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ABSTRACT

The agricultural sector is going to face enormous challenges in order to feed the 9.6 billion
people that the FAO predicts are going to inhabit the planet by 2050: food production must increase
by 70% by 2050, and this has to be achieved. The advent of Internet of Things (loT) that is the hot
points in the Internet field has shown a new direction of innovative research in agricultural domain.
Hence, in this research we seek to identify the applications of 10T in smart agriculture. This
research is an applied research in nature and it would be classified as qualitative regarding data
collection. In order to identify the usages of loT in smart agriculture with the help of meta-
synthesis approach, at first we have examined 480 researches among which only 168 have been
selected for the final analysis, then we categorized them in 8 area of agriculture that consist of
“farming”, “greenhouse”, ‘“urban agriculture”, “Smart Gardening”, “smart fishery”, “smart
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forestry”, “smart livestock” and “smart supply and distribution network”. based on data analysis
applications in 6 categories of “monitoring”, “control”, “tracing”, “diagnosis” and “descriptive
planning” are categorized. Finally, agricultural area based on sustainable development indicators
are respectively: smart greenhouse, smart supply and distributions network of agriculture, smart
livestock, smart Gardening, smart fishery, smart farming, smart forestry and smart urban

agriculture.
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Objectives

The agricultural sector is going to face enormous challenges in order to feed the 9.6 billion
people that will inhabit on the planet by 2050. So, Food production must be increased by 70% by
2050, and this has to be achieved. The advent of Internet of Things (loT) that is one of the hottest
topics in the digital age has shown a new direction for doing innovative research in the agriculture
domain. Hence, the purpose of this study is to identify and prioritize the use of Internet of things in
agriculture based on sustainable development indicators. This research aims to answer the
following questions:

» What are the innovative applications of Internet of things as one of the most transformative
technologies in each agricultural field?

* What are prioritizations of innovative applications of Internet of things as one of the most
transformative technologies in the agriculture domain based on sustainable development
indicators?
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Method

Since the innovative applications of the Internet of things are not known as a whole in the research
and different scientific journals considered it, so in this research a systematic review have been
done to identify the innovative applications of the Internet of things in agriculture.

The method of this research is mixed method (qualitative-quantitative). In the first stage of the
research, the method was meta-synthesis and in the second stage, the fuzzy TOPSIS method was
used. By applying Meta-synthesis method, 480 related articles have been examined which only 168
article have been selected for the final analysis to identify the applications of 10T in smart
agriculture and then by using fuzzy TOPSIS method prioritize them by considering sustainable
development criteria.

Results

Given the fact that in Iran, the development of Internet of things in the field of agriculture has
been in its early stages, and on the other hand, various innovative applications have been developed
through the Internet of things in this sector, in order to prevent possible risks of its implementation,
it's necessary for government to make decision based on global goals of Sustainable development.
In this regard, in one hand, due to the complexity and multidimensionality of sustainability issues,
and on the other hand, due to the novelty of Internet of things and the lack of complete information
for policymakers 'decision making, use of experts' opinions and application of multi-criteria
decision making technigues (MADM) are necessary.

IOT applications in agriculture have been categorized into 8 area of agriculture that consist of
“farming”, “greenhouse”, “urban agriculture”, “Smart Gardening”, “smart livestock” and “smart
supply and distribution network”. Furthermore results of this research shows that IOT data
analytics applications in agriculture are included: “monitoring”, “control”, “tracking”, “diagnosis”
and “prescriptive planning”. Finally, results of using fuzzy TOPSIS method shows that agricultural
area based on sustainable development indicators are respectively: 1-smart greenhouse, 2-smart
supply and distributions network of agriculture, 3-smart livestock, 4-smart horticulture, 5-smart

fishery and aquaculture, 6-smart farming, 7-smart forestry and 8-smart urban agriculture.

Discussion

Despite using operations mechanization and automation that were an important step in
developing agriculture but the agriculture sector continues to face the challenges such as feed the
growing population of the world through sustainable development goals.One of the ways to
overcome the existing gaps in achieving sustainable development goals in agriculture is to increase
the use of digital innovations. The Internet of things paradigm, as one of these new digital
innovations, has been able to connect objects to each other using a range of advanced and
interrelated technologies such as mobile and wireless communications technology, RFID
technology and sensor technology.

Today, internet of things technology is one of the leaders of the fourth industrial revolution that
is able to make a disruptive change in society and is the enabler for attaining the goals of
sustainable development. Since decision makers have been faced with different options for using
Internet of things in the agricultural sector, it is useful to use multi-criteria decision-making
techniques for prioritizing and selection of 10T applications that are aligned with the goals of
sustainable development.

In order to implement Internet of things projects in agriculture, the most important factor is
economic sustainability. However, one of the main challenges faced by the agricultural sector is the
use of traditional agricultural production mechanisms. With considering trends such as
globalization, climate change, the move from a fossil-fuel economy to an innovation-based
economy, and competition for land, fresh water and labor, has led to more complexity and
challenges to global nutrition and additional exploitation. Given the potential of Internet of things
to meet the goals of sustainable development, it is proposed to focus more on the environmental
aspect of 10T projects in agriculture.
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