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• It widely recognized that the Technological Innovation (TI) is a key 
factor that:

▪ facilitates and promotes socio-economic and sustainable 
environmental development of mountain communities

▪ improves the knowledge on condition, status and dynamics of 
Natural Resources (NRs) as well as  on interaction of 
concerned ecosystems

▪gives impulse to other kind of innovations 
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• TI is a new or improved product (machines, equipment, plants), … or 
process (i.e., product's life cycle, waste reduction, circular & 
bioeconomy, environment modelling/monitoring) in the marketplace 
or in the public whose technological characteristics are 
significantly different from before

• The product or process is considered to be an innovation if it 
achieves specified advantages for the local enterprises/territory-
community in sustainably managing NRs concerned (i.e. water 
(rivers, lakes, air, soil, forest, flowers, grassland, pastures, wild 
game, …)
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• When NRs are left unchecked or poorly managed, the above threats 
can critically undermine the benefits, or ecosystem services, that NRs 
generate and on which the ecosystem and mountain territories an d 
communities survival depends

• TI is helping to make a difference in the way governments and 
communities lead NRs Management (NRM)
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• Digital TI is helping to make a difference in the way governments, 
communities lead NRM

• Digital solutions, when developed and applied in a customisable and 
scalable way, can enhance the quality and efficiency of data collection, 
empower local and global communities to be engaged in conservation 
efforts, and aid real-time decision making towards extreme events of 
climate change
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The use of tools such as mobile devices, satellites, the Internet of Things 
(IoT) and artificial intelligence (AI) in NRM is still nascent

Over the last decade, a growing body of evidence has emerged showing 
how these technologies can bring incremental, and sometimes 
transformational, improvements to the way communities are tackling 
climate change, reduce biodiversity loss and optimizing NRs contribution to 
resilient livelihoods

Digital technology is raising productivity and improve data mining and 
monitoring operations to assess the quality and quantity of ecosystem 
services (provisioning, regulating, cultural) provided by NRs
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• TI for NRM is a process of many discrete decision and behaviors involving 
▪ social units  at many different levels of aggregation (including individuals, groups, 

organizations, industries and economies) and most of them are not even selfconsciusly
aware of being part of such process

▪ institutions (as regulation, standard, …) at national, regional and local level not always 
interconnected and prone to digital transition

• Use and benefits from development of connecting technologies may be locally 
delayed due to low digital literacy of communities of rural remote areas or even 
limited by bureaucracy or inadequate investments on infrastructures. 
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several devices on microprocessor and 
wireless data transmission via radio 
(LoRa- Sigfox) for monitoring 
environmental parameters with 
applications in the agricultural and 
forestry fields. In particular, the 
company has developed a device called 
TreeTalker (TT +) capable of measuring 
in real time the water consumption of 
trees, the growth of biomass (diameter) 
and the state of health of the leaves
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Use and benefits from development of
connecting technologies may be locally
delayed due to low digital literacy of
communities of rural remote areas or
even limited by bureaucracy or
inadequate investments on
infrastructures.
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• Role of digital TI on NRM crucially depends on ability of communities to keep up with the 
change. This induces shifts in their skill education and long-life learning. “Learning 
communities” generate roadmapping/backcasting pathways in a long run (vision) to foresee 
and monitor their digital transition and to become real “Smart communities” able to 
anticipate uncertainties on NRM

• Digital TI on NRM requires an  accompanying process of organizational change. National, 
regional, local or sectoral innovation systems (see clusters, hubs competence centers) of each 
region should enhance networking with those of other territories and involve in a participatory 
way  digital TI users, interested decision makers, research centers and further stakeholders

• Effective digital TI on NRM needs to overcome the fragmentation and reluctance to share the 
collected data, to standardize their quality and to enhance their interoperability. Data should 
be accessible  from one entry point in order to use them for NRM policy monitoring and better 
guide public and/or private subvention, …
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