
 

Ecolture is a three year project approved on the first call of the Eco-Innovation Programme 2008 - 2013, financial 

instrument which main objective is to boost European’s environmental and competitive standing by supporting 

innovative solutions that protect the environment while creating a larger market for “green” technologies, 

management methods, products and services. 

  

 

 

Ecolture Project aims to boost the initial implementation of an innovative solution for the integrated control and 

monitoring of the whole production processes related to climate and fertilisation in European greenhouses.  

The Ecolture consortium, led by Inkoa, also involves the National Centre of Microelectronics belonging to the Spanish 

Council for Scientific Research (CSIC) with expertise in microsystems for ion detection and the Cooperative Barrenetxe, 

producer and distributor of horticultural products. 
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Project Objectives 
 

The main target of this project is to increase sustainable capacities of agrifood SMEs releasing marketable solutions 

focused on the eco-efficient management of irrigation and microclimate variables in hydroponics greenhouses. For 

the fulfilment of this objective, the following strategies will be implemented, which will cover the whole production 

chain in the intensive horticulture sector, under a life cycle approach: 

• Optimised efficiency of water, raw materials and fertilisers’ usage by means of an on-line monitoring system of 

the irrigation and fertilisation in soil-less cultures. This system includes a microsystem for chemical detection of 

specific ions (potassium, nitrate, chlorine and sodium) and allows direct measurement of water parameters in 

soil-less cultures.  

• Optimised energy efficiency of greenhouses by means of a system for the precise control of their microclimate 

conditions and greenhouses facilities (light, temperature, humidity, CO2, etc).  

ECOLTURE 
 Monitoring tools for a sustainable management of irrigation 

and microclimate in European greenhouses. 



Current Status of Control and Monitoring 
 

Intensive agriculture is outlined as the most feasible solution to the high demand of 

agricultural products due to the growing population and the consumer’s requirement of 

healthy, safe and high quality products. Nevertheless, intensive agriculture reports serious 

environmental impacts that have forced the different administrations to establish legal 

dispositions directed to reduce them.  

Therefore, agriculture and horticulture have to face their polluting aspects, such as the 

discharge of nutrients, the emission of pesticides and the waste of materials such as plastics 

and substrates for cultivation. 

Changes in temperature, humidity, light, and other greenhouse conditions can have a 

profound effect on the productivity and quality of the growing crops, as in the impact of raw 

materials, natural resources, and energy use. The control of these parameters aims to meet a 

two-fold objective; to provide quality, safe, and cost-effective products and to reduce the 

impact in the environment of the activities of agrifood industries.  

Intensive and protected cultures demand a very precise control of their microclimate and 

fertigation conditions that traditionally has been carrier out by: 

Microclimate control  

At the moment, most controllers designed for 

greenhouses are associated to control variables 

such as temperature and humidity , controlled 

through actuators as windows, nebulisation nozzle, 

shadow screen or heating. Nevertheless, the control 

of a greenhouse must take into account all those 

variables that affect directly to the culture growth, 

such as PAR (photosynthetically active radiation) or 

CO2 richness. 

Fertigation control 

Protocols employed nowadays for the readjustment 

of the nutritive solution in hydroponics are based in 

the control of EC and pH and in periodic chemical 

analysis required, usually every two or three weeks 

for major elements (N, P, K, Ca, and Mg) and every 

four or six weeks for trace elements (Na, B, Cu, Fe, 

Mn, Mv, and Zn). Those kinds of protocols allow the 

automated control of electrical conductivity but not 

the nutrients dosage in real time.  
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Fertigation control in Greenhouses Electric Panel in Greenhouses 



Legislative Framework 

As the environmental consequences of modern agricultural practices come under increase public awareness, 

concern is being voiced over long-term damaging effects on the ecosystems and human health. Greening the 

Common Agricultural Policy is a part of a wider process of addressing local, regional, national and even global 

environmental concerns. These relate to climate change, pollution by nitrates and pesticides, soil preservation, water 

management and biodiversity conservation and have attempted to ensure that farmers optimise their use of 

resources, operate efficiently and minimise waste and pollution effects.  

Nitrates: The 91/676/CEE Directive of 12 December 1991 managed 

by Member States and with the objectives of reducing water pollution 

by nitrates from agricultural sources preventing further pollution related 

to water protection against pollution caused by nitrates, involves: 

monitoring of water quality in relation to agriculture; designation of 

Nitrate Vulnerable Zones; establishment of (voluntary) codes of good 

agricultural practice and of (obligatory) measures to be implemented 

in action programmes for the nitrate vulnerable zones. Later the 

2000/60/CE Directive of 23 October 2000 known as Water Framework 

Directive, gathers in one of his objectives to guarantee the progressive 

reduction of the contamination of the underground water and to avoid 

new contaminations. Among other things, these waters that are 

contaminated by nitrates -almost all the located ones under zones of 

irrigated land- will have to reduce their nitrate content and must have 

a good state in 15 years.  
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Pesticides: The Water Framework Directive provides an integrated framework for assessment, monitoring and 

management of all surface waters and groundwater based on their ecological and chemical status and settle down 

that maximum concentration of pesticides or “related product” that is 0,1 mg.L-1 and 0,5 mg.L-1 for the set of them. 

The concept of “pesticide and related product” must be understood, according to the Manual of Procedures of the 

Commission of the Alimentary CODEX, as regulators of growth, defoliant and any other added substance to cultures, 
pre or post-harvests to protect its deterioration during storage or transport.  

Water Management: Irrigation is also the source of a number of 

environmental concerns, such as over-abstraction of water from subterranean 

aquifers, irrigation driven erosion, soil salinization, alteration of pre-existing semi-

natural habitats; and, secondary impacts arising from the intensification of the 

agricultural production permitted by irrigation. Under rural development measures, 

the CAP provides support to investments for improving the state of irrigation 

infrastructures and allowing farmers to shift to improved irrigation techniques (e.g., 

drop irrigation) that require the abstraction of lower volumes of water.  



The proposed solution consists of climate and irrigation control and monitoring system integrated by wireless sensors 

network and software platform (expert system) which will provide a sustainable and integrated management of 

production processes in greenhouses.  

This new climate control system will be implemented with the objective of optimising and decreasing energy, water 

and raw material consumption while maintaining, or even increasing, quality and production rate.  

The proposed integrated system, which is based on the latest information and communication technologies, promotes 

sustainable agriculture practices.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Proposed Solution 
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Expected Results 
Ecolture Project faces the demand of cleaner and more efficient production processes and will allow the 

improvement of the Agrifood industry competitiveness and eco-efficiency since it: 

• Secure a more efficient and sustainable management of greenhouses by the wireless monitoring and control of 

production and environmental variables of intensive cultures. 

• Reduce the water consumption by 25-30% in hydroponic greenhouses by the implementation of a platform 

allowing the on-line monitoring and recycling of the nutritive solution.  

• Improve the efficiency in energy consumption by the on-line monitoring of the microclimate and enhancing the 

efficiency of the equipment. The on-line and real-time monitoring of systems may lead to reduction in energy 

consumption of 20-40%. 

• Reduce the amount of wastes and chemicals by increasing the efficient use of external inputs. The precise 

supply of nutrients in correspondence with their uptakes, decrease in 30-35% the generation of wastewater, and 

in 40-50% the spillage of nutrients and fertilisers to the ground water. 

Technologies Involved in the project 



Page 5  News let ter  1  ECOLTURE 

The initiative CIP Eco-Innovation First Application and Market Replication Projects (CIP Eco-Innovation) is part of the 

Entrepreneurship and Innovation Programme (EIP) which seeks to support innovation and small and medium-sized 

enterprises (SMEs) in the EU. EIP aims at achieving better access to finance for SMEs, at support services for business 

and innovation delivered through a network of regional centres, at the promotion of entrepreneurship and innovation 

and at support for policy-making that encourages entrepreneurship and innovation.  

The EIP is part of the Competitiveness and Innovation Framework Programme (CIP), which aims at encouraging the 

competitiveness of European Enterprises. With SMEs as its main target, CIP also comprises actions encouraging a better 

up-take and use of information and communications technologies (ICT) and promotes the increased use of renewable 

energies and energy efficiency.  

With its objective to bridge the gap between research and the market, CIP Eco-innovation contributes to the 

implementation of the Environmental Technologies Action Plan. Between 2008 and 2014 nearly €200 million will be 

available to fund projects that promote eco-innovation in Europe.  

 

 

 

 

 

 

 

CIP Eco-Innovation aims to support project concerned to support the first application or market replication of eco-

innovative techniques, products, services or practices of Community relevance, which have already been technically 

demonstrated with success but which, owing to residual risks, have not yet penetrated the market. They should 

contribute to remove obstacles to the develop0ment and wide application of eco-innovation, create or enlarge 

markets for related products and improve the competitiveness of EU enterprises on world market. The projects should 

also aim at reducing environmental impacts, increasing resource efficiency or improve environmental performance of 

enterprises, in particular SMEs.  

The Executive Agency for Competitiveness and Innovation (EACI), created by the European Commission in 2003, is the 

first of a number of new executive agencies to put policies into action more efficiently and with improved results, 

helping the Commission concentrate on its policy making and institutional tasks. In the execution of the programme, it 

works in close collaboration with its parent General Directorates: Environment, Energy & Transport and Enterprise.  

Eco-Innovation Programme 
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Ecolture Consortium 

Inkoa Sistemas, S.L. (Coordinator) 
 

Ribera de Axpe, 11. Edificio D1 Oficina 208 
48950 Erandio (Bizkaia) 

Spain 
www.inkoa.com 

Tel.: (+34) 902 99 83 67 
Fax: (+34) 902 99 83 66 

 
Contact Person 
Idoia Unzueta 

idoia@inkoa.com 
Amaia Uriarte 

a.uriarte@inkoa.com 

Consejo Superior de Investigaciones Científicas (IMB-CNM) 
 

Centro Nacional de Microelectrónica. 
Campus Universidad Autónoma de Barcelona. 

08193 Bellaterra (Barcelona) 
Spain 

http://www.imb-cnm.csic.es/ 

Tel.: (+34) 93 594 77 00 
Fax: (+34) 93 580 14 96 

 
Contact Person 

Francesc Xavier Muñoz 
francescxavier.munoz@imb-cnm.csic.es 

Barrenetxe, Sdad. Coop. 
 

Barrio Altza, 35 Bajo  
48277, Etxebarria (Bizkaia) 

Spain 
Tel.: (+34) 94 6168143 
Fax: (+34) 94 6168143 

 
Contact Person 
Iosu Arrizabalaga 

produccion@barrenetxe.com 
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