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Abstract: The rapid development of aquaculture production at the global level is the result 
of higher demand, modernization, and innovation. Simultaneously, the demand for more 
food production has a big impact on the environmental footprint. The design environ-
ment for aquaculture plants becomes ever complex since it is necessary to consider tech-
nical, economic, environmental, and social issues. This paper introduces the research 
background and activities of the INTEL-MARIC (The research center for INTELligent, 
innovative, environmentally friendly, and sustainable MARICulture) project, that is 
being implemented at UNIZAG FSB. Within the project, an advanced multidisciplinary 
research center has been founded, where important problems inherent to the sustainable 
development of Croatian mariculture are dealt with. The research background of the 
center associated with the state-of-the-art in the Croatian aquaculture related to energy 
needs, production, revenue, and environmental impact is elaborated and predictions for 
future development are discussed. Consequently, a set of technical solutions and meth-
ods which should meet future requirements is reviewed.

1. INTRODUCTION
The aquaculture industry has become one of the world’s fastest-growing industries. 
It produces aquatic animals such as fish, crustaceans, molluscs, and aquatic plants [1]. 
According to [2], aquaculture in the world has reached 85 million t in 2019. In Croatia, the 
most common species in mariculture are Atlantic blue tuna, sea bream, sea bass, mussels, 
and ostriches [3]. Significant improvements have been made with this biotechnological 
approach, but it is primarily related to the quality of breeding of existing species, the 
introduction of new breeding species, and the interaction of ecosystems and organisms. 
In [4], the authors used a model called DEXi Aqua for the assessment of sustainable aqua-
culture production and directly expressed the need for its further application as well as 
a need for future sustainability studies of aquaculture farms.

2. INTEL-MARIC ACTIVITIES
Organizational activities are aimed at establishing a research center that would serve to 
exchange knowledge and experiences in mariculture production. Through communica-
tion with stakeholders from the mariculture, data on technical problems are collected 
and discussions are held on possible solutions for the best possible production, with the 
lowest possible environmental impact. Technical activities include analysis of potential 
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sites that are not currently exploited, analysis of energy potential and temperature profile 
in the Adriatic, and analysis of regulations. Determining mariculture zones by mapping 
relevant environmental data, allows the testing of highly sophisticated systems and the 
impact on the quality of cultivation. With data from sensors for water quality processed 
by mobile application, the producers will have a real time insight into critical parameters 
and will be able to perform preventive and corrective activities in a timely fashion. The 
analysis of greenhouse gas emissions, seawater quality, and total life costs will offer a 
pathway for mariculture in Croatia to be sustainable, considering three pillars of sus-
tainability (social, economic, environmental). Preliminary analyses of implementation of 
Renewable Energy Sources (RES) in the mariculture farms indicate an emission reduc-
tion of about 20% and an increase in capital costs by only 0.61% [5]. However, within 
INTEL-MARIC, more detailed studies will be conducted, bearing in might high fluctua-
tions in energy prices.

3. CONCLUSIONS
The aquaculture industry has a big opportunity for its development in Croatia. To 
become more competitive and sustainable, extensive interaction between all involved 
stakeholders is needed. This will be strengthened by recently established INTEL-MARIC 
research center, through a set of administrative and technical steps, based on the top-
level research findings by the INTEL-MARIC team.
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