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| 1. Introduction

Information and Communication Technology (ICT) is defined by the World Bank as “(...) any device, tool, or application
that permits the exchange or collection of data through interaction or transmission” L. As in everyday life we have seen
the proliferation of ICTs contributing to support many decisions, also agriculture is taking part to this digitalization process.
In this sector, ICTs mainly include Decision Support Systems (DSS), tools based on Artificial Intelligence (Al), Internet of
Things (IoT), Climate Services, Geographic Information Systems (GIS) and many other digital tools which offer Decision
Makers (DMs) a wide variety of support [,

Because of the great potential of ICTs, some authors call this phenomena the Digital Agriculture Revolution (DAR), and
they believe it can help to solve some challenges the sector is facing Bl. This expression highlights just how important the
stage of agricultural development we are living in according to scholars. While the DAR can be expected to be
comparable in magnitude with the “green revolution” W&, the innovation paradigm brought by the DAR is different. During
the green revolution technologies were aimed at altering the agroecosystem through fertilizers, pesticides and genetics.
The DAR is altering the decision environment through information provision. Accordingly, all digital technologies in
agriculture have one common element, which is in the use and generation of data. With it, the new platforms generate
information aimed at supporting decisions by lowering uncertainty. Decision processes can now move from precautionary
and inefficient choices forced by uncertainty, to decisions based on sound information. In this context, irrigation and water
management are one of the key sectors where ICT-information would have the most important applications with the
highest benefits @4l Many ICT have been developed in irrigation and water management I8l This sector is more
susceptible to uncertainties than others and ICT have a great potential to lower uncertainty and help facing the challenges
posed by conflicting uses, water scarcity and extreme weather events [EIZIEIE],

| 2. Digital Water Journey

In the industrial and utility sectors, the adoption of ICT to support decisions on water use and allocation is rapidly growing
in what is identified by the International Water Association as the digital water journey 9. In irrigated agriculture, the
digital water journey is more difficult due to the intrinsic characteristics of the sector. Here, dynamics for ICT
implementation are extremely complex and lack of infrastructures, lack of supporting technologies, financial restrictions
and knowledge gaps often pose significant barriers to ICT diffusion [, More trivially, in some occasions Water
Authorities (WAs) and farmers might decide to not implement an ICT because the information conveyed by the ICT is not
mature enough or not suitable for the purpose for which it is used 2. For example, the low accuracy of available devices
makes many platforms useless to aid farmers’ irrigation decisions 8. The low accuracy of the information provided
through existing ICT devices is also documented at the level of WAs for the allocation of water resources through open-air
canals 1. Even when the information conveyed through ICT is mature enough to generate appreciable benefits,
behavioral barriers can hinder the digitalization process 3. As a result, the digital transition for irrigation management
cannot be self-accomplished by the sector. Constraints to digitalization will not only slow ICT implementation, but they
also risk compromising the progress of ICT innovations in agriculture, leaving the sector with obsolete tools and not
effective to face issues of water scarcity and conflicting uses 9. These conditions highlight the need to understand

decision processes and to design policies to favor ICT development and uptake for water management in agriculture 14!
[15]



In the applied economics literature, there are several studies addressing the topic of ICT implementation in agriculture and
water management BIEIL8] The most important works in applied economics estimate the benefits of ICT implementation
by defining the circumstances in which information has a value for a DM 2. Although scholars agree on the theoretical
settings in which ICT-information is valuable, empirical applications show discordances and ICT-benefits are still unclear.
Further, there are gaps in the modelling of decision on ICT implementation to account for the uncertainty settings which
affect DM’'s behavior and might impede ICT uptake. Accordingly, there are different sources of uncertainty around the
decision for ICT implementation. These can be caused by the following issues: (i) the ICT provides imperfect information
(information is not 100% reliable) and (ii) the DM does not know ICT’s reliability (the ICT is new to the DM). However,
uncertainty is often modeled not distinguishing between its different sources and issues generated by a lack of knowledge
on ICT reliability are overlooked. This does not allow to understand how perceptions on ICT reliability affect the farmer’s or
Water Authority’s (WA) behavior and, in turn, the decision on ICT implementation.

The economic literature on decision making under uncertainty to seek for the theoretical basis for better modelling ICT
uptake decisions in irrigated agriculture. Between theories, we found the one of ambiguity developed by Ellsberg (1961) to
be suited to help modelling the uncertainty settings affecting ICT uptake for irrigation management. In particular, we
represent ambiguity as the share of uncertainty generated by not knowing ICT's reliability and risk as the error in ICT-
information. This distinction will yield a deeper understanding of decision processes when the reliability of ICT is not
known. Further, it allows to model the process of familiarity which occurs as the DM gains experience on the ICT. As
familiarity can be a powerful tool to ease ICT-uptake we will also consider policy implications to favor the achievement of
the digital irrigated agriculture

The novelty of this research is in the application of economic literature’s theories to provide the basis needed to model the
uncertainty settings around ICT adoption for irrigation management. In most of applied studies on ICT adoption in
agriculture risk is modeled in the decision process to be the only element which shapes uncertainty. Contrarily to these
studies, we introduce the concept of ambiguity explaining the share of uncertainty rising when the reliability of a new ICT
is unknown.
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