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II.

ABSTRACT

ICT projects, particularly that of mobile phones have been proliferating in developing
countries in the past. However, evidence-based research on how it is economically benefiting
farmers, especially of rice, are still lacking when these information are important in
developing projects that are more targeted and effective in promoting development among
individual farmers and in helping farmers reap the maximum potential of using mobile phones
in farming. This research, both through qualitative and quantitative data gathered through indepth interviews with 1oo farmers from 10 provinces of the Philippines, helps fill that
knowledge gap. Results show that mobile phones help farmers solve development problems
such as the difficult and costly access to sources of information, low productivity because of
inadequate knowledge on efficient rice technologies, costly and inefficient farm transactions,
and low selling price of rice. Thus, the use of mobile phones in farming result in direct
economic benefits in terms of production and marketing efficiency, either through savings,
higher yield, or higher selling price. The total economic benefits is savoured more by farmers
with less hands-on farm work, bigger farm size, higher annual net income from rice, and those
who live in areas with higher volume and area of rice production. Although the direct benefits
such as savings are not that high, indirect benefits such as saved time from farming and the
knowledge on efficient farm practices provides more opportunity for higher economic
benefits.

Key words: Mobile phones, ICT, Rice agriculture, Production efficiency, Marketing efficiency
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III.

ABBREVIATIONS

AT

Agricultural Technologist

DA

Department of Agriculture

FFS

Farmers’ Field School

FTC

Farmers’ Text Center

ICT

Information and Communication Technology

IP

Input Productivity

KS

Knowledge Search

SP

Selling Price

TC

Transaction Cost

TEB

Total Economic Benefits
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1.

INTRODUCTION
1.1

Problem Background

Melvin Narrazid is a rice farmer in the municipality of Bataraza in the Island of Palawan,
Philippines. He farmed for 10 years without any technical support from rice experts since
they were too busy and it is very costly to visit his farm. Similarly, Cresenciano Caungz is a
rice farmer in the mountainous part of Bago, Negros Occidental, Philippines. Because he
lives in the mountainous part of Bago, going downtown is not only tedious for him but
also costly. Thus, before having a mobile phone, he did not feel the necessity to ask the
agricultural technologists about problems that seem minor to him, taking a big risk on
how it would affect his yield in the end. Getting inputs for his farm is also very costly and
tedious so he sometimes has to miss the schedule of putting inputs or worse, not apply
inputs at all.
But not anymore. With the advent of mobile phones, the lives of Narrazid and Caungz
changed. Narrazid was able to get information on how to grow his rice properly which
almost doubled his farm yield. Not only that, he was also able to get information on the
rice market which enabled him to take informed decisions whether and to whom to sell
milled or paddy rice. Caungz, on the other hand, was able to not just order inputs by
sending texts or SMSs, but was also able to ask for help in times infestations which
significantly increased his farm yield.
In many countries, more and more people, including farmers like Caungz and Narrazid,
are using mobile phones. There are claims that this is not only because mobile phones are
being used as personal communication device, but as a means of economic growth as well
(Labonne & Chase, 2009; Sinha, 2005). In fact, information and communication
technologies (ICTs), such as mobile phones, are considered important since they overcome
geographic barriers that inhibit farmers – especially those in remote areas – from receiving
valuable productivity-increasing information (Pascua, 2010). Likewise, it is an important
technology in cutting transportation and search cost (Overa, 2006; Bhavnani et al., 2008)
and in increasing the selling price of output through better market information (Jensen,
2007; Aker, 2008). However, and as Donner (2008) argues, the broader story of the mobile
phone’s impact on farmers is not clear-cut. Very little is known about how mobile phones
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really promote development among individual farmers and what affect that development.
This is because most economic studies investigate the mobile phones’ impact on a country
or community level. Studies that are more focused, on the other hand, are mainly about
how better market information through mobile phones affects the market prices of
products, market agents’ behaviour, and price dispersion (Aker, 2008; Aker and Mbiti,
2010; and Muto and Yamano, 2009).
Although these studies indeed provide a considerable amount of information on the
macro- and micro-economic impacts of mobile phones on users in developing countries,
they are but a subset of what could and should be known in order to maximize the
potential of mobile telephony as a poverty-reducing tool. Additional research on the
micro-economic benefits of mobile telephony apart from better market information is
critical in expanding the knowledge-base on mobile phones. There is a need to fill this
remaining dearth of evidence-based research to help guide policy decisions on what
mobile phone-related projects to implement and support. The dearth that needs to be
filled includes how mobile phones are being used as a tool to solve various development
problems in rice agriculture such as in the cases of Caungz and Narrazid. Because in
contrast to the rich literature dealing with how ICT has created the digital divide, until
now there are very few studies on how and how many farmers are using mobile phones to
reduce knowledge search costs, cut transaction costs, increase input productivity through
better access to farming information, and/or increase the selling price of output. And
while there are numerous studies on what determines mobile phone adoption, the choice
of mobile model, network provider, and the like; there is still no research that covers the
relationship between socio-economic factors and the economic benefits that farmers get
from mobile telephony.

1.2

Research objective

This thesis aims to make an important contribution in filling the knowledge gap on how
mobile phones are being used as a tool in solving various development problems in rice
agriculture and how its use is affected by certain socio-economic characteristics. More
specifically, it aims to provide insights on the extent to which mobile phones are being
used by individual farmers to cut information search costs and transaction costs, to
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improve input productivity though better agricultural extension service, and to have
higher output price by having better market information. It also aims to provide insights
on the significant factors that affect the extent of benefits that farmers get from the use of
mobile phones.
Moreover, in this thesis, a combination of

qualitative and quantitative research

techniques were used in order to present both the statistics and the context that goes with
the benefits from mobile phone use. This was done to serve as a good basis for information
service providers, policy-makers, and other stakeholders in crafting, improving, and
supporting ICT projects for the rice agriculture sector of the Philippines and other
developing countries.

1.3

Research Focus

This research is focused on the economic benefits of rice farmers from mobile telephony.
Economic benefits are defined in this study as monetary benefits such as savings, higher
revenue, and higher net income that farmers get from farming through the use of mobile
phones.
Most researches that have been conducted regarding the benefits from mobile telephony
in agriculture focused on marketing efficiency, e.g., better market information and savings
in transportation cost. Nevertheless, recognizing that the economic benefits from mobile
telephony could come in many forms, this study categorized the benefits, to what will be
referred to from this point forward as the four beneficial aspects. The four aspects of
benefits are (1) lower knowledge search cost or cost of searching for technical farming
information, (2) improved input productivity, (3) lower transaction cost or cost of doing
business, and (4) higher selling price of output because of better market information.
Other aspects that contribute to the economic benefits of farmers such as lower price of
inputs or higher output ceiling price were not included in this study. This is because these
two are more of dictated by the market supply and demand. They are not directly affected
by having better information or cheaper communication means and thus, getting their
effect on economic benefits involves a different analysis. And for the same reason, since
these two are not direct economic benefits, not including them in the focus does not
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decrease the validity of the results of this thesis. On the other hand, the motivations for
having the four aspects are discussed in more detail in the remainder of this section.
First, it is claimed by Pascua (2009) that farmers are using their mobile phones to search
for knowledge. Knowledge is defined in this study as technological information, e.g., what
to do during a pest outbreak or when to apply fertilizer efficiently. Thus, if farmers are
replacing personal communication with mobile telephony when searching for knowledge,
then they are saving on travel cost (Overa, 2006) and its accompanying costs such as snack
or gifts.
Second, the use of mobile phones increases input productivity. Mobile phones are now
being used to aid extension activities (Aker and Mbiti, 2010). They are being used to give
farmers access to different farming technologies through text tips (Pascua 2010). As a
result, some farmers learn and adopt new technologies that either decrease their use of
inputs (e.g. fertilizers and labor) and/or increase their farm yield. The extent of the
farmers’ benefit on input productivity, however, highly depends on the technology that
the farmer will learn and if he/she will apply it. If, for example, a farmer learned and used a
leaf colour chart, then the bags of nitrogen fertilizer used per hectare might decrease along
with an increase in yield. On the other hand, if he learned and applied snail management
tips, then he/she will save on pesticide and labour cost without increasing yield. But that is
provided that the farmer uses pesticide before. Otherwise, an increase in yield might also
be an added benefit. Nevertheless, regardless of how or how much, farmers might benefit
from mobile telephony by having better information on farming technologies that result in
timely decision-making and optimal cropping practices. This builds upon the claim that
farmers with mobile phones get better information through direct access to experts and by
receiving technology tips (Pascua, 2010).
The first and second aspects are both related to benefits in production. The use of mobile
phones in either or both aspects increase(s) production efficiency. Nevertheless, these two
are different. The benefits in knowledge search cost mostly refer to the savings related to
the search for knowledge. On the other hand, the benefit on input productivity is a
measure of how the information learned through the mobile phone tips resulted in input
savings or higher yield.
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The third beneficial aspect is on transaction costs (Aker and Mbiti, 2010; Bhavnani et al.,

2008; de Silva, 2008; and Overa, 2006). Transaction cost is defined as the cost incurred in
making an economic exchange. It usually has other components but will only be limited to
search and information costs and bargaining costs in this study. Unlike the previously
mentioned knowledge search cost, search and information cost here is defined as the costs
that are involved in determining whether the required input or good is available on the
market, who has the best price, and the like (Overa, 2006). It excludes the search for
technical farming information or knowledge. Overa (2006) reported that searching for
information on supply, demand, quality, and prices is the most important purpose of
mobile phones. Transaction costs, in general, may decrease when mobile phones are used
to transact with suppliers of inputs and buyers of outputs. Because then, the
transportation cost to markets is eliminated or decreased.
Fourth, mobile phones allow farmers to get a higher selling price for their output by
providing them with better market information (Jensen, 2007; Abraham, 2006; Myhr,
2006; and Aker, 2010). Farmers can use their mobile phones to get price information from
friends and relatives or to get quotations from traders in various markets. Furthermore,
the adoption of mobile phones could affect the farmers’ decision to travel to market rather
than to sell at farm-gate price. The effect on selling price in this study, however, is only
limited to the use of mobile phones in finding a higher selling price for the output through
price comparison, which result in changed selling habits. It does not cover how mobile
telephony has affected the market price of a product like what Jensen (2007), Aker (2008)
and the others focused at.
Like aspects 1 and 2, aspects 3 and 4 are also related to each other. Both are related to
marketing efficiency. But although aspect 4 or the increased selling price of rice is an effect
of price canvassing, which is part of the transaction aspect, the increase in the selling price
of rice is a benefit that does not pertain to savings related to travel cost. Thus, it was
separated from the benefits in transaction cost, which basically pertain to savings when
looking for an input seller or output buyer through mobile telephony.
In addition to the four aforementioned aspects, the socio-economic characteristics that
affect these benefits is another focus of this research. More specifically, the extent to which
specific groups of farmers reap these benefits from mobile phones are expected to vary
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depending on various socio-economic factors. This could be technological exposure,
location of farm, type of farm or other individual/household, farm, village, municipal, or
regional characteristics. For example, farmers that have participated in government
projects like technology demonstrations are likely to benefit less from mobile phones in
terms of input productivity. This is because they know more technologies and thus, the
information they get through their phones might not make much difference but merely
serve as reminders. Similarly, those in easily accessible communities are also likely to
benefit less since they are often reached by government interventions and have cheaper
and easier access to markets. These factors are important in order to know the types of
farmers who truly use their phones to improve their livelihood, and serves to inform
policy-makers as described in Section 1.5.

1.4

Research Questions

This research answers the following central research question – How do rice farmers
economically benefit from mobile phone use?
This is further divided into the following sub-questions, relating to the aforementioned
focuses:
•

How many rice farmers are economically benefiting from the use of mobile phones
in their farms?

•

How and how much do rice farmers save on knowledge search cost because of
mobile phone use?

•

How does the technical information from mobile phone use affect the input
productivity of rice farmers?

•

How and how much do rice farmers save on transaction cost because of mobile
phone use?

•

How does mobile phone use affect the output selling price of farmers?

•

How do different socio-economic characteristics affect the benefits of farmers from
mobile phone use?
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1.5

Significance/relevance of the study

By answering the questions above, this study contributes to a better understanding of how
mobile phones are being used by farmers to cater to their different farming activities and
in solving different developmental problems. By looking at the different information that
farmers seek through mobile telephony, by describing how mobile telephony is helping
them increase income in terms of cost-cutting or higher yield, and by determining the
characteristics that affect their benefits from mobile telephony– this study could promote
evidence-based policy formulation and implementation by policymakers in national
governments, business organizations, civil society, and the international donor
community.
Specifically, it serves to understand how mobile phones could help improve the lives of the
farmers, especially in the Philippines, by providing a better understanding of the types of
information that farmers really access or need to access through their mobile phones.
With that and the identified farmer, village, and provincial characteristics that affect the
(scale of) benefits from mobile telephony, this research could serve as a basis on what and
where mobile phone-related projects might or might not work. Thus, it can help craft
more targeted or recipient-oriented projects (i.e., “who needs what”) that have more
chances of being effective and helpful to farmers.
Similarly, it would be a good deciding factor for the continuance or discontinuance of
existing projects related to mobile phones. It would give an evidence whether mobile
phone-related projects should be intensified and or promoted, or if a government must
deviate from it and start other initiatives to improve farmers’ income. By providing the
economic benefits from mobile telephony, this study would prevent development agencies
and donors from jumping on the “information technology bandwagon” haphazardly
without proof on its potential for farmers’ development.
Thus, this study would be particularly helpful for government agencies trying to determine
rural investment targets. Basing targets on the results of this study will prevent
misappropriation or inappropriate allocation of the limited budget of developing
countries.
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Finally, since this study would contribute to the understanding of the role of ICT in the
lives of rice farmers, outcomes of this research could also contribute to the discussion on
the potential solutions in improving the situation of other farmers in the Philippines and
in other developing countries as well.
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2.

LITERATURE REVIEW

This section presents most of the researches related to mobile telephony in agriculture. They
are presented here to strengthen the claim that the use of mobile phones in farming results in
economic benefits, to show the importance of this study, to show what is known about mobile
telephony in agriculture and consequently show the knowledge gap on the farming benefits
from mobile telephony, and to serve as comparison for the results of this research. Among the
researches focused here are related to the importance of mobile telephony in providing
market and production information, its impact on market prices and market gains, and its role
in reducing transportation costs, among others.
This chapter is organized by providing a short background on mobile telephony first in order
to show its general usage, especially in the Philippines (2,1). Section 2.2 lays down the
importance of information in agricultural development. It is then concluded by Section 2.3
where the various literatures on mobile telephony in agriculture are discussed.

2.1

The Use of Mobile Phones in the Philippines

Mobile phones, being a for-the-mass form of ICT, are now accessible to around 90% of the
population in developing countries (de Silva & Ratnadiwakara, 2008; Namara, 2009).
Mobile phones have great potential to transfer information in a speed of light regardless of
distance. Thus, more and more people even in the developing world are acquiring it both
for socialization and economic purposes (Bayes, 2001; Bayes, von Braun, & Akhter, 1999;
Jensen, 2010; Labonne & Chase, 2009; Mittal & Tripathi, 2009; Sinha, 2005). Among the
reasons for its wide use are, one, it is a potential tool to provide more information to
everybody, even to the uneducated since it is very easy to use. Second, it is cheaper to
acquire and use compared with computers or internet. Third, it overcomes geographic
barriers as it allows any information to disseminate as fast as the speed of light across
space (Houghton, 2009; Labonne & Chase, 2009; Rafael, 2003).
In the Philippines, specifically, mobile phones were only introduced in the latter half of
1990s (Rafael, 2003). Yet, according to the International Telecommunications Union (ITU),
from less than 0.5 M mobile subscribers in 1996, this became 6 M in 2002 to nearly 33 M in
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2004 (Friginal, 2003; Sinha, 2005). And as soon as 2007, nearly 52 M out of the around 89
M population (60%) already had mobile phones (CIA World Factbook, 2009; Philippine
Commission on Population, 2003). Moreover, according to the latest Synovate Media Atlas
study, mobile phone ownership in the Philippines has risen from 60% during the 20072008 survey period to 69% in 2009, and it is definitely not stopping there (Ho, 2009).
According to Rafael (2003), the high rate of mobile phone ownership in the Philippines
could be attributed to competitive handset prices and affordable network service pricing
models. But more than that, Ha (2005) and Sinha (2005) believe that the cheap rates for
texting or the short messaging system (SMS) made mobile telephony popular amongst
Filipinos. Credit or load packages that can include hundreds or even unlimited number of
text messages with a bonus of a few minutes call could be availed for as low as PhP10 or
around $0.2 per day (“Stay in touch,” n.d.). Thus, 95% of mobile owners in the Philippines
use their phones for text messaging (Carlos-Salazar, 2007). In fact, reports on Filipino
texting habits say that most Filipinos send an average of 20 SMS a day (Digital Filipino,
2002; Dimacali, August 2010). No wonder that the Philippines achieved the distinction of
becoming the "SMS capital of the world" in 2005 with an average of 250 M text messages a
day (Roy, 2006). This remains to be true until now with the average Filipino mobile
subscriber sending an average of 600 text messages per month (Dimacali, August 2010).
Because of the Filipinos’ inclination to texting, SMS has gone beyond its basic use in
communication. In fact, SMS-based information and transaction services, ranging from
market information and extension services to mobile banking are now very common in the
country. Specifically in 2004, even farmers were inclined to use mobile phones to aid their
farming needs because of the Farmers’ Text Center (FTC), an extension service that
answers their farming queries and give them technology updates through text messaging
(Pascua, 2009). This made rice farmers part of the huge Filipino population owning and
using mobile phones. And although there is no study to prove Filipino farmers’ use of
mobile phone in farming apart from seeking technical information as shown by Pascua
(2009), there is reason to believe that they are using it in other aspects of farming as well.
Such usage could include transacting business and getting market information through
mobile telephony just like the case of African farmers in the different studies mentioned in
the next sections.
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By providing the background of mobile phone usage of Filipinos, including farmers, this
study has laid the basis for believing that farmers use mobile phones in rice farming and
that they get economic benefits from it. And this is the focus of this study.

2.2

Importance of Information in Agricultural Development

Information is regarded as crucial to any kind of development. For one, it has a central
role in an efficient market that is why a number of economic theories like the first
fundamental theorem of welfare economics and the law of one price assume that necessary
information are available to economic agents. In a bazaar, for example, Geertz (1978)
explained the primary problem of buyers is not balancing options but rather, finding out
what their options are. Without information on their buying options in the market, they
would not be able to make the most from their money. So is the case of farmers – without
information on selling options, they will not be able to maximize their income. Thus,
information search, although complex and laborious is very important for any market
participant for it would be impossible to prosper without information (Geertz, 1978).
Information asymmetry, or the condition in which the parties involved in a transaction do
not have the same relevant information is a barrier to agricultural technology adoption
(Aker, 2011) and thus, to agricultural development. The bargaining theory also implies that
asymmetric information between farmers and traders on the prevailing price of a good
prevents the farmers from maximizing income (Labonne & Chase, 2009). Information
asymmetry results in inefficient markets since the market participants cannot make
effective decisions because of the lack of access to the information they need (Auronen,
2003). More often, farmers are at the disadvantaged side as they do not have the capacity
to know the prices at the market and thus, lose the ability to bargain (Jaleta and
Gardebroek, 2007).
The search theory also implies that lower search cost, which could be achieved with
mobile telephony, would result in reduced reservation prices of agents and better access of
consumers and producers to markets (Aker, 2008; Aker & Mbiti, 2010). Although the
resulting market equilibrium is still ambiguous, it is definite that improving market
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efficiency through better market information will result in net welfare gains to all market
participants under standard assumptions (Aker & Mbiti, 2010). Thus, better access to
market information through mobile telephony could result in agricultural development.
The second importance of information in agricultural development is in terms of
productivity. Information on agricultural technologies is important to enhance the skills of
farmers (Aker, 2011; Bhavnani, Chiu, Janakiram, and Silarszky, 2008; Mittal & Tripathi,
2009). They need access to technical information from seed to seed or planting to
marketing of outputs in order to maximize the income from their farm. They need
constant access to information in order to adopt appropriate technologies (Aker, 2011).
Aker (2011) mentioned that lack of information on agricultural technologies is also
hindering agricultural development. And she attributed this lack of information in
developing countries to inadequate and inefficient extension services and expensive
information search cost via traditional means such as travelling personally to sources of
information, radio, or newspaper (Aker, 2011). Thus, better access to farming information
through mobile telephony could result in agricultural development.
These two – the contribution of mobile telephony to market efficiency and production
efficiency are the focus of this research. Market efficiency is looked at in terms of efficiency
in the search for market information and the resulting benefit to the selling price of output
because of the search. Production efficiency, on the other hand, is determined by looking
at the efficiency of the search for farming knowledge and the resulting benefit of getting
technological tips from mobile phones.

2.3

Mobile Phones and Agricultural Development

Mobile phone, being a cheap and widely-used information and communication technology
has a great potential to solve the problem on costly and lack of accessible information
access (Aker, 2011; Bhavnani, et al., 2008). Because of this, there are already a lot of
initiatives, both from the private and public sector to promote development with mobile
phone related projects as corner stone. Generally, both developing and transitional
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economies are spending so much money every year in ICT-related projects, which are
largely related to mobile phones, hoping that these would promote development among
its users (Duncan-Howell and Lee, 2008; infoDev, 2008). It was reported that some
countries spend more than US$800 billion on expanding their ICT policies, ICT agencies
and ICT investments (Heeks, 2009). The World Bank Group, for one, invests around
US$800 million per year in specific loans and guarantees on ICTs and development and
US$1-1.5 billion per year on projects with significant ICT components (World Bank, 2009).
In Africa, more specifically, private sector investment on mobile telephony alone is about
US$800 billion per year (Heeks, 2009).
Because of the growing number of development-oriented ICT-related projects including
that of mobile phones, there has been great debate as to whether developing countries
should invest in ICT over more basic need in nutrition or education (Jensen, 2007). Thus,
apart from studies with regards to mobile phone’s social and cultural implications, a
number of studies have been conducted to see its role in agricultural development to
which majority of developing countries rely at. These studies, which are mainly the use of
mobile phones in improving market efficiency, improving access to information, and
reducing search costs, are described in the following texts.
These studies present a general overview of what has been researched so far with regards
to mobile telephony and its benefits to agriculture along with their most significant
findings, which would serve as comparison for this research’s results as well. Note
however, that these studies are mainly concerned with mobile phones and not ICT in
general since there are times when discussing mobile phones under new media or ICTs
along with internet and landlines could be counterproductive (Slater & Kwami, 2005).

2.3.1

Mobile phones and market information

The most common agricultural projects related to mobile telephony in developing
countries today are related to providing better market information to farmers. Mobile
phones have now mostly replaced the role of message boards and radio of traditional
information systems (Aker & Mbiti, 2010). One example is in West Africa where a
private sector innovator called TradeNet is using cellular networks to provide up-todate market information to farmers via SMS. Similarly, in Niger, Senegal, and Ghana,

Phoning in farming: Economic Benefits of Rice Farmers in the Philippines from Mobile Phone Use

13

farmers just type in a text code and then immediately receive price information about
a good (Aker & Mbiti, 2010).
The role of mobile phones in promoting development in terms of providing market
information has been first highlighted by Jensen (2010). He said that improving access
to information through mobile phones could do a lot of benefits to farmers. First, it
could improve their income through better output price by reducing search cost that
somewhat increase competition among buyers. Second, it could increase arbitrage.
And third, it could provide direct price information in alternative markets which could
force traders, even in a smaller market, to give a competitive price.
These claims by Jensen are supported by the findings of his study, which was
conducted in Kerala, India (Jensen, 2007). In his study where he tracked sardine prices
for five years, he discovered that fishermen, when provided with information and
communication technology like mobile phones, will contact a number of landing
points to canvass prices. They then decide where to sell their product based on that
price information along with transportation costs. This strategy dramatically decreased
the price volatility and variation of fish that lead to welfare improvement of both
fishermen and consumers. The average price paid to sellers increased their net profit
by 8% while consumer prices also declined by 4%. Thus, it resulted in a consumer
surplus of 6%. Apart from that, his data also showed that these fishermen were able to
increase arbitrage and were also able to eliminate wastage. The use of mobile phones
lead to more efficient marketing systems that allowed them to search for information
on where to sell their catch. This thus prevented fishermen from throwing away their
catch as they used to do when they find no trader upon landing in the shore.
Other studies that show the impact of information from mobile phones on fishermen
is that of Abraham (2006) and Myhr (2006) which both found positive and also similar
results. Abraham (2006) found that the use of mobile phones provide easier access to
information that helped coordinate supply and demand. It also reduced the
unpredictability of price, reduced price dispersion, and increased the responsiveness of
the fishing communities. Myhr (2006), on the other hand, found that better access to
information through the use of mobile phones by fishermen in Tanzania increased
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their bargaining power and knowledge about market opportunities, with little or no
negative effects.
The study of Aker (2008), on the other hand, focused on the effects of mobile phones
on traders, instead of farmers, in the grain market in Niger. Nevertheless, just as the
other researchers, she found positive results as well. Her results showed that mobile
phone service reduce grain price dispersion by at least 6.4% with higher effects on
market pairs that are farther apart or linked by poor quality roads. The effect also gets
higher as the travel time between these markets increases. This 6.4% dispersion she
found, however, is smaller than that of Jensen (2007), but she explained this difference
is due to the perishability of the goods and the lower search costs. She explained that
with mobile telephony, grain traders were able to adjust their search and marketing
behaviour that lead to cheaper search costs compared to their non-mobile phone user
counterparts. They were able to search and sell in more markets because they have
more market contacts (Aker, 2008). Moreover, Aker’s study showed that mobile phone
use reduced intra-annual price variation by 10 to 16 percent, which translate into
increased trader and consumer welfare. While the consumers’ intra-annual price risk
decreased, increased sales price through spatial arbitrage opportunities increased
traders’ welfare. This resulted in a net effect of 29% increase in average daily profits.
The study by Muto and Yamano (2009) also proved the importance of price
information through mobile phones in increasing the income of farmers in Uganda.
Both the effect of mobile phone use on banana and maize prices were observed using
panel dataset on farm households between 2003 to 2005. Results suggest that
improved access to price information reduce marketing costs and increase farm-gate
prices, thereby increasing production efficiency. They also found out that perishability
of goods, as also discussed by Jensen (2007) and Aker (2008), is one factor that affects
the price increase brought about by mobile telephony. Farm-gate prices of bananas
increased but not of maize because the latter is easier to transport and does not
require immediate transfer and careful handling.
An International Development Research Centre project in Senegal also proved the role
of mobile phones in market information. The project carried out by an organization
called Manobi increased the profits of farmers by 15% by providing and updating a
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database of prices of goods that mobile phones could connect to via WAP (wireless
application protocol). Mittal et al. (2010) also reported that the use of mobile phones to
search for information on market prices or check availability of goods increased the
cost savings of Farmers in India. Moreover, it resulted in price realization and
increased revenues because they were able to adjust their supply to market demands
and to choose where and when to sell their crops.
Consistent with the former arguments, Labonne & Chase (2009) through their study in
the Philippines, also presented evidence that mobile telephony helps farmers get
better selling price for their outputs. They showed that the use of mobile phones
allows farmers to get better trading deals and access to other markets where they
could sell their produce.
In contrast, however, a study by Futch and McIntosh (2009) did not find any price
impact brought about by mobile phones in Rwanda. Futch and McIntosh studied a
village phone program which, according to them was not new to the areas covered by
their study. This means that farmers already have access to market information
through the existing mobile phone information service. Thus, the new program that
they studied did not result in higher price for farmers’ output but rather just reduced
the rate of information service by providing competition to the earlier mobile phone
service.

2.3.2

Mobile phones and better technical knowledge

The studies mentioned so far are limited to the effects of mobile phones on market
prices. However, as mentioned in Section 2.2, the role of mobile phones in providing
technical information is also important in agricultural development as it may increase
production efficiency (Aker, 2011; Jensen, 2010; Mittal & Tripathi, 2009).
The use of mobile phones in searching for farming knowledge has many benefits. One,
it allows farmers to obtain information cheaper, faster and more often compared with
radio, television, newspaper, or magazines. Second, it provides custom-fit information
and allows farmers to interact or react to the information immediately, even enabling
them to clarify information (Aker & Mbiti, 2010; Mittal & Tripathi, 2009). Thus, mobile
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phones are also being used nowadays in agricultural extension services in many
countries in order to overcome information failures related to technology adoption
(Aker, 2011).
Kenya, India, Bangladesh, and Uganda have projects like that to which farmers can ask
their farm problems or concerns by calling or texting certain hotlines (Aker & Mbiti,
2010). In the Philippines, specifically, a government project called Farmers’ Text Center
(FTC) has been functioning since 2004 to support the information needs of farmers. It
answers queries of farmers and other clients on rice and rice-based farm productions,
and send technology updates/tips that could help in improving farmers' input
productivity by giving them more and better options to effectively manage their farms
from seed selection to post-harvest (Pascua, 2009).
These projects basically aim to aid agricultural extension services in providing farmers
with better farming information that could lead to increase in productivity. However,
despite the increasing number of such projects (Aker & Mbiti, 2010; Mittal & Tripathi,
2009), only the study of Mittal & Tripathi (2009) provides detail on how mobile
telephony, through such projects, help farmers improve productivity.
Specifically, the study of Mittal & Tripathi looked at how mobile phones are being used
for agricultural purposes, particularly how it is driving agricultural productivity among
farmers and fishermen in India. Data were gathered from 15 focused group discussions
and 40 individual interviews. Results show that the use of mobile phones to seek
farming information result in yield improvement, among others. These improvements,
however, were not observed in all respondents; only in respondents from two of the
sampled states. Specifically, four of the interviewed farmers estimated 5-25% increase
in earnings primarily because of the adoption of better planting techniques learned
through different mobile phone services. Some of them were also able to prevent
catastrophic losses because they were able to access professional help immediately.
Moreover, results of Mittal & Tripathi (2009) showed that weather and optimal fishing
zone information given through mobile phones also increased fishermen’s revenue,
which is similar to what Abraham found (2007).
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Apart from the study of Mittal & Tripathi (2009), some studies focused on market
information have at least touched the effect of mobile telephony on technical
information. One of which is the study of Aker & Mbiti (2010) that described how
mobile phones reduced the risk in agriculture in Africa. Through better
communication between households on potential shocks, they said that farmers were
able to adjust planting and harvesting decisions and influence technology adoption
which also helped counter shocks.
Another study is that of Bayes et al. (1999). Apart from higher prices for rice and eggs,
the study found that farmers in Bangladesh who received extension services through a
village phone got lower livestock mortality. However, this benefit was not really
discussed since the study mainly focused on the role of mobile telephony in market
information.
Similarly, the study of Goyal (2010), while also focused on market information, was also
able to partly look at the impact of ICT use in providing information on cropping
techniques. However, the ICT referred to here is through internet kiosks and not
mobile phones.
In the Philippines, however, instead of looking at the impact of FTC, a study by Pascua
(2009) studied the effectiveness of FTC in helping farmers get farming information.
The study was limited to statistics of text messages and registered clients, distribution
of clients, and satisfaction ratings. Nevertheless, the study showed that farmers indeed
are open to the idea of mobile phone extension services. In fact, since its launch in
2004, FTC has responded to more than 70,000 text messages. Around 54% of which are
queries of farmers concerning rice along with vegetables, livestock, and other
agricultural products. The study also documented a 93% satisfaction from its 75
surveyed clients. More importantly, all of the respondents who received technology
tips from FTC rated the tips as satisfactory. In fact, majority of them (84%) said that
they were very satisfied with the tips because it helped them improve their farm
operations. Nevertheless, the study provided no more data to prove this claim. Overall,
the study of Pascua (2009) basically provided information on the increasing demand
for mobile phone-related extension service. It also highlighted the potential of mobile
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telephony in enhancing the access of farmers to efficient farming technologies despite
distance barriers.
One aspect of this study is highly related to the study of Pascua since the economic
benefits from input productivity in this study is based on the effect of the technology
tips sent by the FTC. This study is also similar to that of Mittal & Tripathi (2009) as
part of it also aims to look at how mobile telephony is increasing input productivity
among farmers. This study, however, involves more provinces, more interviewees, and
more specific economic benefits. And more importantly, it includes both qualitative
and quantitative data. Thus, this study fills the gap on how farming knowledge
received through mobile phones are specifically affecting the net farm income of
farmers and how different socio-economic factors affect those benefits.

2.3.3

Mobile phones and transportation costs

Reduced transportation cost is another benefit from mobile telephony. Overa (2006)
defined transportation cost in two terms. Transporting people in order to exchange
information and transporting of goods from the producer to the consumers.
Agricultural market participants spend money for transportation cost to personally
transact their business with other market participants. They have to do it personally
because, one, landlines are not very common and hard to acquire (Rafael, 2003; Sinha,
2005) and two, other communication avenues such as letters are slow (Overa, 2006).
Thus, before the advent of mobile phones, transportation is an inevitable part of
transacting with input suppliers or output buyers, when checking market prices of
goods, or when searching for farming knowledge.
But that was before. In Nigeria, for example, 89% of grain traders used to visit weekly
markets and thus, spend money for transportation that increases as distance and
length of poor roads increase. But mobile telephony reduced these transportation costs
by 50% (Aker & Mbiti, 2010). Although they also have to spend for calling and texting,
these are relatively much smaller compared with transportation cost and the other
costs incurred when travelling such as lunch and snack (Aker & Mbiti, 2010). Besides,
the cost of texting and calling in developing countries are very cheap. In fact, in the

Phoning in farming: Economic Benefits of Rice Farmers in the Philippines from Mobile Phone Use

19

Philippines, a person can subscribe to one day of unlimited texting and calling for just
around PhP1o to PhP25 or just $0.25 to $0.45 (“All calls” n.d.; “Stay in touch,” n.d.).
The study by Overa (2006) also showed that mobile phones eliminate distance barriers
as its use reduces transportation and transaction costs. By studying the traders in
Ghana, Overa was able to come up with data showing that mobile phones allow traders
to save on travel cost and time as they replace personal communication with calls. He
said that these benefits increase as the distance of the transacting people increase.
However, the savings is basically due to lower cost of transporting the market
participant to gather information and not transporting the goods themselves. Thus, it
is mainly savings on fares or fuel expenses and/or savings on middlemen costs. Along
with better efficiency when organizing activities and being able to serve a larger
network of customers, Overa (2006) concluded that less transportation due to mobile
phone use could result in higher profits for the traders and the producers.
Similarly, in their literature study about the role of mobile phones in sustainable rural
poverty reduction, Bhavnani et al. (2008) also showed that mobile phone use results in
reduction of buyers’ transportation cost, among others. This is because mobile phones
allow efficient communication between buyers and sellers without travelling. Their
study also found that this reduced transportation cost also lead to lower expenditure
and thus, increased surplus for the sellers. Just as Over (2006), they also believe that
mobile telephony is more beneficial for those who have to travel long distances just to
check demand or negotiate prices. With mobile phones, they can have a deal without
travelling, and in some cases, even without the middle man.
On the other hand, Minten and Kyle (1999), whose study was mainly about the effect
of mobile phone use on transportation costs within poor quality roads found more
specific benefits. They explained that lower transportation cost increase the availability
and reduce the prices of goods and thus, should also benefit the general consumers.
Higher availability, especially of perishable food stuffs, is achieved by balancing supply
and demand through careful coordination by phone. This resulted in reduced spoilage
of food which happens when there is over supply and a more reliable stream of goods
in the market. Reduced prices, on the other hand, should be a result of the savings on
transportation cost. Although Overa (2006) also observed the benefit of higher
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product availability in his study, he did not observe reduced prices. He said that this is
because majority of the traders during his research still do not have mobile phones.
Thus, the market price is still dictated by this majority. In the end, the savings on
travel cost mainly resulted in higher income and improved competitive position for the
traders using mobile phones.
Finally, de Silva (2008) showed that mobile telephony result in timely market
information especially on perishable goods. With that, it significantly reduce the
expenditure of Sri Lankan farmers on transaction and travel cost which constitute 11%
of the total farming cost, from deciding what to grow until the time of selling.
All these studies are focused on transportation costs because studies focused on
transaction cost, which is a broader aspect of the former term, is very limited.
Nevertheless, because transportation cost is highly related to transaction costs (Overa,
2006), they could still provide good basis for the results of this study.

2.3.4

Mobile phones and farmers’ welfare

Aside from the widely acclaimed contribution of mobile phones on market efficiency
and search cost, there is also evidence that mobile phones contribute in increasing the
welfare of farmers in a household level. One of which is the study of Labonne & Chase
(2009) on the impact of mobile phones on the welfare of farmers in the Philippines.
The study combined spatially coded data on mobile phone coverage with panel data
from farming households of the poorest areas in the Philippines gathered from 2003 to
2006. The study explored the welfare effect of mobile telephony by looking at the
consumption patterns of farmers with mobile phones. Results showed that mobile
telephony has a large positive effect on the growth rate of per capita consumption of
households. The estimates range from 11% to 17%.
Houghton (2009) also found a strong correlation between mobile phone ownership
and household productive outcomes. By using micro-data from Swaziland, Cambodia,
and Honduras, with the use of a two-stage regression, he found significant evidence
that mobile telephony result in improved farming productivity at the household level.
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However, the use of mobile phones from which this improvement could be attributed
to was not included in the study. He also explained that despite strong results, there is
still a risk for an unaccounted variable bias in the residual factors of mobile phone
ownership and the proxies he used for productivity which are livestock and land. He
explained that these biases could have hindered the results from giving the accurate
productive effects of mobile phones.
Nevertheless, these two studies are enough basis that mobile telephony give farmers
economic benefits.

2.3.5

Other benefits from mobile telephony

Apart from the benefits mentioned above, mobile phones have other reported benefits.
One is the multiplicity effect of its benefit. For example, the increase in the price of
goods because of mobile telephony is likely to translate in increase in profitability of
farmers that may lead to more intensive farming (Muto and Yamano, 2009; Jensen
2010). It could then result in increase in production per hectare or cultivation of nonagricultural land or idle lands. This would then result in other multiplicity effects, e.g.
benefits to consumers because of reduced gains from arbitrage among producers and
production of more goods that are more highly valued on the margin (Jensen, 2010).
Reduction of risk is also another aspect to which mobile phones proved to be useful.
The study by Overa (2006) showed that mobile phones add security to the traders as
they are able to report or ask help during risky situations such as road accidents,
robberies, car breakdown, or police harassment. Similar to Overa (2006), Abraham
(2007) also found that the use of mobile phones improve the safety of fishermen at sea
as they are able to ask help from rescue services easier. Jensen (2009) also concluded
that the use of mobile phones made repairs of fishing vessels easier and thus,
fishermen’s risk and idling time while waiting for repair decreased, making them more
productive.
Mobile phones also facilitate delivery. Apart from reducing delivery risk as previously
mentioned, delivery of agricultural inputs such as fertilizers and fuel were also
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reported to be smoother and more reliable through the advent of mobile phone, as was
evident in Bangladesh (Bayes, 2001 and Bayes et al., 1999). In terms of delivery-vehicle
breakdown, another truck can complete the delivery of the broken vehicle just with a
call. By so doing, and by also reporting delays, mobile phones also contribute to
building good rapport and confidence between trade partners (Overa, 2006). Thus,
another benefit of mobile phone is on building relationships. Just as more often and
open communication can result in better relationship because of better trust and
rapport, mobile phones are also important in reporting dishonest behaviour of
intermediaries, trade partners, drivers, or customers. More so, because of mobile
phones, the behaviour of dishonest trade participants are easily known by others
because of faster information channels. And thus, this save other potential customers
and trading partners from dealing with them and being cheated. Similarly, mobile
telephony also makes reputation building extend to more people in just a short time
(Overa, 2006).
Finally, for traders specifically, since mobile telephony allows instant access to market
information, this result in better planning of activities, more accurate calculations, and
predictable transactions (Overa, 2006).

2.3.6

Mobile phones and its downside effects

Along with the benefits that mobile phones provide to the agricultural sector, there are
also adverse effects that can spring from its use. One of which is the breakdown of
long-term business relationships between specific farmers and traders as farmers begin
to find and sell to the highest bidder through the use of mobile phones. Lack of
bonded business relationship could then lead to greater default or fraud that could
cause foregoing of even good transactions later on. Likewise, the use of mobile phones
could also result in forming of oligopolies and fixing of price as traders also get easily
connected. Finally, learning that there is a price difference between markets could
make farmers move from one market to another that could result in flooding of goods.
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This would then cause decline in prices and consequently make the supply of markets
and the price of the goods in many markets volatile (Jensen, 2010).
However, these downside effects of mobile telephony are all theoretical, and still with
no evidence to prove or disprove them. Nevertheless, taking these disadvantages in
consideration proved to be helpful during the interview and in interpreting the results.

2.3.7

Interrelationship between socio-economic characteristics and mobile
phone benefits

Many studies have emerged about mobile phone adoption and its determinants. Yet
although there are quite a number of studies with regards to mobile phone use
adoption, these are more of comparison between countries or provinces within
countries (Donner, 2008). Examples of which are– Kumar and Thomas (2006)
comparing China and India, Bonciu and Williams (2006) comparing users in Romania,
Kumar Mukherjee (2002) comparing that of India, and Kyem and LeMaire (2006)
comparing the whole continent of Africa.
Donner (2008) also explained that very little of the conducted studies on mobile
phones was conducted by economists. Moreover, those which were partly economics
are focused on diffusion rather than individual adoption. Aker & Mbiti (2010) also
mentioned the lack of empirical economic studies examining mobile phone adoption.
They explained that one reason is unreliable or non-existent data on adoption at
individual level that might just lead to measurement error. Another reason is the
unreliable or lack of data on the multiple economic and social benefits of mobile
phones that makes it hard to assess benefits versus cost. And lastly, the lack of
empirical evidence is due to unreliable or non-existent data on the impact of
neighbours and peers on individual level adoption of mobile phones.
Most of the interrelationship studies are mainly about the characteristics of the first
mobile adopters, the determinants of model or network choice, but less on contextual
use and none on benefits (Donner, 2008). Most of them illustrate how technical and
aesthetic design, pricing, marketing, and policy are related to contextual, cultural, and
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social factors, economic factors, and environmental factors. Even researches to
understand and explain the psychological mechanisms and determinants behind highlevel mobile phone use are very few (Burger, Riemer, Grafeneder, Woisetschlager,
Vidovic, and Hergovich, 2009). Thus, it is not surprising that there is no study that
really looks into the correlation between socio-economic characteristics and the
economic benefits from mobile phone use.
Nevertheless, there are two qualitative studies that somehow mention some factors
affecting economic benefits from mobile phone. One is that of Mittal & Tripathi (2009)
who, based on data gathered through interviews, observed that farm size affects the
economic benefits of farmers from mobile phone use. They noted that larger-scale
farmers are able to get higher benefits from mobile phone use as they are able to access
resources concerned with input availability and disease control better. Moreover, they
are also able to get technical or professional help immediately in case of plant disease.
Similarly, farmers with larger farms appeared to have higher benefits from the
information they get on market prices. It appeared that they are able to overcome any
possible constraints on market access with greater facility than small farmers. Thus
mobile telephony gives them greater opportunities for price arbitrage. However, the
small-scale farmers gained more knowledge through mobile phones compared with
larger-scale farmers (Mittal & Tripathi, 2009).
Mittal & Tripathi (2009) also found through focused group discussions that
infrastructure affects farmers’ benefits from mobile telephony. Infrastructure problems
hindering farmers from maximizing the potential benefit from mobile phones include
inadequate irrigation, poor physical access to markets, and inadequate crop storage
facilities. The researchers said that the farmers who did not report infrastructure
constraints also reported greater increase in yield and higher price benefits from better
farming information.
Labonne & Chase (2009) were also able to observe one factor affecting benefits from
mobile phone use. They found that households with access to transportation are better
able to take advantage of the benefits from mobile telephony. They are able to benefit
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more from having more choices on target traders/markets because they are able to
travel to markets more frequently (Labonne & Chase, 2009).
Apart from these results, there is no other research to show how the economic benefits
from mobile phones are affected by socio-economic factors. Anyway, all the factors
mentioned by Mittal & Tripathi (2009) and Labonne & Chase (2009) were included in
this study except for inadequate crop storage facilities. Storage facility was not
included among the independent variables since most Filipino rice farmers do not
have storage and because storing rice could be facilitated just by drying it, which
farmers do not even practice. Instead, they are selling their produce right after
threshing.
Overall, by providing more data on the economic benefits of mobile telephony in
terms of production efficiency through savings on knowledge search cost and input
productivity; data on marketing efficiency through savings on transaction cost and
higher selling price of output; and most importantly, data on how different socioeconomic characteristics are affecting the derived benefits of rice farmers from mobile
telephony – this research fills an important knowledge gap.
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3.

CONCEPTUAL FRAMEWORK

This chapter discusses the conceptual framework used to analyze how rice farmers are
economically benefiting from the use of mobile phones. This is the communications for
development framework, which shows how ICT interventions such as the use of mobile
phones lead to the focused economic benefits described in Section 1.3 and how different
factors affect those benefits.

Communications for Development Framework
The communications for development framework is a framework commonly used in
understanding the micro-level impact of Information and Communication Technology for
Development (ICT4D) projects. This describes in detail how ICT can change the behaviour
of recipients and thus, result in economic change (Heeks & Molla, 2009). Thus, this model
adapted from Bertrand et al. (2006) was used to show the connection between better
information means and development. Specifically, it shows how ICT, or in this research
the use of mobile phones, could potentially lead to different development impacts,
including but not limited to economic benefits. More so, the model was used to show that
context – whether social, political, economic, or technological – affect the ICT use of an
individual. As discussed by Bertrand et al. (2006), this model shows that in order to get
the impact of ICT, mobile phones for this matter, there is a need to study how variations in
the context or the independent variable (e.g., number of trainings or years in farming)
affect the dependent variable (e.g., economic benefits in terms of transaction cost or
knowledge search cost). Thus, this type of model is particularly applicable to this study
since the model aims to determine, at the same time, the significant characteristics
affecting the benefits of farmers from mobile telephony.
Adopting from the communications for development framework, this research used the
model in the next page. The main cause-effect line acts as follows:
Independent variable: Socio-economic characteristics that affect the extent of mobile
phone use of an individual
Intermediate variables: Change in behavior brought about by the use of mobile phone
Dependent variable: Economic benefits from the use of mobile phone
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Figure 1. Communications for development framework.
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The context referred to in this framework pertains to the factors that affect the usage of
mobile phones. This could either be social, political, economic, or technological (Bertrand

et al., 2006). In this research, however, these were limited to the individual socioeconomic characteristics of the farmers such as gender, age, years in rice farming, and
highest educational attainment; farm characteristics such as farm size and distance to
house, rice mill, etc; village characteristics such as urban/rural classification and
population; municipal characteristics such as income class classification and land area; and
regional characteristics such as volume and area of rice production. These are the
independent variables that affect the use of mobile phones, and thus affect the economic
benefits that farmers get from it.
The use of mobile phones refers to uses related to farming only. These uses include calling
or texting/sending SMS to search for knowledge in rice production or to get market
information in terms of inputs and outputs.
The change in behavioural precursors is the change that takes place before the change in
action. These could either be change in knowledge, attitude, or self-efficacy (Bertrand et

al., 2006). For this study, this will be change in attitude towards transacting business with
suppliers and buyers and towards searching for knowledge and change in knowledge on
efficient rice technologies and strategies when searching for rice market price.
After the change in behavioural precursor is the change in behaviour itself. As was
explained in section 1.3, this research is focused on economic benefits and thus specifies
less travelling to search for knowledge or to consult agricultural technologists, the use of
efficient technologies, less travelling to find and transact with suppliers of inputs and
buyers of outputs, and use of better strategies in selling outputs as the major changes in
behaviour leading to economic benefits.
Finally, the economic benefits as also defined in section 1.3 refers to the monetary benefits
in farming such as less knowledge search cost, less farm expenditure or higher yield, less
transaction cost, and higher selling price of output. Studies related to these are discussed
in Chapter 2 while the next chapter discuss how these data were gathered and computed.
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4. METHODOLOGY
In this chapter, the methodology used to answer the research questions outlined in Section 1.4
is discussed. Section 4.1 gives the overview of the research strategy, 4.2 describes the target
population, and 4.3 describes the techniques for data collection. This is followed by 4.4 which
elaborates the interview process, then by 4.5 which describes the data analysis. Section 4.6
concludes this chapter by describing the advantages and limitations of this research’s
methodology.

4.1

Overview of Research Strategy

In order to find out the total economic benefits from mobile phone use in rice farming
(TEB), all possible benefits from mobile telephony were first determined based on
previous researches discussed in Chapter 2 and the results of focused group discussions.
Thus, although most researches refer mostly to the benefits of mobile telephony as
marketing efficiency, this study categorized the benefits in four aspects. These aspects are
namely: knowledge search cost (KS TB ) and input productivity (IP TB ) which are related to
production efficiency; and transaction cost (TC TB ) and selling price of rice (SP TB ) which
are related to marketing efficiency. After categorizing the benefits into these four aspects,
semi-structured interviews were then conducted with 100 farmer-respondents to get the
economic benefits from mobile phone use along with farmers’ individual/household and
farm characteristics (Section 4.3 and 4.5). Desktop research was also done to get accurate
data on variables pertaining to village, municipal and regional characteristics. Then the
data from the interviews and desktop research were analyzed using descriptive statistics,
correlation, and regression analysis as described in Section 4.5. Literatures were then used
to interpret and/or compare and contrast these data with previous studies.

4.2

Target population and sampling

This research wanted to find out how farmers economically benefit from the use of mobile
phones. Thus, the targeted population of the research were Filipino rice farmers with
mobile phones. These farmers do not include seed growers or those who are, at the same
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time, working as agricultural technologists (ATs) in the Department of Agriculture (DA).
This is because seed growers undergo special farm training and involve different
transactions compared with ordinary farmers while farmers who are also working as
agricultural technicians (AT) might create bias or error in the data in terms of information
search cost since they are already considered experts in the field.
Stratified sampling was used in this study to generate 100 farmer-respondents. Specifically,
10 farmers were selected from 10 selected provinces (strata) in the Philippines. This
number was specifically determined in consideration of the qualitative and quantitative
nature of this research. The provinces from which the respondents came from and the
names of the farmer-respondents were selected by generating randomized numbers
(without replacement) using a randomizer program. The chosen provinces were Abra,
Bohol, Camarines Sur, Negros Occidental, Nueva Ecija, Palawan, Quirino, South Cotabato,
Sultan Kudarat, and Tarlac (see Figure 1). The 10 farmers from each chosen province were
randomly selected from the list of farmers registered to the government project called
Farmers’ Text Centre (FTC) since there is no database for Filipino farmers. By choosing
respondents that are registered to this government project, this study was able to result in
less bias data compared when getting farmers’ telephone numbers from ATs. The farmers
registered to the said government project either after seeing/hearing the advertisements,
attending field days, or simply knowing about it through word of mouth. Thus, these
farmers represent the farming population better because they are more random compared
with the list of farmers that ATs could come up with. This is because ATs generally do not
work with a random subset of farmers; they usually work with the same group every time
and do not reach all the farmers in their covered areas because of distance or accessibility
issues.
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Figure 2. Map of the Philippines showing research locations.
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4.3

Data collection Method

To effectively get the required data to answer the research questions outlined in Section
1.4, two focused group discussions were conducted first. The aim was to obtain a grounded
understanding based on the viewpoints of both farmers and ATs on the different aspects of
the economic benefits from mobile telephony and to get insights on what socio-economic
characteristics affect these benefits. From the focused group discussions, an interview
guide was then constructed. It was then pre-tested with 10 randomly selected farmers
through face-to-face interview and then pre-tested again with 10 randomly selected
respondents through phone interview. The interview guide and interviewing style were
revised and improved after these pre-tests.
In this research, the semi-structured interview was preferred over the more commonlyused survey to obtain more elaborate answers on the economic benefits from mobile
telephony and to allow the researcher to probe on interesting answers. There is also a need
for personal conversation to revalidate the respondents’ answers and as such, counter the
limitations of recollection, as further explained in Section 4.6.
The interviews were conducted by phone and were informal to make the sharing of
information more fluid by making the respondents feel more comfortable and natural.
The interview data were recorded by writing the answers of the respondents in the printed
interview guides. This allowed the data to be analyzed easier. The calls were not recorded
since the phone used for interviewing does not allow call recording and because of privacy
reasons.

4.4

Interview structure

Each phone interview lasted from one to two hours. The first part of the interviews were
mainly about individual/household and farm socio-economic characteristics that affect the
benefits of rice farmers from mobile phone use (Appendix 8.2). These are the 24 of the 34
independent variables of the study (see Appendix 8.3 for the list). The remaining 10
variables are village, municipal, and regional characteristics. Thus, these were not asked
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during the interview. Specifically, for higher accuracy, the latest data (2007) of the
National Statistical Coordination Board was used to get village and municipal
characteristics while the 2010 data of the Bureau of Agricultural Statistics was used to get
provincial characteristics. All these independent variables are important to answer the
sixth sub-question of the research or the effect of socio-economic characteristics on the
benefits from mobile telephony.
On the other hand, the second part of the interview included questions that answered the
respondents’ farming benefits from mobile phone use in terms of knowledge search cost,
input productivity, transaction cost, and selling price of output. These four aspects,
together with the total economic benefits, served as the five dependent variables of the
study. These are basically the answer to the first to fifth sub-questions and were likewise
important in the correlation and regression analysis of data. The second part of the
interview involved a series of open-ended questions in order to get accurate data for the
computation of benefits shown in Section 4.5.
More specifically, to find out the effect of mobile phones on knowledge search costs of
farmers, the interviewees were asked for the year when they started using mobile phones.
Then they were asked to relate how they searched for farming knowledge during the years
before acquiring a mobile phone. The farming knowledge referred to here are just
information on how to manage the rice field and does not include price canvassing or
checking of seed availability or the like as was also defined in Section 1.3. Farmers were
asked for their sources of information; whether they consult ATs, researchers, fellow
farmers, publications, or do they get information from other media such as radio,
television and internet. They were also specifically asked how often do they go to these
information sources in one cropping season. Then, they were asked how much the cost is
when getting information from these sources. The respondents were asked to give the
present price equivalent of the costs since it will be hard for them to remember accurately
the prices years ago. After which, they were asked how they search for information now. If
they mention changes related to mobile phone use, they were further asked how mobile
telephony has changed the nature of their knowledge search and the cost of using it to
search for knowledge. This was done to allow comparison between the before and after
having mobile phone scenarios. Other relevant variables such as change in ATs and access
to DA offices were also recorded.

Phoning in farming: Economic Benefits of Rice Farmers in the Philippines from Mobile Phone Use

34

To find out the effect of mobile phones on input productivity, the interviewees were asked
about the unsolicited knowledge that they learned through their mobile phones,
specifically through the Farmers’ Text Centre (FTC). Note that the effect of knowledge that
were solicited was not included in this study since these questions could still be satisfied
through other ways apart from the use of mobile phones. So the respondents were all
asked if they learned something new from the tips they received from the FTC and if they
applied that learning. If they did, they were then further asked to explain the change in
input use and the perceived effect on yield from the newly-learned technologies. They
were further probed to find out or to clarify if the information they said they learned
through the mobile phone was not first introduced to them in a training or field school.
The respondents were also asked for other factors such as change in fertilizer rates and
application timing, change of varieties, and the like that might have affected the change in
yield apart from the application of the new technology.
The same technique of discovering the before and after having mobile phone scenarios in
terms of knowledge search cost was done to generate the benefits of mobile telephony in
terms of transaction cost. The respondents were asked how they used to communicate and
interact with suppliers of inputs (e.g., seeds, fertilizers, and pesticides), machineries, and
labour; creditors; and buyers of rice during the years when they still do not have mobile
phones. They were asked to give information on the costs (in present price) involved in
these communications and interactions. Among the costs specifically asked were
transportation of the person, transportation of the input, and snack cost. After which, they
were asked how they communicate and interact with them now. If they relate changes
related to mobile phone use, they were further asked how mobile telephony has changed
the nature of their transactions. Then, for the purpose of cost comparison before and after
mobile telephony, they were asked how much do they spend when transacting now
through mobile phones. Basic probing was done to ensure consistency of their answers
and to find out the reasons behind their actions. Other variables that might have affected
the changes were also asked and noted.
Lastly, to find out the effect of mobile phones on the selling price of output, the researcher
built on the information they provided for the transaction cost section. If the respondents
claim that they do not canvass selling price before, but do now after having mobile
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phones, they were asked how much higher were they able to sell their rice produce.
Similarly, those who were able to sell their output in a bigger market or those who were
able to get better market information through mobile phone use were asked for the
increase in selling price that they were able to get. To be able to compute for the price
difference, they were asked how much would have been their selling price if they had sold
it to where they usually sell their produce when they did not have their mobile phones yet.

4.5

Data analysis

The interview data gathered from Section 4.4 were the basis of this research’s qualitative
and quantitative analysis. The figures generated by the interviews were used to get
descriptive statistics, correlation, and regression while the context and reasons that the
respondents provided were used to explain or support the quantitative results.

4.5.1

Data Computation

The economic benefits from mobile telephony of the farmer-respondents were
computed per person as follows.
Total economic benefits from the use of mobile phone. The total economic benefits
from the use of mobile phone in rice farming was computed by summing KS TB , IP TB ,
TC TB , and SP TB as shown in equation 1.
TEB = KS TB + IP TB + TC TB + SP TB

(Equation 1)

Where
TEB = Total economic benefits on rice farming from mobile
phone use (PhP)
KS TB = Total benefits on knowledge search cost from mobile
phone use (PhP)
IP TB = Total benefits on input productivity from mobile phone
use (PhP)
TC TB = Total benefits on transaction cost from mobile phone use
(PhP)
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SP TB = Total benefits on selling price of rice from mobile phone
use (PhP)
Benefit on knowledge search cost. To get the benefits from mobile phone use in
terms of knowledge search cost or the cost of searching for farming information, the
difference between the knowledge search cost before and after having a mobile phone
was computed per season. This was done by getting the difference between the
number of visits to different sources of information before and after having a mobile
phone multiplied by the cost of visit which include transportation, gifts, and meals
(V 0 – V 1 )P v . The cost of visit was computed at present rates. Then the cost of SMS (S)
and/or calling (C) were computed and subtracted from the resulting data as shown
more clearly in equation 2. This procedure was done for all sources of information
which changed after having a mobile phone. These were in terms of knowledge search
cost from ATs (KS B1 ), other farmers (KS B2 ), and researchers (KS B3 ). Then the benefits in
terms of all these information sources were added up to get the total benefits
(equation 3).
KS n = (V 0 – V 1 )P v - S - C

(Equation 2)

KS TB = KS 1 + KS 2 + KS 3

(Equation 3)

Where
KS BT = Total benefits on knowledge search cost from mobile
phone use (PhP)
KS n = Net benefit on knowledge search cost from mobile
phone use per information source (PhP)
V0 =

Number of visits to source or information before having
a mobile phone

V1 =

Number of visits to source or information after having a
mobile phone

P v = Price of visit which includes transportation, gifts, and
meals (PhP)
S=

SMS cost or cost of texting (PhP)

C=

Call costs (PhP)
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Effect on input productivity. In order to get the net benefit on input productivity
from mobile telephony (IP n ), first, the change in inputs because of the learned
technology through the mobile phone was computed and multiplied by the present
price of input [(X 0 – X 1 )P x ]. This procedure was done for all inputs that changed upon
learning the new technology. This was then added to the perceived increase in yield
because of the use of the technology multiplied by the price of the output [(Y 1 – Y 0
)P r ], which is more clearly shown in equation 4. To get the total benefits on input
productivity from mobile telephony, this procedure was done for all technologies
learned (equation 5).

IP n =

(X 0 – X 1 )P x + (Y 1 – Y 0 )P r ]

IP TB = IC 1 + IC 2 + IC 3 ...+ IC n

(Equation 4)
(Equation 5)

Where
IP TB = Total benefits on input productivity from mobile phone
use (PhP)
IP n = Net benefit on input productivity of each technology
learned through mobile phone use (PhP)
X 0 = Amount of input used before learning the technology
through the mobile phone (PhP)
X1 =

Amount of input used after learning the technology
through the mobile phone (PhP)

Px =

Present price of input X (PhP)

Y0 =

Rice yield before learning the technology through the
mobile phone (mt)

Y1 =

Rice yield after learning the technology through the
mobile phone (mt)

Pr =

Farmer’s present selling price of rice (per kg)

Effect on transaction cost. Similar to the knowledge search cost, the total net benefit
on transaction cost (TC TB ) from mobile telephony was calculated by getting the
difference between the number of visits to those they transact business with before
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and after acquiring a mobile phone. It was then multiplied by the cost of visit,
including that of transportation and meal cost which were computed at present rates
[(V 0 – V 1 ) P v ]. Then the cost of SMS (S) and/or calling (C) that business partner was
computed and subtracted to the resulting value (equation 6). This procedure was done
for all those whom a farmer transact business with such as input suppliers, labour
suppliers, creditors, and product buyers. These were then summed up to get the total
benefits on transaction cost (equation 7).
In equation,
TC n = (V 0 – V 1 ) P v - S - C

(Equation 6)

TC TB = TC 1 + TC 2 + TC 3 ...+ TC n

(Equation 7)

Where
TC TB = Total benefits on transaction cost from mobile phone
use (PhP)
TC n = Net benefit on transaction cost from the use of mobile
phone per business partner (PhP)
V0 =

Number of visits to a business partner before having a
mobile phone

V1 =

Number of visits to a business partner after having a
mobile phone

Pv =

Price of visit to business partner which includes
transportation, gifts, and meals (PhP)

S=

SMS cost or cost of texting (PhP)

C=

Call costs (PhP)

Effect on selling price of rice. To get the benefit from the use of mobile phone on the
selling price of rice (SP TB ), the difference between the current and the could-havebeen-selling-price of rice was computed. The current price (P 1 ) is the present price at
which the farmer is able to sell his rice while the could-have-been-selling-price (P 0 ) is
the price at which the farmer would have sold his rice produce had he/she not known
the higher bidder or the price at other markets through the use of a mobile phone. To
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get the total economic benefit, this price difference was then multiplied to the average
yield of the farmer (equation 8).
SP TB = (P 1 – P 0 ) . Y T

(Equation 8)

Where
SP TB = Total benefit on the selling price of rice from the use of
mobile phone (PhP)
P0 =

Selling price of rice before having a mobile phone (per
kg in PhP)

P1 =

Selling price of rice after having a mobile phone (per kg
in PhP)

YT =

4.5.2

Farmer’s total yield (mt)

Data Preparation for Analysis

After computing the dependent variables namely – the total economic benefits from
mobile phone use in rice farming (TEB), the benefits on knowledge search cost (KS TB ),
input productivity (IP TB ), transaction cost (TC TB ), and selling price of output (SP TB ) –
the corresponding benefits were tabulated in an SPSS sheet. They were tabulated in
exact values per person.
After the tabulation, all the variables were checked and prepared. Ten independent
variables – namely sex, educational attainment, land ownership, extent of farm work,
income class of the farm municipality, farm and home village’s urban/rural
classification, source of irrigation, other sources of income, and use of motorcycle in
farming – being string variables were given specific numerical values (see Appendix
8.4.2). On the other hand, the rest of the 24 independent variables were tabulated in
exact values. Nevertheless, for the purpose of frequency statistics, these absolute
values were also tabulated in range, later on (see Appendix 8.4.2).
Finally, the qualitative data were categorized and then entered into another SPSS sheet
to facilitate discussion and interpretation of results.
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4.5.3

Descriptive statistics

After the above benefits were computed and tabulated, the descriptive statistics of all
the variables in this study were derived using SPSS. These data were used to describe
the distribution of the respondents, to see the main features of the collected data, and
to facilitate data summarizing.
Specifically, the descriptive statistics together with the data frequency were used to
answer the main question of this research – how do rice farmers economically benefit
from mobile phone use. On the other hand, the maximum, minimum, mean, and
standard deviation were used to give more elaborate details as to how much the
farmers’ use of mobile phone affect their knowledge search costs, input productivity,
transaction cost, and the selling price of output.

4.5.4

Spearman’s Rho

Using the Spearman’s correlation coefficient through SPSS, the correlation of the 5
dependent variables with the 34 independent variables were derived at 0.01 and 0.05
level significance. The Spearman’s correlation coefficient, which is also defined as the
Pearson correlation coefficient between ranked variables, is given by the following
formula:

(Equation 9)
Where i = 1,…n
Spearman's rank correlation coefficient is a statistical measure that looks at the
association between two variables that have monotonic function. This was specifically
used in this study because it is less sensitive to strong outliers, which are present in
this study, compared with Pearson correlation.
Correlation was done to answer the research question 6 (see Section 1.4), which aims
to find out the socio-economic characteristics that affect the economic benefits of
farmers from mobile phone use in farming.
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4.5.5

Regression Analysis

Linear regression analysis was also done using SPSS to find out the relationship
between the dependent variables and a set of independent variables in a more precise
manner. This was done to show the form or depth of the variables’ relation, i.e., by how
much the dependent variable changes when a certain independent variable changes.
This is not reflected by correlation since it is more focused on the strength of pair-wise
relationships.
Regression in this study is given by the following formula:

Y=α+βX i +ε

(Equation 10)

Where i = 1,…n
To solve the problem of multi-collinearity and thus prevent erratic calculations of
predictors, all the dependent variables that have significant correlation with each
beneficial aspect were identified and were then correlated with each other. One of the
independent variables with strong (0.61 - 0.80) and very strong (0.81 – 0.99) correlation
coefficients were then consequently removed from the list of independent variables to
be regressed.
After which, outliers were removed from the data set. These are the values that have a
huge gap from the preceding values. Specifically, these are the following: for KS, values
higher than PhP200 since the next value is already at PhP370; for IP those higher than
PhP9,900 because the next value is already PhP13,000; for TC, values higher than
PhP675 since the next value is PhP1,114; for SP, all 5 non-zero values so nothing was left
to regress; and for TEB, values higher than PhP17,705 since the next value is at around
PhP20,894.
SPSS was not used to eliminate outliers since the dispersion of values on the lower side
of the data set seems to be much smaller than the dispersion on the upper side. Thus,
there is no need to trim the lower values of the data.

Phoning in farming: Economic Benefits of Rice Farmers in the Philippines from Mobile Phone Use

42

After identifying the outliers and setting the variables, regression for each beneficial
aspect was done using the same set of variables in order to show by how much a
certain variable reduces one aspect yet does not significantly reduce the other aspects.
The regression was run twice, one including the number of texts per day and one
without it. This was done since the said variable is potentially endogenous to the
economic benefits.

4.6

Advantages and Limitations of the Research

Every research has its strengths and weaknesses. This research is no exemption to that. All
these are discussed in this section along with the solutions that countered or turned the
limitations that this research was prone to into strengths.
First, the main data gathering method of this research was interview which allowed the
researcher to gather both qualitative and quantitative data. Gathering both types of data is
very advantageous as the economic benefits from mobile telephony were not only
determined but were also put in context. Combining both kinds of data resulted in a richer
results and discussion. However, the interviews conducted for this research, as mentioned
in Section 4.3, were made by phone. Although this has a lot of benefits, others might still
deem it as a weakness. Nevertheless, this was done for a number of reasons. One, phone
interview makes the respondents feel visually anonymous, which according to Joinson
(2001) makes respondents disclose significantly more information about themselves. It also
minimizes social desirability bias compared with personal interview where respondents
might try to impress the interviewer (Spears and Lea, 1994). This is very common when the
research asks for information concerning attitudes or perceptions. The chance that the
interviewee will give a richer and more objective answer is thus higher when the
respondents feel anonymous. Phone interview was also conducted because it is less timeconsuming and cheaper. Hence, it was more practical to do in an archipelagic country
such as the Philippines where not all farmers are easily accessible, especially in the
Mindanao regions where there are still war conflicts. One disadvantage of conducting
phone interviews, however, is the reduction of social cues. The interviewer was not able to
gather extra non-verbal information such as body language. However, voice and
intonation were still available and were used as social cues.
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Secondly, this research mainly used the process of recall to compute for the economic
benefits from mobile phone use. This is primarily because there was no baseline data with
regards to the topic and there are very few farmers in the Philippines, or at least farm
households, who do not have mobile phones. And even if it is possible to look for potential
counterfactual or credible comparison group, for example, it is still unfortunately not
feasible in this research given budget and time constraints.
Often, recall data are subject to potential biases. This might be due to problems of
recollection which might result in over- or underestimation of the economic benefits from
mobile phone use (Worldbank, 2006). To minimize this recall bias, however, the
researcher formulated the questions in such a way that the respondents were able to
imagine the time when they still do not have the mobile phone. That was done through
the use of ethnographic interviewing style. By also repeating questions, asking
confirmatory or related questions, and circling the questions within the whole interview,
the researcher was able to minimize the chance that the respondents are painting a
different picture of the past. Likewise, the researcher believes that recall was relatively
reliable in this case since ownership of mobile phone is a milestone in the lives of the
farmers. Thus, the difference between their ways before and after is easily distinguishable.
Also, the problem of over- and underestimation was dealt with by allowing the
respondents to answer in range from which the researcher just took the median.
Distortion of socially desirable or undesirable behaviour is also said to be one of the
problems of having recall data (Worldbank, 2006). However, this was dealt with by
conducting telephone interviews which is said to minimize the possibility of social
desirability bias, as was also previously discussed.
Finally, recall data are said to be subject to how questions are formulated (World Bank,
2006). Apart from the use of ethnographic interviewing, as previously mentioned, this was
solved by having all 100 respondents interviewed by only one person. This allowed for
uniform treatment of the questions and comparable (if not similar) probing styles, which
also resulted in more or less comparable answers.
The results of this methodology are presented and discussed in the next chapter.
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5.

RESULTS AND DISCUSSION

This chapter presents and discusses the results of carrying out the methodology described in
the previous chapter. In the first part of this section, 5.1, the descriptive statistics of the data
on respondents is presented to establish representativeness of the sample population. This is
followed by the description of the economic benefits of farmers from mobile telephony in
terms of each dependent variable (5.2). To show in more detail where and why differences
between these benefits arise, an analysis of correlations and a regression analysis between the
economic benefits from mobile telephony and the different socio-economic characteristics of
the respondents are also discussed in 5.3 and 5.4, respectively. Finally, a summary of the
results based on the Communications for Development Framework (Section 3) is given at
Section 5.5.

5.1

The farmer-respondents and their mobile phone use

This study involved interviewing 100 farmer-respondents with mobile phones from 10
provinces in the Philippines. Specifically, the respondents’ mobile phone ownership range
from just a year to 12 years. The biggest group of respondents (42) only had phones for at
most 5 years, while 41 had phones for 6-10 years, and 17 for 11-15 years.
Moreover, 52 of them send as much as 5 SMSs a day, 10 send more than 25 SMS a day,
while 3 do not usually send even one SMS a day (Fig. 3). This distribution resulted in a
mean of only 2 SMS a day,
which is very different from
the

reports

on

Filipino

texting habits saying that
most

Filipinos

send

an

average of 20 SMS a day
(Digital

Filipino,

2002;

Dimacali, August 2010).
Similarly, many of the respondents rarely use their mobile phones for calling. In fact, 47 of
them reported not using their mobile phones to call for as long as one week. They said that
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they only call when it is extremely important. However, 6 reported calling more than 25
times a week with some of them even making as much as 100 calls because of the
unlimited call and text promotions available in the country (Fig. 3).
Overall, however, the data still show that farmers use their mobile phones minimally with
majority of them texting only up to five times a day and calling up to 5 times a week.
Again, this is in contrast with the known high usage of mobile phones in the Philippines
(Digital Filipino, 2002; Dimacali, August 2010). Yet the results of this study were based on
interviews with true and real representative population of rice farmers in the Philippines.
The sample constructed in this study is a representative sample of Filipino rice farmers
since the respondents’ distribution based on farmer/farm characteristics are similar and/or
reconcilable with the results and conclusion of the longitudinal study of Malasa, Velayo,
and Francisco (2008). Their study documents the changing socio-economic characteristics
of farmers from 1996-1997 to 2006-2007. It had 2,000 respondents from 33 rice-producing
provinces in the Philippines and was purposely conducted to see the typical characteristics
of Filipino farmers.
The following are some basic socio-economic characteristics of the farmer-respondents
whose mobile habits were described above. The more datailed data are presented in
Appendix 8.4 and 8.5, with the distribution and descriptive statistics of all the variables
included in this study.
Among the farmer-respondents, 81 are male and 19 are female. Their age ranges from 26 to
77 with farming experience from 3 to 45 years. The largest group of respondents (38),
however, were at the age of 51-60. The respondents have farmed for 20 years in average. In
terms of education, their achievement range from elementary graduate to master’s level
with only 7 of them within primary education.
The study conducted by Malasa et al. (2008) found largely similar results, although their
data shows that 54% of the Filipino farmers’ education is only up to elementary level. They
explained, however, that most of the farmers with that education level were at the age of
60 and above. The farmers who are younger, particularly the sub-group aged 40 to 59 had
high school and college education. Thus, since the elementary-level farmers got older and

Phoning in farming: Economic Benefits of Rice Farmers in the Philippines from Mobile Phone Use

46

consequently got out of farming since 2007, this study resulted in farmers’ higher
educational achievement.
Moreover, the respondents of this study have an average land size of 2.5 hectare, with 38 of
them having more than 1 ha up to 2.5 ha. Most of the respondents (80) also own the land
they are farming, 18 are tenants and are paid in certain yield percentages, while the
remaining 2 are farming lands that are mortgaged. In contrast to these statistics, Malasa et
al. (2008) found that farmers have an average farm size of only 1.45 ha and that only 55% of
farmers own their land. These differences, however, are due to the fact that the
respondents of this study were limited to those who have mobile phones. Although mobile
phone ownership is not an outright indication of wellness, those who have it are generally
more well-off than those who do not. This likely contributes to the higher average farm
size and percent of ownership of the respondents of this study. Besides, Malasa et al.
(2008) explained that the land size and number of farmers owning land is increasing at a
significant rate. Differences between sampled regions are also likely to be differentiating
factors in this aspect since the poverty incidence among Philippine provinces are largely
different (Philippine Poverty Statistics, n.d).
Most of the respondents (90) also have other sources of income apart from rice. More
specifically, 60 of them have off-farm income sources. This is much higher than what
Malasa et al. (2008) found, although they equally note that more and more rice-based
households are augmenting their household income through non-agricultural activities as
evidenced by the increased number of farmers with non-agricultural sources of income
from 1996 to 2007.
When it comes to input productivity, the farmer-respondents of this study have an average
yield of 4.39 metric tons (mt) a hectare. Malasa et al. (2008), on the other hand, found a
close average at 3.85 mt per hectare. Many of this study’s respondents (59) are also purely
irrigated which is similar to the data of Malasa et al. (2008) showing 66% of farmers have
irrigation.
Finally, the net income of the surveyed farmers from all of their rice farms vary greatly,
from as low as PhP7,500 to as much as PhP1.15 M per annum. The average income per
PhP1 = $43/€63 (Based on the exchange rate of June 2011)
The lowest daily minimum wage among the all provinces in the country is PhP110 (DOLE, June 2011)
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annum is PhP160,000 which is somewhat close to the PhP134,ooo per annum (PhP67,000
per cropping) income from the data of Malasa et al. (2008). However, the largest sum of
respondents (29) earn only around PhP50,000 or below per annum while the second
largest group (21) earns PhP50,000 to PhP100,000. The average income per hectare per
season of the respondents is PhP32, 673 while the average expenses per hectare per season
is PhP24,566. These two data will be used as comparison for the economic benefits derived
in this study.
Overall, the distribution of this study’s respondents is similar to that of the longitudinal
study of Malasa et al. (2008). And since the results of this study were according to true and
random representatives of Filipino rice farmers, then it means that although mobile phone
ownership rates of farming households is the same with other households (Jensen, 2010),
rice farmers are using their mobile phones less frequently.

5.2

The economic benefits from the use of mobile phones

The use of mobile phones by farmers is most often for social purposes. Mobile phones are
most commonly used to communicate with loved ones afar or to simply forward SMS or
text messages to friends or acquaintances. In this study, however, it shows that mobile
phones have economic benefits to individuals as well. These benefits are discussed in
detail in the following sub-sections while the full frequency and descriptive statistics of
this research’s data can be found in Appendix 8.4 and 8.5.

5.2.1

Economic benefits on knowledge search cost

Among the 100 farmer-respondents, 42
reported to have saved on knowledge
search

costs

telephony.

The

because
biggest

of

mobile

group

of

farmers (31) saved as much as PhP100,
followed by the 8 respondents who
saved PhP101-200 (Fig. 4). Only 3
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respondents saved more than PhP300 with the highest benefit at PhP730 which is
around 3% of the mean farm expenses or more than 2% of the mean farm income per
hectare per season of the interviewed farmers.
The average savings of all 100 respondents is PhP39, with a standard deviation of
PhP102. This is much lower than the usual savings of each farmer because of the high
number of farmers who did not benefit in this aspect. Nevertheless, the mean savings
of the 42 who saved on cost is PhP98, which is more than double the mean savings on
knowledge search cost of all 100 farmers. This mean gives a savings of 0.4% on the
mean farm expenses or additional 0.3% on the mean farm income per hectare per
season of the interviewed farmers. This PhP98 is also almost equivalent to the
minimum daily wage in some of the Philippine provinces.
Specifically, 9 of these 42
(21%)

who

had

economic

benefits on knowledge search

Table 1. Summary of the respondents’ benefits from mobile
telephony in terms of knowledge search.
Category

cost saved just on cost. On
the other hand, the rest of the
42 (79%) reported not only

With savings on
knowledge search cost
(n=42)

saving on cost but also having
more

credible

source

of

information through mobile
phone use (Table 1).

Without savings on
knowledge search cost
(n=58)

Number of
farmers

Farming benefit

9

Savings

33

Savings and more
credible source of info

5

Access to information

23

Fast answers and more
credible source of
information

30

None

The remaining 58 respondents, however, did not save on knowledge search cost at all.
In fact, 28 of these 58 (48%) even had added cost. Nevertheless, these 28 all said that
they still consider the use of mobile phone as beneficial despite getting more
knowledge search cost.
One particular farmer from Negros Occidental is very thankful for having a mobile
phone despite having added knowledge search cost. Before having a mobile phone, he
used to just consult the farmers in the neighbouring farm to solve his problems in pest
and diseases. This is primarily because the Agricultural Technologist (AT) in their area
is too busy because of the huge number of farmers he/she has to serve. Thus, this
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farmer is not frequently visited by an AT, not even once as he reported. So it was only
when this respondent found out about the FTC that he was able to ask questions to
experts. This resulted in better and more appropriate solutions to farming that
consequently increased his farm yield by 30%. And that is in return for the PhP46 he
has to pay for text messages per season. In short, this farmer was able to get farming
knowledge that he was devoid of before.
This reason, i.e., finally having access to information, was quoted by 5 respondents as
to why they think mobile telephony is beneficial despite the added cost (Table 1). They
said that since they do not have access to ATs before, they just try to solve their farm
problems on their own. But now that they can text or call the FTC, they are able to ask
for rice technologies that help increase their farm yield or prevent losses.
The remainder, 23 of the 28 (82%), on the other hand, said that apart from getting the
answers to their questions fast, they were also able to get answers from more credible
sources like experts instead of ATs or ATs instead of fellow-farmers. Thus, they had
more confidence to apply the practices they were advised to do, which resulted in
higher yield. In general, all these 28 said that the added cost they have to pay to satisfy
their knowledge need through mobile telephony is nothing compared to what they are
getting in return for the knowledge. They also said that the time and effort they saved
by not going to the office of the Department of Agriculture (DA) or neighbouring
farmers is more valuable to them as they are able to do other income-generating
activities which is further discussed in Section 5.2.5.
Overall, results of this study prove that farmers really use their mobile phones to
inquire regarding various aspects of rice production, just as Pascua (2009) claimed.
Thus, mobile phones indeed can improve access to and use of information, thereby
reducing search cost, as Aker & Mbiti (2010) claimed in their study. However, results
show that only a few farmers benefit on this aspect. One reason for that could be the
non-awareness of the farmers that they could text or call the FTC for questions. They
think that this is just a service that sends rice technology tips and thus, they continue
to ask their questions to ATs personally. Another reason is that the technology tips
being sent to the respondents might readily answer some of the farmers’ questions,
and thus decrease their search for knowledge.
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This study also shows that the savings on knowledge search cost generated through
mobile phones is not that high (PhP98). One of the reasons could be because the
savings on knowledge search costs are usually savings on transportation cost of the
person to DA offices. And since the Philippines have DA offices in each municipality,
then the distance of the source of information to farmers should really not be far and
thus, should not cost much. However, there are exceptional cases wherein the ATs can
be very busy or the farm could be very far. And these are the cases when the use of
mobile phone is most beneficial. And although the savings on this aspect might seem
low, this can be more than a one-day salary of a minimum wage-earner in the
Philippines, and could thus make a difference to farmers who are among the poorest of
the population.
Finally, the economic benefits of the farmers, as well as the number of the benefiting
farmers should not be limited to PhP98 and 42, respectively. This is because more than
the PhP98 direct economic benefits of these 42 farmers are the benefits in terms of
(better) access to information which also result in economic benefits in the form of
input productivity or more time for income-generating activities. And these two other
non-direct benefits could even result in higher monetary benefits than the savings on
knowledge search cost itself.

5.2.2

Economic benefits on input productivity

Another aspect to which rice farmers economically benefited from the use of mobile
phone is through gaining more knowledge and consequently increasing input
productivity, as also partially described above.
Bayes et al. (1999) said that farmers benefit from phones through extension services.
And truly, among the 100 respondents, 28 recalled of having learned and applied new
technologies through the mobile phone tips that they received. These tips were from
the FTC – a government project that does not only answer queries of farmers but also
sends technology updates/tips that can help in improving their productivity. Some of
the tips include the use of certified seeds, proper land preparation, timing of fertilizer
application, and tips to manage and prevent pests.
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Among the 28 respondents
who got extra net income
through mobile telephony, 9
got as much as PhP5000
followed by the 8 farmers
who got PhP5,001-10,000 and
then by the 5 who got
PhP10,001-15,000.

On

the

other hand, 4 got additional
income between PhP15,001-30,000 while 2 got higher than PhP30,000 (Fig. 5) with the
highest benefit of PhP39,000.
This data distribution resulted in a standard deviation of PhP7,030 and a mean benefit
of PhP3102 which is around 13% of the farmers’ mean farm expenses or 9% of their
mean farm income per hectare per season. However, the mean for the 28 who
benefited is higher at PhP11,080 which is 45% and 34% of the average expenses and
average income of respondents, respectively. This PhP3102 is even more than what a
minimum wage-earner in some Philippine provinces get for a month while PhP11,080 is
about what a casual government employee earns in a month.
Table 2. Summary of the respondents’ benefits from mobile
telephony in terms of input productivity.
Category
With increase in
input productivity
(n=28)

Without increase in
input productivity
(n=72)

Number of
farmers

Farming benefit

Specifically, most of these 28
respondents (16) both saved
on

input

cost

and

had

higher yield. On the other

3

Savings on inputs

9

Higher yield

hand, three just saved on

16

Savings and higher yield

inputs without increasing

29

New information

yield while nine got higher

36

Reminders

yield

7

None

inputs (Table 2).

without

saving

on

In contrast to these 28, the remaining 72 farmers did not increase their input
productivity. Some learned new technologies but were not able to apply them (29).
This is either because the recommended tool or variety was not available (20), the farm
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workers or tenants are non-compliant (4), or simply because the respondents did not
want to apply what they learned (5). Some (36) said that they already know most of the
tips and that the text messages only served as reminders. Mittal & Tripathi (2009) said
that this is actually one of the most common criticisms for information service projects
– that the information are old and routine which results in dissatisfaction and
discontinued use of the service. However, this is more true for services wherein you
have to pay for the information. Thus, it is not true for FTC which provides
information to farmers at no cost to them. Finally, the remaining 7 of the 72 farmers
who did not increase productivity reported that they are not receiving tips.
A lot of farmers said that the FTC tips only served as reminders because the farmers
who are registered to the project are also the ones who usually go on trainings or
attend Farmers’ Field Schools (FFS). Thus, they are already well-versed in modern
technologies. In fact, all the 36 farmers who were just reminded by the FTC tips said
that they learned all those technologies during the training on PalayCheck, a holistic
integrated crop management system from seed to seed. They even said that they got
the number of FTC and consequently registered to it because of this PalayCheck FFS.
Nevertheless, overall, the use of mobile phones resulted in input productivity among
the farmer-respondents with increase in yield from 5-30%. This is close to what Mittal
& Tripathi (2009) found in Uttar Pradesh and Rajasthan, India where 5 respondents
specified having received 5-25% higher earnings mostly because of the adoption of
better planting techniques. With more respondents involved, this study gives
additional proof that information services through mobile telephony could really
improve input productivity. The general characteristics affecting the benefits on this
aspect are discussed further in Section 5.3.2 and 5.4.2.

5.2.3

Economic benefits on transaction cost

Transaction cost is a component from which many respondents (66) benefited
economically. This is in line with the findings of Bhavnani et al. (2008) and Overa
(2006) that transportation cost, which is highly related to transaction cost, is one of
the most common benefits from mobile telephony.
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Among the 100 farmers,
66 benefited while 34 did
not get monetary benefit.
Specifically, 52 of the 66
had as much as PhP250
savings

while

10

got

benefits between PhP2512,000. On the other hand,
four got savings higher
than PhP2,000 (Fig. 6)
with as much as PhP8,403.
This distribution resulted in a mean savings of PhP280 and a standard deviation of
PhP975. Nevertheless, the mean benefit is higher (PhP380) when computed only
among those who really benefited (66) and not with the whole sample (100). This
PhP380 mean benefit is around 1% of both the average income and expenses of the
interviewed farmers per season per hectare. This amount is actually more than what a
minimum wage–earner in some Philippine provinces earn in three days. This mean
value is also about the same as the Rs.100-200 savings per trip that Mittal & Tripathi
(2009) found in India.
The farmer-respondents of this study benefited from mobile telephony in different
ways such as when seeking information on input availability and market prices and
when coordinating with labour providers. This is also the same with what Mittal &
Tripathi (2009) found from their Indian farmer-respondents, although they did not
really specify the distribution of benefits. This study, however, specifies that in its
quest to fill in such knowledge gap. Specifically, among the 66 farmers who benefited,
38 saved on transaction cost with buyers of outputs while 41 saved on transaction cost
with suppliers of inputs. On the other hand, 19 out of 20 respondents who have tenants
saved on cost in transacting with their tenants. In summary, mobile telephony has
helped 9 farmers benefit from all three aspects, 23 farmers from two aspects, and 34
farmers in just one aspect (Table 3).
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Table 3. Summary of the respondents’ benefits from mobile telephony in terms of transaction cost.
Category

With savings on transaction cost
(n=66)

Without savings on transaction cost
(n=34)

Number of
farmers

Farming benefit

9

All the three benefits listed below:
• Savings on transaction cost with sellers of input
• Savings on transaction cost with buyers of output
• Savings on trnasaction cost with tenant

23

Any two of the above benefits

34

Any one of the above benefits

34

None

Apart from savings on transaction costs with tenants, suppliers or inputs, and buyers
of outputs, five respondents named other additional benefits from mobile telephony in
terms of transaction costs. These other benefits are in terms of reporting damage
during calamities like typhoons or floods (2), checking the availability of dryers (3),
informing millers to pick up rice for milling (3), and in some instances, when looking
for buyers of milled rice (2).
Likewise, four (4) farmers also reported to have saved on costs when borrowing
money. They related that before, they have to go to a person and ask if they could
borrow money. This results in two options – either they have to go back to pick up the
money or they have to go somewhere else to find another person who could lend
them. But with the use of mobile phones, they were spared half the transportation
cost. This is because they only have to come once, and that is when they have to get
the money. More so, they were able to save on time and effort, and more importantly
for them, they were able to save their faces from the humiliation of being refused a
loan. According to Overa (2006), credit request is something that could not be
facilitated by mobile telephony and thus, has to done personally. However, results of
this study show that mobile telephony can still be used in transacting loans provided
that there is already an established trust or good relationship between the lender and
the borrower.
Generally, most of the farmers who were able to cut transaction cost were able to cut
at least half of their travel cost by sending text or calling instead. This is very much
similar to what Aker & Mbiti (2010) found in their research – that mobile phones
reduce transportation costs by 50%. And similar to the findings of Aker & Mbiti (2010),
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the cost of mobile telephony is smaller than travel cost, leading to cost savings of the
respondents. These savings, as for example evidenced by the findings of Overa (2006)
and Mittal & Tripathi (2009) mostly relate to the cost of transporting the person and
not the goods, which is also similar to what this study observes. Apart from having
more time for other income-generating activities as described in Section 5.2.5, mobile
telephony saves farmers from the cost of fuel or fares on public utility vehicles when
transacting their business with suppliers, buyers, or farm workers (Overa, 2006). Mittal
& Tripathi (2009) also reported that mobile telephony promotes better coordination
between farmers and their labour providers. However, there was no gathered data in
this study to support this claim.
In contrast to the 66 farmers who saved on cost, seven respondents even increased
their transaction cost per season by as much as PhP20. This is because instead of going
to their neighbours personally to contract helpers during planting or harvesting
season, for example, some of them would rather just send a text message.
Nevertheless, for five of these seven respondents, transacting through mobile phone is
still beneficial because it saved them time, which they were able to use to generate
income from other sources (Table 3).
Moreover, most of them said that they only do this because the cost of texting is very
cheap. One respondent specifically added that the cost is even insignificant sometimes
due to text promos (unlimited texts for as low as PhP10). Others even said that they do
not mind paying one peso for a text message if it will spare them from walking one
kilometre under the midday sun just to ask people for help. They explained further
that sometimes they only have to text one farmer and that farmer will look for
labourers for them. Thus, the effect of texting one farmer is the same as going to the
clustered houses of the municipality but without the hassle.
The added cost, instead of savings, brought about by the use of mobile phones has
been rarely discussed by previous studies. Most of the studies only look at averages
and usually deal with transportation costs to market. Thus, they are not able to
document the extra costs that farmers get by texting instead of walking or cycling to
the other party who could be just a kilometre away. Nevertheless, these results just
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show that although only 66 farmers claimed of having benefited economically, this
number could be higher because other farmers were also able to benefit economically
in indirect ways, i.e., by saving time which they were able to use for other incomegenerating activities or saving on the accompanying cost of walking under the hot sun.

5.2.4

Economic benefits on selling price of rice

Apart from the economic
benefits discussed above,
mobile

telephony

also

allows farmers to find a
higher selling price for
rice. However, among the
100 respondents, only five
farmers were able to use
their mobile phones to
get a higher price for
their

product.

Among

these five, two had as much as PhP5,000 increase in income, one had PhP5,001 to
PhP10,000, while the remaining two had PhP10,001 to PhP15,000 income increase (Fig.
7). Although the highest benefit is around PhP14,300, because 95 farmers did not
benefit, this resulted in a mean benefit of just PhP452 and a very high standard
deviation of PhP2235. Nevertheless, among the group of farmers who benefited, the
mean value is much higher at PhP9,059, which is 37% and 28% of the mean farm
expenses and income per hectare per season of the respondents, respectively. This
amount is also close to the monthly salary of a casual government employee.
Specifically, the five respondents increased their selling price of rice through mobile
telephony in different ways. One respondent was able to adjust the form of his output
based on prices in the bigger market through information provided by a friend. Thus,
results of this study is similar to what Labonne & Chase found – that through mobile
telephony, farmers are able to get price information from friends and relatives that
help them decide better (Table 4).
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Another farmer was finally
able to canvass/compare
prices through the use of

Table 4. Summary of the respondents’ benefits from mobile
telephony in terms of output selling price.

Category

mobile phone and thus,
was

able

to

eliminate

middleman

by

directly

traders

millers

to

(Table

or
4).

(2009),

mobile

With economic
benefits on selling
price of rice
(n=5)

telephony has the ability to

Higher selling price by being
able to adjust the output
(milled or paddy rice)

1

Higher selling price by being
able to canvass prices and by
eliminating middleman

1

Higher selling price by
eliminating middleman

1

Higher selling price by getting
access to other markets and by
being able to adjust the output
(milled or paddy rice)

1

Higher selling price by
adjusting timing of sales

95

none

give market information to
farmers that could impact
their decision to travel to
market and not sell at
farm-gate. Risk aversion,

Without economic
benefit on selling
price of rice
(n=95)

Farming benefit

1

going

According to Labonne &
Chase

Number of
farmers

uncertainty on the market price, and greater search cost play important roles as to why
traders have the courage to offer lower prices to farmers and why farmers still sell at
farm-gate (Jensen, 2010). But with the advent of mobile phones, farmers could now get
market information which could encourage them to travel and sell their goods directly
instead of selling to middlemen at farm-gate price (Labonne & Chase, 2009). And this
was apparent in the experience of the aforementioned farmer.
Another farmer was also able to eliminate middleman while one was able to access
another market and adjust the output form, too (Table 4). These is similar to what
Mittal & Tripathi (2009) have found – that farmers are able to make better decisions
about where to sell their output after comparing markets and that they are able to
adjust the supply of output based on market demand.
Finally, the last farmer was able to sell his rice in a higher price by adjusting the timing
of sales or harvest (Table 4). Bayes (2001), Overa (2006), and Aker & Mbiti (2010)
believe that improved information on market prices and shocks could affect
production and harvesting decisions of farmers. However this is more applicable for
vegetable farmers and rice farmers who have continuous supply of water. This is
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because rice farmers who depend on the national irrigation system can only plant
when water is already available which means that they have to follow a certain
schedule. Moreover, synchronous planting is encouraged in the Philippines to prevent
pest infestations. Thus, rice farmers in the Philippines have very little planting and
harvesting flexibility.
In terms of why the 95 farmer-respondents did not benefit, the reasons are varied.
Some (36) respondents were already comparing the buying prices of rice even before
having a mobile phone. Thus, instead of increasing bargaining power or increasing the
selling price of output, they just saved on transaction costs. This is in contrast with
what Labonne & Chase (2009) found – that mobile telephony could result in increase
in bargaining power. Increase in bargaining power was not stressed by the respondents
of this study since they are already using their bargaining power even before the
advent of mobile phones, i.e., using the selling price of their neighbour-farmers. Most
of them settle with it, not knowing they could use their mobile phones to get price
quotations in other markets as explained by some farmers.
Another reason for not acquiring benefits is that the other 34 respondents would
rather canvass personally. This is because they either do not have the contact number
of the seller, the buyers are not replying to text inquiries, or the buyers want to see the
sample first before they give a price quotation. Overa (2006) explained that for some
outputs, physical inspection is required and that is something that could not be done
on the phone. Thus, some traders or buyers are reluctant to give their numbers or
reply to farmers, especially to small-scale ones. This explains why some farmers still go
to buyers personally just to canvass for output prices.
Moreover, 14 respondents do not canvass at all because they either they do not sell
their outputs, they sell to their cooperative, or they sell to those whom they borrowed
their inputs from. Jensen (2010) explained that a trader who extends credit to a farmer
usually give him the right to purchase the farmer’s output. Thus, the market
information provided by mobile telephony becomes useless in this case. A study in
Tanzania actually proved that potato and tomato farmers were not able to find new
buyers because of this reason (Jensen, 2010). This is also one of the reasons why better
selling price was not realized by the respondents of this research.
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Finally, 11 respondents just wait for buyers who come to them. They believe that there
is no price difference between those who come to them and the buyers who wait at
buying stations. The farmers from the province of Abra especially noted that the
buying price of everybody is the same since those who are caught deviating will be
sanctioned. They also believe that the commission of these middlemen is shouldered
by the buyer and not by them. There is no proof that such cartel is in place in any of
the Philippine provinces. Nevertheless, such price fixing is bad for the farmers if the
buyers/traders are not following the government dictated price.
Moreover, in contrast to the beliefs of Bhavnani et al. (2008) and Over (2006) that
mobile phones do not only cut travelling cost but also the cost of having middlemen,
results of this study show that that is rarely the case. The aforementioned researchers
said that elimination of middleman is likely because mobile phones allow efficient
direct communication between buyers and sellers without travelling. Yet out of the 16
respondents who used to go through middlemen when selling their outputs, only two
were able to eliminate them through the use of mobile phones. The rest were not able
to cut the marketing chain shorter because apart from the belief that the middlemen
cost is shouldered by the buyer, they said that it is inevitable to have them in the
chain. In fact, two respondents related that they tried going to the buying station
directly before. However, the buyer referred them back to a middleman since the
buyer only wants to transact with that person.
Furthermore, one respondent who actually got a higher selling price for rice explained
that he, himself, was not able to eliminate middlemen, as well. He related that he
increased the selling price by moving from one province to another, and thereby from
one middleman to another, too. He said it would really be hard to sell directly to a
buying station in another province. Hence, a middleman is needed to get a good deal
for his output and to transport his goods. All these accounts show that middlemen also
have an important role in the marketing chain of rice. And thus, they could not be
easily eliminated even if it is possible for the buyer and the seller to communicate
directly. Thus, results of this study prove Jensen’s claims that middleman perform
important tasks in the chain such as sorting and verifying quality and transporting of
goods from the farm (Jensen, 2010).
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5.2.5

Total economic benefits

In summary, among
the

100

farmer-

respondents, 85 got
economic

benefits

from

use

the

of

mobile phones. The
person who got the
highest

total

economic
got

benefit
additional

income of around
PhP39,730 while the lowest even spent additional PhP25. The biggest group of
respondents (60) just had as much as PhP5,000 benefit. Other farmers (18) got benefits
ranging from PhP5,001-25,000 while 7 had more than PhP25,000 economic benefits
(Fig. 8). The mean benefit was PhP3,845 that is around 16% of the mean farm expenses
or 12% of the mean farm income per hectare per season. However, the deviation of the
responses from the mean benefit is rather high at PhP7,658 (Table 5). Nevertheless, the
mean benefit of the 85 benefiting respondents is at PhP4,524, slightly higher than the
mean for all 100 respondents. This PhP4,524 is equivalent to the 40-day salary of the
minimum wage-earners in some Philippine provinces.
Table5. Descriptive statistics of the economic benefits of farmers from mobile telephony.
Economic Benefits

Savings on knowledge
search cost
Increase in input
productivity
Savings on transaction
cost
Higher selling price of
output
Total economic
benefits

No. of
farmers
who
benefited

Minim
um

Maximum

Mean
(N=100)

Mean
(n=#of
farmers with
benefits

Std.
Deviation

42

-46

730

39

98

102

28

0

39000

3103

11,080

7031

66

-20

8403

250

380

932

5

0

14310

453

2235

2235

85

-25

39730

3845

4,524

7658
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Specifically, among the 85 who
benefited economically, 43 farmers
saved in terms of only one aspect,
29 saved on two, 12 in three, while
only one saved in all four aspects
(Fig. 9).
Many of the respondents (66) who
benefited saved on transaction cost, while 42 saved on knowledge search cost, 28 on
increased input productivity, and 5 had higher selling price of output (Table 5).
Transaction cost had the highest number of benefiting farmers because it comes in a
lot of forms, such as transacting with buyers or suppliers and tenants. Thus, there is a
higher chance that farmers would use their mobile phones for this aspect. Perhaps this
is also why this is also the most researched topic when it comes to mobile phone use in
agriculture.
When it comes to the saved average value, the benefit from higher input productivity
is highest at PhP3,103. As previously mentioned, this is 9% of the 32,673 that is the
mean farm income per hectare per season. This is followed by the higher selling price
of output at PhP453, then by the savings on transaction cost at PhP250, and last is the
savings on knowledge search cost at PhP39 (Table 5).
Among all the benefits, the knowledge search cost had the lowest value since it only
accounted savings on travel cost when searching for technical farming knowledge. This
is limited compared with the savings on transaction cost which accounted for the all
the saved travel cost when looking for inputs, communicating with tenants, and
looking for buyers. Nevertheless, both these savings are very minimal when compared
to the possible effect of mobile phones on input productivity or selling price of rice
since these benefits are affected by yield.
Nevertheless, among all aspects of economic benefits, the savings in transaction cost
has the highest share in the total economic benefits with 55%. This is followed by
input productivity with 29%, savings on knowledge search cost with 12%, and increase
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selling price of rice with 4%
(Fig. 10). Among the four, it is
not surprising for transaction
cost to get the highest mean
percentage of total economic
benefits because this aspect
had the most number of
beneficiaries

(85).

Input

productivity, on the other
hand, was only received by a
few (28). Thus, despite having
the highest mean benefit, it
was overtaken by savings on transaction cost since the presence of many nonbeneficiaries pulled the percentage share down.
Finally, more than these four aspects, results of the interviews show that these benefits
were not the only monetary benefits that could result from mobile telephony. The
opportunity cost of time that farmers save because of the use of mobile phones also
adds up to these monetary benefits. These hours and days spent in travelling to
information sources, suppliers, buyers, and labour providers could be put into more
productive work (Over, 2006). In fact, out of the 100 respondents, 53 mentioned having
saved time which they were able to use for other income-generating activities such as
tricycle driving, carpentry, fishing, or planting/pruning of other agricultural products.
Seven of them were actually part of the 15 who did not get any economic benefit. Thus,
technically, only 8 farmers did not benefit from mobile telephony at all.

5.3

Correlation between economic benefits and socio-economic
characteristics of farmers

The sixth sub-question of this research deals with the characteristics affecting the
economic benefits that farmers get from mobile telephony. This is answered in this section
starting with the characteristics affecting knowledge search cost (5.5.1), input productivity

Phoning in farming: Economic Benefits of Rice Farmers in the Philippines from Mobile Phone Use

63

(5.5.2), transaction cost (5.5.3), selling price of rice (5.5.4), and the total economic benefits
(5.5.5).
The correlations presented here, however, need to be further evaluated to provide better
understanding of the causal mechanisms that lead to economic benefits. For the full
results, please see the Appendix 8.6.

5.3.1

Characteristics affecting knowledge search cost

A farmer from Negros Occidental saves around PhP192 every cropping season because
of the use of mobile phone. This farmer lives in the hilly part of the province. His farm
is 31-kilometre away from the DA office so the roundtrip fare alone costs him PhP200.
To make the consultation more economical, he first notes all the questions in a
notebook and wait until his plants look really sick before going downtown to ask the
AT about it. Lucky if he gets to find the AT in the office so they could discuss or at
least set a farm visit. However, more often, he has to come back. But this tedious and
risky procedure ended with the advent of mobile phone. Now, he does not need to go
down the hill and spend money just to set a discussion schedule. He also does not
need to wait to have a long list of problems before he could consult them. With his
mobile phone, for as much as PhP1 per text, he can immediately contact the AT
whenever he has a farm problem. When a visit is necessary, he could just send an SMS
as well to set a schedule for a farm visit. More so, he does not only get to text the AT
but also the researchers, which makes him more confident to follow their advices. Plus,
he gets to ask his farmer-friends who live far from him and thus, he is able to plant
synchronously with them and get tips from them, too.
Similarly, a farmer from the province of Bohol saves around PhP490 through the use of
mobile phone. He used to go at least five times every planting season to the DA office
which is 15 km away from his home to ask questions. Every trip to the DA office costs
him around PhP100 because apart from the fare, he also has to eat out every time he
goes there. But now, he almost never go there anymore. His concerns are answered
through texting which only costs less than PhP10 for the whole planting season.
Moreover, with that amount, he even gets to ask more often compared when he has to
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go to the DA office. He also said that with the advent of mobile phone, he was able to
consult even minor concerns like irrigation frequency. And more importantly, he said
he does not only save money and time, he is also more confident to apply the advices
that he gets since these are directly coming from experts or researchers who are more
reliable than ATs.
The statistical results of this study
(Table 6) support the qualitative
interview results of these two farmers

Table 6. Socio-economic characteristics
affecting savings on knowledge search cost.
Socio-economic characteristics

Benefits on KS

described above. Among the 34
independent variables in this study,

Distance of house to DA office

.263**

Expenses per season per hectare

-.287

the distance of the farmer’s house to
the DA office was found to be directly
correlated

with

the

savings

on

knowledge search cost that farmers

**

**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).

get from mobile telephony. This means that those respondents who are living afar
from DA offices saved more on knowledge search cost than those who are living close
by. This is primarily due to higher savings on transportation cost, which is one
determinant of the savings in this aspect.
However, there are exceptional cases in which farmers could have high savings despite
the close distance to the source of information, which is usually the DA office. Such is
the case of the highest saver on knowledge search cost with PHP730 per season. This
was a farmer from Nueva Ecija who used to go to the DA office five times a month and
spend around PhP40 for each trip. Although his house is just within one kilometre
from the DA office, he related that his expenses per visit never go below PhP40
because of the cost of transportation and coffee for him and the AT. He visit the AT
often to consult him on usual farming procedures. But now that he has a mobile
phone, he only goes to the office once a month. This is because he now asks his
concerns by texting the AT or the expert of the FTC. He said that with mobile
telephony, he now spends only around PhP40 for the whole planting season plus he
gets more elaborate and proven effective answers. He only goes to the DA office now
to verify or clarify other information or to check for available farming support.
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This farmer along with the farmer from Bohol showed that apart from transportation
cost, savings on knowledge search cost could also be through savings on gifts, meals,
or snacks purchased during the trip. Although meals and snacks are also consumed at
home, the costs of these are relatively cheaper than what one could purchase at the
centre of the city or municipality where the DA offices are. In most cases, however,
farmers do not spend for food while on travel and just eat when they get home to
eliminate added costs. Nevertheless, this cost is inevitable for some as they believe that
skipping meals could result in bigger problems, i.e., health problems.
Apart from the distance of the house to the DA office, another aspect found to have a
relationship with the knowledge search cost is the farm expenses of the farmers. This,
however, was found to be inversely correlated, meaning that those farmers who spent
less in farming inputs saved more on knowledge search cost. This was apparent by the
interview responses of the farmer from Negros Occidental mentioned above. With a
total farm expenses of just PhP12,000 per hectare, which is only half of the average
expenses and at the 10 lowest expenses recorded in this study, it shows that this farmer
is trying his best to minimize farm expenses. Perhaps, being thrifty is also one of the
reasons why he is using his mobile phone to search for information. This suggests that
if a person is thrifty in inputs, then he/she is also thrifty in other ways, including when
searching for knowledge. This thriftiness push him to find alternatives that would cut
knowledge search cost, which include texting or calling.
Mittal & Tripathi (2009) said that the farm size also affects the benefits of farmers from
mobile telephony in terms of knowledge search. Based on their study, they said that
larger farmers are able to get technical or professional help immediately in case of
plant disease. Farm size could thus be another factor affecting the savings that farmers
get from knowledge search cost. However, this study did not find significant
relationship between the two said variables. One possible reason is because the results
of Mittal & Tripathi were basically qualitative and thus, could not really be generalized
as true for a bigger population. Another reason is because the savings on knowledge
search cost is more dependent on the fare or gasoline savings rather than farm size.
Although the benefits on production efficiency of the searched information would be
higher for those with larger farms, all farmers are equally concern with their crops
regardless of how big their farms are since it is their main livelihood.
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Given these results in Table 6, it is also apparent that the number of training or FFS
attendance does not significantly affect the benefits of farmers from mobile telephony
in terms of knowledge search cost. One possible reason is because those who rarely
attend trainings or FFS are the shy farmers or those who are not outspoken. Thus, they
would not approach an AT in times of farm problems but rather just ask their fellow
farmers or solve a problem based on experience. Consequently, the use of mobile
phone could not really help them save on knowledge search cost, especially because
they would be very hesitant to text or call a hotline that would direct them to experts.
Overall, the farmers who want to save time and money yet are eager to solve their farm
problems are the ones who mostly use their mobile phones to search for knowledge.
This means that the farmers who live in isolated areas and who spend a lot of time and
money just to communicate with information sources would benefit a lot from the use
of mobile phone. Similarly, the small farmers who value every single cent of their
income would benefit from mobile telephony since it will allow them to get the
information they need without spending so much.

5.3.2

Characteristics affecting benefits on input productivity

In Nueva Ecija, the rice granary of the country, a farmer got PhP39,000 additional
income, which is the highest benefit on input productivity through mobile phone.
Although this farmer had attended many trainings and field days both by PhilRice and
private companies, he still learned something new from the FTC. He learned a new
variety that is said to increase yield in their land type. So he looked it up at the DA
office, asked about its characteristics, bought it, and planted it. This resulted in a 20%
increase in yield which consequently increased his income by as much as PhP39,000.
He said that most probably, the use of that new rice variety increased his yield by 20%
because his neighbour-farmers did not get significant increase during that season.
However, he recognized that the increase could not be solely attributed to the change
in variety since he also changed his fertilizer timing, something that he also did
because he was reminded by the tips sent by the FTC.
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The correlation results of this study
Table

7)

are

accordance

to

somewhat
this

in

farmer’s

interview results. For one, this

Table 7. Socio-economic characteristics affecting
input productivity.
Socio-economic
characteristics

Benefits on IP

Distance to nearest rice mill

-.237*

Distance of farm to DA office

-.219

according to this study are inversely

Expenses per season per hectare

-.206*

related with the economic

Rice produced in the province
(metric tons)

.203*

Provincial area planted to rice
(hectares)

.201*

Farm village urban/rural
classification

.298**

farmer’s farm is just within meters
away from the DA office, which

benefits

on

Specifically,

input
the

productivity.
around

one-

kilometre distance between the
farm of the respondent mentioned
above and the DA office made it
possible for that farmer to ask or

*

**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).

clarify to the AT the information he learns from the FTC.
More importantly, the shorter distance to the DA office made it possible for this
farmer to avail of the said seeds immediately. In contrast, and as also mentioned in
Section 5.2.2, some farmers (20) could not buy what is being recommended by the
FTC. Either the varieties they want were out of stock or they have forgotten about it by
the time they are at the centre since they only go there around once a week. Thus, the
advantage of being close to the DA office is that the farmer could immediately go to it
and buy whenever he/she receives new a information or reminder from FTC. Thus,
better and easier access to recommended technological tools make the shorter
distance between farm and DA office increase the benefit in input productivity
through mobile phone. Most often, farmers also get information or advice from rice
millers so the same logic could also explain the indirect relationship between
economic benefits and distance to rice mills, as well.
Farm expenses per hectare per season was also found to have indirect relationship with
input productivity (Table 7). However, the farm expenses in the data of this study are
the present ones and thus, they were not the real indicators or motivation for applying
the tips that farmers received in the past. Because of that, this aspect will not be
discussed any further.
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This study also shows that the economic benefit on input productivity is directly
related with the amount of rice produced in the province and the provincial area
planted to rice. These correlations mean that farmers who live in provinces with high
rice production and huge area planted to rice tend to have higher economic benefits in
terms of input productivity. One reason is also apparent in the situation of the farmer
described above. Because he lives in the rice granary of the country, there is ample
supply of technological tools near him. For example, it is more likely that he can get a
Leaf Colour Chart or Minus-One Element Technique kit from their municipal DA
office unlike in municipalities of provinces with low rice production or small area
planted to rice where farmers still have to go to the city or provincial DA office to avail
technological tools.
Another possible reason for this is that the farmers in these areas are more open to
new technologies and more willing to risk for hope of higher yield. Their exposure to
the results of trainings or field days, which are most often conducted in ‘big’ rice
provinces, make them more receptive compared to farmers in low-producing
provinces. In fact, two of the five respondents who said that they learned something
new from FTC yet did not apply it simply because they did not want to, are from
Quirino, the province with the lowest rice production among the 10 provinces included
in this study. The hesitation to apply these technologies is due to less confidence in the
effectiveness of new technologies because of non or less exposure to technology
demonstrations. Thus, farmers in low rice-producing provinces tend to still apply
traditional practices and consequently, get lesser input productivity through mobile
phone because of the reservations they have for the new technologies they learn from
it. This means that although mobile phones could be used as extension service, it
would not be effective unless the confidence or appreciation of farmers to the latest
rice technologies are established through personal communications such as trainings
and technology demonstrations.
In terms of farm village’s urban/rural classification and input productivity, farmers
with farms in urban villages have higher benefits for a similar reason. They are more
open to new technologies because of more access to technology demonstrations. This
is because technology demonstrations of PalayCheck, for example, require that the
field of the farmer be easily accessible (PalayCheck, 2007) to facilitate the visit of
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experts. And more often than not, urban villages have better accessibility because they
have better roads. Thus, they get more technology demonstration that makes them
more adaptive to the technologies they learn from the FTC, which results in higher
input productivity.
The distance of farm to house was also found to be significantly related to input
productivity but only when the benefits of the respondents were converted per
hectare. In the case of the farmer cited above, the short distance between the farm and
the house of the farmer also contributed to the higher economic benefits he got from
mobile telephony. This was because he was able to monitor the application of the new
technology, which in his case is the planting of the new variety. Hard-headed or noncompliant tenants was one of the aforementioned reasons why four farmers were not
able to get higher input productivity despite learning new efficient practices (Section
5.2.2). They explained that since they cannot monitor what their assistants are doing in
the field because they are living far from the farm and are busy, then they’d rather not
ask them to try the recommendations being sent by the FTC. They were afraid that
their labour-providers would not completely follow the technology, which might just
result in lesser yield. Thus, the shorter distance of the farm to the house could help
increase input productivity because of better monitoring of the application of new
technologies.
In terms of number of trainings or field days and input productivity, results shown in
Table 7 do not say any significant relationship. In fact, the farmer from Nueva Ecija
described above still increased his input productivity through mobile telephony
despite the many trainings and field days he had attended. In contrast, however, a
farmer from Abra, who had attended only one training within his 17 years of farming,
got additional income of around PhP9,ooo because many of the tips he received
through FTC are new to him.
Because of this difference, the respondents were grouped per province to see if it has
an effect on the correlation between economic benefits and number of trainings.
Besides, the provincial rice production was found to be correlated with input
productivity. Results show that indeed, when farmers are grouped per province, the
number of trainings would then have a significant relationship with input productivity.
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Specifically, the trainings/FFS of the farmers who live in Bohol were found to be
strongly directly correlated with input productivity at 0.695. On the other hand, the
number of trainings/FFS and PhilRice field days attended by the farmers in Tarlac were
also strongly directly correlated with input productivity at 0.05 significance level, with
correlation coefficient of 0.669 and 0.734, respectively.
This result means that the respondents living in these provinces would have higher
input productivity if they have higher number of trainings/FFS and/or field days
attended. This was shown by the cited example above of the farmer from Nueva Ecija.
In his case, despite having attended so many trainings, seed varieties remained to be
new to him because it is something that gets updated very fast. Moreover, the number
of trainings/FFS and/or field days attended is also a determinant of a farmer’s
enthusiasm to learn and apply new rice technologies in his field which could lead to
increase in input productivity. Lastly, those farmers who have attended several
trainings/FFS and/or field days have been exposed to different demonstrations during
field days; and they have been personally trained by the experts in PhilRice that is the
implementing agency of the FTC. Seeing the results of the technologies with their eyes
and having seen the credibility of PhilRice experts, these farmers are thus more
confident to apply the tips they get from the FTC. Thus, they would also get higher
input productivity through mobile telephony.
Results of Mittal & Tripathi (2009) show that small-scale farmers gain more knowledge
through mobile phones since they have less access to sources of information. Because
of that, there is higher chances that they will increase input productivity with the tips
they are receiving from the FTC. However, results of this study do not show that size of
the farm is a determinant of farmers’ input productivity. One reason could be that
additional knowledge do not always result in input productivity as there are many
hindrances to applying the newly gained knowledge (Section 5.2.2). Another reason
could be that the result of Mittal & Tripathi are not true for larger population since
their study involved only a few respondents. Nevertheless, to understand the
relationship of different variables, including farm size, and higher input productivity
through mobile telephony better, further studies with larger sample set or control
group is recommended.
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5.3.3

Characteristics affecting benefits on transaction cost

The highest savings recorded in this study in terms transaction cost was around
PhP8,403, which is almost 35% or 26% of the mean farm expenses and mean farm
income, respectively. It was acquired by the farmer in Palawan who used his mobile
phone to communicate with his farm tenant instead of instructing him personally.
Most of the benefits (PhP7,920) was due to less travelling to his 10-hectare farm and
less cost for the snacks he has to bring his tenant. He related that since he started
farming four years ago, he used to go to the farm every day to check his field and give
his tenant instructions on what to do and when to do it. But this was cut into half two
years ago when he acquired his mobile phone. Instead of going to the farm which is 4
km away from his home, he now just sends around 3 messages a day to his tenant or
call him to check how his rice plants are. Not only that, because apart from easier
communication with the tenant, he was also able to save on cost when getting
pesticides. If before he has to go to the centre whenever he needs pesticide, he now
only texts the supplier and he will have the pesticide at his doorstep for no delivery fee.
A farmer from Negros Occidental, on the other hand, saved in terms of looking for
inputs for his 1.13-hectare farm. When he started farming four years ago, he has to go at
least two times to the centre to buy the seeds that he wants. The first visit is to order
and the second or third is to pick up the seeds. The centre is 13 km away and the
round-trip fare costs PhP10 so he is spending at least PhP20 to get seeds each season.
But now, he only has to spend one way fare plus a peso or two to order via text.
Similarly, this farmer also has to go to the DA office twice before to borrow
machineries like tractor. But now that he can ask for the availability of the machine or
reserve it for a specific date through text, his visit was cut into half. Finally, through
the use of mobile phone, this farmer was also able to reduce the cost of canvassing
fertilizer prices. Unlike before that he has to go to three municipalities and spend
around PhP400 to find out where to get the cheapest price per bag, now he only has to
go to where it is wisest to buy after comparing the price quotations through texts.
Thus, saving him a total of PhP394, plus more time and energy to work on his other
fields.
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Results of this study provide proof for
these farmers’ claims (Table 8). First,
the correlation results show that years

Table 8. Socio-economic characteristics affecting
economic benefits on transaction cost.
Socio-economic characteristics

Benefits
on TC

in farming and extent of farm work

Years in rice farming

-.205*

have an inverse relationship with

Extent of farm work

-.294

savings.

This

means

that

the

respondents who have less years in
farming and who do not work in the
farm save more on transaction cost.
Truly, both farmers cited above have
only farmed for four years and both are
in the top ten savers in terms of
transaction cost. According to them
and other “new” farmers, they usually
get the phone numbers of those they

**

Number of texts per day

.271**

Number of calls per week

.277**

Farm size

.321**

Distance of farm to house

.250

Annual Net Income from all rice farm

.320**

Rice produced in the province
(metric tons)

.242*

Provincial area planted to rice
(hectares)

.215*

Home village population

.291

*

**

**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).

need to transact with since they think that is what their phones are for. Thus, they
have the numbers of the input suppliers whom they deal with which explains their
higher savings. On the other hand, those who have been in the farming business for
decades still communicate personally since they have been accustomed to that and
they are rather traditional. In fact, these “old” farmers are mostly the ones who said
they would rather canvass personally (5.2.3). Another reason is because “old farmers”
have already established relationships with suppliers and buyers and thus, are not
interested in looking for new cheaper input suppliers or buyers with higher selling
price through their phones anymore (Jensen, 2010).
In terms of extent of farm work, those who have tenants or those who are just farm
managers get more savings than those who work themselves at the farm (Table 8). This
result is also supported by the two farmers cited above where the farm-manager saved
PhP8,403 while the full-time farmer saved only PhP394. This is because those who
have tenants have an option of not going to the farm and just giving instructions
through phones, instead. This thus lead to less transportation cost to the field, which is
a huge component of savings in transaction cost.
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Moreover, these farm managers (80%) also

Table 9. Job distribution of farm managers.

tend to communicate with suppliers and
buyers through phone since they are busy

Type of job

Frequency

none

1

agriculture

3

communicating with tenants or suppliers of

permanent job

6

inputs or buyers of outputs, farm managers

agriculture and casual job/job
with no fixed income

2

agriculture and permanent job

8

Total

20

with their non-agriculture-related work
(Table

would

9).

really

Thus,

get

with

higher

savings

savings

in

on

transaction costs compared with those who
are personally working at the field.

In contrast to these two characteristics that are inversely related to the savings in
transaction cost, the number of texts per day and calls per week were found to have
direct relationship with savings on transaction cost (Table 8). The direct relationships
are somehow explained by the attitude of those who are fond of texting. They are those
who really maximize the use of their phones and thus, chances are, they would use
their phones whenever possible. They would use it even in farm transactions. In the
case of the farmers cited above, the Palawan farmer or the highest saver sends more
than 25 messages a day while the Negros Occidental farmer sends only 1-5 messages a
day. With more messages a day, this farmer is maximizing the general use of his
mobile phone more and thus, is also maximizing the use of his phone in farming that
result in higher savings. However, this could also be an effect of endogeneity bias.
In terms of the relationship between transaction cost and farm size, the correlation
results and the interview responses of the farmers cited above show that respondents
with bigger farm size had higher savings on transaction cost (Table 8). Mittal &
Tripathi (2009) found similar results – that farm size affects the economic benefits of
farmers from mobile phone use. He noted that larger-scale farmers are able to access
resources concerned with input availability and disease control better compared with
smaller-scale farmers. One plausible reason is because input suppliers and output
buyers find it more rewarding to cater to large-scale farmers since they buy inputs or
sell outputs in bigger volumes. Moreover, farmers with larger farms have higher
incentives to use their mobile phones in searching for price information since they
would get bigger benefit in terms of scale.
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Moreover, most of the farmers (87%) who are medium- to large-scale (those who have
larger than 2.5-ha) have other sources of income apart from rice cultivation (Table 10).
And because these farmers are
Table 10. Job distribution of medium- and large-scale
farmers.

preoccupied

with

their

other

Frequency

work, chances are that they would

none

4

use their phones to transact with

agriculture

8

tenants, suppliers, and buyers, as

casual job/job with no fixed income

2

it makes communication faster

permanent job

4

and easier. They usually especially

agriculture and casual job/job with no fixed
income

4

hire labour-providers to help them

agriculture and permanent job

8

and just give them instructions

Total

30

through calling or texting. In fact,

Type of job

out of the 30 medium- and large-

Table 11. Distribution in terms of farm work of
medium- and large-scale farmers.
Extent of farm work

scale farmers, 90% have tenants or

Frequency

just managing

9

working sometimes/with helper

18

working fully/without constant worker

3

Total

30

assistants with whom they usually
communicate via phone (Table 11).
All these are probable reasons why
farmers with bigger farms are
likely to have higher savings on
transaction costs.

All these arguments might also be true for the direct relationship between transaction
costs and annual net income from rice since high net income from rice is highly
related to farm size (Table 8). But specifically, those farmers who get high annual net
income from rice have more reasons to use their mobile phones in searching for price
information because of the scale effect on the benefits that they could get.
Moreover, the correlation results of this study show that the distance of farm to house
has a direct relationship with savings on transaction cost (Table 8). This means that
the farmers who live farther from their farms have more savings from transaction cost.
This could primarily be because of higher transportation cost. Specifically, this might
be because the farmers who have tenants use their mobile phones to communicate
with their tenants who oftentimes live near the farms they are managing. Thus, the
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farmer who lives far from the farm lives far from the tenant, too. If the farmer lives
close to the farm and consequently with the tenant, then personal communication
would be done instead. Thus, resulting in lower or no savings on transportation cost at
all and not much benefit from mobile telephony. Another reason is farmers who live
far from their farms might find help for their field through phone. Such is the case of
another farmer from Camarines Sur who reported using his phone to look for planters
and harvesters. He said that since having a mobile phone, he stopped going personally
to the farm to contract planters or harvesters. Now he just sends one person a text
message to schedule these activities. Thus, saving at least PhP44 per season. These
savings would not be possible if there was no transportation cost involved from the
farm and the farmer’s house. Thus, just as the study of Bhavnani et al. (2008) showed,
the reduction in transportation cost is more beneficial for those who have to travel far
just to check for demand (supply) or negotiate prices.
However, there are a few exemptions to this said direct relationship between savings
and the distance of the farmer’s house to his farm. It does not always follow that the
farmers who live farther away have higher benefits than those who live closer. Such is
the case of a farmer from Camarines Sur who lives 30 km away from his farm yet only
saves as much as PhP1,641 per season. This amount is much smaller than the PhP8,403
that the farmer in Palawan gets when he lives only 4 km away from his farm.
Based on further correlations using the extent of farm work variable as sub-group since
both respondents are just farm managers, results show that the savings of farm
managers who live farther than 15 km from their farm is inversely affected by other
sources of income. This means that the savings of the respondents living more than 15km away from the farm is lower when that farmer has higher additional income
source. In the case of the Camarines Sur farmer, this is a permanent job which ranks as
3rd highest source of additional income. The correlation was very strong with 0.894 at
0.05 significance level.
On the other hand, the savings of farmers living within 2-5 km from their farm has
very strong direct relationship with annual net income from rice at 0.90 correlation.
This means that the savings of the farmers within that distance is higher when the net
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income from rice is higher. In the case of the Palawan farmer, it is PhP720,000 per
annum because his farm is 10 hectares. Thus, the savings of the farmer from Palawan
was higher than that of the farmer from Camarines Sur since the latter’s savings is
especially low because of his permanent job while the former’s savings is especially
high because of the high annual net income from rice.
Table 8 also shows that the volume of rice produced in the province and the area
planted to rice in the province have direct relationship to savings on transaction cost.
One plausible reason behind this is because there are considerably bigger input
suppliers and output buyers who also own mobile phones and are used or open to the
idea of using phones in transacting businesses. In addition, these suppliers and buyers
in top rice-producing areas are more willing to cater to their clients’ need through
phone because of competition. Other farmers in low-producing areas actually
explained that they do not use their phones to transact business because traders and
suppliers do not want to give their numbers to them. They explained that these traders
and suppliers do not feel the need to give them their numbers since they will still sell
to them anyway, especially when the area is monopolized. Thus, farmers living in these
areas will have lower or no savings on transaction cost through mobile telephony even
if they wanted to. Such could be the reasons why farmers in provinces with high
volume of rice produced and area planted to rice are likely to have higher savings on
transaction costs.
Lastly, results show that farmers living in villages with higher population save more in
transaction cost (Table 8). This is because high population usually means bigger home
village land area. With that, farmers might find it more economical to use their mobile
phones to transact business because the people they need are living far from each
other. They would save more with the use of mobile phones compared with
transacting with all labour providers personally as the latter requires going from one
place to another and entails higher transportation cost. Likewise, more people also
means more chances of finding business partners that utilize their phones in support
of their businesses. Thus, there is a higher chance that farmers will find suppliers or
buyers who are willing, or even enthusiastic, to transact business by phone. Thus, this
would result in higher savings in transaction cost for the farmers in highly populated
villages compared with less populated ones.
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In summary, those with less farm experience and those who with less hands-on work
in the farm benefit higher from mobile telephony in terms of transaction cost. On the
other hand, those with higher number of texts per day and calls per week, those with
bigger farm size, those living farther from their farm, those with higher annual net
income from rice, those living in provinces with high rice production and area planted
to rice, and those living in villages with higher population get higher savings on
transaction cost because of mobile phone use. Although three of these variables are
saying that well-off farmers have higher benefits from mobile telephony in this aspect,
the rest of the variables show that poor farmers also benefit from the use of mobile
phones in terms of transaction cost.

5.3.4

Characteristics affecting benefits on selling price of output

The highest economic benefit in terms of selling price of rice was achieved by another
farmer in the Island of Palawan. This farmer was able to have an additional income of
PhP14,310 because he was able to know through his mobile phone whether it is wise to
sell his produce as paddy or milled rice. He gets the advice based on the market in
Manila from a friend in a rice retailing business there. So without the mobile phone, it
is really hard for him to get such tips.
With a PhP0.25 price difference on the selling price per kilogram, a farmer in Negros
Occidental was also able to get an additional income of around PhP9,500. This is
equivalent t0 39% of the mean expenses or 29% of the mean farm income per hectare
per season of all the farmers interviewed in this study. He related that before having
the phone, he did not bother to canvass buying prices as he finds it tedious and timeconsuming especially because his house is 12 km away from the municipal centre. So
he just wait for the middleman and sell his produce to them. But when he acquired a
mobile phone in 2009, he started to contact the trader directly. Thus, he was able to
eliminate the middleman share in cost which is PhP0.25 per kg or around PhP1300 per
ton.
Two other farmers from Tarlac had a similar experience. One of them was able to earn
more by around PhP3,000 as he was able to directly sell to traders and not to the
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Barangay buying station that buys rice lower by PhP1/kg. On the other hand, the other
farmer was able to get additional income of around PhP14,000 as he was able to
compare the prices of traders and millers. He explained that before having a mobile
phone, he used to sell to the first middleman who gave him a good offer for his
produce. But now that he has a mobile phone to ask for price quotation, he was able to
contact middleman/buyers from the neighbouring province of Nueva Ecija, the rice
granary of the Philippines, where the buying price is highest. Thus, he was able to
compare the buying prices of rice and the price between milled or paddy rice since the
buying price depends on the type of variety. He explained that some varieties are sold
at high prices when milled while others are almost equally profitable when sold fresh
from the farm. Overall, mobile telephony helped him sell his rice higher by PhP0.5 to
as much as PhP2.50 per kg than his neighbour-farmers who still sell at a price to the
middlemen who go to their field. Although this is similar with the results of Bhavnani
et al. (2008) that shows that mobile phones do not only cut travelling cost but also the
cost of having middlemen, this was only true for a few respondents.
Another farmer from Sultan Kudarat, on the other hand, was able to earn more by
around PhP4,700 which is around 20% of the mean farm expenses or 14% of the mean
farm income per hectare per season. He related that through the use of mobile phone,
he is able to adjust his field’s harvest to the time when he can optimize the price of his
harvest. The tip he gets is from a friend whom he otherwise won’t contact personally
just to ask for rice market price update because then the rice price is not so real time
and the travel cost is high.
All these farmers mentioned some characteristics that affected their economic benefits
in terms of selling price of rice. One mentioned that the distance between his house
and the buying station or the municipal centre is one factor that affected his will to
canvass prices. Some mentioned the benefit of using mobile phones in communicating
with sources of information while another farmer mentioned the effect of selling his
output to another province that has higher rice production and larger area planted to
rice. However, the correlation results of this study do not show any significant
relationship between the economic benefits on the selling price of rice and the
variables mentioned by these farmers nor with any of the other remaining variables
involved in this study.
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On the other hand, results of the study of Mittal & Tripathi (2009) showed that
infrastructure is one of the factors affecting the benefits from having better market
information through mobile telephony. Their respondents specifically mentioned
inadequate irrigation, poor physical access to markets, and inadequate crop storage
facilities. However, results of this study do not show significant correlation with any
variable related to infrastructure such as length of rough roads and source of irrigation.
These did not show significant relationship either even when data are sub-grouped
based on province, farm work, farm size, educational attainment, or distance of farm
to house. No relationship was found primarily because majority of the respondents did
not benefit economically in this aspect.
Labonne & Chase (2009) specifically said that households with access to transportation
are better able to take advantage of the benefits from having more choices on target
traders/markets through better market information. This is because farmers with
transportation means are able to travel to markets more frequently. Nevertheless,
results of this study did not show significant relationship between owning a
motorcycle and the economic benefits on the selling price of rice. This nonrelationship might also be due to the few number of farmers who benefited in this
aspect. Nevertheless, it could also be because Labonne & Chase (2009) studied
vegetables farmers while this study involved rice farmers. Rice farmers do not deliver
their output themselves but rather, they ask traders or buyers to pick it up. And if ever
they choose to deliver the output themselves, this is usually just twice a year unlike for
vegetable farmers who travel to market to sell almost every week.
On the other hand, significant
relationships appear when farmers
are grouped per province (Table 12).

Table 12. Socio-economic characteristics affecting the
economic benefit on the selling price of rice.

Province

For instance, for the respondents
from Tarlac, there is a positive
relationship between their benefits
in selling price of rice and the
number of PhilRice field days and
trainings/FFS

attended.

One

possible reason is because the

Socio-economic
characteristic

Correlation

Tarlac

Number of trainings/FFS
attended

.645*

Tarlac

Number of PhilRice field days
attended

.750*

Sultan
Kudarat

Distance to nearest rice mill

-.643*

**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
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farmers who have attended many PhilRice field days or trainings/FFS got to mingle
with hundreds of other farmers and thus, got more connections who could help them
find better-paying rice buyers. Since Tarlac is the neighbouring province of Nueva
Ecija, it is really possible for the farmers there to get connections and be able to
canvass prices from Nueva Ecija buyers who buy rice at higher prices and who would
be willing to track from Tarlac. Similarly, through mingling with farmers in Nueva
Ecija, which is the centre of rice trade, farmers could also find contacts who could give
them tips with regards to the rice market just like the case of some farmers described
above. In these ways, attending field days and/or trainings/FFS could result in higher
selling price of rice through mobile telephony.
Results of the grouping also show a negative correlation between the economic
benefits of farmers in Sultan Kudarat and the distance of farm to the nearest rice mill.
It means that the farmers in Sultan Kudarat whose farms are close to the rice mills
have higher benefits in terms of selling price of rice. This might sound odd.
Nevertheless, being close to these rice mills could result in rapport-building which
could result in giving out of the rice miller’s mobile number and/or the number of
other buyers, in case they do not buy paddy rice. Note that Sultan Kudarat is one of the
provinces in the Philippines with war conflict. And thus, trusting someone is not that
easy. But being close to the rice mill enhances trust between the two by allowing
interactions over some time. This thus renders price monitoring through mobile
phone more possible (Overa, 2006).
On the other hand, if farmers are grouped in terms of education, results show that
college-level farmers’ benefit on the selling price of rice is inversely proportional with
the extent of farm work (-0.457) and directly proportional with other sources of
income (0.413). This means that the respondents who reached college-level and who
are just managing the farm have more benefits in selling price of rice compared with
those who are working at the farm themselves. One possible reason is because the
respondents who are just managing have more connections from work to help them
sell their output at a higher price. And they can communicate with these connections
through phones. This also explains why those with college-level education with other
sources of income get higher economic benefits from mobile telephony in terms of
selling price of rice.
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In contrast, however, economic benefits in terms of selling price of rice still has no
significant relationship with any variable even when farmers are grouped based on
extent of farm work, nor when benefits are converted per hectare nor per ton. Again,
the very limited correlation result in terms of selling price of rice is because of the very
few farmers who benefited from mobile telephony in terms of selling price of output.
Nevertheless, results of this study show that input productivity is significantly
correlated at .05 significance level with input productivity with a correlation coefficient
of .246. This means that as input productivity increase, the selling price of farmers’
outputs increase as well. One reason could be because the farmers who increase input
productivity would also want to sell their output at a higher rate to maximize income
potential. Besides, the increase in income they will get by selling their output is also
higher because of scale effect.

5.3.5

Characteristics affecting total economic benefits

In terms of the characteristics affecting the total economic benefits from the use of
mobile phones, the Spearman rho resulted in five significant relationships (Table 13).
First, with -0.208 correlation
coefficient, results of this
study show that the farmer

Table 13. Socio-economic characteristics affecting total
economic benefits from mobile telephony.
Socio-economic characteristics

who works less in the field

Total economic
benefits

benefit more from mobile

Extent of farm work

-.208*

telephony (Table 13). This is

Farm size

.286**

because they save on travel

Annual Net Income from all rice farm

.258*

costs by communicating with

Rice produced in the province (metric tons)

.359

Provincial area planted to rice (hectares)

.337**

farm assistants or tenants
through

mobile

(Section

5.3.1).

mobiles
Similarly,

larger-scale farmers are able

**

**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).

to get higher benefits from mobile phone use as they are able to access resources
concerned with input availability, disease control, and output selling better (Mittal &
Tripathi, 2009).
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Moreover, farmers with larger farms appeared to have higher benefits from the
information they get on production techniques and market prices because of scale
effects (Section 5.3.3). Farmers with higher annual net income from their rice farm
have higher economic benefits from mobile telephony for similar reasons since farm
size and annual net income are highly correlated variables. Specifically, the costs for
searching for knowledge or price information is offset much easier by those with larger
farms and those who depend mainly on rice. Thus, the return of investment from
calling or texting is higher for them because of the scale effect (Section 5.3.3).
In terms of the direct relationship between total economic benefits and higher rice
production and bigger area planted to rice, this is because “big” rice-producing
provinces offer more possibilities of communicating via mobile phones and thus, there
is more chances of getting economic benefits (Section 5.3.3). Moreover, these “big”
provinces also have better farm to market roads, irrigation facilities, and drying
facilities that also affect the benefits of farmers from mobile phones (Mittal & Tripathi,
2009). Farm to market road allows farmer to actually benefit from the market
information from mobile telephony and allow them to get to the market easier and
cheaper. On the other hand, the irrigation and drying facilities promote production
efficiency by providing necessary facilities that could pave the way for the adoption of
some technology tips sent by the FTC.
Significant correlations were also found between total economic benefits and all the
four aspects. Specifically, results of this study show that total economic benefit is
directly correlated with savings on knowledge search cost at .214 and input
productivity at .766, both at .05 significance level. On the other hand, it is directly
correlated with savings on transaction cost at .483 and to higher selling price of rice at
.312, both at 0.01 significance level. These results imply that as any of the aspects
increase, the total economic benefits increase as well. This is actually expected since all
the four aspects were the addend of total economic benefits. Finally, this means that
the total economic benefits of a farmer will increase as he/she increases the aspects
where he/she uses mobile phones.
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5.4

Regression results between the economic benefits and socioeconomic characteristics of farmers

In order to find out the magnitude of change in the dependent variable when any one of
the independent variables is varied while the other independent variables are held fixed,
regression analysis was carried out as well. The summary of significant results is as follows
while the detailed results are in Appendix 8.7.
These regressions were carried out using all the correlated variables in Section 5.3. Note,
however, that two sets of regression results are presented here to test the endogeneity of
number of texts – one with it and one without. Nevertheless, since the results of both
regressions are highly similar, only the results with the number of texts as variable will be
discussed all throughout this section.

5.4.1

Regression results for the economic benefits on knowledge search cost

Among the 12 independent variables of this study, only three were identified to be
significant predictors of the savings on knowledge search cost. These are the distance
of house to DA, rice produced in the province, and farm village urban/rural
classification. The t-test associated with the p-value of these variables are less than
0.06, which are .005, .037, and .023, respectively (Table 14). Thus, these values have
strong relationships with savings on knowledge search cost.

Table 14. Significant regression results for KS.
Without number of
texts per day variable
Independent Variables

Unstandardized
Coefficients

Sig.

B
(Constant)

With number of texts
per day variable
Unstandardized
Coefficients

Sig.

B

72.097

.057

70.101

.065

Distance of house to DA office

1.776

.005

1.738

.006

Expenses per season per hectare

.000

.569

.000

.464
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Distance to nearest rice mill

1.185

.585

1.322

.545

Distance of farm to house

-.506

.462

-.501

.468

-2.066

.670

-1.831

.708

Rice produced in the province (metric
tons)

.000

.042

.000

.037

Farm village urban/rural classification

-35.492

.026

-36.981

.023

Years in rice farming

-.249

.648

-.197

.721

Extent of farm work

-4.592

.586

-4.369

.606

Farm size

-.783

.741

-.846

.723

Home village population

-.001

.675

-.001

.639

2.121

.506

Farm yield per season per hectare (metric
tons)

Number of texts per day
a. Dependent Variable: Benefits on knowledge search cost

In terms of distance from house to DA office, it is shown that for every kilometre
increase in distance between the farmer’s house and the DA office, holding other
variables constant, around PhP2 increase in savings on knowledge search cost is
predicted. This was also significant on the pair-wise correlations and thus, possible
reasons for this were already discussed in Section 5.3.1.
Moreover, results show that every metric ton increase in the volume of rice produced
in the province result in very minimal increase in savings on knowledge search cost.
This value is PhP0.3e5 and thus, is almost close to zero. Nevertheless, it means that
every hundred thousand-metric ton increase in rice production would save farmers
PhP3 in knowledge search cost. This high rice production requirement is important for
savings on knowledge search cost since it would lead to more facilities such as more
DA offices and personnel or better farm to market roads.
In terms of farm village’s urban/rural classification, a farmer will decrease his/her
savings on knowledge search cost by PhP37 as he/she moves from a rural to an urban
farm village. One reason for this is because he is then moving closer to sources of
information (DA) which result in less travel expenses. And thus, less savings on
knowledge search cost.
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5.4.2

Regression results for the economic benefits on input productivity

In terms of the economic benefits caused by mobile telephony to input productivity,
the results showed only one significant predictor among the 34 independent variables.
That is the farm yield per hectare per season with a p-value of 0.031 (Table 15). Results
show that a metric ton increase farm yield would decrease the farmer’s input
productivity by PhP560. One reason is because of the law of diminishing marginal
productivity which states that the input productivity decreases until farm yield reaches
it optimum level. Farmers with lower yield have higher possibility of having higher
input productivity because they have a big room for improvement.

Table 15. Significant regression results for IP.

Independent Variables

Without number of texts per
day variable

With number of texts per day
variable

Unstandardized
Coefficients

Unstandardized
Coefficients

Sig.

B
(Constant)

Sig.

B

4490.247

.021

4249.391

.031

38.891

.215

34.892

.272

-.012

.719

-.019

.581

Distance to nearest rice mill

-49.043

.651

-41.996

.700

Distance of farm to house

-33.804

.325

-33.342

.333

Farm yield per season per
hectare (metric tons)

-580.348

.025

-560.259

.031

.001

.496

.001

.458

-316.886

.725

-339.592

.707

13.253

.655

16.441

.583

Extent of farm work

-502.812

.247

-487.957

.262

Farm size

-173.761

.141

-174.852

.139

.046

.621

.041

.656

133.429

.399

Distance of house to DA office
Expenses per season per hectare

Rice produced in the province
(metric tons)
Farm village urban/rural
classification
Years in rice farming

Home village population
Number of texts per day

a. Dependent Variable: Benefits on input productivity
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5.4.3

Regression results for the economic benefits on transaction cost

Regression results for economic benefits on transaction cost showed that the volume
of rice produced in the provincial level is a significant predictor of savings on
transaction cost since its p-value is .009 (Table 16). The coefficient is given at PhP0.1e4
and thus, is again almost close to zero. Nevertheless, is implies that every ten thousand
metric ton increase in the volume of rice produced in the province would result in
PhP1 increase on the savings of farmers on transaction cost. This independent variable
also has a significant relationship in the pair-wise correlation, so the possible reasons
for its relation to transaction cost are given at Section 5.3.3.

Table 16. Significant regression results for TC.
Without number of texts
per day variable
Independent Variables

Unstandardized
Coefficients

Unstandardized
Coefficients

Sig.

B
(Constant)

With number of texts per day
variable
Sig.

B

72.915

.349

64.189

.412

1.827

.180

1.734

.204

.001

.395

.001

.538

Distance to nearest rice mill

4.641

.325

5.030

.288

Distance of farm to house

1.542

.423

1.476

.443

Farm yield per season per
hectare (metric tons)

-8.866

.381

-8.108

.425

.000

.011

.000

.009

Farm village urban/rural
classification

-5.615

.865

-9.649

.772

Years in rice farming

-1.852

.101

-1.761

.119

-16.602

.330

-15.930

.351

Farm size

6.419

.231

6.664

.215

Home village population

-.001

.790

-.001

.772

6.241

.337

Distance of house to DA office
Expenses per season per hectare

Rice produced in the province
(metric tons)

Extent of farm work

Number of texts per day
a. Dependent Variable: Benefits on transaction cost
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5.4.4

Regression results for the economic benefits on selling price of output

For the selling price of rice, regression was not carried out since all the remaining data
had zero values after eliminating the five outliers. These five are the only non-zero
values in the whole data set.

5.4.5

Regression results for the total economic benefits from mobile telephony

Lastly, on the regression of variables in terms of the total economic benefits, results
showed that three variables are significantly different from zero (Table 17). However,
two of these, the distance of farm to house and rice produced by the province have
weak significance with p-value ranging from .051 to 1. Nevertheless, results of the
regression show that a PhP116 increase in economic benefits could be expected for
every kilometre decrease in distance between the farm and the house. This is because
the closer distance between the two places allows the monitoring of labour-providers
which pave the way towards successful adoption of efficient farming technologies
(Section 5.3.2). Similarly, every 1000 increase in metric tons of rice produced in the
province would result in a PhP3 economic benefit for the same reason that higher
volume of rice production allow more facilities that help farmers earn and save more
(Section 5.3.5).
On the other hand, results showed a strong relationship between total economic
benefits and extent of farm work with p-value at .032. Results imply that farmers get
more economic benefits from mobile telephony as they work on the farm less
personally. This means that a full-time farmer will get around PhP1,800 additional
income as he/she moves to the lower work level, i.e., as he/she hires somebody to
assist him in the farm or somebody to work full-time on his farm. The possible reasons
for these are discussed in detail in Section 5.3.5.
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Table 17. Significant regression results for TEB.

Independent Variables

Without number of texts per
day variable

With number of texts per day
variable

Unstandardized
Coefficients

Unstandardized
Coefficients

Sig.

B
(Constant)

Sig.

B

6938.299

.062

6742.776

.073

20.709

.727

17.754

.768

-.026

.679

-.031

.626

Distance to nearest rice mill

-158.059

.449

-152.172

.470

Distance of farm to house

-116.453

.079

-116.158

.081

Farm yield per season per
hectare (metric tons)

-436.034

.362

-421.454

.382

.003

.078

.003

.075

Farm village urban/rural
classification

60.221

.970

23.826

.988

Years in rice farming

-6.685

.901

-3.510

.949

-1802.296

.029

-1788.371

.032

46.771

.836

45.852

.840

-.105

.544

-.107

.537

110.387

.717

Distance of house to DA office
Expenses per season per hectare

Rice produced in the province
(metric tons)

Extent of farm work
Farm size
Home village population
Number of texts per day

a. Dependent Variable: Benefits on transaction cost

Overall, the results of the regression analysis give an r-squared ranging from .124 to
.203, which shows a not so strong overall measure of strength of association. Thus,
results could be better used to provide information on the independent variables
affecting the acquisition of benefits and less on what determines the magnitude of
benefits.
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5.5

Results Summary

In summary, this study showed the economic benefits of farmers from mobile telephony
along with the context that matters in acquiring those benefits. These are presented in
this section based on the Communications for Development Framework presented in
Chapter 3.

5.5.1

Economic benefits in terms of knowledge search cost

The cost of transportation to the DA office and the quest to even lower expenses are
primarily the determinants of farmers’ mobile phone usage when searching for
farming knowledge (Section 5.3.1). The presence of mobile phones gave them the idea
of reducing personal search for knowledge by texting and calling in order to save on
cost and time. This attitude resulted in searching for knowledge through mobile
telephony and thus, less travelling to information sources. This made them save a
mean of PhP39 from transportation, gifts, or snacks/meals. Given a set of independent
variables, the magnitude of savings was found to be positively affected by the distance
of the farmer’s house to the DA office and volume of rice produced in the province,
and negatively correlated with the change on the farm’s village classification from
rural to urban (Section 5.4.1). Nevertheless, farmers were not merely motivated by the
economic benefits but also non-economic ones such as better and fast access to
information. In any case, mobile phone use also allows farmers to save time which
they can use in other income-generating activities that could lead to economic
benefits as well.

5.5.2

Economic benefits in terms of input productivity

The closer distance of farm to rice mills, to the house, and the DA office; living in
provinces with high rice production and area planted to rice; and living in urban
villages are the contexts that allowed farmers to benefit more than others from the use
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of mobile phones in terms of input productivity (Section 5.3.2). The use of mobile
phone allowed these farmers to gain knowledge and apply more efficient farm
practices through the technology tips that they are receiving from FTC. This thus
result in an average additional income of PhP3103, either through less farm input,
higher yield, or both. The magnitude of the benefit given a set of independent
variables, however, could only be predicted by farm yield per hectare per season such
that a metric ton increase in farm yield would decrease the farmer’s input productivity
by PhP580 (Section 5.4.2).

5.5.3

Economic benefits in terms of transaction cost

Years in farming, extent of farm work, number of texts per day, number of calls per
week, farm size, distance of farm to house, annual net income from rice, volume of
rice produced in the province, provincial area planted to rice, and home village
population (Section 5.3.3) are among the contexts affecting the use of mobile phones
in farmers’ farm transactions. Same with knowledge search, the possibility of saving
cost and time gave them the positive attitude towards using their phones in
transacting with input suppliers, output suppliers, or labour providers. This attitude
resulted in replacing some used-to-be personal transactions with mobile phone
transactions. Thus, they travel less to look and canvass prices of both inputs and
outputs, to communicate with farm tenants or assistants, to borrow money, and to
look for other services. This then resulted in economic benefits of around PhP250,
which come in the form of reduced transportation cost, and less expenditures on
meals or snacks. This also resulted in more time for other income-generating activities
which mean higher economic benefits. The volume of rice produced in the provincial
level is a significant predictor of the magnitude of benefit in this aspect such that every
ten thousand metric ton increase in the volume of rice produced in the province
would result in PhP1 increase on the savings of farmers on transaction cost (Section
5.4.3).

Phoning in farming: Economic Benefits of Rice Farmers in the Philippines from Mobile Phone Use

91

5.5.4

Economic benefits in terms of selling price of output

Apart from the economic benefits discussed above, another benefit of using mobile
phone in farming is being able to increase the selling price of rice by finding a buyer
with a higher buying price. However, because only five farmers were identified to have
benefited from mobile telephony on this aspect, the context which determines the
benefit in terms of selling price of output were not directly identified. However, if the
farmers are grouped per province, then the number of trainings/FFS and PhilRice field
days are significant context in the province of Tarlac while the distance to the nearest
rice mill is a significant context for the province of Sultan Kudarat (5.3.4). The
possibility of being able to sell their output higher by comparing prices in different
markets or just merely between traders and buyers gave farmers in these provinces the
positive attitude towards using their phones to look for better output prices. This
attitude resulted in better knowledge on the rice market which lead to either strategic
timing of harvest, adjusting of output type, elimination of middleman, canvassing of
prices, or accessing nearby markets. The use of mobile phones to look for buyers thus
lead to an average economic benefit of PhP453, which come in the form of higher
income through higher selling price of rice. The magnitude of economic benefit,
however, could not be determined given the small number of farmers who benefited in
this aspect.

5.5.5

Total economic benefits

Having no time for farm work, bigger farm size, higher annual net income from rice,
higher volume of rice produced in the province, and the bigger area planted to rice in
the province (Section 5.3.5) are among the contexts that increase the farmers’ use of
mobile phones in farming. The possibility of saving time, the possibility of having
higher savings and income from their farms, and the possibility of communicating
through mobile phones in their areas gave farmers under these contexts the positive
attitude towards using their phones in different farming aspects. This positive attitude
leads these farmers to use their phones in searching for knowledge and in transacting
with input suppliers, output buyers, and labour providers. On the other hand,
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increased knowledge in rice techologies result in the adoption of more efficicient
technologies and increased knowledge about the rice market lead to better selling
strategies. Having replaced some used-to-be personal transactions with mobile phone
transactions and having replaced old farming cultivation and selling strategies with
more efficient ones, farmers were then able to economically benefit from mobile
phone use. This economic benefit average at PhP3845. The amount of benefit is
somehow determined by the distance of farm to house and rice produced in the
province such that a decrease in the former while an increase in the latter variable will
result in higher total economic benefits. A stronger determinant, however, is the
extent of hands-on work such that an increase in the total economic benefit is
expected as the farmer reduces hands-on farm work (Section 5.4.5).
The implications of these findings are presented in the following chapter.
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6.

CONCLUSIONS AND RECOMMENDATIONS

This chapter provides the summarized answer to the main research question ‘How do rice
farmers economically benefit from mobile phone use? (6.1). Following this section are some
recommendations on how to make use of this research’s findings (6.2) and some
recommendations for future research (Section 6.3).

6.1 Conclusions
Overall, the results of this study show that although Filipino rice farmers are using their
mobile phones less frequently than an average user, most of them (85%) are able to benefit
from it economically. They are using it to solve development problems such as the difficult
and costly access to sources of information, low productivity because of inadequate
knowledge on efficient rice technologies, costly and inefficient farm transactions, and low
selling price of rice. In short, farmers are using their mobile phones both to improve
market efficiency and production efficiency.
More specifically, farmers are using mobile phones to inquire regarding various aspects of
rice production that results in more credible and fast answers to rice production problems
of farmers such as pest and diseases. This does not only help save them from possible
losses but also allows them to save on transportation costs and expenses such as snacks
and gifts/tokens which are accrued when travelling or visiting information sources
(Section 5.2.1). Farmers are also using mobile phones to get updated with efficient rice
technologies which help them save on input or increase their yield (Section 5.2.2).
Similarly, they are using it in other various farm businesses like canvassing prices of inputs
and outputs and giving instructions to labour providers which also save them on
transportation costs and its accompanying costs (Section 5.2.3). Some farmers are
benefiting economically by getting selling tips from friends in other markets, which help
them optimize the selling price of their outputs (Section 5.2.4). Finally, mobile telephony
also allows farmers to save time which gives them the opportunity to get additional
income from other income sources (Section 5.2.5).
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These benefits from mobile telephony are determined by a number of factors. One, the use
of mobile telephony as knowledge search tool is most beneficial to those who live far from
information sources or those in isolated areas since they either save on travel cost or they
finally get access to farming knowledge that leads to higher input productivity. Mobile
telephony is also helpful to those farmers who want to save on knowledge search expenses
but do not want to guess the solution for a farm problem (5.3.1). The use of mobile phones
also helps thrifty farmers find or learn efficient technologies to help them save on inputs.
Thus, although savings on knowledge search costs is not that huge, the result of the
learning and the time savings could result in higher economic benefits. The technological
updates provided by mobile phones, on the other hand, are especially beneficial to those
who live in areas with good government agricultural support. This is because government
support such as those given by DA offices allows farmers to easily acquire the
technological tools for the successful adoption of the newly-learned farming practice and
it allows them to get personal assistance when implementing these technologies in their
farms (5.3.2). The mobile phone use in transacting business, on the other hand, benefit
farmers who have other income sources because it would allow them to save time, those
who are medium- and large scale farmers since the benefit to them is higher in terms of
scale, and those who are in areas where mobile phone transactions are welcome (5.3.3).
Lastly, mobile telephony in terms of selling price of rice is beneficial to those who are close
to bigger markets and those who have connections to other markets (5.4.4).
The average economic benefits of farmers from mobile telephony is not that dramatically
high but could still significantly contribute to the income of farmers being more than the
monthly income of a minimum wage-earner in the Philippines. The economic benefits
from mobile telephony are not maximized because most of the farmers are not fully aware
of the various ways on how mobile telephony can help them save on cost or increase
income. Thus, most of them are only benefiting from mobile telephony in just one or two
aspects. Yet still, results of this study show that mobile phones really benefit farmers
economically in many ways.
Some of the reasons why farmers did not benefit in knowledge search cost are nonawareness, i.e., that they could ask question to the FTC (5.2.1). Thus, because they do not
have the ATs number, they still go to DA personally. The reason why farmers did not
benefit in input productivity, on the other hand, is lack of access to technological tools and
government support or assistance (5.2.2). Some of the farmers also didn’t benefit in
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transaction cost because non mobile telephony-friendly environment which limit the
transactions that could be done by phone (5.2.3). Finally, very few farmers increased their
selling price for rice for a number of reasons. One, the presence of monopoly, the special
case when buyers come to farmers, or when farmers are obliged to sell to specific sellers
because of indebtedness prevent farmers from looking for a buyer with a higher price.
Two, selling of rice usually requires physical inspection. And three, mobile telephony
could not always eliminate middlemen since they also play an important role in the
marketing chain (5.2.4).
Finally, results of this study show that a person’s use of mobile phone in more farming
aspects would result in higher economic benefits (5.3.5). However, this might not be true
when comparing the benefits of different individuals from different aspects, i.e., when
comparing one farmer who benefited in terms of input productivity and another who
benefited in terms of knowledge search and transaction cost. Because in such case, factors
such as farm size, extent of farm work, the provincial rice production and the like affect
the magnitude of benefits of each farmer (5.4). Nevertheless, what is important is that the
use of mobile phones in farming is economically beneficial for all types of farmers,
whether low-income or high-income. The middle to high-income farmers are benefiting
more from mobile telephony in terms of marketing efficiency. This is evident by the higher
benefits of farmers with high annual net income from rice, with bigger farm size, and with
less hands-on work in the field. Low-income farmers, on the other hand are benefiting
from mobile telephony more in terms of production efficiency as evident by the higher
benefits of farmers farther from the DA office and with low farm expenses which are
common characteristics of small-scale farmers. More middle- to large-scale farmers are
directly benefiting from mobile phones while more small-scale farmers are getting indirect
benefits from mobile phones through more time for other income-generating jobs. Time
savings is not really helping medium to large-scale farmers get higher economic benefits
since they have permanent jobs unlike small-scale farmers who have causal jobs that pay
per hour. Finally, the benefits are not widely recognized by the respondents now. Yet,
there is high possibility that these will be better realized as mobile phone penetration
continues to increase among the farming community and as farmers learn to maximize
mobile phone use in farming.
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6.2 Policy implications
All these results show that mobile phones could be used to help farmers increase
production and marketing efficiency. One, mobile phones could be used as effective
extension service support especially to isolated farmers who would benefit more from
easier and cheaper access to information. By providing better extension service, its use
could lead to higher productivity among farmers.
The use of mobile phones in searching for knowledge should be encouraged since this
process do not necessarily require personal meet-ups unlike in other farm transactions
where mobile telephony only reduces the number of personal transactions but still do not
completely eliminate them. Moreover, as shown in Section 5.2.1, farmers find the operation
of phone-related projects such as FTC as satisfactory, fitting, and responsive to their needs
since it is enhancing knowledge exchange between them and the experts (Pascua, 2000).
Thus, projects and programs like the FTC should be encouraged provided that these
services are free or given in affordable rates.
Nevertheless, frequent updating of the technologies sent through mobile phones and
customization of information per province should be promoted or intensified in order to
maximize the potential help of mobile phones in providing new information. Similarly,
ATs should always be updated and provided with ample training in order to provide
proper help to farmers. It must be noted, however, that extension service through mobile
telephony cannot replace personal technical assistance. There are times when ATs still
have to visit the farm to see the problem more clearly. Moreover, technology promotion
through mobile phones could also not replace farmer demonstration trials. As shown in
Section 5.2.1, this is because the confidence of farmers to the information service provider
and the technologies it promotes must be built first and sustained by showing them the
actual field results of technology adoption. Hence, technology demonstration should be
conducted first, if not side by side with sending the tips. Also, the use of mobile phones
can only increase productivity if it does not limit or replace investments on infrastructure
as mentioned by Aker (2010) and Mittal and Triphati (2009). Infrastructure such as
irrigation, drying facilities, and farm to market road also have to be in place in order to
maximize yield potential of farms. Finally, technological tools must always be available in
DA offices, otherwise, the information promoted by mobile-phone related projects would
be useless (Section 5.3.5).

Phoning in farming: Economic Benefits of Rice Farmers in the Philippines from Mobile Phone Use

97

Two, mobile phones could be used to promote market efficiency among farmers in the
Philippines by providing projects that would supply price updates of both inputs and
outputs, just as in the case in Africa. This is especially true since Filipino farmers are
enthusiastic to use their mobile phones in those aspects but are hindered by lack of
policies or government to support to avail it (Section 5.3.3). Access to these pieces of
market information through mobile telephony would reduce personal transactions and
their accompanying costs. It would save farmers’ time and allow them to generate income
from other sources. Since mobile telephony allows the transfer of information or
communication in a speed of light at a very affordable cost, it can even create a more
efficient market because of price symmetry which would result from information
symmetry. Thus, the use of mobile phones to gather price information should be
encouraged as it could help all farmers, even those who are not using mobile phones, to
get better output prices in the long run.
However, some constraints on the use of mobile phone in farming have to be addressed,
too. First, in terms of knowledge search, the government should ensure that farmers have
the mobile phone numbers of the FTC and the ATs to facilitate communication. However,
in order not to shift the burden of cost to the ATs, they should be given allowance for
mobile phone use. Second, although mobile phone services like FTC has the ability to
promote development among all farmers, best result would come if it will be promoted to
isolated areas along with some technology demonstrations. Otherwise, its potential will
just be limited to being reminders, and might just waste government funds. Third, if
suppliers are not willing to answer price queries of farmers through mobile phones, then
the government can create a project wherein government staff can collect different prices
for different suppliers of inputs per municipality along with the nearby municipality. This
should not be hard especially if there is a law imposed that each agricultural supplier
should submit a quotation per season to the DA municipal office. This could also prevent
overpricing of goods. By providing input price database, farmers would be able to compare
and thus, find out where it is best to buy inputs. This might even create a more
competitive market that would benefit the producers and the consumers in the long run
and solve the dilemma on how to increase the income of rice farmers while not putting
burden on the rice consumers in the country.
Finally, for the selling price of rice, farmers should be advised to use their mobile phones
to canvass prices even in the nearby market. But this has to be given institutional support.
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The use of mobile phone would only be more beneficial in helping farmers find a better
selling price for their output if traders or buyers would quote for different rice quality
which would make personal inspection of rice less important. This would at least give
farmers the ability to compare prices, even without going to traders personally. To
encourage suppliers and buyers to cater to the market information needs of farmers, the
latter should be encouraged to patronize buyers or traders who respond to text price
queries. The exchange of information through mobile phones should not cost the traders
or buyers a lot since texting is getting cheaper and cheaper in the Philippines and in other
developing countries. Another alternative is to have a database for the buying price of rice
which could work similarly to the proposed input price database. Many African countries
have done this and even the FTC has started doing this for vegetables so ideas on how this
would work should come easily. Lastly, credit or loans could be provided to farmers by the
government to prevent them from undergoing loan contracts that oblige them to sell their
produce at a lower price to whom they borrowed inputs or cash from. By having the
freedom to canvass the buying prices of different traders/buyers through a mobile phone,
the farmers will then have the chance to maximize the benefits from mobile telephony and
consequently, maximize his/her income from farming as well.

6.3 Recommendations for future Research
This study, based on qualitative and quantitative data, finally provided more sound data to
prove that mobile telephony has the ability to help farmers save on transportation costs,
increase productivity, and increase selling price of rice. It also gives the determinants of
acquiring benefits and a little information on what determines the magnitude of farmer’s
benefits from the use of mobile phones. This, thus, fills a huge part of the gap on evidencebased research on how mobile phones are used as a tool to solve various development
problems in rice agriculture. Apart from how better market information through mobile
phones affects the market prices of products, market agents’ behavior, and price
dispersion provided by the studies of Aker (2008), Aker and Mbiti (2010), and Muto and
Yamano (2009), more information is available now (through this study) on how farmers
are using mobile phones to reduce knowledge search costs, cut transaction costs, increase
input productivity through better access to farming information, and increase the selling
price of output. More so, there is now a basis on what determines farmers’ acquisition of
benefits from mobile telephony.
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Nevertheless, since this study does not provide much information on what determines the
magnitude of farmers’ benefits from mobile telephony, a study dealing with that aspect is
highly recommended to maximize the benefits from mobile phone use in agriculture.
A study involving farmers who are not receiving tips could also be conducted to see the
full effect of mobile telephony on knowledge search cost. This is because the respondents
of this study are receiving technology tips from the FTC which might fill some of their
information needs and thus, affect their search for knowledge and the declared benefits
that they are getting from mobile phones.
Moreover, a study on how mobile telephony has affected the market price of rice also
needs to be further investigated in such a way that Jensen (2007) investigated the fishing
industry. This is because although mobile telephony did not help many farmers to
compare buying prices, its use or merely the trend of using it could have affected the
buying price of farmers without their knowledge. Farmers might be right that all buying
prices are the same because traders and buyers are offering the same price as their
competitors. This is since they know that farmers could now check and compare prices
through mobile telephony. Thus, the use of mobile phone could have made the invisible
hand work more efficiently. And that is something also worth studying.
The added cost, instead of savings, brought about by the use of mobile phones is also
rarely discussed by previous studies. Most of the studies only look at averages and usually
deal with transportation costs to market. Thus, they are not able to document the extra
costs that farmers get by texting instead of walking or cycling to the other party who is just
a kilometer away. Thus, further study should be done to see more details on the
opportunity cost that these farmers are getting. This is because behind the minimal money
they are spending, they might be saving on other aspects such as medicine or beauty
products, which cost much more.
To end, this study has provided insights as to how mobile phones help farmers save on
cost and increase their income. It reported many examples of the benefits created by
mobile telephony, including additional income from other income-generating activities.
Nevertheless, more impact studies using counterfactual or controlled groups should be
conducted to provide comparison for the results of this study.
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8. APPENDICES
8.1

1.

FGD Guide Questions

How long have you had your mobile phones?

2. Is it helping you increase your farm income?
3. After how many months did you start benefiting from it financially?
4. At what terms do cell phones help you increase income?
5. Has the use cell phone affected information search cost?
a. What types of information do you search? (New technologies, problemrelated)
b. How do you search for information before?
c. Do you ask agricultural technicians? How?
d. What are the expenses involved when consulting them?
e. Do you ask fellow farmers? How?
f.

What are the expenses involved when consulting them?

g. Do you buy publications to support your information needs?
h. How much do you spend for publications, in average?
i.

Do you go to technology demonstrations or field days?

j.

How much do you spend in going there?

k. Did these activities lessen or change after having mobile phones? By how
much? (ask for all the aforementioned aspects)
l.

How do you search for information now?

m. Are you using the Farmers’ Text Center?
n. How did registering to this government project affected your information
search? Did you search less or more information?
o. How often are you using it?
p. How is it helping? (through the tips or through directly asking experts?)
q. How much are you spending when you are using it?
r.

How much does information search cost now that you have a cell phone?

s. How much is the estimated savings brought about by the use of cell
phone?
t.

In what other aspect could cell phone affect information search cost?
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6. Has the use cell phone affected your input use?
a. What new technologies did you learn through your cell phone?
b. Through whom did you learn them? Through Farmers’Text Center or
texting/calling Agricultural technicians or other farmers?
c. How has these technologies affected the inputs that you use? (Did you use
less or more? Did you become more efficient?)
d. What is the estimated savings you got because of the technologies you
learned by using cell phones?
e. In what other aspect could cell phone affect your input use?
7. Has the use cell phone affected transaction cost?
a. How do you look for inputs when you didn’t have a cell phone yet? (Ask
for all inputs: Seeds, fertilizers, pesticides, herbicides, machines)
b. How do you communicate/do business with them before?
c. How much do you spend in making these transactions?
d. How do you communicate/do business with them now that you have a
cellphone?
e. How much do you spend for these transactions after having the cell phone?
f.

How much is the estimated savings brought about by the use of cell
phone?

g. How do you look for laborers when you didn’t have a cell phone yet?
h. How do you communicate/do business with them before?
i.

How much do you spend in making these transactions?

j.

How do you communicate/do business with them now that you have a
cellphone?

k. How much do you spend for these transactions after having the cell phone?
l.

How much is the estimated savings brought about by the use of cell
phone?

m. How do you look for buyers of paddy rice when you didn’t have a cell
phone yet?
n. How do you communicate/do business with them when you didn’t have a
cell phone yet?
o. How much do you spend in making these transactions?
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p. How do you communicate/do business with them now that you have a
cellphone?
q. How much do you spend for these transactions after having the cell phone?
r.

How much is the estimated savings brought about by the use of cell
phone?

s. In what other aspect could cell phone affect transaction cost?
8. Has the use cell phone affected your selling price of rice?
a. In what way did cell phone affect your selling price of rice?
b. How do you settle the buying price of paddy rice when you didn’t have a
cell phone yet?
c. Now that you have a cell phone, were you able to compare buying prices?
How, why or why not?
d. Were you able to eliminate middlemen?
e. Did it affect you selling price of rice?
f.

How much higher were you able to sell your paddy rice?

9. What characteristics influence the effect of cellphone on information search cost,
transaction cost, and input cost? (Let them enumerate first)
a. Do you think it is affected by the location of farm such that there is a
difference between the benefits of a farmer whose farm is not located in a
highway and that located near the highway? Why?
b. Do you think it is affected by the type of municipality the farm is situated
in such that there is a difference between the benefits of a farmer who is in
a far-flung area and who is in the city? Why?
c. Do you think it is affected by the type of farm such that there is a
difference between the benefits of a farmer whose farm is rainfed and a
farmer whose land is irrigated? Why?
d. Do you think it is affected by the exposure of farmers to technologies
before owning a cell phone such that there is a difference between the
benefits of a farmer who has high exposure to technology before and a
farmer who has only low exposure to technology before? Why?
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e. Do you think it is affected by the size of farm such that there is a difference
between the benefits of a farmer whose farm is big and a farmer whose
farm is small? Why?
f.

Do you think it is affected by the yield or productivity of the land such that
there is a difference between the benefits of a farmer who is already
earning high and a farmer who is still earning low? Why?

g. Do you think it is affected by the farming experience such that there is a
difference between the benefits of a farmer who has been farming for a
long time and a farmer who has only been farming for a short time? Why?
h. Do you think it is affected by the inclination of the farmer to cell phone
such that there is a difference between the benefits of a farmer who uses
his/her cell phone more often and a farmer who uses it less often? Why?
i.

Do you think it is affected by the economic state of the farmer such that
there is a difference between the benefits of a farmer who is more well-off
than a farmer that is not? Why?

j.

Do you think it is affected by the registration to the Farmers’ Text Center
such that there is a difference between the benefits of a farmer who is
registered to the FTC and not registered to the FTC? Why?

k. What other factors can you think of that affect the economic benefits that
a farmer gets from using a mobile phone?
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8.2

Semi-Structured Interview Guide

Name (optional):
Age:
Mobile number:
Highest educational attainment:
Farm size:
Owned/leased/mortgaged:
Hands on (yes or no):
Years of farming:
Farm type (irrigated or rain-fed):
Farm address (for municipality class):
Distance to main road (hi-way, provincial road):
Distance to nearest buying station:
Distance to nearest rice mill:
Distance of farm to house:
Distance of house to DA office:
Distance of farm to DA office:
Go through rough road?
Number of trainings/FFS attended:
Number of PhilRice field days attended:
Number of technology demonstrations (private companies):
Average yield per ha--------- DS:
WS:
Average expenses per ha-- DS:
WS
Average income per ha------ DS:
WS:
Other sources of income apart from rice farming (per month):
How often do you use the phone for texting/calling (per day)?
Year the mobile phone was acquired:

A. Effect on Information search cost
Before having phone
1. Where do you get rice
Technician :
farming information
Researchers:
when you need them?
Co-farmers:
Publications:
Media:

After having phone
Technician :
Researchers:
Co-farmers:
Publications:
Media:

2.

Technician:

Technician :

Researchers:

Researchers:

Co-farmers:

Co-farmers:

Publications:

Publications:

Media:

Media:

How and how often (per
season) do you search
for farming
information?
Ask for the mode of
transportation to get
there to be able to
compute later
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3.

4.

How much do you
spend when searching
for information?

Technician:

Technician:

Researchers:

Researchers:

(how many times per
season @ how much
per visit)

Co-farmers:

Co-farmers:

Publications:

Publications:

Media:

Media:

What are the other factors that might have caused these differences apart from the use of
mobile phone?___________________________________________________________

B. Farmer’s Text Center
1. Are you using the Farmers’ Text Center?
Since when?
2. How often are you using it in a month? In a season?
3. What types of information do you search from it?
Classification
Statistics
Knowledge products

Scope

Machines

Machines used for rice production, its cost,
manufacturers

Food products

Information on rice delicacies, its
preparation, rice chemistry
Rice production training, information and
communications training
Information on rice varieties – traditional,
inbred, hybrid – its availability,
characteristics, costs, kinds
Rice physiology, its growth, crop
management, establishment (direct wet
seeding, transplanting, dapog)
Information on the depth of water, time of
irrigation, drought
Nutrient information, fertilizers, its kind,
quantity, and soil/nutrient problems
Pest information, its management, kinds,
insect pests, diseases, beneficial insects and
organisms
Information on drying, milling, storing
Information and issues on rice research

Training
Varieties and seeds
Crop physiology,
management, and
establishment
Water management
Integrated nutrient
management
Integrated pest
management
Postproduction
Research and general
information
PhilRice
Other agencies
Palayamanan

Yes or No

Information on rice statistics, production,
importation, return of investment
Books, rice techno bulletins, field guides,
DVDs, CDs, PhilRice newsletter

General information about the Institute,
address, applications
Issues that can be answered by other agencies
Agricultural crops other than rice, livestock,
fisheries
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4.

How did registering to this government project affected your information search? Did you
search less or more information?______________________________________
_____________________________________________________________________
5. What other factors that might have caused this difference apart from the use of mobile
phone?___________________________________________________________
6. How much do you spend for it per month or per season?_______________________
7. How is it helping? (through the tips or through directly asking experts?
8. Are there other ways that mobile phone has affected information search cost? What are
these?__________________________________________________________________

C. Effect on Input Use
1.
2.
3.

What new technologies did you learn through your mobile phone?
________________________________________________________________
How did you learn them? Through Farmers’ Text Center or texting/calling Agricultural
technicians or other farmers?________________________________________
How did these technologies affect the inputs that you use?
More or Less
(by how much)?
a.
b.
c.
d.
e.
f.

Labor
Seeds
Fertilisers (N,P,K)
Pesticides
Herbicides
Machine-related cost

Is it more
efficient?
(yes or no)

How much is the
difference in
cost?

4.

How do you think these technologies has affected your yield? (ask for each)
_______________________________________________________________________
5. What was your yield before applying the technology you learned through your mobile
phone? (ask to give the year and season)______________________________________
6. What was your yield after? (ask to give the year and season)_______________________
7. What are the other factors that might have caused the yield difference apart from the
technology?_____________________________________________________________
8. Are there other ways that mobile phone has affected your input use? What are these?
_______________________________________________________________________

D. Effect on Transaction Cost
1.

How do you look
for inputs?

Before having phone
Seeds

After having phone
Seeds

Machines

Machines

Fertilizers/pesticides/herbicides

Fertilizers/pesticides/herbicides
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2.

How much do you
spend when looking
for them?

Seeds

Seeds

Machines

Machines

(how many times
per season @ how
much for each)

Fertilizers/pesticides/herbicides

Fertilizers/pesticides/herbicides

ESTIMATED SAVINGS:
3.
4.

How do you look
for laborers?
How much do you
spend for it per
season?

ESTIMATED SAVINGS:

5.

What other factors that might have caused these differences apart from the use of mobile
phone?________________________________________________________
In what other aspect could mobile phone affect transaction cost?
______________________________________________________________________

6.

E. Selling price of rice- Has the use mobile phone affected your selling price of rice?
1.
2.
3.

How do you look
for buyers of paddy
rice?
How much do you
spend for it?
Do you
compare/canvass
buying prices?

Before having phone

After having phone

If canvassing was done only after
having phone, how much higher
were you able to sell your paddy
rice?

4. Do you go through
middleman?
7.

What other factors that might have caused these differences apart from the use of mobile
phone?________________________________________________________
8. In what other aspect could mobile phone have affected the selling price of rice?
____________________________________________________________________
9. Overall, do you think the mobile phone has helped you increase farm income? How?
______________________________________________________________________
10. If yes, after how many months do you think you started to benefit from it financially?
_____________________________
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8.3

List of Variables

VARIABLE
CLASSIFICATION
Dependent
Variables

Independent
Variables

SOCIO-ECONOMIC CHARACTERISTIC
•
•
•
•
•

Economic benefits from mobile phone use on information search cost
Economic benefits from mobile phone use on input cost and income
Economic benefits from mobile phone use on transaction cost
E Economic benefits from mobile phone use on selling cost
Total economic benefits from mobile phone use in farming

Individual/household
• Gender of the farmers
• Age of the farmers
• Years in rice farming
• Highest educational attainment
• Farm size
• Land ownership
• Use of Motorcycle in farming
• Number of trainings/field schools attended
• Number of PhilRice field days attended
• Number of technology demonstrations attended (private only)
• Extent of farm work
• Farmers' other sources of income
• Years of mobile phone usage
• Number of texts per day
• Number of calls per week
Farm
• Distance of farm to nearest buying station
• Distance of farm to nearest rice mill
• Distance of farm to house
• Distance of house to DA office
• Distance of farm to DA office
• Length of rough road passed from farm to DA office
• Farm yield per season per hectare (metric tons)
• Farm expenses per season per hectare
• Annual Net Income from all rice farm
Village
• Farm village urban/rural classification
• Farm village population
• Home village urban/rural classification
• Home village population
• Source of irrigation
• Number of croppings in the Barangay (per year)
Municipality
• Land area of the farm municipality (hectares)
• Income class of the farm municipality
Provincial
• Rice produced in the province (metric tons)
• Provincial area planted to rice (hectares)
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8.1

Data Frequency (Using range)

8.1.1 Data Frequency of Dependent Variables

1.

0
1
2
3
4
5
Total

2.

0
1
2
3
4
5
6
7
Total

Savings on knowledge
search cost (PhP per
season)
none to negative
1-100
101-200
301-400
401-500
501 and above

Percent
58.0
31.0
8.0
1.0
1.0
1.0
100.0

Savings on input cost and
income from additional
yield (PhP per season)
none to negative
1-5000
5001-10000
10001-15000
15001-20000
20001-25000
25001-30000
above 30000

0
1
2
3
4
5
6
Total

0
1
2
3
4
5
6
Total

Savings on transaction
cost (PhP per season)
none to negative
1-250
251-500
501-1000
1001-1500
1501-2000
above 2000

Percent
34.0
52.0
6.0
1.0
1.0
2.0
4.0
100.0

Percent
4.
72.0
9.0
8.0
5.0
2.0
1.0
1.0
2.0
100.0

5.

3.

0
1
2
3
Total

Additional selling income
(PhP per season)
none to negative

none to negative
1-5000
5001-10000
10001-15000
15001-20000
20001-25000
25000 and above

95.0

1-5000
5001-10000
10001-15000

Total additional income (PhP per season)

Percent

2.0
1.0
2.0
100.0

Percent
15.0
60.0
6.0
7.0
3.0
2.0
7.0
100.0
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8.1.2 Data Frequency of Independent Variables

1.

Gender of the farmers

1
2
Total

male
female

2.
1
2
3
4
5
6

3.
1
2
3
4
5
6
7
8
9
Total

4.

81.0
19.0
100.0

Age of the farmers
21-30
31-40
41-50
51-60
61-70
71-80

Percent
2.0
23.0
28.0
38.0
7.0
2.0
100.0

Years in rice farming
1-5
6-10
11-15
16-20
21-25
26-30
31-35
36-40
41-45

Percent
2.0
14.0
18.0
23.0
14.0
16.0
5.0
7.0
1.0
100.0

Total

Highest educational
attainment
elementary graduate

7.0

2

high school

3.0

3

high school graduate

20.0

4

college

24.0

5

college graduate

44.0

6

MS

Extent of farm work

10.0
30.0

2

casual job/job with no fixed income

17.0

3

permanent job

17.0

4

agriculture and casual job/job with
no fixed income

13.0

5
Total

agriculture and permanent job

7.
1
2
3
Total

8.

Land ownership
tenant
mortgaged
owned

Number of trainings/FFS
attended

0
1
2
3
4
5
Total

none
1-5
6-10
11-15
16-20
above 20

9.

Number of field days
none
1
2
3
4
5
above 5

10.

Number of technology
demonstrations (private
companies)

0
1
2
3
4
5
6
Total

13.0
100.0

Percent
18.0
2.0
80.0
100.0

Percent
12.0
26.0
27.0
20.0
9.0
6.0
100.0

Percent
30.0
18.0
16.0
17.0
4.0
4.0
2.0
100.0

2.0

Percent

0

just managing

20.0

1

working sometimes/with helper

34.0

2

working fully/without constant
worker

46.0

Total

Percent

none
agriculture

100.0

5.

Farmers' other sources of
income

0
1

Percent

1

Total

6.

Percent

0
1
2
3
4
5
Total

none
1-5
6-10
11-15
16-20
above 20

Percent
29.0
37.0
15.0
12.0
3.0
4.0
100.0

100.0
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11.

Number of texts per day

0

no SMS

16.

Percent
3.0

Distance to nearest rice
mill

Percent

0

less than 1 km

30.0
41.0

1

1-5 SMS

52.0

1

more than 1 km but less
than 2 km

2

6-10 SMS

18.0

2

2-5 km

23.0

3

6-10 km

4.0

4

11-15

1.0

5

above 15

1.0

3

11-15 SMS

6.0

4

16-20 SMS

8.0

5

21-25 SMS

3.0

6

above 25 SMS

Total

Number of calls per
month

0

no call

1

1-5 calls

2

6-10 calls

3

11-15 calls

4

16-20 calls

5

21-25 calls

6

above 25 calls

Total

Percent

47.0
34.0
9.0
2.0
2.0

1
2
3
Total

Years of mobile phone
usage
1-5
6-10
11-15

0
1
2
3
4
5
Total

Farm size

0.1 - 1 ha
1.1-2.5 ha
2.6 - 5 ha
5.1 - 7.5 ha
7.6 - 10 ha
above 10 ha

15.

Percent

Distance to nearest buying
station
less than 1 km

15.0

1

more than 1 km but less
than 2 km

22.0

2-5 km
6-10 km
11-15
above 15

less than 1 km

24.0

1

39.0

2
3
4
5
Total

41.0
9.0
6.0
7.0
100.0

2-5 km
6-10 km
11-15
above 15

18.

Distance of house to DA
office

20.0
8.0
3.0
6.0
100.0

Percent

0

less than 1 km

9.0

1

more than 1 km but less
than 2 km

12.0

2

2-5 km

40.0

3

6-10 km

20.0

4

11-15

5

above 15

Total

0
1
2
3
4
5
Total

9.0
10.0
100.0

19.

Percent

0

Percent

more than 1 km but less
than 2 km

Percent
32.0
38.0
19.0
6.0
4.0
1.0
100.0

Distance of farm to house

0

.0

42.0
41.0
17.0
100.0

14.

17.

6.0
100.0

13.

100.0

10.0
100.0

12.

2
3
4
5
Total

Total

Distance of farm to DA
office
less than 1 km
more than 1 km but less
than 2 km
2-5 km
6-10 km
11-15
above 15

20. Length of rough road
passed when going to farm

Percent
2.0
6.0
41.0
26.0
16.0
9.0
100.0

Percent

0
1

none
less than 1 km

42.0
33.0

2

more than 1 km but less
than 2 km

14.0

3
4
5
Total

2-5 km
6-10 km
above 15

6.0
3.0
2.0
100.0
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21. Use of motorcycle for
knowledge search or other
farm transactions

26. Number of croppings (per
year)

Percent

Percent

0

no

43.0

1

6.0

1

yes

57.0

2

79.0

100.0

3

15.0

Total

100.0

Total

22.

Farm yield per season per
hectare (metric tons)

Percent

0

0.1-2.5 ton per ha

7.0

1

2.6-5 ton per ha

65.0

2

5.1-7.5 ton per ha

27.0

3

7.6-10 ton per ha

1.0
100.0

Total
23.

Expenses per season per
hectare

Percent

Rice produced in the
province (metric tons)

Percent

0

1-100000

20.0

1

100001-200000

10.0

2

200001-300000

20.0

3

300001-400000

10.0

4

400001-500000

10.0

5

500001-600000

20.0

6

above 1000000

10.0

Total

100.0

0

1-10000

1

10001-20000

26.0

2

20001-30000

43.0

3

30001-40000

22.0

4

40001-50000

4.0

1

1-50000

100.0

2

50001-100000

30.0

3

100001-150000

30.0

4

150001-200000

10.0

5

200001-250000

10.0

Total

24. Annual Net Income from
all rice farm

5.0

27.

Percent

28. Provincial area planted to
rice (hectares)

Total

Percent
20.0

100.0

1

1-50000

29.0

2

50001-100000

24.0

3

100001-150000

13.0

4

150001-200000

9.0

1

1-10000

5

200001-250000

6.0

2

10001-20000

30.0

6

250001-300000

7.0

3

20001-30000

11.0

7

300001-350000

4.0

4

30001-40000

21.0

8

350001-400000

3.0

5

40001-50000

5.0

9

above 500000

5.0

6

50001-60000

3.0

7

60001-70000

6.0

8

70001-80000

2.0

9

80001-90000

2.0

10

90001-100000

2.0

11

above 100000

7.0

Total

100.0

25.
0
1
2
Total

29. Land area of the farm
municipality (hectares)

Source of irrigation

purely rainfed or other
natural sources of water
rainfed with other irrigation
sources
irrigated

Percent
22.0
19.0
59.0

Total

Percent
11.0

100.0

100.0
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30. Income class of the farm
municipality
1

First Class City: P 400 M <

2

Second Class City: P 320 M or more
but less than P 400 M

3

Third Class City: P 240 M or more
but less than P 320 M

Perc
ent

1

2.0

2

1001-2000

25.0

3

2001-3000

20.0

4

3001-4000

16.0

5

4001-5000

5.0

6

5001-6000

6.0

7

6001-7000

3.0

3.0

8

7001-8000

2.0

9

8001-9000

1.0

10

9001-10000

0.0

11

above 10000

2.0

4.0
5.0

4

Fourth Class City: P 160 M or more
but less than P 240 M

5

Fourth Class City: P 80 M or more
but less than P 160 M

0.0

6

Sixth Class City: Below P 80 M

0.0

7

First Class Municipality: P 55 M or
more

37.0

8

Second Class Municipality: P 45 M
or more but less than P 55 M

17.0

9

10

Fourth Class Municipality: P 25 M
or more but less than P 35 M

2.0

11

Fifth Class Municipality: P 15 M or
more but less than P 25 M

13.0

12

Sixth Class Municipality: Below P
15 M

0.0

17.0

100.0

31.

Farm village urban/rural
classification

Percent

1

Rural

84.0

2

Urban

16.0

Total

100.0

Farm village population
1-1000

Total

1
2
Total

Home village urban/rural
classification
Rural
Urban

34. Home village population
1
2
3
4
5
6
7
8
9
10
11
Total

Percent
20.0

100.0

33.

Third Class Municipality: P 35 M or
more but less than P 45 M

Total

32.

1-1000
1001-2000
2001-3000
3001-4000
4001-5000
5001-6000
6001-7000
7001-8000
8001-9000
9001-10000
above 10000

Percent
75.0
25.0
100.0

Percent
22.0
23.0
17.0
13.0
8.0
5.0
3.0
1.0
1.0
0.0
7.0
100.0
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8.2

Descriptive Statistics

Variable

N

Minimum

Maximum

Mean

Std.
Deviation

Effect on knowledge search
cost (PhP per season)

100

-46

730

39.06

102.217

Effect on productivity (PhP per
season)

100

0

39000

3102.54

7030.778

Effect on transaction cost (PhP
per season)

100

-20

8403

249.93

932.405

Effect on selling costs PhP per
season)

100

0

14310

452.96

2235.030

Total economic benefits PhP
per season)

100

-25

39730

3844.56

7657.582

Gender of the farmers

100

1

2

1.19

.394

Age of the farmers

100

26

77

48.21

9.586

Years in rice farming

100

3

45

20.80

9.144

Highest educational
attainment

100

2

7

5.01

1.219

Extent of farm work

100

0

2

1.26

.774

Farmers' other sources of
income

100

0

5

2.32

1.576

Land ownership

100

1

3

2.62

.776

Number of trainings/FFS
attended

100

0

35

9.22

7.676

100

0

7

1.95

1.822

100

0

32

5.67

6.842

100

0

6

2.13

1.704

Number of calls per week

100

0

6

1.02

1.531

Years of mobile phone usage

100

1

12

6.66

3.511

Farm size

100

.50

11.00

2.4930

2.25772

Distance to nearest buying
station

100

0

35

4.38

6.571

Distance to nearest rice mill

100

0

16

1.48

2.397

Number of PhilRice field days
attended
Number of technology
demonstrations (private
i )
Number of texts per day
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Variable

N

Minimum

Maximum

Mean

Std.
Deviation

Distance of farm to house

100

0

51

3.83

8.447

Distance of house to DA office

100

0

50

7.05

8.745

Distance of farm to DA office

100

0

55

8.25

9.205

Pass by rough roads?

100

0

25

1.27

3.218

Farm yield per season per
hectare (metric tons)

100

.50

8.10

4.39

1.264

Expenses per season per
hectare

100

2000

45000

24566.00

9055.956

Annual Net Income from all
rice farm

100

7500

1156000

160521.00

176214.370

Source of irrigation

100

0

2

1.37

.825

Number of croppings (per
year)

100

1

3

2.09

.452

Rice produced in the province
(metric tons)

100

62990

1374173

415986.80

364310.664

Provincial area planted to rice
(hectares)

100

17647

299844

108896.70

77043.967

Land area of the farm
municipality (hectares)

100

4745

238102

29182.63

31815.108

Income class of the farm
municipality

100

1

11

7.48

2.393

Farm village urban/rural
classification

100

1

2

1.16

.368

Farm village population

100

153

10190

2702.75

2092.983

Home village urban/rural
classification

100

1

2

1.25

.435

Home village population

100

153

15388

3187.11

3135.886

Valid N (listwise)

100
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8.3

Correlation Results

Variable
KS

IP

TC

SP

TEB

Gender of the farmers

Age of the farmers

Years in rice farming

Highest educational
attainment

Extent of farm work

Farmers' other sources of
income

Land ownership

Correlation
Coefficient
Sig. (2-tailed)
N
Correlation
Coefficient
Sig. (2-tailed)
N
Correlation
Coefficient
Sig. (2-tailed)
N
Correlation
Coefficient
Sig. (2-tailed)
N
Correlation
Coefficient
Sig. (2-tailed)
N
Correlation
Coefficient
Sig. (2-tailed)
N
Correlation
Coefficient
Sig. (2-tailed)
N
Correlation
Coefficient
Sig. (2-tailed)
N
Correlation
Coefficient
Sig. (2-tailed)
N
Correlation
Coefficient
Sig. (2-tailed)
N
Correlation
Coefficient
Sig. (2-tailed)
N
Correlation
Coefficient
Sig. (2-tailed)
N

KS
1.000

IP
.055

TC
.134

SP
.077

TEB
.215*

.
100
.055

.584
100
1.000

.185
100
.043

.448
100
.246*

.031
100
.766**

.584
100
.116

.
100
.059

.669
100
1.000

.014
100
-.067

.000
100
.483**

.249
100
.077

.560
100
.246*

.
100
-.067

.506
100
1.000

.000
100
.312**

.448
100
.214*

.014
100
.766**

.506
100
.483**

.
100
.312**

.002
100
1.000

.032
100
.044

.000
100
-.110

.000
100
.018

.002
100
-.111

.
100
-.117

.661
100
.122

.274
100
.069

.860
100
-.041

.271
100
-.089

.244
100
.074

.225
100
.062

.498
100
.023

.688
100
-.205*

.381
100
-.049

.462
100
-.072

.543
100
-.127

.822
100
.008

.041
100
.153

.625
100
.007

.476
100
.030

.210
100
.062

.937
100
.007

.129
100
-.294**

.944
100
-.186

.766
100
-.208*

.541
100
.053

.949
100
-.049

.003
100
-.078

.064
100
.127

.038
100
-.059

.598
100
-.114

.631
100
.148

.439
100
.007

.207
100
.114

.557
100
.102

.260
100

.141
100

.947
100

.257
100

.311
100
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Variable
Number of trainings/FFS
attended

Number of PhilRice field
days attended

Number of technology
demonstrations (private
companies)

Number of texts per day

Number of calls per
week

Years of mobile phone
usage

Farm size

Distance to nearest
buying station

Distance to nearest rice
mill

Distance of farm to
house

Distance of house to DA
office

Distance of farm to DA
office

KS

IP

TC

SP

TEB

Correlation
Coefficient

.177

.020

-.019

-.070

-.094

Sig. (2-tailed)
N
Correlation
Coefficient
Sig. (2-tailed)
N
Correlation
Coefficient

.078
100
.167

.844
100
-.055

.854
100
-.074

.491
100
.080

.352
100
-.105

.097
100
.152

.588
100
-.019

.465
100
.066

.426
100
.036

.299
100
-.017

.130
100
.001

.853
100
.071

.512
100
.271**

.719
100
.058

.870
100
.110

.995
100
.033

.480
100
.002

.006
100
.277**

.567
100
.149

.277
100
.159

.743
100
-.174

.983
100
-.018

.005
100
.039

.138
100
-.049

.114
100
-.039

.083
100
-.053

.857
100
.020

.700
100
.321**

.630
100
.027

.700
100
.286**

.603
100
.052

.846
100
-.182

.001
100
-.092

.789
100
-.071

.004
100
-.128

.608

.070

.362

.481

.204

100
.086

100
-.237*

100
.058

100
-.056

100
-.144

.394
100
-.095

.018
100
-.188

.566
100
.250*

.578
100
-.087

.154
100
-.037

.346
100
.263**

.061
100
-.117

.012
100
.134

.389
100
.014

.713
100
.077

.008
100
.123

.247
100
-.219*

.184
100
.123

.893
100
-.035

.449
100
-.033

.224
100

.029
100

.222
100

.731
100

.741
100

Sig. (2-tailed)
N
Correlation
Coefficient
Sig. (2-tailed)
N
Correlation
Coefficient
Sig. (2-tailed)
N
Correlation
Coefficient
Sig. (2-tailed)
N
Correlation
Coefficient
Sig. (2-tailed)
N
Correlation
Coefficient
Sig. (2-tailed)
N
Correlation
Coefficient
Sig. (2-tailed)
N
Correlation
Coefficient
Sig. (2-tailed)
N
Correlation
Coefficient
Sig. (2-tailed)
N
Correlation
Coefficient
Sig. (2-tailed)
N
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Variable
Pass by rough roads?

KS

IP

TC

SP

TEB

Number of croppings
(per year)

Correlation
Coefficient
Sig. (2-tailed)
N
Correlation
Coefficient
Sig. (2-tailed)
N
Correlation
Coefficient
Sig. (2-tailed)
N
Correlation
Coefficient
Sig. (2-tailed)
N
Correlation
Coefficient
Sig. (2-tailed)
N
Correlation
Coefficient
Sig. (2-tailed)
N
Correlation
Coefficient

Rice produced in the
province (metric tons)

Sig. (2-tailed)
N
Correlation
Coefficient

.967
100
.122

.879
100
.203*

.172
100
.242*

.102
100
.086

.568
100
.358**

Provincial area planted
to rice (hectares)

Sig. (2-tailed)
N
Correlation
Coefficient

.226
100
.129

.043
100
.201*

.015
100
.215*

.395
100
.069

.000
100
.337**

Land area of the farm
municipality (hectares)

Sig. (2-tailed)
N
Correlation
Coefficient

.199
100
.024

.045
100
-.101

.032
100
.077

.493
100
.058

.001
100
-.017

Sig. (2-tailed)
N
Correlation
Coefficient
Sig. (2-tailed)
N
Correlation
Coefficient
Sig. (2-tailed)
N

.814
100
-.031

.316
100
.149

.449
100
-.129

.567
100
.014

.865
100
.058

.757
100
-.072

.138
100
.298**

.200
100
.032

.887
100
.030

.567
100
.152

.477
100

.003
100

.752
100

.767
100

.131
100

Use of motorcycle

Farm yield per season
per hectare (metric tons)

Expenses per season per
hectare

Annual Net Income from
all rice farm

Source of irrigation

Income class of the farm
municipality

Farm village urban/rural
classification

.138

.007

-.047

-.064

.027

.170
100
-.158

.944
100
-.160

.645
100
-.047

.527
100
.016

.787
100
-.141

.118
100
-.162

.112
100
-.172

.642
100
.162

.876
100
.003

.161
100
-.044

.107
100
-.287**

.087
100
-.206*

.106
100
.193

.974
100
.052

.662
100
-.089

.004
100
-.029

.040
100
-.010

.055
100
.320**

.605
100
.052

.376
100
.258**

.777
100
-.109

.918
100
-.106

.001
100
.238*

.607
100
-.095

.010
100
-.026

.280
100
-.004

.292
100
-.015

.017
100
.138

.347
100
.164

.794
100
.058
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Variable
Farm village population

Home village
urban/rural
classification

Home village population

Correlation
Coefficient
Sig. (2-tailed)
N
Correlation
Coefficient
Sig. (2-tailed)
N
Correlation
Coefficient
Sig. (2-tailed)
N

KS
-.083

IP
.028

TC
.186

SP
.152

TEB
.097

.411
100
-.090

.783
100
.124

.064
100
.111

.131
100
-.022

.335
100
.104

.371
100
-.099

.220
100
-.111

.271
100
.291**

.826
100
.130

.301
100
.053

.326
100

.271
100

.003
100

.199
100

.599
100
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8.4

Regression Results

8.4.1

Regression Results for Savings on Knowledge Search Cost (Without number of
texts variable)
Model Summary

Model
R

.360a

1

R Square
.129

Adjusted R
Square
.017

Std. Error
of the
Estimate
47.65736

a. Predictors: (Constant), Home village population, Distance of house to DA office, Distance of farm to
house, Years in rice farming, Farm village urban/rural classification, Expenses per season per hectare, Farm
size, Distance to nearest rice mill, Rice produced in the province (metric tons), Farm yield per season per
hectare (metric tons), Extent of farm work
ANOVAb
Model
Sum of Squares
1

Regression

28708.486

11

Mean Square
2609.862

Residual

193054.029

85

2271.224

221762.515

96

Total

df

F
1.149

Sig.
.335a

a. Predictors: (Constant), Home village population, Distance of house to DA office, Distance of farm to house, Years
in rice farming, Farm village urban/rural classification, Expenses per season per hectare, Farm size, Distance to
nearest rice mill, Rice produced in the province (metric tons), Farm yield per season per hectare (metric tons),
Extent of farm work
b. Dependent Variable: Benefits on knowledge search cost

a

Coefficients
Model

1

Unstandardized Coefficients
Std.
B
Error
72.097
37.296

(Constant)
Distance of house to DA office
Expenses per season per hectare
Distance to nearest rice mill
Distance of farm to house
Farm yield per season per hectare
(metric tons)
Rice produced in the province (metric
tons)
Farm village urban/rural classification
Years in rice farming
Extent of farm work
Farm size
Home village population

Standardized
Coefficients
t

Beta

1.933

Sig.
.057

1.776
.000
1.185
-.506
-2.066

.611
.001
2.161
.685
4.837

.326
-.069
.060
-.090
-.055

2.906
-.571
.549
-.739
-.427

.005
.569
.585
.462
.670

.000

.000

.250

2.062

.042

-35.492
-.249
-4.592
-.783
-.001

15.701
.543
8.393
2.364
.002

-.268
-.048
-.074
-.037
-.049

-2.260
-.459
-.547
-.331
-.421

.026
.648
.586
.741
.675

a. Dependent Variable: Benefits on knowledge search cost
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8.4.2

Regression Results for Savings on Knowledge Search Cost (With number of
texts variable)
Model Summary

Model
R

.366a

1

R Square
.134

Adjusted R
Square
.010

Std. Error
of the
Estimate
47.81316

a. Predictors: (Constant), Number of texts per day, Distance of farm to house, Farm village urban/rural
classification, Home village population, Years in rice farming, Distance of house to DA office, Farm size,
Distance to nearest rice mill, Farm yield per season per hectare (metric tons), Rice produced in the province
(metric tons), Expenses per season per hectare, Extent of farm work

ANOVAb
Model
Sum of Squares
1

Regression

29730.268

df
12

Mean Square
2477.522

Residual

192032.247

84

2286.098

Total

221762.515

96

F
1.084

Sig.
.384a

a. Predictors: (Constant), Number of texts per day, Distance of farm to house, Farm village urban/rural
classification, Home village population, Years in rice farming, Distance of house to DA office, Farm size, Distance to
nearest rice mill, Farm yield per season per hectare (metric tons), Rice produced in the province (metric tons),
Expenses per season per hectare, Extent of farm work
b. Dependent Variable: Benefits on knowledge search cost

Coefficientsa
Model

1

Unstandardized Coefficients
Std.
B
Error
70.101
37.537

(Constant)
Distance of house to DA office
Expenses per season per hectare
Distance to nearest rice mill
Distance of farm to house
Farm yield per season per hectare
(metric tons)
Rice produced in the province (metric
tons)
Farm village urban/rural classification
Years in rice farming
Extent of farm work
Farm size
Home village population
Number of texts per day

Standardized
Coefficients
t

Beta

1.868

Sig.
.065

1.738
.000
1.322
-.501
-1.831

.616
.001
2.177
.687
4.865

.319
-.093
.067
-.089
-.049

2.822
-.736
.607
-.730
-.376

.006
.464
.545
.468
.708

.000

.000

.259

2.119

.037

-36.981
-.197
-4.369
-.846
-.001
2.121

15.909
.550
8.427
2.373
.002
3.173

-.280
-.038
-.071
-.040
-.055
.074

-2.325
-.358
-.518
-.356
-.471
.669

.023
.721
.606
.723
.639
.506

a. Dependent Variable: Benefits on knowledge search cost
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8.4.3

Regression Results for Higher Input Productivity (Without number of texts
variable)

Model Summary
Model
R

R Square
.170

.417a

1

Adjusted
R Square
.047

Std. Error of the
Estimate
2355.94529

a. Predictors: (Constant), Farm village urban/rural classification, Distance of farm to house, Home village
population, Years in rice farming, Farm size, Distance to nearest rice mill, Expenses per season per hectare,
Distance of house to DA office, Rice produced in the province (metric tons), Farm yield per season per hectare
(metric tons), Extent of farm work

ANOVAb
Model
Sum of Squares
1

Regression

83524632.670

11

Mean Square
7593148.425

Residual

424755955.128

77

5516311.106

508280587.798

88

Total

df

F
1.376

Sig.
.201a

a. Predictors: (Constant), Home village population, Distance of house to DA office, Distance of farm to house, Years
in rice farming, Expenses per season per hectare, Farm size, Rice produced in the province (metric tons), Distance
to nearest rice mill, Farm village urban/rural classification, Farm yield per season per hectare (metric tons), Extent
of farm work
b. Dependent Variable: Benefits on input productivity

Coefficientsa
Model

1

Unstandardized Coefficients
Std.
B
Error
4490.247
1912.685

(Constant)
Distance of house to DA office
Expenses per season per hectare
Distance to nearest rice mill
Distance of farm to house
Farm yield per season per hectare
(metric tons)
Rice produced in the province (metric
tons)
Farm village urban/rural classification
Years in rice farming
Extent of farm work
Farm size
Home village population

Standardized
Coefficients
t

Beta

2.348

Sig.
.021

38.891
-.012
-49.043
-33.804
-580.348

31.127
.034
107.937
34.150
253.313

.147
-.047
-.051
-.125
-.316

1.249
-.361
-.454
-.990
-2.291

.215
.719
.651
.325
.025

.001

.001

.084

.684

.496

-316.886
13.253
-502.812
-173.761
.046

896.588
29.528
430.955
116.681
.092

-.044
.050
-.163
-.171
.062

-.353
.449
-1.167
-1.489
.496

.725
.655
.247
.141
.621

a. Dependent Variable: Benefits on input productivity
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8.4.4

Regression Results for Higher Input Productivity (With number of texts
variable)
Model Summary

Model
R

.415a

1

R Square
.172

Adjusted R
Square
.041

Std. Error
of the
Estimate
2352.97642

a. Predictors: (Constant), Number of texts per day, Farm village urban/rural classification, Distance of farm
to house, Home village population, Years in rice farming, Farm size, Distance to nearest rice mill, Expenses
per season per hectare, Distance of house to DA office, Rice produced in the province (metric tons), Farm
yield per season per hectare (metric tons), Extent of farm work

ANOVAb
Model
Sum of Squares
1

87506737.590

12

Mean Square
7292228.133

Residual

420773850.208

76

5536498.029

Total

508280587.798

88

Regression

df

F
1.317

Sig.
.227a

a. Predictors: (Constant), Number of texts per day, Farm village urban/rural classification, Distance of farm to
house, Home village population, Years in rice farming, Farm size, Distance to nearest rice mill, Expenses per season
per hectare, Distance of house to DA office, Rice produced in the province (metric tons), Farm yield per season per
hectare (metric tons), Extent of farm work
b. Dependent Variable: Benefits on input productivity
Coefficientsa
Model

1

Unstandardized Coefficients
Std.
B
Error
4249.391
1937.113

(Constant)
Distance of house to DA office
Expenses per season per hectare
Distance to nearest rice mill
Distance of farm to house
Farm yield per season per hectare
(metric tons)
Rice produced in the province (metric
tons)
Farm village urban/rural classification
Years in rice farming
Extent of farm work
Farm size
Home village population
Number of texts per day

Standardized
Coefficients
Beta

t
2.194

Sig.
.031

34.892
-.019
-41.996
-33.342
-560.259

31.538
.035
108.453
34.217
254.879

.132
-.075
-.044
-.123
-.305

1.106
-.554
-.387
-.974
-2.198

.272
.581
.700
.333
.031

.001

.001

.092

.746

.458

-339.592
16.441
-487.957
-174.852
.041
133.429

898.626
29.820
432.098
116.902
.093
157.330

-.047
.062
-.158
-.172
.056
.094

-.378
.551
-1.129
-1.496
.447
.848

.707
.583
.262
.139
.656
.399

a. Dependent Variable: Benefits on input productivity
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8.4.5

Regression Results for Savings on Transaction Cost (With number of texts
variable)

Model Summary
Model
R

.440a

1

R Square
.194

Adjusted R
Square
.084

Std. Error
of the
Estimate
95.46842

a. Predictors: (Constant), Home village population, Expenses per season per hectare, Years in rice farming,
Farm village urban/rural classification, Distance of farm to house, Farm size, Distance of house to DA office,
Distance to nearest rice mill, Farm yield per season per hectare (metric tons), Extent of farm work, Rice
produced in the province (metric tons)

ANOVAb
Model
Sum of Squares
1

Regression

177167.787

df
11

Mean Square
16106.162

Residual

738251.826

81

9114.220

Total

915419.613

92

F
1.767

Sig.
.074a

a. Predictors: (Constant), Home village population, Expenses per season per hectare, Years in rice farming, Farm
village urban/rural classification, Distance of farm to house, Farm size, Distance of house to DA office, Distance to
nearest rice mill, Farm yield per season per hectare (metric tons), Extent of farm work, Rice produced in the
province (metric tons)
b. Dependent Variable: Benefits on transaction cost
Coefficientsa
Model

1

Unstandardized Coefficients
Std.
B
Error
72.915
77.347

(Constant)
Distance of house to DA office
Expenses per season per hectare
Distance to nearest rice mill
Distance of farm to house
Farm yield per season per hectare
(metric tons)
Rice produced in the province (metric
tons)
Farm village urban/rural classification
Years in rice farming
Extent of farm work
Farm size
Home village population

Standardized
Coefficients
t

Beta

.943

Sig.
.349

1.827
.001
4.641
1.542
-8.866

1.350
.001
4.683
1.914
10.070

.149
.102
.115
.098
-.110

1.353
.856
.991
.806
-.880

.180
.395
.325
.423
.381

.000

.000

.333

2.597

.011

-5.615
-1.852
-16.602
6.419
-.001

32.897
1.115
16.951
5.320
.004

-.021
-.172
-.126
.135
-.030

-.171
-1.662
-.979
1.206
-.267

.865
.100
.330
.231
.790

a. Dependent Variable: Benefits on transaction cost
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8.4.6

Regression Results for Savings on Transaction Cost (With number of texts
variable)
Model Summary

Model
R

.450a

1

R Square
.203

Adjusted R
Square
.083

Std. Error
of the
Estimate
95.50855

a. Predictors: (Constant), Number of texts per day, Distance of farm to house, Years in rice farming, Farm
village urban/rural classification, Farm yield per season per hectare (metric tons), Farm size, Distance of
house to DA office, Home village population, Distance to nearest rice mill, Expenses per season per hectare,
Extent of farm work, Rice produced in the province (metric tons)

ANOVAb
Model
Sum of Squares
1

Regression

185669.009

df
12

Mean Square
15472.417

Residual

729750.604

80

9121.883

915419.613

92

Total

F
1.696

Sig.
.083a

a. Predictors: (Constant), Number of texts per day, Distance of farm to house, Years in rice farming, Farm village
urban/rural classification, Farm yield per season per hectare (metric tons), Farm size, Distance of house to DA
office, Home village population, Distance to nearest rice mill, Expenses per season per hectare, Extent of farm work,
Rice produced in the province (metric tons)
b. Dependent Variable: Benefits on transaction cost

Coefficientsa
Model

1

Unstandardized Coefficients
Std.
B
Error
64.189
77.906

(Constant)
Distance of house to DA office
Expenses per season per hectare
Distance to nearest rice mill
Distance of farm to house
Farm yield per season per hectare
(metric tons)
Rice produced in the province (metric
tons)
Farm village urban/rural classification
Years in rice farming
Extent of farm work
Farm size
Home village population
Number of texts per day

Standardized
Coefficients
Beta

t
.824

Sig.
.412

1.734
.001
5.030
1.476
-8.108

1.354
.001
4.702
1.916
10.105

.142
.076
.124
.094
-.101

1.281
.619
1.070
.770
-.802

.204
.538
.288
.443
.425

.000

.000

.349

2.698

.009

-9.649
-1.761
-15.930
6.664
-.001
6.241

33.175
1.119
16.972
5.329
.004
6.465

-.036
-.163
-.120
.141
-.033
.102

-.291
-1.574
-.939
1.251
-.291
.965

.772
.119
.351
.215
.772
.337

a. Dependent Variable: Benefits on transaction cost
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8.4.7

Regression Results for Total Economic Benefits (Without number of texts
variable)

Model Summary
Model
R

.352a

1

R Square
.124

Adjusted R
Square
.008

Std. Error
of the
Estimate
4559.51767

a. Predictors: (Constant), Home village population, Distance of house to DA office, Distance of farm to
house, Years in rice farming, Expenses per season per hectare, Farm village urban/rural classification, Farm
size, Distance to nearest rice mill, Rice produced in the province (metric tons), Farm yield per season per
hectare (metric tons), Extent of farm work

ANOVAb
Model
Sum of Squares
1

Regression

243634522.796

df
11

Mean Square
22148592.981

Residual

1725503712.509

83

20789201.356

Total

1969138235.305

94

F
1.065

Sig.
.399a

a. Predictors: (Constant), Home village population, Distance of house to DA office, Distance of farm to house, Years
in rice farming, Expenses per season per hectare, Farm village urban/rural classification, Farm size, Distance to
nearest rice mill, Rice produced in the province (metric tons), Farm yield per season per hectare (metric tons),
Extent of farm work
b. Dependent Variable: Total economic benefits

Coefficientsa
Model

1

Unstandardized Coefficients
Std.
B
Error
6938.299 3660.583

(Constant)
Distance of house to DA office
Expenses per season per hectare
Distance to nearest rice mill
Distance of farm to house
Farm yield per season per hectare
(metric tons)
Rice produced in the province (metric
tons)
Farm village urban/rural classification
Years in rice farming
Extent of farm work
Farm size
Home village population

Standardized
Coefficients
t

Beta

1.895

Sig.
.062

20.709
-.026
-158.059
-116.453
-436.034

59.212
.062
207.971
65.416
475.778

.040
-.052
-.085
-.220
-.121

.350
-.416
-.760
-1.780
-.916

.727
.679
.449
.079
.362

.003

.002

.218

1.787

.078

60.221
-6.685
-1802.296
46.771
-.105

1608.194
53.835
812.539
225.309
.172

.005
-.013
-.304
.024
-.073

.037
-.124
-2.218
.208
-.609

.970
.901
.029
.836
.544

a. Dependent Variable: Total economic benefits
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8.4.8

Regression Results for Total Economic Benefits (With number of texts
variable)
Model Summary

Model
R

.354a

1

R Square
.125

Adjusted R
Square
-.003

Std. Error
of the
Estimate
4583.54781

a. Predictors: (Constant), Number of texts per day, Distance of farm to house, Farm village urban/rural
classification, Home village population, Years in rice farming, Farm size, Distance of house to DA office,
Distance to nearest rice mill, Expenses per season per hectare, Rice produced in the province (metric tons),
Farm yield per season per hectare (metric tons), Extent of farm work

ANOVAb
Model
Sum of Squares
1

246407573.037

12

Mean Square
20533964.420

Residual

1722730662.268

82

21008910.515

Total

1969138235.305

94

Regression

df

F
.977

Sig.
.477a

a. Predictors: (Constant), Number of texts per day, Distance of farm to house, Farm village urban/rural
classification, Home village population, Years in rice farming, Farm size, Distance of house to DA office, Distance to
nearest rice mill, Expenses per season per hectare, Rice produced in the province (metric tons), Farm yield per
season per hectare (metric tons), Extent of farm work
b. Dependent Variable: Total economic benefits

Coefficientsa
Model

1

Unstandardized Coefficients
Std.
B
Error
6742.776
3719.020

(Constant)
Distance of house to DA office
Expenses per season per hectare
Distance to nearest rice mill
Distance of farm to house
Farm yield per season per hectare
(metric tons)
Rice produced in the province (metric
tons)
Farm village urban/rural classification
Years in rice farming
Extent of farm work
Farm size
Home village population
Number of texts per day

Standardized
Coefficients
t

Beta

1.813

Sig.
.073

17.754
-.031
-152.172
-116.158
-421.454

60.077
.064
209.694
65.766
479.966

.034
-.063
-.081
-.219
-.117

.296
-.489
-.726
-1.766
-.878

.768
.626
.470
.081
.382

.003

.002

.222

1.801

.075

23.826
-3.510
-1788.371
45.852
-.107
110.387

1619.770
54.821
817.720
226.511
.173
303.838

.002
-.007
-.301
.023
-.074
.040

.015
-.064
-2.187
.202
-.621
.363

.988
.949
.032
.840
.537
.717

a. Dependent Variable: Total economic benefits
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