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Abstract - Smart farming, an Internet of Things (IoT) application that uses a combination of sensor networks and artificial 
intelligence (AI) techniques to optimize growing conditions, is a developing technology that shows promise for farming in Thailand 
to improve yield and optimize resource use. However, smart farming technology cannot be effective if technological readiness 
conditions are not in place for its deployment or if farmers do not adopt the technology.  This research investigates technology 
readiness for IoT adoption in smart farming using a survey of Thai firms (n = 395). An extended technology acceptance model 
(TAM) was deployed for investigation. The study showed that IoT readiness, perceived usefulness (PU), e-learning and institutional 
support influenced adoption intentions. The implication of this research is that while Thai farmers are not yet ready to adopt smart 
farming, e-learning and institutional support could be used to prepare farmers for IoT-based smart farming adoption. This study 
is the first readiness study for smart farming adoption, contributing to the literature on smart farming which is to date mainly 
technical implementation research. 
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I. INTRODUCTION 
 
This research is concerned with the technological 

readiness of farms in Thailand for smart farming. Smart 
farming uses a combination of environmental sensor 
networks and artificial intelligence-based analysis to evaluate 
conditions such as light levels, soil quality, humidity and 
precipitation, and temperature in real time [1]. While smart 
farming data is currently used to support human intervention, 
there are increasingly tools available that can use inputs from 
sensor networks to automatically regulate the environment; 
for example, moisture sensors can be used to automatically 
adjust irrigation levels [2]. Thus, smart farming can be used 
to both avoid wasted resources or lost crops due to human 
error in provision of water and nutrients or use of crop 
chemicals and to cope with rapidly changing growing 
conditions [2].  

Smart farming is likely to be particularly relevant in 
Thailand in future. Today, Thailand’s agricultural sector 
accounts for about 8.5% of the total GDP, with key 
agricultural products including rice, rubber, corn, sugarcane, 
coconut, palm oil, and livestock and fisheries [3]. Despite the 
importance of this sector, especially for rural employment, it 
faces several key challenges including labor shortages and 
the high vulnerability of Thailand to climate change [4]. 
These conditions in Thailand’s agricultural industry demand 
solutions like smart farming, which help maximize yields 
under uncertain conditions.  

Despite the clear importance of smart farming in 
Thailand, the state of Thai farms to implement it is uncertain, 

largely because of technological readiness. The Internet of 
Things (IoT) is a fundamental requirement for smart 
farming’s combination of sensor networks and processing 
and control units to work effectively. IoT networks combine 
sensors and processors via low-power signals such as Wi-Fi 
or NFC to collect and analyze data and make command and 
control decisions [5]. The IoT is used in smart farming not 
just for communication and control of automated or semi-
automated growing equipment, but also for coordination of 
harvests and sales and avoidance of waste [6]. The field of 
agriculture is no stranger to the adoption of new 
technologies, from the Green Revolution to the use of mobile 
phones for knowledge transfer and market information [7] 
[8]. What remains to be seen is whether farmers are prepared 
for IoT and smart farming and, if not, which actions can be 
taken to facilitate readiness. To date, there has been little 
research that could be identified that addresses farmer 
technology readiness for IoT, as most of the studies such as 
those discussed above have focused on technical 
implementation of smart farming.  

The aim of this research was to evaluate technology 
readiness for IoT to facilitate smart farm implementation in 
Thailand. Objectives included investigating the current 
implementation of smart farming and evaluating 
technological readiness for IoT-based smart farming, leading 
to recommendations for implementing IoT. The research 
begins with a literature review of key theories and concepts 
including the technology acceptance model (TAM), 
elearning, IoT readiness and trust and institutional support. 
The methodology is explained. This is followed by the 
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presentation and discussion of the study results and the 
conclusion.  

 
II. LITERATURE REVIEW 

 
The literature on smart farming is primarily at the 

implementation level  [1][2][6] and as a result there is little 
information on adoption readiness. However, there is 
existing knowledge and models on technology adoption, 
including the technology acceptance model (TAM), 
elearning, organizational factors, and trust and institutional 
support, which are known to influence information 
technology adoption generally and which could be applied 
here.   

 
A. Technology Acceptance Model (TAM) 

 
This research is based on the technology acceptance 

model (TAM). The TAM is one of the most frequently used 
model of technology use, and serves as the basis for other 
models such as the UTAUT model [9]. The TAM is intended 
to predict actual System use (S) through Behavioral Intention 
(BI), which in turn is predicted by Perceived Usefulness 
(PU) and Perceived Ease of Use (PEU) [9] [10] [11]. 
Additionally, there is an internal relationship between PEU 
and PU [9]. Although there are some known problems such 
as inconsistent effects of the PEU construct, meta-analyses 
have shown that the TAM is generally reliable for predicting 
technology adoption [12] [13]. Previous studies have also 
validated the use of the TAM for explaining agricultural 
contexts [14] [15] [16] [17] Thus, the first three hypotheses 
of the study are expressed as follows: 

 Hypothesis 1: PU of IoT influences BI to adopt IoT. 
 Hypothesis 2: PEU of IoT influences BI to adopt 

IoT. 
 Hypothesis 3: PEU of IoT influences PU of IoT. 

 
B. Elearning  

 
Reference [16], who investigated the adoption of 

precision farming, provided a key insight into technology 
adoption – farmers required education to understand what 
the technology was and how it could be useful to them. This 
finding was confirmed in a study on agricultural technology 
in Thailand [17]. One of the ways such technology training is 
commonly provided in Thailand is through e-learning, or the 
use of ICTs for knowledge transfer [18]. As in many other 
countries [7] [19], e-learning is used in government and 
private agricultural extension programs to reach farmers and 
provide information about new technologies and farming 
practices.  E-learning does have some barriers to use, 
including age and existing technology skills, which can make 
it less accessible to some people [20]. Thus, it is not a perfect 
solution for providing knowledge about new technologies. 
While e-learning has been proposed as a training tool for IoT 
implementation [21], in practice there is very little research 

about training users for IoT generally, including the 
effectiveness of IoT [22]. Thus, this study had the 
opportunity to investigate the effect of e-learning for IoT 
implementation. The hypotheses proposed for this study 
include:  

 Hypothesis 4a: E-learning participation positively 
influences PU of IoT. 

 Hypothesis 4b: E-learning participation positively 
influences PEU of IoT. 
 

C. Organizational Factors in IoT Readiness 
 
There were several organizational factors that could 

affect technology readiness for IoT implementation (IoT 
readiness).  

IT Readiness is the availability of sufficient resources 
and organizational knowledge to implement IoT systems 
effectively [23] [24] [25]. IT readiness includes availability 
of external resources such as high-speed fixed or mobile 
Internet and electrical grid capacity [26]. It also includes 
general IT systems (such as internal networks) and specific 
IT systems required to support the system [27].  

Another factor is Business Process (BP) readiness, which 
is the extent to which organizational processes are aligned to 
the organization’s implementation challenges and can be 
changed to meet new system needs [28]. While IOT can 
often streamline business processes, the organization needs 
to have change capability and willingness to allow for this 
change [29]. 

Organizational Culture (OC) readiness is the extent to 
which the organizational culture is prepared for change and 
technology implementation [30]. OC readiness also reflects 
organizational priorities, such as investment in IT readiness 
[31] and preparedness for challenges of IoT such as new 
security challenges and work practices [32]. 

Human Resources (HR) readiness is the extent to which 
the organization has, or can acquire, the needed skills, 
knowledge and manpower to implement the technology [33]. 
Technical skills are the primary requirement here, since IoT 
implementation requires highly specialized technical skills 
[27] [33]. However, general skills in the organization are 
also required, since the whole organization will need to use 
the system [34]. 

Decision-Maker (DM) readiness, including optimism, 
innovation, discomfort, and security, are aspects of the main 
decision-maker attitude toward implementation of new 
technology [35]. This aspect is particularly important in this 
study because most farms in Thailand are small firms under 
control of individual decision-makers [36]. 

Following this research, factors in IoT readiness are 
proposed as follows:   

 Hypothesis 5a: Information technology (IT) 
readiness influences IoT readiness. 

 Hypothesis 5b: Business process (BP) readiness 
influences IoT readiness. 



SOMSIT DUANG-EK-ANONG et al: TECHNOLOGY READINESS FOR INTERNET OF THINGS (IOT) ADOPTION . . 

DOI 10.5013/IJSSST.a.20.05.12                                             12.3                             ISSN: 1473-804x online, 1473-8031 print 

 Hypothesis 5c: Organizational culture (OC) 
readiness influences IoT readiness. 

 Hypothesis 5d: Human Resources (HR) readiness 
influences IoT readiness. 

 Hypothesis 5e: Decision-maker (DM) readiness 
influences IoT readiness. 
 

D. IoT Readiness and Behavioral Intention 
 
This research also argues that IoT readiness affects 

behavioral intention (BI) of IoT adoption. This finding is 
based in previous studies, which have routinely shown that 
technology readiness is a factor in technology adoption, 
although there is little evidence from IoT adoption [22] [37] 
[38]. Following this research and integrating IoT readiness 
into the TAM, the next three hypotheses of the framework 
state:  

 Hypothesis 6a: IoT readiness positively influences 
PU of IoT. 

 Hypothesis 6b: IoT readiness positively influences 
PEU of IoT. 

 Hypothesis 7: IoT readiness positively influences 
BI for IoT adoption. 
 

E. Trust and Institutional Support 
 
Finally, there are two external factors that are considered 

here, including trust and institutional support.  
Trust is critical for IoT adoption because IoT systems 

have a lot of complexity and are often poorly designed, 
leading to security risks (whether real or perceived) [39]. 
However, relatively little knowledge is available about trust 
in IoT systems [40]. Thus, this research contributes to 
understanding about the role of trust in IoT implementation. 
The hypothesis used in this study is as follows: 

  
 Hypothesis 8: Trust in IOT positively influences BI 

for IoT adoption. 
 
Finally, this research investigates the effect of 

institutional support. This is a context-specific factor, which 
was considered because Thai agriculture depends heavily on 
external institutional support from government agencies, 
non-governmental organizations (NGOs), universities, and 
cooperatives [41]. Previous research has already shown that 
climate-smart farms in Thailand are heavily dependent on 
this external institutional support for [42]. A study from Viet 
Nam, focusing on smart forestry, also supported the 
importance of external support, as without this support the 
technology implementation was less successful [43].Thus, 
the final hypothesis of the research is:  

 
 Hypothesis 9: Institutional support positively 

influences BI for IoT adoption. 
 

F. Conceptual Framework 
 
The conceptual framework (Figure 1) shows the 

relationships expected between the organizational and 
decision-maker factors and the behavioral intention (BI) to 
use IoT for smart farming practices. As this conceptual 
framework shows, it is expected that PU and PEU of IoT for 
smart farming, along with Trust, Institutional Support, and 
Technology Readiness, will influence BI (adoption 
intention). PU and PEU are expected to be influenced by E-
learning and Technology Readiness. Technology Readiness 
is expected to be influenced by IT Readiness, BP Readiness, 
OC Readiness, HR Readiness and DM Readiness.  

 
III. RESEARCH METHODOLOGY 

 
The research was conducted at the farm level. Data was 

collected using an online survey of farm owners and 
managers in Thailand (n = 395). Respondents were recruited 
from online farming forums and through NGOs working in 
agricultural education and extension projects in the 
provincial areas of Thailand. Most of the sample (n = 253, 
64%) were family farms or smallholdings with fewer than 10 
employees. Smaller groups were medium-sized farms with 
10-25 employees (n = 119, 30%) or large firms with 26+ 
employees (n= 23, 6%). The questionnaire was designed for 
the research (see Table 1 for details). Coefficient alpha was 
used to evaluate the Likert scales, with all scales indicating a 
good internal consistency at around  = .800 or higher. 
Analysis was conducted in SPSS. Multiple regression was 
used to test the hypotheses, with significance at p < .05. 

 
TABLE I. SUMMARY OF THE INSTRUMENT 

Scale Items Sample Item  

Perceived 
Usefulness (PU) 

3 IoT would contribute to my farm. .802

Perceived Ease 
of Use (PEU)  

3 I would not find it hard to learn to use 
IoT tools. 

.824

Behavioral 
Intention (BI)  

3 I am planning to implement IoT 
systems. 

.801

E-Learning 
(ELEARN) 

3 I have participated in an e-learning 
module on IoT for farming. 

.799

Technology 
Readiness (TR)  

4 My farm is ready for IoT.  .915

IT Readiness 
(IT) 

4 My farm has a WiFi network. .901

BP Readiness 
(BP)  

4 My farm can change the way we work 
to implement new tools.  

.857

OC Readiness 
(OC)  

4 My organization accepts change. .826

HR Readiness 
(HR) 

4 My farm has an IT specialist.  .869

Decision-Maker 
Readiness (DM)

4 I am optimistic about IoT. .875

Trust (TRUST)  3 IoT is a secure technology. .819

Institutional 
Support 
(ISUPP)  

3 Government agencies provide support 
for IoT implementation. 

.812
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IV. RESULTS AND DISCUSSION 
 

The results of the survey (Section A) were developed via 
multiple regression. These results are then compared to the 
theoretical model in the Discussion, which helps provide 
context for the findings.  
 
A. Results 

 
A series of four multiple regression tests was used to 

evaluate the theoretical hypotheses. The results are shown in 
Table 2. The tables include beta of individual coefficients, 
along with R2 and adjusted R2 of each model.  

Model 1 evaluated factors in TR. Significant factors in 
order of effect included DM, IT, BP, and OC. However, HR 
was not a significant factor.  The model predicted 48.9% of 
variance in TR.  

Model 2 evaluated factors in PU. Significant factors 
included ELEARN and TR, but PEU was not significant. 
The model predicted 50.3% of variance in PU.  

Model 3 evaluated factors in PEU. The only significant 
factor was ELEARN, while TR was not a significant factor. 
This model predicted 21.3% of variance in PEU.  

Finally, Model 4 investigated the factors in BI. 
Significant factors included TR, ISUPP, and PU. Factors 
including PEU and TRUST were not significant. This model 
predicted 55.4% of variance in the model. 

 
TABLE II. SUMMARY OF REGRESSION FINDINGS 

 Model 1 Model 2 Model 3 Model 4 

Dependent TR PU PEU BI 

Intercept .294 .598 1.21 .259 

IT .306***    

BP .268**    

OC .182**    

HR .105    

DM .429***    

ELEARN  .471*** .201**  

TR  .406*** .080 .268*** 

PEU  .151  .075 

PU    .392* 

TRUST    .115 

ISUPP    .214** 

R2 .494 .517 .218 .558 

Adj. R2 .489 .503 .213 .554 
Note: * p < .05 ** p < .01 *** p < .001 

 
Table III summarizes the hypothesis acceptance. This 

shows that most hypotheses are accepted. The exceptions are 
H3 (PEU  PU), 5D (HR  TR), 6B (TR  PEU), and H8 
(TRUST  BI). These hypotheses are mixture of the core 
variables, but mainly address the relationship of PEU within 
the model. It also indicates that HR Readiness is not 
significant to Technology Readiness, and generalized Trust 
is not a factor in adoption.  
 
 

TABLE III. HYPOTHESIS SUMMARY 
Hypothesis Relationship Accepted? 

1 PU  BI Yes 
2 PEU  BI Yes 
3 PEU  PU No 
4a ELEARN  PU Yes 
4a ELEARN  PU Yes 
4b ELEARN  PEU Yes 
5a IT  TR Yes 
5b BP  TR Yes 
5c OC  TR Yes 
5d HR  TR No 
5e DM  TR Yes 
6a TR  PU Yes 
6b TR  PEU No 
6c TR  BI Yes 
7 TRUST  BI No 
8 ISUPP  BI Yes 
9 TR  PEU No 

 
 

B. Discussion 
 
This research’s findings mainly supported the proposed 

conceptual framework (Figure 1). The TAM was partially 
effective at explaining the adoption of IoT for farming, 
although the effect of the PEU was not significant. Although 
this does not completely reflect the model, it is not 
inconsistent with previous studies using the TAM, which 
have shown that PEU has an inconsistent effect on the 
adoption of various technologies [9] [11]; Turner, et al., 
2010). Some possible reasons for this inconsistency could be 
that some respondents have already taken e-learning training 
on IoT, reducing the perceived difficulty involved with 
adoption, or that it is perceived as being only as difficult as 
existing farming technologies. These reasons could reduce 
the importance of PEU for adoption since it would not be 
viewed as a barrier. 

Of the five factors in IoT technology readiness, HR 
readiness was the only one found to be non-significant. It is 
not clear why this is the case, since it is known that 
organizations require high-level and specialist technical 
skills [27] [33]. One reason could be that farm managers 
expect to hire contractors or outsource their specialist IT 
requirements, which would reduce the relevance of internal 
HR resources on effective implementation.  

Other relationships were also supported. E-learning was 
found to be significant for PU and PEU, which validates the 
idea that e-learning could be used to facilitate 
implementation [21]. Technological readiness for IoT was 
also found to be a significant factor in PU and BI, although 
not PEU. This supports the notion that technological 
readiness is a significant factor in implementation intention 
for IoT. In keeping with previous research into smart farming 
implementation in Thailand and Viet Nam [42] [43] 
institutional support was also a significant factor. However, 
trust was not a significant factor. This may be related to 
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relatively low levels of technological understanding, paired 
with reliance on external support in general.   

 
V. CONCLUSION AND RECOMMENDATIONS 

 
This research has evaluated technological readiness for 

IoT implementation in Thailand using the TAM framework 
and a set of context-specific extensions. The findings showed 
that perceived usefulness of the IoT system, along with 
perceived ease of use, technological readiness, and 
institutional support for implementation affected intention to 
implement an IoT system for smart farming. The study also 
identified factors in technological readiness and the role of e-
learning in the implementation decision process. Therefore, 
the findings did support the conceptual framework and 
identified the conditions that need to be in place before Thai 
farmers will consider implementing IoT systems. The 
implication of these findings is that e-learning and 
institutional support can be used to develop readiness for IoT 
implementation, and that organizations do need to have 
specific readiness conditions in place to consider IoT 
implementation. Thus, policymakers and program designers 
should consider developing programs that help farms 
develop or find such resources. 

There are some limitations to this study. The findings are 
mainly derived from small farms. While most firms in 
Thailand are small farms, it is likely that large farms would 
be the first adopters of IoT technologies to automate farming. 
Thus, their perspective may be more relevant to the early 
practitioner. Another limitation is that practical factors such 
as cost and availability of subsidies or other supports was not 
considered, even though this can have a significant effect on 
the ability to implement IoT. There are several areas for 
future research. Implementation studies for smart farming, 
for example case studies in farms undergoing smart farm 
transformation, could provide useful information about 
success and failure factors in implementation and shed more 
light on the role of technological readiness. An IoT maturity 
model would also be a useful generalized tool for evaluating 
IoT readiness and implementation success. 
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