had a higher social status.  

Farmers’ weak internal organisation and their apparent disconnect from 

government support agencies led to the dis-adoption of ICT in Negros Occidental. 

The Negros farmers were former sugarcane labourers banded together by an NGO 

in 2002 to avail the government’s land reform program. Their organisation was 

formed for purposes of emancipation but lacked the leadership, cohesiveness, unity 

and resources to engage in any economic program. Succession of NGO and 

government organizations (GO) that tried to provide livelihood support, training 

and information were negated by the farmer organisation’s limited absorptive 

capacity, as it struggled from within, eventually collapsing as members left the 

farms. The wide clustering of the cyber-community member agencies left the 

farmers mostly on their own (Table 8.6). 
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TABLE 8.6. ENABLERS AND BARRIERS IN ICT USE OF NEGROS CYBER COMMUNITY 

Enablers Barriers 
USER FACTORS 

• Emancipated tenants owned small 
farm lots (3200 m2), but over time, 
some farmers bought other lots to 
increase their production area 

• Practised communal farming in 
growing organic rice with 
supervision from a local NGO 

• Trained in IPM and basic ICT 

• High school youth managed the 
computer facilities 

• Most farmers had primary schooling, were 
middle-aged, with poor eyesight 

• Farmers were reluctant to use computers; 
anxious about damaging the computer; relied 
on their high school children to operate the 
computer 

• Lack of computer-literate farmer leaders to 
manage ICT facilities and assist other farmers 

• Farmers were former sugarcane labourers 
with no experience managing their farms 

• Used to receiving government dole-outs; high 
initial participation and decline upon receipt 
of benefit, or in the absence of cash benefits 

ICT FACTORS 

• Provided practical ICT training 

• Provided train in RKB and other 
crop technology DVDs 

• Provided desktop computer, printer 
and wireless internet card  

• Free registration at farmers’ text 
centre 

• Farmers did not have a secure place for the 
computers, only a leased working shed 

• Unstable electricity, weak cell site signal and 
high cost of electric rental and printer 
consumables 

CONTENT AND SERVICES FACTORS 

• Rice technology translated into the 
local dialect 

• Vegetable production introduced as 
an alternative livelihood source 

• Introduced integrated pest and 
organic fertiliser management 

• PalayCheck crop management and 
Palayamanan crop diversification 
technology introduced 

• Palayaklatan or rice library 
introduced 

• No serious pest infestation occurred during 
the project 

• Farmers found vegetable growing laborious 
and time-consuming 

• Resident agriculture technician not computer 
literate, but readily accessible for information 
and advice 

• Content not segmented for print, computer 
technology or interpersonal delivery 



CHAPTER 8. CASE STUDIES ON FARMER CYBER COMMUNITIES 

PAGE | 180 

Enablers Barriers 
ORGANISATIONAL FACTORS 

• ATFI organised communal farming 
to produce organic rice from 2002–
2005, provided loans, scheduled 
and supervised farm activities  

• ATFI regulated the release of loans 
based on farm schedule; non-cash 
portion consisted of organic 
fertilisers purchased from ATFI 

• OPA and PhilRice supported local 
NGO by training their farmers on 
IPM 

• ATFI and LOFALAS leaders 
facilitated the sale of farmers’ 
produce, recovered loans and 
implemented a 10 per cent capital 
build-up from members to support 
livelihood programs of the 
organisation; trained high school 
youth to grow and manage 
vegetable farms 

• Farmers’ group unable to pay electricity bill 
and internet subscription; did not have a 
secure place for the computers resulting in 
the disruption of ICT services 

• The group was not a real organisation but an 
aggrupation of individuals who banded 
together to avail government land 
redistribution program; there was no 
leadership and a lack of cooperation 

• When individual land titles were given in 
2007, farmers started selling their lots to 
other farmers and neighbours, and left to 
find off-farm work; farmer leaders did not 
inform support agencies until there were only 
a handful of members left  

• ATFI was unable to implement communal 
farming, withdrew its support and loans 
program 

• Farmers who were unable to find work in 
Manila went back to work as sugarcane 
labourers 

• Declining membership and participation even 
after two attempts to revive the organisation 
in 2008 

• High school youth left for college schooling; 
no-one took over computer management or 
vegetable farms 

• Caretaker of computer shed retired and 
closed down the shed and power source 

• PhilRice branch manager was critical of the 
project design; changes in project staff 
delayed the rollout of services 

• OPA did not have direct supervision of the 
agriculture technician in the area 

GEOGRAPHY FACTORS 

• Provincial government passed the 
local organic farming law for the 
entire province 

• Farmers’ location had wireless 
internet but weak signal; close to 
the main road, and traversed by an 
irrigation canal 

• Weather patterns have changed, 
causing long drought spells and 
heavy rains and flooding 

• Farmers’ site was located on the outskirts of 
the town centres, and the support agencies 
were dispersed within a 20 km radius 

• Limited available technical support and IT 
skilled individuals in the area 

• Rolling terrain and climate favoured mostly 
sugarcane production which was the 
traditional crop in the area 

• Farmers were former sugarcane workers who 
shifted to rice culture in the last five years; 
farmers had limited experience in crop 
diversification 

• The communal farm was surrounded by other 
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Enablers Barriers 
farms that caused drift and leaching of 
chemical pesticides and fertilisers 

• Low social status accorded to farming, while 
high social status was accorded to non-farm 
work in Manila 

 

8.5 CROSS-ANALYSIS OF THE THREE CASE SITES 

User characteristics such as old age, limited education and low computer literacy 

are the most important barriers in the use of ICT among rural users. Rural 

communities, however, could overcome these by providing computer assistants to 

farmers—hired directly by the organisation, or volunteer farmer leaders, farmers’ 

children and youth members with high computer self-efficacy. While only a few 

farmers handled the computers, most could access content from DVDs and the 

internet through their leaders, peers or children.  

Farmers’ continued use and reliance on the ICT centre seemed to be influenced by: 

(1) participation in identifying the location of the ICT centre, which must be in close 

proximity to their homes, in a non-threatening social environment, and in their own 

space; (2) participation of farmers in identifying their information needs, and 

localisation of information content; (3) relevance and appropriateness of the 

information initially offered to them (e.g. rice pest and disease management); 

immediate application to their everyday farm situation; and (4) livelihood 

opportunities for the farmers. 

The characteristics of computers that farmers found important include their media-

rich content—local farm images, iconic and hypertext links in both DVDs and the 

web portal; video clips of pests and diseases; practical land and water management; 

interactive problem-solving, face-to-face interactions and the use of local language. 

For instance, the web dialogue in Davao Oriental and Pampanga provided face-to-

face interactions between farmers and experts on a topic chosen by the farmers. 

Farmers’ use and reliance on ICTs, however, is unlike what one expects in an 

internet café in an urban setting. The time spent ‘online’ by farmers in rural 

communities is significantly lower and, in the case of rice farmers, on a seasonal or 
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situational basis. The majority of the farmers still preferred the informal and 

interpersonal mode of information gathering. The community social network has 

remained largely intact, and the inroads of ICTs seemed to depend on the nature of 

the content and services offered. Combining ICTs with conventional media and 

interpersonal channels enabled farmers to access new agricultural information from 

knowledge centres. The use of PCs as a source of agricultural information, in 

combination with SMS to relay content and gather users’ queries and needs, 

appeared to be the most practical and cost-effective combination of ICTs among 

farmers. For most farmers, mobile phone and SMS technology provided a simple, 

portable and inexpensive link to their leaders, fellow farmers and crop experts of 

various knowledge centres, using their own language.  

Farmers’ use of computer and internet resources followed the rice crop growth 

cycle—with increased use during the off-peak to search for new seed sources 

before crop establishment, crop care and maintenance after establishment, and 

marketing and other livelihood information before harvest. Computer usage 

declined or stopped during major farm operations, such as land preparation, 

transplanting and harvesting. Monthly use or a visit to the ICT centre was common, 

while weekly usage or a visit to the ICT centre was considered high. 

Continued use of ICTs in the rural areas well beyond the project life depended on 

the ICT environment provided by local organisations in the area. Unlike urban 

centres, rural farming communities lacked the user base to generate revenue, IT 

personnel to maintain the system, and capability to generate appropriate digital 

content and services. In the three case sites, the participation and support of local 

organisations, or the lack of it, had a direct effect on the acceptance and continued 

use of ICTs in rural communities. 

In the farmer cyber-community model, local state universities took the role of 

priming the community for ICTs. For the Davao and Pampanga sites, the state 

university played an important role in advocating the use of ICTs to local 

governments. The SCUs collected baseline data and farmers’ information needs, 

helped establish the ICT centre and provided basic ICT training to local government 

officials and agricultural extension workers. With the local government was primed 
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to use ICTs, the SCUs encouraged them to identify a farmer organisation that was 

receptive to the use of ICTs for agriculture. Similarly, the SCU proceeded to help the 

farmers establish their ICT centre, provided them with local content and services, 

and trained their organisation leaders and farmer representatives on basic ICT skills.  

Reaching the LGUs first, and ensuring their acceptance of ICTs, led to their support 

for the farmer organisations in Davao and Pampanga. ICTs have increased the 

capacity and confidence of agricultural technicians to respond to farmers’ field 

problems. This experience led several LGUs to invest in ICTs for agriculture, and 

provide a regular budget allocation for ICT training, supplies and internet 

subscription. With a farmers’ village council managing the village ICT in Davao, it 

was administratively feasible for the LGUs to extend direct logistical support to 

farmers. 

While SCUs and LGUs could provide the ICT environment for farmers’ use of ICT, a 

strong farmers’ internal organisation will eventually shape the outcome of any ICT 

intervention. The Davao village council members who managed the ICT centre were 

elected representatives of farmers. They were attuned to farmers needs and were 

able to integrate ICTs in their menu of services to the community. The council 

opened the use of the ICT centre to non-farming members of the community, 

eventually passing a council resolution to allocate budget for the continued internet 

subscription and use of the ICT for livelihood projects. In Pampanga, officials of the 

cooperative saw the capability of ICT as a business tool, such as monitoring input 

prices, securing deliveries and creating new livelihood alternatives to their 

members. On the other hand, the weak farmers’ organisation in Negros Occidental 

negated all the support interventions made by the LGU, local R&D organisation, and 

various NGOs. 

Location seemed to play an important role in creating access to ICTs. Close 

clustering of support agencies to the farmers’ organisation provided the 

interpersonal contact, exchange of tacit knowledge, and leveraging of social capital 

among ICT advocates in these organisations (Palis, 2005). The geographic location of 

the site also appeared to influence the use of ICTs. Climate and terrain have long 

dictated the crops grown, and crops have influenced the way of life in these areas. 
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A long tradition of growing rice has made Davao Oriental one of the top producers 

of quality rice, and home to 21 farmer seed growers’ cooperatives, contributing to 

their receptivity to the new hybrid rice technology. The Pampanga site, on the other 

hand, was located at the crossroads of urbanisation which encouraged the use of 

ICTs for livelihood generation. At the Negros Occidental site, the shift from 

sugarcane growing to rice and vegetable farming was not merely a shift in 

agronomic practices, it was a drastic change in their way of life from being hired 

farm labourers to farm decision-makers, from wage earners to farm enterprise and 

crop knowledge managers. This appeared to affect their ability to absorb new rice 

crop innovations, and perhaps the relevance of information that was made 

available to them through ICTs. This may have affected their motivation to learn 

and use ICTs. 
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CHAPTER 9. SUMMARY, CONCLUSION AND RECOMMENDATIONS 

9.1 INTRODUCTION 

This concluding chapter summarises our current understanding of the diffusion of 

ICTs based on five major rice-growing provinces in the Philippines. The chapter 

begins with the motivation for conducting this investigation, followed by the 

specific objectives of the thesis. The key findings from the survey and case study 

research is then presented. The relevance of these findings is presented in the 

context of rural agricultural communities in the Philippines and the area of diffusion 

of innovations and rural development. Some policy recommendations and ideas for 

further research conclude this chapter and the thesis. 

9.2 MOTIVATION AND OBJECTIVES OF THE THESIS 

There were several motivations for conducting this investigation. First, the growing 

disparity in access to telecommunications services between urban centres and rural 

farming communities, which constrains the entry of rural farmers into the global 

online community. Second, with public services going online, rural farming 

communities were at a disadvantage due to their lack of access and skills in the use 

of new ICTs. Third, while ICTs have been widely regarded as having the potential to 

catalyse development, there is limited documentation and empirical proof of their 

actual benefits, especially in rural areas. Fourth, the models used in deploying ICTs 

in rural areas and the metrics used to evaluate ICT adoption and diffusion among 

rural communities were mostly drawn from western and urban settings. This has led 

to several failed ICT projects in developing countries in the past, due to the 

computer-centric and infrastructure-centric nature of the ICT projects. Even the 

new approaches, such as community e-centres and telecentre models, are being 

evaluated with old diffusion metrics, looking at users’ lack of skills and proficiency, 

low usage of public ICT systems, slow diffusion rates among farmers, and lack of 

sustainability.  
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This situation has resulted in two scenarios: (1) a growing scepticism among 

external funding agencies on the efficacy of ICT in the rural areas, and their 

withdrawal from further investments in this area; and (2) the continued 

implementation of ICT projects in rural areas without the aid of grounded rural ICT 

models. 

This OpAPA initiative in the Philippines presented an opportunity to conduct an 

empirical investigation into the nature and processes of diffusion of ICTs in rural 

farming areas. The Philippines introduced a local adaptation of the global telecentre 

model, the farmer cyber community, which considered the local sociocultural and 

political conditions in the selected provinces. The use of ICTs for agriculture was 

initiated by local and international public research institutions, mostly research 

centres in response to: (1) the introduction of hybrid rice and knowledge-intensive 

crop management innovations for HYVs; (2) disruptions in the agricultural extension 

service brought about by its devolution to local governments; and (3) increasing 

connectivity in the countryside brought about by wireless telephony and the 

internet. While creating access to knowledge centres was the immediate goal to 

support the government’s hybrid rice program, the long-term vision of the program 

was to create widespread use and application of ICTs for agricultural development 

in rural areas. The investigation sought to provide answers to the following 

empirical questions: 

• What alternative theoretical framework and constructs are available in 

understanding the adoption of ICTs in rural agricultural communities? 

• What are the individual level and broader place-based factors, e.g. 

infrastructural, social, economic and political barriers that influence 

adoption or non-adoption of ICTs? 

• What are the economic and social impacts of the adoption of ICTs within 

agricultural communities?  

• What implications does the Philippines case have for theoretical 

interpretations of processes of innovation adoption and rural development? 
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9.3 SUMMARY OF MAJOR FINDINGS 

Several sources of data provided the important findings of the study—personal 

interviews during the scoping work, secondary data collected on the ICT project, 

interview surveys of farmers in 12 farmer cyber communities, and a case study of 

three farming communities with contrasting use of ICTs. Quantitative and 

qualitative analyses identified five important factors that influenced the use of ICTs 

among farmers in rural communities, in declining order of influence: the role of 

organisations, appropriate and relevant content, ICT traits and effective 

combination, location of ICT centres, and user traits. 

9.3.1 ROLE OF LOCAL ORGANISATIONS 

To sustain farmer-based ICT systems, they needed to be based in a viable farmers’ 

group, such as a cooperative or local village council, supported by a local knowledge 

centre such as state university or R&D centre, and the local government unit (LGU). 

Each of these organisations played an important role in creating a favourable ICT 

environment for farmers.  

The local SCU primed the community for ICTs. The university gathered baseline 

information, advocated the benefits of ICT to the local government executives, and 

provided basic ICT skills to agricultural extension officers and farmer leaders. SCUs 

also translated content from national knowledge centres and developed local 

content and livelihood opportunities for farmers. SCUs also provided a pool of 

experts to respond to queries on local farm conditions. The farmers’ community 

computer system was installed and initially maintained by the state university. 

The farmers’ group provided a dedicated space for the farmers’ ICT centre, which 

gave farmers a sense of ownership and belongingness in their social environment. 

Farmer leaders provided a computer assistant or assigned knowledgeable farmers 

to assist other farmers to learn the various ICTs. Farmers were also organised into 

teams, where each had group learning sessions, discussing their farming problems 

and solutions from ICTs. The farmer cooperative allocated budget for the internet 

subscription. Farmers’ group leaders continuously searched the internet for 

livelihood opportunities—by monitoring prices of inputs, where to buy seeds by 
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SMS, and vegetable production. Information from ICTs, such as pest alerts, field 

problem diagnosis and availability of inputs, were relayed to members through 

meetings or SMS. 

The LGU assigned an extension agent to assist the farmer group and integrated the 

use of ICT in agricultural extension, food production and livelihood generation. 

Some LGUs have refurbished the farmers’ ICT centres, purchased additional 

hardware and made regular appropriations for the ICT services. Logistical support 

from LGUs ensured the availability of funds for continued operations, and 

sustainability of the farmer-based ICT centre, in the absence of a viable business 

model to sustain their operations. 

9.3.2 APPROPRIATE AND RELEVANT CONTENT 

Digital content that was timely and relevant to their farming enterprise was an 

important driver of ICT use. Localised content enabled farmers to diagnose field 

problems and apply appropriate crop management strategy. For complex 

management decisions, the diagnostic tools available online and in DVDs enabled 

farmers to tap directly into the knowledge databases of research centres. Livelihood 

opportunities such as vegetable production, food processing and seed sourcing, 

increased the use of ICTs among farmers. Content that was processed into question 

and answer format or problem-based scenarios enabled farmers to directly use the 

information on their farms. Creating multimedia content rich in photos, images, 

video clips and testimonials enabled farmers to identify important field problems.  

9.3.3 EFFECTIVE COMBINATION OF ICTS 

Delivering the same content on different ICT platforms enabled farmers to access 

offline content using DVDs, online content using the web portal, and in their field 

using the SMS service. All ICT types were noted for their fast delivery of 

information. DVD and the web were noted for their media-rich content; while SMS 

enabled farmers to dialogue with experts on a topic of their choice. The SMS was 

easy to learn and use, and the farmers’ SMS service enabled farmers to query 

experts directly and inexpensively, with an immediate response. SMS also enabled 

farmer leaders and extension agents to relay information from DVDs, web and the 

farmers’ text service to farmers. The use of several ICT platforms gave farmers a 
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choice of which ICT to use, depending on their capability, skills, resources and 

location. The ability to query and interact with experts further encouraged the use 

of ICTs. 

9.3.4 LOCATION OF THE FARMERS’ E-CENTRES 

Locating the ICT system in farmers’ premises encouraged ICT use due to the familiar 

social setting and presence of peers, neighbours and family members. Proximity of 

the farmers’ centre to their residence was also important. Farmers wanted a place 

they could just walk in straight from the field, without having to change their 

clothes or spend time and money to travel to the town centre to see the local 

extension agent. On the other hand, farmers were less encouraged to learn or use 

computers when the computer was mixed with other computers in the office 

administration or located in the manager’s office. 

The geographic location of a community seemed to influence farmers’ use of ICTs. 

The terrain, topography and climate of the area influenced the predominant crop 

that thrived in the area, which in turn, affected people’s way of life as they adapted 

to this source of livelihood. For areas identified as rice granaries of the country, 

local receptiveness to new hybrid rice varieties was high. This created an urgent 

demand for information on the crop management requirements of hybrids, leading 

farmers to try ICTs.  

The location of the area, including its population, however, often determines the 

Telco’s rollout decisions of telecommunication services, which affects the long-term 

sustainability of web-based services in community ICT centres. Therefore, DVDs 

offered a robust, inexpensive and flexible source of offline digital content. Remote 

rural areas are now covered by wireless telephony and SMS technology, which 

provides simple and inexpensive ICT connectivity for rural farmers.  

9.3.5 USER CHARACTERISTICS 

Age, gender, educational attainment, prior experience in ICTs and family size—

conventionally important user traits that can influence adoption—did not have a 

strong influence on the farmers’ ability to use or access information from ICTs. With 

appropriately designed ICT skills training and several ICTs types to choose from, 
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farmers could access content from knowledge centres through direct and indirect 

means. Providing farmers with immediate solutions to their problems gave them a 

positive view of the potential of ICTs to improve their farm productivity. 

9.3.6 ICT USE PATTERN 

Common to all sites was the presence of a few individuals who were able to learn 

how to use computers, DVDs and websites much faster than the other farmers in 

the group. They were more enthusiastic, persistent and determined to learn. These 

few individuals were considered direct or actual users of ICT and served an 

important role as ‘infomediaries’ to the rest of the community members who were 

not able to use the ICTs. The rest of the farming community were considered 

indirect users of ICT. There were two kinds of indirect users: (1) farmers who were 

eager to use ICTs but needed assistance from computer operator and peers, and (2) 

farmers who could access content from ICT through infomediaries.  

There were also farmers who did not use or seek information, directly or indirectly, 

from ICTs. Their main sources of information were from conventional and mediated 

communication channels and interpersonal sources such as family, peers, local 

leaders and local extension agents. The passing on of information from a few ICT 

users to other members of the community was observed at all the sites. Indirect use 

of ICTs deserves closer consideration as an important metric in ICT use among rural 

users. Similarly, the temporal dimension of ICT use among rural farmers differs from 

urban users. ICTs do not take centre stage in rural farmers’ lives, and their use of 

ICTs follows a cyclical pattern in relation to crop growth stage. Farm experience and 

the presence of other farmers and extension agent were their first sources of 

information, while ICTs were referred to when there was a lack of expertise or 

credible source of information.  

9.4 CONTRIBUTION TO THE DIFFUSION OF INNOVATIONS THEORY 

Current measures of ICT use and adoption that follow the classical diffusion models, 

when applied to farmers and rural communities, often result in their inability to use 

ICTs, low visits to public access systems, slow rate of diffusion among farmers, and 

high non-adoption rates. There is a need for a new perspective in viewing ICT 
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diffusion among farmers in rural settings. The study has shown that farmers tended 

to learn in groups, collectively not individually. There were some farmers with 

higher computer self-efficacy, which enabled them to learn faster than others. 

Within their social system, these farmers became the new information gatekeepers 

or infomediaries who enabled other farmers to access content from ICTs indirectly 

as they assisted others or searched and passed on information to other farmers.  

For ICT interventions in rural areas, the key is to discover farmers with high self-

efficacy to help other farmers, and not expect that everyone will be able to learn or 

use the computer systems. Diffusion of ICTs among farmers, therefore, need not be 

measured by how many used or how fast farmers have learned to use computers 

and other ICTs over time (or its geographic spread), but rather on how much 

information has spread to the community through informal relay channels. Relaying 

of information, therefore, may be a more desirable goal when creating computer 

and internet access points in farming communities.  

The concept of ICT use among farmers has another dimension. Present metrics 

measure farmers’ frequency of use and often report low frequency and underuse of 

ICTs. The findings of this study revealed that, for most farmers, ICTs were not at the 

centre of their lives, unlike the educated urban users that spent a larger proportion 

of their time online. Farmers’ use of ICTs followed a cyclical pattern in relation to 

their farming operations. Usage was high during low farm activity and declined at 

the height of planting and harvesting. The use of ICTs, particularly DVD and the web, 

also increased with any farm crisis, such as pest infestation or unusual crop disease. 

Most farmers used ICTs every fortnight or monthly, while the highest usage 

observed among the farmers was weekly. A similar trend was observed for SMS, 

where farmers received weekly advisory services from the text centre.  

Table 9.1 summarises the important theories, models and constructs that help to 

explain farmers’ use of ICTs at the study sites. For rural farmers, the conventional 

focus on user and ICT traits factors may not be sufficient to capture how they use 

and benefit from ICTs. In this study, the addition of organisational factors, content 

factors and location factors provided a new perspective into the diffusion of ICTs in 

rural areas. 
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Creating access to digital content alone can have little impact on a farmer’s 

situation. Often ICTs have been used to ‘deliver’ content to farmers by digitising 

brochures and research findings that were not structured into actual situational 

cases that farmers can relate to. Based on this study, farmers needed content that 

gave them direct and localised solutions to their field problems. This meant that 

content development would have to be dynamic. Knowledge centres must 

continuously respond to farmers’ information needs through the interactive power 

of ICTs such as SMS, email and web dialogue. This will ensure that knowledge does 

not flow in one direction only, from the top-down, but rather from the bottom up 

and horizontally.  

Organisational support was a key factor in enabling farmers’ cooperatives to 

manage ICTs and provide content and services to farmers. Strong leadership within 

the farmers’ organisation, group cohesiveness and good working relations with the 

local government and state university ensured the promotion and integration of 

ICTs within community social structures. Trust and reciprocity played an important 

role among the organisations working together in the cyber community. Deeper 

examination of the successful sites revealed that the leaders from SCUs, LGUs and 

farmer cooperatives had a history of successful collaboration. Their professional 

and personal relations helped foster a shared vision and purpose in creating a 

favourable ICT environment for farmers. 

Location played a key role in farmers’ use of ICTs. All the farmer sites were located 

in major rice-producing provinces, with good roads and irrigation facilities. There 

was a strong government push to grow hybrid rice in these areas due to the 

adaptability of hybrids and local receptiveness of farmers. Support for farmers’ use 

of ICTs, however, differed at each site, depending on the local government’s 

appreciation of ICTs for agriculture, economy, partnership with local institutions, 

and existing policy support for ICTs. On the other hand, farmers were encouraged to 

visit the ICT centre located in their own space or locale. The proximity of the ICT 

centre infused a sense of ownership among farmers, and the presence of opinion 

leaders encouraged farmers to seek information from the farmers’ ICT centre.  

9.5 RELEVANCE AND CONCLUSION 
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The empirical findings of this study on the Philippines’ experience of promoting the 

use of ICTs to farmers provide important lessons to ICT scholars, practitioners, 

planners and policymakers. The notion that farmers are not ready for ICTs and that 

farmer-managed ICTs systems are not sustainable needs to be reassessed in the 

light of several farmer communities that have successfully used and managed ICTs 

for their rice production. Other communities that have failed to use ICTs also 

provide important lessons. The study identified five important explanatory factors 

operating within the farmer cyber-community model that influenced the direct and 

indirect use of ICTs by farmers. Within the farmers’ locale, conventional barriers to 

ICT use such as user traits and ICT traits may be overcome by the influence of other 

factors such as relevant content, organisational support and location of the cyber 

communities. 

This study is also relevant to agricultural research centres, agriculture extension 

services, local government units and farmer organisations. Through simple, cobbled 

together desktop computer and narrow bandwidth connection, farmers could 

access complex agricultural knowledge, which infomediaries pass on to other 

farmers through community relay channels. This was particularly useful with the 

introduction of hybrid rice technology. The new variety required a complex crop 

management system and an alternative communication system. The different ICT 

modalities provided continuous access to knowledge databases needed by farmers 

for decision-making. Farmer-managed ICT centres, therefore, provided a more 

responsive, alternative and complementary system to the extension service.  

While ICTs may be considered complex innovations, their introduction and use by 

farmers was influenced by participatory processes at critical stages of the project. 

Consulting with local leaders, integrating ICTs in local development plans, engaging 

local institutions to support farmers’ ICT use, capacity building for farmers, 

information needs assessment, understanding farmers’ schedules, localising 

content, providing interactive feedback mechanisms via email, SMS and video 

conferencing, combining old and new ICTs, providing computer assistants and 

infomediaries, personal site visits by experts, and creating new livelihood 

opportunities for farmers—all encouraged farmers’ use of ICTs. 
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9.6 POLICY RECOMMENDATIONS 

The following ideas are recommended for policy formulation to enhance the use of 

ICTs for agricultural development in rural areas of the Philippines: 

1. Empower SCUs and LGUs to organise farmer cyber communities and 

support farmer-managed ICTs. To this end, the government should create a 

coordinating body that links farmer cyber communities with knowledge 

centres, creating various gateways for farmers to access agricultural 

knowledge. 

2. Create a knowledge and information hub that will coordinate the 

development of digital content in agriculture by national and local 

knowledge centres. The content must be needs-based, localised and 

continuous, employing various ICT platforms and delivery systems and 

linking experts to farming communities. The content should also be 

developed for other important aspects of rural life, including population, 

health and climate change. 

3. Engage knowledge centres and LGUs to generate livelihood information 

and opportunities through ICTs, linking farming communities with suppliers 

and manufacturers in a value chain system. 

4. Create greater access to telecommunications services in rural areas by 

extending the reach of present services, increasing the bandwidth to 

enable web dialogue between farming communities and knowledge 

centres, reducing the price of internet and SMS subscription for farmer-

based ICTs, and reducing the cost of new ICT devices such as smartphones, 

netbooks, tablets and book readers for rural farming communities.  

5. Develop new metrics for assessing ICT use and adoption among low 

education, low computer literacy users in rural communities, and organise 

free ICT training programs for rural communities. 

9.7 LIMITATIONS OF THE RESEARCH 
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The conclusions and recommendations herein are conditional to the respondents 

and the study areas of this investigation. The ICT intervention itself was exploratory, 

being the first for agriculture involving farming communities in the Philippines. One 

of the obstacles to ICT research in rural areas is low initial participation of farming 

communities and small sample size. Simple data collection methods and analysis 

were used in view of the respondents’ educational levels and computer literacy.  

9.8 SUGGESTIONS FOR FURTHER RESEARCH 

This investigation looked at individual and broader place-based factors that could 

influence ICT use in rural areas. It identified five key sets of variables that influenced 

farmers’ ability to use and manage ICT systems and their long-term sustainability. 

Further research is needed to look at the role of culture in the adoption of ICTs, and 

how ICTs can be embedded into farmers’ way of life. Another key area of 

investigation is the role of infomediaries, and their effect on existing social 

structures, leadership and local extension agents. Related to this is the need to 

study the relaying of information and the integrity of content as it is passed on to 

other farmers. 

Since organisations play a significant role in creating a favourable ICT environment 

for farmers, further research is recommended on the role of social capital and ICT 

champions in these organisations. A focus of this study would be the structural 

arrangements for multi-agency, multi-stakeholder engagements and how roles and 

commitments are defined. Finally, the current investigation looked at an ICT 

intervention in a rural setting in its early stages of ICT development. There is a need 

to look further into the transition or evolution of farmer cyber communities into 

social-enterprises, or part of a value chain system. 
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APPENDICES 

APPENDIX A. SURVEY QUESTIONNAIRE 

 

INTERVIEW QUESTIONNAIRE FOR FARMERS 

The Role of Information and Communications Technology (ICT) in Agricultural Development in the 

Philippines 

This survey is part of a research project towards a PhD at the University of 
Western Australia. This study will examine the adoption and impacts of 
Information and Communications Technology (ICT) amongst farmers and 
extension workers in the Philippines. The aim of the study is to determine the 
extent to which ICTs contribute to economic and social development, including 
improvements in productivity and household well-being. 

 

You were selected to participate in this interview which will last around 45 
minutes and which will cover the following sections: 

 

Section A: Awareness and Participation in ICT 

Section B: Users of ICT 

Section C: Non-users of ICT 

Section D: Potential Users of ICT 

Section E: Socio Demographic Characteristics 

 

The information that you provide will be used in the PhD thesis, and will form part 
of a larger database of information which will then be summarised in the final 
thesis. Participation in the research is voluntary and you are free to withdraw at 
any time without reason and without prejudice. No specific information regarding 
your answers will be incorporated into the thesis without your prior consent. 

 

Thank you for your contribution and for taking the time to be involved in this 
project. If you have any queries regarding the research please do not hesitate to 
contact Professor Matthew Tonts by telephone (+61 8 6488 7392) or by email 
(mtonts@cyllene.uwa.edu.au).  

 

mailto:mtonts@cyllene.uwa.edu.au
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Section A. Awareness and Participation in ICTs  

A1. What is your main source of information with regards to agriculture?  

            Please tick one only 

Government-sponsored trainings and workshops  
Chemical company sponsored trainings  
Production technoguides  
Agricultural magazines  
Agricultural TV shows  
Agricultural radio programs  
Family, friends, neighbours  
ICT (DVDs, Internet, SMS)  
Others (please specify) 
 
 

A2. What ICTs do you or your household members currently own? 

            Please tick any that apply 

Mobile phone (SMS)   
Television, cable and DVD players  
Personal computer only  
Internet link (dial-up, ADSL or wireless)  
Others (please specify)  
 

A3. What government-led ICT programs are you aware of? 

            Please tick any that apply 

K-AGRINET  
OpAPA  
FITS  
CYBERCOM  
Community e-Centre  
eExtension  
Rice Knowledge Bank  
Others (please specify)  
 

A4. Where did you first learn about these ICT program(s) you identified in A3? 

 Please tick one only 

ICT roadshow/caravan  
Media (radio, TV, newspaper, billboards, posters)  
LGU (technician, barangay chair, mayor’s office)  
Farmers’ organisation (coop, association, officers)  
Personal contacts (family, friends, relatives, neighbours)  
Others (please specify)  
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A5. Can you identify organisations that help promote ICT for farming in your locality? 

Please identify any that apply 

Local farmers’ organisation (please specify) 
Local government unit (please specify)  
State college & university (please specify)  
R&D centres (please specify) 
Others (please specify)  

 

A6. Before the ICT program was introduced in your area, what was your experience on 
computers and internet?  

 Please tick one only 

I have no experience in computers and internet  
I can operate the computer but with some guidance  
I am a confident user of computers and internet  

 

A7. In the last two cropping seasons (WS2008-DS2009), which of the following events 
have you participated in your area? 

  Please tick any that apply 

ICT Roadshow and Launching      
Basic ICT Training (Café of Mobile Internet Bus)    
Registration in the SMS Service      
Video Conference with Rice Experts      
Others (please specify)  

 

A8. Have you used any ICT (computer, DVDs or SMS) to help you in your farming 
operations?  

 

Yes   
No   
If you answered YES, please go to Section B Users of ICT 
If you answered NO, please go to Section C Non-Users of ICT 
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Section B. Users of ICT 

 

B1. Within your farming community, who were the major influences in your initial use of 
ICT in farming?  

 Please tick any that apply 

Personal contacts (friends, relatives, neighbours)  
Farmer leaders (coop, association, farmer representative)  
Local government officials (mayor, barangay chairman)  
Others (please specify)  

 

B2. How did your organisation promote the ICT Centre among its members? 

  Please tick any that apply 

Advised farmers to visit the ICT centre weekly  
Gathered farmers’ information needs  
Advised members to register in the farmers’ text centre  
Assigned persons to assist farmers search the internet  
None of the above  
Others (please specify)  

 

B3. What ICT can you confidently use to search agricultural information?  

  Please tick any that apply 

Mobile phone/SMS technology  
Personal computer and DVDs  
Computer and internet  
Others (please specify)   

 

B4. In the last two cropping seasons (WS2008-DS2009), how often have you tried using 
the internet?  

 Please tick one only 

Once only  
Twice a month  
Weekly  
Others (Please specify)  
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B5. Where do you usually access the internet? 

  Please tick any that apply 

Government centres (LGU, FITS, offices)  
Farmers’ office (coop, cybercoms)  
Commercial sites (cybercafe, malls)  
Others (please specify)  

 

B6. What information do you usually look for in the internet? 

  Please tick any that apply 

Related to agriculture (rice, hybrid rice)  
Business online (buying, selling, jobs, livelihood)  
E-Government (forms, certificates, permits, visa)  
Personal communication (email, chat, Facebook)  
Others (please specify)  

 

B7. What was the main farming problem that you investigated or resolved using ICT? 

  Please tick any that apply 

Pest and disease diagnostics  
Fertiliser management  
Weeds and crop management  
Others (please specify) 
 

 

B8. What other agricultural information did you search for in the internet? 

  Please tick any that apply 

Vegetable growing  
Fisheries   
Livestock and poultry  
Fruit trees  
High-value crops  
Organic farming  
Others (please specify)  
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B9. Which ICT best provided you with the information you needed?  

  Please choose one and specify 

Agricultural websites (please specify website)   
CDs/DVD (please specify title)   
Farmers’ text centre (please specify text centre)  
Extension Kit (specify which content)  

Others (please specify)   

 

Use of CD/DVD Resources 

 

B10. In the last two cropping seasons (Ws2008-DS2009), did you use DVDs to get 
agricultural information? (example Rice Knowledge Bank, PhilRice Knowledge Products)?  

 

Yes (proceed to B11)  
No   

(If you answered No, please go to Section B15 Use of Agricultural Websites) 

 

B11. What information did you look for from the DVD resources? 

  Please tick any that apply 

Variety characteristics  
Where to buy seed  
Land preparation  
Water management   
Weeds management  
Pest and diseases diagnostics   
Fertiliser and nutrient management  
Harvesting and storage   
Marketing and price information   
Others (please specify)  

 

B12. Where did you access the DVDs? 

  Please tick any that apply 

Office computer provided by the project  
In a commercial internet café  
At home using personal computer  
Others (please specify)  
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B13. How did you access the DVDs? 

 Please tick one only 

I tried it by myself   
I had somebody assist me (coop/barangay leader)  
I asked somebody to look up the content for me  
A representative shared the information from ICT  
Others (please specify)  

 

B14. How would you describe the following aspects of the DVD in providing useful 
information to farmers? 

  Please tick your view for each aspect 

 Agree Don’t Know Disagree 

I get personalised information    
I get information faster    
Information is reliable    
Content is complete with visuals     
I can immediately ask questions    
Information is easy to understand    

 

Use of Agricultural Websites 

 

B15. In the last two cropping cycles (WS2008-DS2009), did you use Internet Websites to 
get agricultural information? (example Pinoy Farmers’ Internet, PhilRice, PCARRD FITS, 
IRRI, K-AGRINET, PhilCECNET)?  

 

Yes (proceed to B16)  
No   

(If your answer is NO, please go to Section B20 Use of SMS) 
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B16. What information did you look for in the websites? 

  Please tick any that apply 

Variety characteristics  
Where to buy seed  
Land preparation  
Crop establishment  
Water management   
Weeds management  
Pest and diseases diagnostics   
Fertiliser and nutrient management  
Harvesting and storage   
Marketing and price information   
Others (please specify)  

 

B17. Where did you have internet access to check on the websites? 

  Please tick any that apply 

Office computer provided by the project  
In a commercial internet café  
At home using personal computer  
Others (please specify)  

 

B18. How did you navigate the websites? 

 Please tick one only 

I tried it by myself   
I had somebody assist me (coop/barangay leader)  
I asked somebody look up the content for me  
A representative shared the information from ICT  
Others (please specify) 
 

 

B19. How would you describe the following aspects of agricultural websites in providing 
useful information to farmers? 

Please tick your view for each aspect 

 Agree Don’t Know Disagree 

I get personalised information    
I get information faster    
Information is reliable    
Content is complete with visuals     
I can immediately ask questions    
Information is easy to understand    

Information from SMS/text messaging 
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B20. In the last two cropping cycles (WS2008-DS2009), did you use Text/SMS to get 
agricultural information? (example Pinoy Farmers’ Text Centre, FITS)?  

 

Yes (proceed to B21)  
No   

(If your answer is NO, please go to Section C Non-Users of ICT) 

 

B21. What information did you request from the Text Centre? 

 Please tick any that apply 

Variety characteristics  
Where to buy seed  
Land preparation  
Crop establishment  
Water management   
Weeds management  
Pest and diseases diagnostics   
Fertiliser and nutrient management  
Harvesting and storage   
Marketing and price information   
Others (please specify)  

 

B22. Where did you access the farmers’ text centre? 

 Please tick any that apply 

Office mobile phone provided by the project  
I used my own/family’s mobile phone   
I asked my fellow farmer to send a text/SMS  
Others (please specify) 
 

 

B23. How did you access the farmers’ text centre? 

 Please tick one only 

I tried to register and send text by myself   
I had somebody assist me how to register and send text message  
Others (please specify) 
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B24. How would you describe the following aspects of the farmers’ text centre in 
providing useful information to farmers? 

        Please tick your view for each aspect 

 Agree Don’t know Disagree 

I get personalised information    
I get information faster    
Information is reliable    
Content is complete with visuals     
I can immediately ask questions    
Information is easy to understand    

 

B25. Please tick which ICT source is best described by the following attributes.  

Please tick your view for each attribute 

Technology Attributes ICT Sources 
 CDs/DVDs Websites Text/SMS 

I get information faster here    
I can immediately ask questions     
I need technical training to use this source    
I feel more confident with this source    
I think the source is very credible    
Portable and user-friendly     
Cheap to acquire and easy to operate    
Localised content/use local language    
Multimedia ability (audio, video)     
 

B26. What is your preferred use of ICT in order to get agricultural information? 

 Please tick one only 

I prefer using asking experts and technicians through SMS  
I prefer using PC to get information from DVDs   
I prefer surfing agricultural websites and internet search engines  
I prefer sending emails to experts or technicians  
I prefer farmers leaders search information in the internet for me  
Others (please specify) 

*End of Section B, please go to Section C 
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Section C. Non-Users of ICT 

C1. What is your main reason for not using ICT? 

 Please tick one only 

Our computer does not function properly  
Our office does not have internet connection  
I don’t like to use computers and internet  
I do not have the technical training to search the internet  
I think I’m too old to learn new technology  
I prefer a face-to-face talk with extension workers  
I don’t have a mobile phone  
I don’t have resources to rent computer time or text credits  
Others (please specify)  

 

C2. How far are you from the nearest ICT centre? 

 Please tick one only 

Less than 5 km  
Within 30 km   
Within 60 km   
Within 100 km   
Others (please specify)  

 

C3. Where is the computer physically located in the ICT centre? 

 Please tick one only 

Accessible to members inside the office  
Mixed with other administrative office computers  
Very close to the chairman’s office  
Others (please specify)  

 

C4. If you did not use DVD resources and computer, what was your main reason for not 
using these? 

 Please tick one only 

I don’t know how to use computer  
I’m afraid I may damage the computer  
I’m intimidated to use the PC inside the offices  
I can’t read the small letters in the text  
I can’t understand English language very much  
Others (please specify)  
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C5. If you did not use agricultural websites for information, what was your main reason 
for not using internet websites? 

 Please tick one only 

I don’t know how to use computer  
I’m afraid I may damage the computer  
I’m intimidated to use the PC inside the offices  
I can’t read the small letters in the text   
I can’t understand English language very much   
We did not have a reliable internet connection   
I can’t afford the internet fee from commercial internet cafés  
Other reasons (please specify)  

 

C6. If you did not use SMS to get information in agriculture, what was your main reason 
for not using the text centre? 

 Please tick one only 

I do not have a mobile phone  
I do not have load/credit   
I do not want to spend to text info   
I do not know the access number   
I was not aware of the free service   
I have access to extension workers anytime  
The office will not refund my text credits  
Other reasons (please specify)  

*End of Section C, please go to Section D 

 

Section D. Potential Users of ICT 

 

D1. Do you believe that ICTs can help improve your farm productivity? 

 

Yes  
No  

 

D2. Which of the following ICTs do you believe can help you in your farming operations? 
Choose one that you think you can actually use. 

Please tick one only 

DVDs and computers  
Internet agricultural websites  
Mobile phones (SMS)  
Others (please specify)  



APPENDICES 

PAGE | 238 

D3. Are you willing to learn how to use computers and internet so you can search 
agricultural information by yourself? 

 

Yes  
No   

 

D4. Are you willing to pay for the use of internet or SMS to get information in agriculture? 

 

Yes  
No  

 

D5. If yes, how much are you willing to pay for using ICT to get information? 

            Please tick one only 

For farmers’ text centre (per week) 
PHP 5–10   
PHP 15–20  
PHP 25–30  
For Internet Cafés (per week) 
PHP 10–20   
PHP 30–50  
PHP 50–100  

 

D6. If you have the resources, what ICT will you buy?  

 Please tick one only 

Desktop computer  
Notebook computer with Wireless internet  
Mobile phone with MMS  
Others (please specify) 
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D7. With your initial exposure to ICTs, how did this affect your view of ICT’s role in 
farming? 

  Please tick any that apply 

ICTs have made me more confident in diagnosing field problems   
With ICTs, I know I can get help from experts and online resources  
SMS technology enables me to connect to experts or fellow extension 
workers to help with any problem I have 

 

SMS technology make me more accessible to farmers and fellow 
extension workers 

 

ICTs are complicated and waste my time and money  

Content from agricultural websites are not useful in my area  
Experts do not or take a long time to reply to emails  
Farmers’ Text Centre does not reply immediately  

Others (Please specify) 
 

D8. What is the most significant change in your rice farming practices with the 
introduction of ICT in farming? 

 Please tick one only 

I am more confident in diagnosis of pest and diseases  
I reduced the use of chemical pesticides and fertilisers  
I have improved land preparation and weeds management  
Others (please specify) 
 

*End of Section D, please go to Section E 

 

Section E. Sociodemographic Characteristics 

 

E1. Please provide some background information. 

 

In what year were you born?  
Gender (please encircle) Male 

Female 
Barangay 
Municipality 
Province 

 
 

Including yourself, how many are 
you in your household?  

 

What is your highest educational 
achievement? 

 

How many years of farming 
experience do you have? 
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E2. What is your main occupation? 

 Please tick one only 

Farmer  
Employed worker  
Self-employed  
Others (please specify)  

 

E3. What other work do you do during the course of a normal year? 

  Please tick any that apply 

Driver  
Carpenter  
Mason  
Office worker  
OFW  
Vendor  
Others (please specify)  

 

E4. What is your tenurial status? 

 Please tick one only 

Owner  
Renter  
Others (please specify)  

 

E5. Are you a member of any organisation? 

 Please tick one only 

Irrigators’ association  
Farmers’ association  
Farmers’ cooperative  
Others (please specify)  

 

E6. If member of an organisation, what is your role or position in the organisation? 

 Please tick one only 

Coop official  
Farmer representative  
Committee chair  
Coordinator  
Member  
Others (please specify)  
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E7. What is the most serious management problem in your rice farm?  

 Please tick one only 

Lack of high-quality seeds  
Susceptible varieties  
Scarce labour during land preparation   
Weeds management  
Lack of irrigation water  
Fertiliser management  
Pest and diseases  
Others (please specify)  

 

E8. Please provide some information on your farming operations 

 

What is the size of your farm (in hectare)?  
What is your main crop?   
What other crops do you grow? 
What livestock do you tend? 
What rice variety do you plant?  
 Wet Season  2008  
 Dry Season  2009  
What is your production in cavans per hectare?  
 Wet season  2008  
 Dry Season  2009  
What is your estimated cost of production in your total production area per season?  
 Wet Season  2008  
 Dry Season  2009  

 

 

*End of questionnaire. 
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APPENDIX B. GUIDE QUESTIONS FOR FOCUS GROUP DISCUSSION 

 

Multi-Case Study Design for Selected Farmer Cyber Communities 

 

By Roger F. Barroga 

 

Types of Respondents 

• Local Government officials (Mayor, Barangay Captain, MAO) 

• Agency Heads (SCU president, PhilRice branch managers, site coordinator) 

• Farmer Leaders (officials, board of directors) 

• Site Manager (Manager, component leaders – content, training, network) 

• Farmer Members (user, non-user) 

• Agricultural Extension Workers (MAO, Coordinator, user, non-user) 

 

Checklist for the Selected Cybercoms                (Tick) 

Items Yes No 

Still operational after the end of project life   

Cybercom paying for the cost of their internet connection   

Improved facilities, additional investments in computer   

Presence of trained operators or assistants for other farmers   

Improved accessibility of the computers (physical location)   

Operational and relevant ICT services for farmers (identify)   

Increased ICT activity from other sectors of the community (logbook)   

Success stories and testimonials from members   

Improved farming practices, new market opportunities   

Increased farmer reliance and ownership of the ICT facilities   

Recognition from local and outside agencies   

Improved coordination and partnership of support institutions   

Request to cease operations, dissolution of partnership on the project   
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Discussion Guide Questions  

One-on-one Interview with Mayor/Barangay Captain/Agency Heads/Farmer Leaders  

1. Motivational factors 

How did the project start? What convinced you to support the project? 
What was your initial thought about the project? (use of computers internet for 
agricultural/extension) 

2. Enablers and barriers of ICT use 

3. Technology and content 

What were the initial obstacles/barriers in the implementation of the project?  
What strategies did you implement to be able to promote the use of ICT – among 
AEWS, and farmers? 
How did the project improve access to agricultural information? Was the information 
relevant to AEWS and farmers? 

4. Centre management and leadership 

(For those that have experienced leadership transitions) - Why did you/did you not 
continue support for the project? 
What is your level of investment/outlay during the start-up, and present stages of the 
project? 
What innovations did you add to the project design/implementation? 

5. Organisational support and linkages 

What were the strengths and weaknesses of partner agencies in this project? 
What partnerships have emerged among the govt/private sector as a result of this 
project? 

6. Location and accessibility 

How did your geographic location – and distance from the knowledge centres in 
PhilRice/Laguna – influence the use of ICT and adoption of ICT in your site? 

7. Outcomes and impacts 

What were the positive outcomes of the project that you have observed? 
What were the negative outcomes of the project that you have observed? 
What opportunities has the project given to AEWS/farmers/your agency in your 
area? 
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Site Manager (Area Coordinator, Site Manager, Component Leaders) 

1. Motivational factors 

In terms of workload, how much time did it take for you to implement the project? 
As site manager, what were the factors that facilitated your work in promoting ICT to 
the farmers? 

2. Enablers and barriers 

3. Technology and content 

What were the constraints – in your agency, among your partner- agency, and farmer 
leaders - that you encountered in promoting the project to farmers. 
What were the immediate information needs and how were these addressed by the 
site mgt?  
What is the level of activity of the cybercom – in terms of usage, spread among its 
members?  
What are the factors that contribute to the usage of the cybercom? 
(if not operational) When did the cybercom formally ceased to become operational? 
What are the reasons/causes/factors for the cessation of operations of the 
cybercom? 
With the end of the initial life cycle of the project (2003-2008), is the cybercom still 
operational in your area of responsibility? Yes/no 
(if still operational) What do you think are the main reasons why the cybercom is still 
operational? 

4. Organisational support and linkages 

In terms of organisational support, how much funding and people were committed 
by the agency to the project? 
In terms of institutional support, what is the level of direction provided by the 
National project secretariat? 
What services, policy or processes were introduced by your agency that were not 
originally in the project protocol? 
If you had experienced a change in leadership, was there continuity of the project? 

5. Location and accessibility 

How did the location of your sites affect your ability to coordinate effectively sites? 
How did the location of your sites influence farmers’ use and adoption of the ICT 
facilities? 
How would you describe the area in terms of available infrastructure, telecoms, 
economy? 
How would you assess the progressiveness or innovativeness of the farmers in the 
area? 

6. Outcomes and impacts 

What are the significant benefits that farmers have derived from the project? 
What benefits did your agency derive from this project? 
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Focused Group Discussions with Farmers 

1. Personal characteristics 

How has your personal characteristics (education, training attended, age, work 
demands, responsibilities) affected your use and adoption of ICTs? 
How many of your members/co-workers actually use the computer/internet? Has the 
number increased from the start-up phase up to the present? 
How are you able to get information from the internet/computer – if you do not 
actually operate them? 

2. Technology characteristics 

What ICT technology did you like best? What ICT technology can you actually use and 
rely on? (compare computers, DVDs, cell phones, e-learning, web conference) 

3. Appropriateness of content 

What information from ICTs did you find relevant? Which ICT provided this 
information? (Pinoy online, RKB, translated content, www content, text centre) 
For pest diagnostics, are you confident enough to use the RKB instead of seeking 
advice from AEWS? (for AEWs, are you confident with the information from RKB in 
making recommendations to the farmers?) 

4. Centre management and leadership 

How did your coop/office promote the use of ICT? What incentives or policy or 
procedures were made? 
How are the ICT facilities being managed? Are they operational? Accessible? 
Available? Is the physical location friendly, and are you provided with assistance? 

5. Organisational support and linkages 

Which agency (govt or private) do you get assistance from? Are these agencies 
working together or not? (sharing of resources, expertise, operational linkages). 

6. Geographical location 

How has your physical location/remoteness from knowledge centres, internet 
infrastructure, roads, physical location of the computer facilities, affected your use 
and adoption of ICTs? 

7. Outcomes and impacts 

Positive/Negative experiences – success stories, effects on current farm practices or 
profession, suggestions? 
Reliance on the telecentre: if you can get the information from the centre, would you 
seek the AEW? (for AEW, if you can get info online, would you seek other experts?).  
Has the telecentre contributed new opportunities to other members of the 
community as well? 
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Strategy in Drawing out Responses (For FGD only) 

Step 1. Gather the respondents in a comfortable and quiet place and discuss the purpose of 
the research and notify them of their rights as participants. 

Step 2. Start the discussion by asking the main question, what are the factors that 
contributed use or non-use of the ICT services by the farmer’s e-centre? 

Step 3. Prompt them to think about how they view their own ability; about the computer, 
about the content; how their organisation is helping them use the ICTs; and proximity of 
the ICT facilities to them. 

Step 4. Use the Storymap Technique to generate more data from each participant through 
their individual stories, which will be validated or disputed by the group members. 

Step 5. On a large piece of brown paper, the participants will be asked to make a simple 
task of indicating their use of the ICT centre during the rice crop cycle. They were to make a 
graph of their ICT use by creating a dot on the paper indicating their usage (low, medium or 
high) per month, and towards the end, they would draw alone connecting the dots. At the 
end of the line, they write their name(s). Each member of the group makes his graph on the 
same piece of paper using a different coloured pen. 

Step 6. After all members have made their ‘maps’, each participant will be asked to tell 
his/her experience in using the ICTs in the e-centre. After all the members have expressed 
their stories, a second task will be given to them. 

Step 7. A paper brown paper with concentric circles is presented to the participants. In the 
middle of the circles is the farmers’ e-centre. Each ring in the circle represents one 
kilometre from the ICT centre. The participants were then asked to locate their houses, 
estimating the distance and geographic location (north or south) from the centre. 

Step 8. A final concluding question is asked, what has been the impact of the ICTs in their 
life and to the community. 
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APPENDIX C. PHOTOS OF THE CASE STUDY SITES  
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