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My research interests lie at the intersection of artificial intelligence (AI), information
systems, and decision analysis. In particular, I currently work on developing and deploy-
ing statistical methods, AI techniques, and blockchain-based systems to improve business
processes and decision-making. I detail next specific research work I am pursuing.

The Wisdom of Crowds

Several AI and statistical models rely on training data before being of practical value.
Oftentimes, these models are trained on historical, previously-observed data. However, it
is not always the case that historical data are available or meaningful. In such cases, an
alternative is to ask humans (“experts”) to create or label data points. In this domain, the
overall research questions I am interested in are: 1) how many experts should a requester
hire in order to ensure data quality? (Carvalho et al., 2016); 2) how to aggregate the out-
puts reported by the experts in an optimal way? (Carvalho, 2017); and 3) how effective
are the so-called incentive-compatible techniques in incentivizing experts to behave hon-
estly? (Carvalho et al., 2017). My work in this domain heavily relies on concepts such as
prediction markets and proper scoring rules, and I draw from and contribute to knowledge
areas such as ensemble learning, game theory, and behavioral psychology.

Green Information Technology

My training and skills in AI and its foundational areas (statistics, mathematics, and
computer science) turned out to be easily transferable to other research areas. For example,
I have been applying those skills to solve problems in the energy domain since 2014. It
is widely accepted that human activities are behind climate change. In particular, the
transportation industry plays a significant role when it comes to harmful CO2 emissions.
Electric vehicles (EVs) have the potential to severely reduce the carbon footprint of the
transportation industry. My research in this area is on the business-related aspects of EVs
and charging infrastructure. For example, my co-authors and I have already proposed
techniques to determine the optimal location of charging stations (Pevec et al., 2018).
We are currently working on ways of determining the optimal pricing scheme a charging
station should employ and on how to appropriately measure EV drivers’ range anxiety so
as to improve the planning and deployment of charging infrastructure (Babic et al., 2021).



Besides EVs, smart grids are another promising concept in the energy domain. Enabled
by advanced information and communication technologies, smart grids allow for demand-
side management, a crucial topic to address the need for balancing energy supply and
demand. Together with my co-authors, we have already proposed and we are still working
on several demand-side management schemes to incentivize energy consumers to change
their consumption behavior according to a grid’s operational status (da Silva et al., 2020).
In terms of methodology, my research in the energy domain relies primarily on predictive
and prescriptive models, including forecasting techniques and multi-objective optimization.

Blockchain Applications

From my AI studies, I have learned how powerful disruptive innovations can be, with
consequences not only for businesses but also for society at large. Since 2016, I have
explored the usefulness and effectiveness of another disruptive concept called blockchain
technology. Some of my current work in this domain investigate governance issues (Car-
valho et al., 2021) as well as how blockchain can be applied to bring trust and transparency
to several business processes, e.g., prediction markets (Carvalho, 2020), microtransactions
in video games (Carvalho, 2021), food delivery, and health insurance claims. Regarding
methodology, my blockchain-related research draws heavily from design science.
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