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Abstract 
A system of rice intensification (SRI) was conceptualised as a system of formulated principles 
for producing rice rather than a technical practices of technology. However, with the 
advancement of technology, numerous studies have focused on the adoption issues of rice 
intensification technology (RIT) for SRI. Although it is important to questions what motivate, 
and what inhibit farmers from adopting RIT, there were few studies had actually addressed 
these questions from the perspective of technology readiness. This article aims to explain how 
the benefits and barriers in SRI influence the readiness of RIT, prior to its adoption. As a result, 
a framework was proposed under the domain of technology readiness to explain how the 
readiness of RIT could be affected by both motivators and inhibitors in SRI. It can be used to 
characterise and examine the extent to which motivators or inhibitors of RIT existed in the 
process and influenced the advancement of SRI. This implicates the researchers in SRI would 
be able to screen and identify technological problems relating to adoption issues of RIT for 
SRI, and taking relevant actions to contend with the identified problems. This article has 
promoted SRI as not being anti-technology, which means with the right management of 
technology, RIT can be used to achieve the principles of SRI for better water management, 
seedling, and transplanting. 
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1.1 Introduction 
With the advancement of science and technology, a conventional system to intensify the 
agricultural outputs was created to fulfil increasing demand on foods. Although this 
conventional system has multiplied the yielding, it has adverse consequences to the 
environment (e.g., chemical fertiliser) (Matson, Parton, Power, & Swift, 1997). As a result, a 
new system that can intensify the production, but at the same time also environmental 
friendly is needed. As such, a system of rice intensification (SRI) was introduced. SRI was 
originally designed to improve local rice production in the area that have problem with water 
irrigation (de Laulanié, 2011). Although the basic principles of SRI are only focused on 
transplanting of young seedling and management of water irrigation, the innovation to 
practice these principles are still growing, progressing, and far from being completed (Uphoff, 
2008). As such, it was suggested “major scientific breakthroughs must occur […] to achieve 
the ecological intensification that is needed to meet the expected increase in food demand” 
(Cassman, 1999, p. 5952). This implies the practices of SRI can be improved with the 
innovation in technology to achieve intensification of rice production. Meanwhile, it was 
found that despite of the benefits in SRI, it still faces up with some adoption issues. To improve 
the adoption rate of SRI, it was argued that a better rice intensification technology (RIT) could 
be needed. This was highlighted by the recent literatures on the importance of acquiring 
improved technologies to increase rice production (Katambara, et. al., 2013; Ragasa, et. al., 
2013). For these reasons, this study aims to build a framework to demonstrate the linkages 
between the adoption issues in SRI and RIT with the concept of technology readiness. 
1.2 Problem Statement, Research Question, and Objective 
SRI is generally conceptualised as a system of formulated principles for production of rice 
rather than a technical practices of technology (Namara, Weligamage, & Barker, 2003). SRI 
also differs from the technologies promoted in the recent years for paddy agriculture (Uphoff, 
2008). However, the basic principles of SRI have been practised as early as 1950s (Uphoff, 
2006), and some of the principles were indifferent from conventional system (Barrett & 
Moser, 2002). As such, although SRI was referred to as “an ideal low-external input 
sustainable agriculture (LEISA) technology” (Barrett & Moser, 2002, p. 2), it was found that 
the methods used in SRI were derived more toward tradition than technology (Uphoff, 2006). 
In the meantime, with the advancement of technologies, recent studies have shown interest 
and have focused on the adoption issues of RIT for SRI (e.g., Dontsop-Nguezet, Diagne, 
Okoruwa, & Ojehomon, 2011; Ragasa, et. al., 2013). For instance, a study has found that a 
lack of training on new technology was one of major problems to adopt SRI by farmers (Devi 
& Ponnarasi, 2009). This implies RIT would have contributed to the advancement of SRI, but 
could not be implemented because of the existed barriers in SRI. For this reason, it is 
important to questions what motivate and what inhibit farmers from adopting RIT for SRI. 
With few studies had actually addressed these questions from the perspective of technology 
readiness, this article aims to explain how the benefits and barriers in SRI influence the 
readiness of RIT for adoption of SRI. This can be achieved by building a framework with the 
concept of motivators and inhibitors from technology readiness (Parasuraman & Colby, 2015). 
2.1 Reviews on System of Rice Intensification 
Previous study has found the failure of conventional agriculture systems was contributed by 
the (1) production of rice that are not localised, (2) expensive inputs such as chemical and 
energy, (3) imbalance between food consumption and resources, and (4) ineffective 
distribution of foods (Tittonell, 2013). To cope with this situation, a green method for 
sustaining the ecosystem, yet increasing production of food and improving livelihoods is 
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needed (Cassman, 1999; Carswell, 1997; Matson, Parton, Power, & Swift, 1997). As a result, 
SRI that uses less water, seed, and external inputs has started to gain popularity (Barrett & 
Moser, 2002). SRI can be referred to as “a strategy of irrigated rice production, adapted to 
local conditions, that alters plant, soil, water and nutrient management practices” (Uphoff, 
2006, p. 3). SRI is different from the conventional agriculture systems since its basic principles 
are to use minimal water irrigation, and transplanting of young seedling (de Laulanié, 2011). 
It was found that while the conventional agriculture systems have failed to supply sufficient 
food to the world (Tittonell, 2013), SRI was claimed to improve food sustainability (e.g., 
Badgley, et. al., 2007; Katambara, et. al., 2013; Kumar, et. al., 2012; Vijayakumar, Ramesh, 
Chandrasekaran, & Thiyagarajan, 2006) by increasing the productivity of rice production, and 
also sustaining the natural environment (Styger, Aboubacrine, Attaher, & Uphoff, 2011). Since 
the input-side innovation in SRI is still in progress (Uphoff, 2008), this article defines SRI as a 
set of technical practices to intensify rice production by applying the principles that ranged 
from “seed sorting, sowing, transplanting younger seedlings, weeding, and water 
management” (Katambara, et. al., 2013, p. 370). 
Previous studies have shown that SRI was able to improve returns on cost (Devi & Ponnarasi, 
2009), doubling the profits (Namara, Weligamage, & Barker, 2003), and achieving more than 
double of yields over conventional systems (Karki, 2010). Besides of these positive outcomes, 
SRI was also found to have many benefits. For instance, a study has found that higher grain 
and yield, reduced requirement of seeds, and less use of water were rated as the main 
benefits of SRI (Devi & Ponnarasi, 2009). These benefits should be able to ease the adoption 
process of SRI. Unfortunately, despite of many possible benefits, they might have not been 
studied appropriately (Karki, 2010). Table 1 shows the potential benefits of SRI that deserve 
further attention. 
 
Table 1:  
The benefits of SRI 

 
Despite positive outcomes of SRI, the adoption is inconsistent and spreading slow across 
various regions (Styger, Aboubacrine, Attaher, & Uphoff, 2011). This implies there could also 
be some barriers for adoption of SRI. For instance, a study has found that lacks of skilled 
labour, awareness, and training were rated as the major problems for adoption of SRI (Devi 
& Ponnarasi, 2009). In addition, it was argued that although the benefits of SRI can be easily 
obtained, it seems that some adopters were simply unable to accept and unwilling to try it 
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out (Uphoff, 2006). In the context of this study, these problems are the possible barriers for 
SRI. Table 2 summarises the potential barriers that can possibly neutralise the benefits of SRI. 
 
Table 2:  
The barriers of SRI 

 
In the context of technology readiness, both benefits and barriers in SRI can be treated as 
motivators and inhibitors, respectively. For the purpose of this article, motivators refer to the 
benefits in SRI that might improve the readiness of RIT for adoption, while inhibitors refer to 
the barriers in SRI that might reduce the readiness of RIT for adoption. 
 
2.2 Reviews on Rice Intensification Technology 
Intensification refers to “the increase in the value of output per hectare”, which can be 
achieved with farming technology (Tiffen, Mortimore, & Gichuki, 1994, p. 96). Despite 
technology for rice intensification have been around for long time, “the choice-of-technology 
issue in rice is, however, not simply a question of choice between technologies X and Y” (von 
Braun, Puetz, & Webb, 1989, p. 104). This observation is still true today since the literature 
on SRI is dominated by the issues on technology adoption (e.g., Dontsop-Nguezet, Diagne, 
Okoruwa, & Ojehomon, 2011; Ragasa, et. al., 2013). This happens due to technological change 
could affect the production of rice at the input-side, such as seed, fertiliser, irrigation, and 
labour (von Braun, Puetz, & Webb, 1989). Since these input-sides of rice production are 
fundamental to the principles of SRI, it is timely relevant to discuss the issues on RIT for SRI. 
The techniques for SRI are rather “a set of ideas” than a “fixed prescriptions” (Uphoff, 2008). 
As such, even though the basic principles of SRI are agreed upon water irrigation, and young 
seedling, the complimentary techniques for its implementation are not (de Laulanié, 2011). 
In another words, although the practises of SRI can be summarised into (1) the use of young 
seedlings, (2) trauma avoidance to the roots, (3) optimal wide spacing for the plants, (4) 
sufficiently moist of soils, (5) active aerate of soils, and (6) enhancement of soil organic matter, 
the actual practices can be varied according to adaptation and extension of use (Uphoff, 2008). 
As a result of slight variations in the implementation of SRI, various studies have commonly 
addressed SRI with some (if not all) combination of techniques as shown in Table 3. This table 
summarised eleven common techniques to practice SRI (not necessarily in a sequence order) 
from the relevant literatures between 2003 and 2013. 
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Table 3:  
Technologies or techniques for SRI 

 
Based on Table 3, although the basic principles of SRI are stressed upon water irrigation and 
young seedling, the RIT to further enhance and complement these basic principles have not 
been finalised (de Laulanié, 2011), which implies the techniques to implement SRI were 
slightly varied across regions, climates, and/or practitioners. For instance, while a study in 
Tamil Naidu has transplanted young seedling of 8 to 12 days (Barah, 2009), it was between 8 
to 15 days in the early study in Madagascar (Stoop, Uphoff, & Kassam, 2002). This happens 
due to the innovation in SRI is still an on-going processes (Uphoff, 2008). This also implies the 
best practices for SRI is yet to be found. Since the RIT for SRI can be ranged from a field 
preparation technique all the ways to water management technique (as shown in Table 3), it 
is worth to investigate all of these techniques for better understanding of SRI. For the purpose 
of this article, RIT refers to a set of input-related techniques in SRI to intensify the production 
of rice. 
 
3.1 A Framework 
Innovation in SRI is not originated from the scientific discovery, yet it comes from the non-
scientific community, i.e. farmers (Uphoff, 2008). For this reason, this article has focused on 
a person’s adoption issue of SRI with the concept of technology readiness in mind. For the 
purpose of this article, technology readiness should be referred to as a person (i.e., farmer) 
propensity to use new technology (i.e. RIT) to accomplish an existing task (i.e. the principles 
of SRI). Since the concept of technology readiness involves a set of motivators and inhibitors, 
this article has treated the benefits in SRI as a source of motivators, while the barriers as a 
source of inhibitors. This concept is referred to for building of framework since the constructs 
for technology readiness will continue to grow according to innovation (i.e. innovation in SRI). 
Due to the motivators attract a person readiness to technology, while the inhibitors detract a 
person readiness from technology (Parasuraman & Colby, 2015), a framework as shown in 
Figure 1 was proposed. This framework has conceptualised that although the benefits in SRI 
can motivate farmers to adopt RIT, the barriers, in another way around can inhibit them from 
adopting it. Simply speaking, while the benefits of SRI increase the readiness of RIT for 
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adoption, the barriers decrease the readiness. In the meantime, both benefits and barriers 
could co-influence the readiness of RIT where the differences in strengths between them will 
determine the adopters’ final readiness to adopt RIT for SRI. 

 
Figure 1: A framework of technology readiness for SRI 
 
4.1 Discussions 
The concept of technology readiness “was anchored in literature on adoption of new 
technologies and people-technology interactions” (Parasuraman & Colby, 2015, p. 60). With 
this in mind, it was clear that the concept of technology readiness is highly relevant to discuss 
the adoption issue of farmers on RIT for SRI. As such, since technology can be referred to as 
tools, processes, methods, and systems (Khalil, 2000), this article has treated the technologies 
for rice intensification (i.e. RIT) as manifested by the principles of SRI. In another words, 
although SRI is conceived as a methodological rather than technological principles (Uphoff, 
2008), the adoption issue of SRI can be discussed in the context of technology readiness (in 
this case the readiness of RIT for SRI). As a result, all criteria for motivators and inhibitors of 
RIT were adapted directly from the lists of benefits and barriers of SRI, while the techniques 
for RIT were adapted from the practices of SRI. 
As shown in Figure 1, the framework has suggested that the readiness of RIT can be influenced 
either individually or in combination of both motivators and inhibitors of SRI. By studying the 
interactions between motivators, inhibitors, and RIT, this framework has potentially unveiled 
several ways to improve the adoption of SRI with the management of technology. Firstly, this 
framework has shown that the adoption of RIT can be managed by manipulating the 
motivators and inhibitors of technology readiness, either by maximising the benefits or 
minimising the barriers in SRI. For instance, technology can be managed by identifying the 
specific types of benefits in SRI that are positively related to the specific techniques in RIT, in 
which through the management of these techniques, the related benefits can be enhanced. 
Similarly, by identifying the specific types of barriers that are negatively influenced the 
specific techniques in RIT, the negative effects of these barriers can be minimised by 
improving of these related techniques. As a result, the critical techniques in RIT that need to 
be improved can be readily pinpointed according to the related benefits and/or barriers 
rather than trying hard to hit the unknown target. Hence, by managing of these critical 
techniques, the benefits or barriers related to these techniques can also be managed. 
Therefore, the readiness of RIT for adoption of SRI can be increased. 
Secondly, based on the literature of technology management, there are various classifications 
of technologies, namely new technology, emerging technology, high technology, low 
technology, medium technology, and appropriate technology. Specifically, the appropriate 
technology that refers to an optimal fits between technology and resources needed to use it 
(Khalil, 2000) should be ideal for RIT for better adoption of SRI. Thus, it is expected through 
the empirical investigation of this framework (which should be performed in near future), 
detail results should enable us to identify the appropriateness of technologies in RIT that 
could be related to their level of readiness for adoption. In another words, further analysis on 
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this framework should enable us to identify various classes of technologies so that they can 
be managed accordingly. This will allow new technologies that yet to be appropriated for RIT, 
but a lot easier to perform and able to deliver similar result to the existing one should be 
targeted for appropriation for easy adoption of SRI. 
Thirdly, in order to increase the adoption of SRI, it will be worth to look at the traits of 
adopters of technologies. According to the concept of technology readiness, optimism and 
innovativeness are the two traits for motivators, while discomfort and insecurity are the two 
traits for inhibitors (Parasuraman & Colby, 2015). Although the proposed framework does not 
dig further into these traits, this framework has provided a platform to investigate the traits 
as they attached to both motivators and inhibitors. In another words, managing technology 
readiness for SRI can be more effective by knowing the relevant traits behind the related 
benefits or barriers that influenced the adoption of RIT for SRI. For instance, by investigating 
what makes the adopters becoming optimistic on the benefits (motivators) of SRI will enable 
action to be taken to enhance these traits. Details analysis on the traits can be done after 
investigating the elements for the motivators, inhibitors, and RIT as suggested in the 
framework. As such, this framework allows investigation of not only the influences of 
motivators and inhibitors toward RIT for SRI, but also can be extended to investigate the traits 
attached to both motivators and inhibitors for better understanding of RIT readiness for 
adoption of SRI. 
Meanwhile, since “we need new science to contribute to the design of knowledge-intensive 
systems such as organic farming, which relies more on process- than on input-based 
technologies” (Tittonell, 2013, p. 32), it appeared that the techniques for SRI could be 
improved further in term of process technology for ease of adoption. For instance, a low-cost 
water saving technology (a technique under RIT) to increase irrigation productivity that was 
tested in the Philippine is focused on the process (Lampayan, et. al., 2004). In summary, the 
framework proposed in this article that shows the interactions between motivators and 
inhibitors of SRI on the readiness of RIT is enabled us to manage the readiness of technologies 
for rice intensification. This implies the adoption of SRI can be potentially improved by 
manipulating the related technologies in RIT according to the motivators or inhibitors that 
influenced them. Similarly, the technologies in RIT can be better adopted by the adopters if 
the motivators or inhibitors of the said technologies for SRI were identified and able to be 
manipulated. 
 
4.2 Implications 
This framework of RIT readiness for SRI has brought at least four implications. Firstly, despite 
many literatures that have stressed upon the adoption issues of SRI, this article was among 
the few that focused on the technology readiness in SRI prior to adoption itself. As such, this 
article has contributed to the literature of SRI by highlighting the possibility of issues that 
could be caused by the unfamiliarity of farmers on the technologies applied for SRI. Secondly, 
although this article was inspired by the domain of technology readiness, all criteria for the 
motivators, inhibitors, and RIT were adapted from the relevant literature of SRI, which has 
personalised the concept of technology readiness for SRI. In other words, these criteria can 
be readily used as a list to characterise and examine the extent to which motivators or 
inhibitors of RIT existed in the process and influenced the advancement of SRI. Thirdly, with 
the knowledge on what influences technology readiness for SRI, researchers would be able to 
screen and identify technological problems relating to adoption issues of SRI. This will also 
enable them to think of the relevant actions to contend with the identified problems. And last 
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but not least, this framework has promoted SRI as not being anti-technology, which means 
with the right management of technology, RIT can be used to achieve the principles of SRI for 
better water management, seedling, and transplanting. 
 
4.3 Limitations 
This article was identified with the following limitations. Firstly, the listed criteria for 
moderators, inhibitors, and RIT were adapted from the recent empirical studies in SRI, which 
means these lists were not a result of thorough scientific literature review. As such, the 
representativeness of these criteria to the variables is arguable. Secondly, this article was 
presented from the domain of technology readiness, in which the discussion was purposely 
limited to the scope of technology. Hence, there could be other critical factors surrounding 
the issue addressed here, but purposely ignored for being irrelevant to the context of this 
article. Lastly, this article was using a simplified version of technology readiness as an early 
effort to relate technology with SRI. Therefore, the specific components of technology 
readiness for motivators (i.e. optimism and innovativeness), and inhibitors (i.e. discomfort 
and insecurity) were not discussed. To summarise, since the values of the proposed 
framework are somehow limited due to no scientific evidences to support the discussions, 
this article should be interpreted within the context of its own, as a framework. 
 
4.4 Recommendations 
This framework should be further investigated to verify its functionality. In this case, all 
variables, i.e. the motivators, inhibitors, and RIT for SRI should be examined to confirm on 
their validity and reliability. To do this, an empirical study needs to be performed. For a start, 
a preliminary study is currently underway to examine this framework, which is crucial not just 
to verify the measurement items of all variables, and to test the relationships between 
motivators, inhibitors, and RIT for SRI, but also to demonstrate the concept of technology 
readiness regarding the adoption issue in SRI. 
 
5.1 Conclusions 
The idea for this article has come from the adoption issue of SRI focusing on the advancement 
of innovation in RIT. Although this adoption issue is relevant to be addressed in the context 
of technology readiness, very few published works were known to have done so. As a result, 
a framework to representatively explain the influences of motivators and inhibitors from the 
concept of technology readiness on RIT for SRI was proposed. This framework has suggested 
that both motivators and inhibitors should be seen through the benefits and barriers in SRI, 
respectively, which can influence a farmer’s readiness to adopt and implement RIT for SRI. 
Besides that, motivators and inhibitors could co-exist to influence RIT readiness for SRI. In this 
case, the differences in strengths between them will influence a farmer’s final readiness to 
adopt RIT. Meanwhile, from the perspective of technology management, knowing the 
interactions between them will allow farmers (or decision makers) to better manage various 
technologies for SRI according to the relevant motivators and/or inhibitors, hence improving 
the RIT readiness for SRI. This article has contributed to the literature of technology readiness 
by demonstrating its application in the adoption issue of RIT for SRI. This article also 
contributes to better understanding of the criteria for motivators, inhibitors, and RIT. 
However, the use of this framework is limited by the scope of study, which only discusses the 
adoption issue from the perspective of technology readiness. As such, the criteria discussed 
here for motivators, inhibitors, and RIT might not be exhaustive and inclusive of all. As a result, 
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this framework should be empirically examined to confirm on the validity and reliability of the 
constructs. 
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