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Abstract: Information is one of the most important elements 

that support the agriculture industry today. ICT-based 

information systems such as social media, websites, multimedia, 

mobile apps and other technology driven initiatives were 

initiated by organizations to disseminate knowledge products. 

However, with most third world country’s poor ICT 

infrastructure furthered by the involvement of technology 

deprived users, an ICT tool to share information has to be 

chosen well noting its availability, applicability and practicality 

for the common end-users. This quantitative research explores 

and establishes the use of GSM-based services for its potential 

role as an alternative communication and information 

sharing/access tool for both rural farmers and knowledge 

experts such as the academe. It is a fact that basic or traditional 

way of texting and voice calls have been in use in the past decade 

as communication tool.  However, this study’s aim is to establish 

a theoretical GSM-based model framework that integrates new 

technological and management features to upscale this service 

thus, the term “retooling”. The result of this study will be the 

basis of the actual implementation of the framework as the 

succeeding part of this study.  This paper’s output can be used as 

guide for researchers, academicians, extension service workers, 

project managers as well as organizations planning to offer 

similar technology-based services in various fields. 

 

Keywords : Mobile agriculture, short messaging system, SMS, 

GSM-based service, ICT  

I. INTRODUCTION 

Information on the management of crops, pests and 

diseases, harvest, marketing, fertilizers, other farm inputs, as 

well as price, weather alerts and transportation are some of 

the things most sought by farmers. As knowledge experts 

(KE), it is a challenge for the academe and concerned 

agencies to disseminate such information to the remote 

farmers, as well as farmers have difficulty accessing such 

information as input to their farming practice [1]. For this 

study, the KEs refer to the developers of agri-based 

knowledge while the farmers are the end-users or consumers 

of such knowledge.  While there are lots of ICT-based tools to 

communicate information, global system for mobile (GSM) 

communication which provides short messaging system 

(SMS) or texting and voice call has become popular.  

Interestingly, farmers are among the subscribers relying 

on cellphones for their communication and information 

access/sharing needs.  It is fascinating to note that mobile  
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phones are capable to share and exchange knowledge and 

ideas [2] for the agriculture industry.   

Philippines is an agriculture country with 11.29 million of 

the 38.74 million workers employed in the agriculture sector 

[3]. Cordillera Administrative Region (CAR), the locale of 

this study has most of its population at 51.9% or 365,000 out 

of 759,000 employed in agriculture especially in vegetable 

production. The CAR, having temperate climate is 

producing more than 83% (262,283 metric tons) of major 

highland agricultural crops such as cabbage, carrots and 

potatoes among others [4] making it the “salad bowl” of the 

country. It is the major vegetable producer that supplies 

markets in Metro Manila, neighboring provinces including 

the Visayas and the Mindanao islands. 

Meanwhile, explosive growth for cellphone service in the 

Philippines have reached 130,319,459 subscriptions, thus 

gaining the branding “texting capital of the world” by the 

media. Interestingly, farmers are among the subscribers 

relying on cellphones for their communication and 

information access/sharing needs.  It is worthwhile to note 

that global system for mobile (GSM) service as practical, 

cheap, and highly available technology to share and 

exchange knowledge and ideas [2,5-6] for the agriculture 

industry especially in the remote areas. 

This study aimed to find out how GSM-based technology 

could be retooled and utilized by agricultural practitioners in 

the Philippines particularly in the Cordillera Administrative 

Region (CAR).  

A. GSM Infrastructure 

 GSM is an international standard for mobile networks 

to transmit voice and data between digital cellular phones 

and other mobile devices in wireless infrastructure using 

open and digital cellular technology in frequencies 850 MHz, 

900 MHz, 1800 MHz and 1900 Mhz. GSM services include 

voice calls, short messaging system popularly called texting, 

and multimedia messaging service (MMS).  This technology 

has become so popular worldwide because of cheap 

transmission cost.  For example, SMS rate is as low as 0.01 

USD and call rates at 0.12 USD in the Philippines. 

Some interesting developments in GSM services lead to 

the implementation of cashless mobile payments and fund 

transfers, security measures through text-based verifications 

as support to online transaction, automated payment for 

airtime credits for cellular phones, pull-based SMS 

messaging systems and others.  Also, some SMS and voice 

services have already been integrated with online 

information systems and databases providing seamless 

implementation of text-based communication and interactive 

voice response (IVR) systems.   
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B. Related Work 

With its basic infrastructure, SMS or texting model is used 

as service[1] for governments.  SMS notification as 

government services is utilized in countries like Lagos State, 

Nigeria [7]. In Agriculture, this service is perceived to be 

easy to use, efficient in terms of time and distance, with value 

for money [8]. Farmers in Indo-Gangetic plains of India 

access information from other farmers [9] using this method. 

GSM services are also said to be effective medium for market 

prices and climate information [10,11]. Other advantages 

includes easy access to market information which in turn 

reduces markets and prices search cost [11], it reduces price 

dispersion [12], and improves the farmer’s bargaining power 

[13]. Alarms and bulletins are sent to farmers in Jamaica [14] 

with alerts on weather and best agricultural practices.  

While young agriculturists get information from the 

Internet [15], agricultural knowledge sharing and 

information dissemination should be created in view of the 

mass communication technology such as mobile systems 

since phones are generally utilized for communication and 

sharing knowledge [16];  and further, most rural farmers 

have access to it [17]. 

C. Framework of the Research 

There are two key players in this research. The knowledge 

experts who produces agri-based knowledge products in the 

form of information, and the rural farmers as the end-users of 

the said information. This study establishes the extent on 

how these two groups utilize GSM services in 

communication, gathering and sharing information.  To 

establish the data, the demography, extent use of GSM 

service, perception on the six levels of SMS-based system [5] 

(Fig. 2), and the perception on fifteen SMS-based 

e-Government [6] service for both parties were investigated. 

Being the knowledge producer, the KEs engagement in 

knowledge sharing is investigated dwelling particularly on 

their perception on levels and outcome of knowledge sharing, 

the individual as well as technology barriers of knowledge 

sharing. For the farmers, their perception on the advantages 

of the different capabilities of GSM service is included in the 

study.  Along this line, the existing GSM infrastructure, 

government regulations on communication systems[22-26 

RA & NTC], and the perceived the capabilities of SMS 

technology model as identified by the United Nations 

Commission on Human Rights (UNCHR) [21] shall be 

integrated in the framework (Fig. 1). 

Fig 1.  Conceptual framework 

II. METHODOLOGY 

This research is quantitative in nature using unstructured 

survey for the data gathering process.  Respondents involve 

thirty one (31) agri-based KEs from Benguet State University 

and Ifugao State University, the two state owned agricultural 

universities in the region. These KEs are faculty and 

researchers who are active and involved in production and 

dissemination of agri-based knowledge products intended for 

the rural farmers in Benguet, Ifugao, Mt. province and other 

nearby provinces.  There are sixty (60) rural farmer 

respondents who are the beneficiaries of the said universities. 

With more than three hundred thousand possible 

respondents in the region, convenience sampling was used to 

determine the sample.  Online questionnaires were used to 

gather data from respondents with internet access while 

offline respondents were given printed questionnaires. Local 

personnel assisted in administering the questionnaire to the 

respondents considering their familiarity with the people and 

language in the area. Informal interviews and observations 

were likewise conducted to validate results. Spreadsheet was 

used to gather and process data on which analysis was based. 

III. RESULTS AND DISCUSSIONS 

A.   Respondent’s Profile 

There were 60 valid responses from farmers representing 

the different provinces while 31 KEs of varied field expertise 

in agriculture were received.  KEs and farmers confirmed the 

existence of GSM service in the urban and remote areas 

being provided by Smart and Globe, the only two 

telecommunication service providers in the area. All 

respondents (100%) have mobile phones with the financial 

means to sustain it.  They avail promo airtime credit 

(KEs-78.6%; farmers-60%) but are willing to spend more to 

access or receive information they prefer to receive.  Half 

majority  of both respondents do mostly texting (52%), then 

by calling (18%), social media (13%) and the remaining 

activities are for internet, gaming, music and radio. This 

confirms that both parties have the equipment, the capacity 

and the means to sustain it thus coming up with a GSM based 

service is very likely possible. 

B.   Respondent’s Perception of Six Levels of SMS 

e-Government Service 

The graph shows that both farmers and KEs perceived all 

six levels of SMS-based e-government services [5] are 

advantageous as a service (figure 2). Farmers regard 

communication as the most advantageous service (93.55%) 

followed evenly by listening and communication (90.33%), 

and the least advantageous is transaction since it is likely that 

GSM based payments is not yet popular in the region; some 

of these kinds of service are currently being introduced.  KEs 

similarly declare that listening and communication are the 

most advantageous service (84%), the least is push-based 

service (77.33%). 
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C.   Farmers and KE Perceptions of GSM Service 

Farmers and KEs have almost similar perception in terms 

of the factors or constructs in considering a GSM-based 

service. All the 15 constructs have been perceived as positive 

or beneficial with rating from 56%-88% for farmers and 

66%-88% for KEs respectively.  The farmers have identified 

ease of use, efficiency in time and distance, convenience, 

value for money as the most positive factors (83.88%) 

followed by availability of device and infrastructure, 

self-efficacy, risk to money and risk to user privacy. KEs 

identified ease of use, efficiency in time and distance, value 

for money as the most positive factors (83.88%) followed by 

risk to money availability of device and infrastructure, 

compatibility, and self-efficacy (Fig. 3). 

 
Fig. 2.  The six levels of SMS Service as perceived by 

farmers and KEs 

 

 
Fig. 3. Farmer’s and KE’s perception on the capabilities 

of SMS-based service 

 

 

 

 

 

D.   Knowledge Experts’ Engagement in Knowledge 

Sharing  

Perception on the Level and Outcome of Knowledge 

Sharing Engagement.   

With an average agreement of 90.4 %, findings reveal that 

KEs’ engagement to knowledge sharing has a positive 

outcome (Table I). It depicts that they understand the 

importance of sharing knowledge effectively (94%) and they 

know how sharing knowledge benefits them (94%).  Further 

data analysis through correlation depicts how KEs 

understand the importance and benefits of knowledge 

sharing thus increasing their comfortability. KEs are 

comfortable in doing so due to the strong support of farming 

community beneficiaries. This confirms that the 

establishment of support and dedication with stakeholders 

[18-20] are very important factors in knowledge sharing 

systems. 

Table I: Knowledge expert’s 

Outcome of Knowledge Sharing Engagement 
Outcome of KE Engagement 

in Knowledge Sharing 

Agree Disagree 

1. KE understand the 

importance of sharing 

knowledge effectively. 

29 (94%) 2 (6%) 

2. KE know how sharing 

knowledge benefits them. 
29 (94%) 2 (6%) 

3. KE can easily share 

knowledge. 
28 (90%) 3 (10%) 

4. KE believe that there is a 

strong support to sharing 

knowledge among KE and 

knowledge end-users. 

28 (90%) 3 (10%) 

5. KE feel comfortable in 

sharing knowledge. 
26 (84%) 5 (16%) 

KEs Perception on the Individual and Technical Barriers 

of Knowledge Sharing.   

Findings revealed that 9 out of 10 individual barriers for 

knowledge sharing are critical by almost majority of the 

respondents (figure 4).  

Intolerance-to-mistakes-and-not-learning-from-them tops 

the list while lack-of-trust is in the bottom. The list provides 

a guide on the list of priorities to address when engaging in 

knowledge sharing. Pride-of-position-and-authority is a 

non-critical barrier thus it can be disregarded as barrier.  In 

terms of technical barriers of knowledge sharing, finding 

reveal that all five constructs are critical and therefore, needs 

to be addressed before engaging in knowledge sharing 

(figure 5).The list suggests that 

mismatch-with-employee’s-work-requirement and 

incompatibility-of-technology are top factors barriers (88%) 

to address.  Organizations planning to engage in GSM-based 

services should therefore align staff’s functions or roles of 

knowledge expert in the system, upgrade system to be 

compatible with new technologies, train and develop staff 

with new technologies and provide a good technical support 

for the system. 
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Fig. 4. KE’s response for Individual Barriers  

in knowledge sharing 

 
Fig. 5. KE’s response for Technology Barriers  

in knowledge sharing 

Developing a GSM-based Knowledge Sharing Model  

Based on the findings on this study, the development of a 

GSM-based model suggest the following: 

1) Integration of the six levels of services [5] in an SMS 

platform. 

a. listen level – where individual can send unformatted 

SMS inquiries or comments to an SMS platform or service. 

b. notification level – broadcast SMS messages can be sent 

to the public as notifications or announcements. 

c. pull-based level – individuals can request for a specific 

information on-demand from the SMS platform. 

d. communication level – the SMS platform and 

individuals can exchange SMS messages using general 

SMS format;  

e. transaction - payment or fund transfer can be integrated 

in the SMS service;  

f. integration level – the system can integrate all several 

services in one SMS platform). This is the highest level 

where users’ gains more benefit. 

This proved that respondents perceived all levels have 

positive advantage.  Transaction level, which involve 

monetary transactions is already becoming popular in the 

Philippines thus its potential should be explored.  Integration 

level could come later as it requires several SMS services 

being integrated together. 

2)   Integration of the 15 suggested features of SMS system 

(Fig. 3). As proven by this paper, the features identified 

are accepted by the respondents because of their perceived 

advantages. 

3)  Integration of the capabilities of an SMS-based service.   

 As a process to retool the GSM–based service, it is 

suggested that SMS-based services should be able to 

perform the following: able to send/receive messages to or 

from anyone, system can be triggered by either a 

registered or non-registered individual, messages has 

readily available templates, messages can be 

personalized, able to send message based on subscriber’s 

location, scheduled message sending, able to conduct 

polls, can accept messages formats than can be 

interpreted, provide guided input, miscall trigger, 

implement skip logic, has a simulation tool before service 

deployment, collect data on android device,  perform 

interactive voice response, manage contacts, and has data 

analytics feature. Other features may include use of API 

and social site integration, use of short codes, text 

interpretation, advance accounts management, gateway 

integrations, and others.  These capabilities are 

consolidated features of SMS systems which is suggested 

by a study commissioned by the United Nations 

Commission on Human Rights[21]. Some online SMS 

services can already implement these features thus 

selecting the proper platform is important.  Respondents 

in this study perceived that all capabilities are 

advantageous. 

4) Capabilities development for knowledge experts - KEs 

should understand the importance of knowledge sharing 

and how knowledge sharing can benefit them.  KEs 

should also share knowledge easily and feel comfortable 

doing it. KEs should also be made to understand the 

strong support of knowledge end-users in the process. 

5)  Barriers in knowledge sharing - The 9 individual barriers 

and 5 technical barriers (figure 3 and 4) should be 

addressed before engage in knowledge sharing.  This is a 

factor in the success in KS engagement.   

6)  Strong support from the national government on the 

implementation and regulation of telecommunication 

services. 

 Various telecommunications regulations for each country 

is presumed to be existent thus its integration to GSM-based 

service is highly encouraged.  For example in the 

Philippines, The National Telecommunication Commission 

(NTC) regulates digital telecommunications by protecting 

the rights of subscribers as well as defining the role of 

telecommunication service providers [22,23].  It protects 

subscribers by regulating rates to be affordable for the service 

[24].  Examples of guidelines based on government 

regulations are as follows: subscribers should be able to 

subscribe and unsubscribe from a GSM-based service, 

subscribers may only receive commercial or advertisements 

messages after offering consents, incoming SMS or MMS 

should be free of charge to the subscriber unless the same has 

opted for the message, broadcast messages from content 

providers is allowable between 7:00 AM to 9:00 PM except 

for subscribed services, message sent by service providers 

shall include the sender/content provider’s name, company,  
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address and contact numbers.  Spamming such as 

broadcasting text messages to unsuspecting subscribers is 

now a crime by virtue of Cybercrime Prevention Act of 

2012[25] thus be observed and prevented. Subscriber 

Identification Module (SIM) card registration is another 

security feature to curb out scam or anonymous messages 

thus its implementation is highly encouraged. 

  The figure below (Fig. 6) represents the GSM 

infrastructure model retooled to implement new 

technologies.  As represented in the image, GSM based 

applications can be integrated to information systems and 

databases through internet.  Knowledge source uses a 

managed system to input contents while the information 

end-users access them through their basic cellular 

equipment. Meanwhile, SIM can be replaced by an 

aggregator using short codes or an android phone as relay.  

SMS gateways are used to send, receive and manage 

SMS/Voice messages within the platform and through the 

telecommunication mobile towers. 

Fig. 6. GSM-based Framework Diagram 

IV. CONCLUSION 

GSM services such as texting and calling are being highly 

utilized by both KEs and farmers. Information technology 

equipment such as cellphones and its corresponding 

infrastructure are highly available in urban and remote areas 

thus becoming a choice of device for communication and 

information exchange. Cellphones are easy to operate and 

cheap to acquire and has long lasting power capability 

making it almost “always on” equipment.  Its’ potential as a 

knowledge sharing and communication tool for the 

agriculture industry can be enhanced more by retooling it 

with the integration of new GSM technology features and 

capabilities, capacitating knowledge experts both in 

technology and knowledge sharing, industry partnerships, 

and building linkages with the concerned 

government/non-government agencies such as academe, 

telecommunication regulating bodies, extension service 

workers and other concerned agencies.  Knowledge sharing 

and information dissemination should be created in view of 

the mass communication technology such as mobile systems 

to be successful. 
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