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Abstract: Economic profitability of harvested softwood in Southwestern Europe is limited for low 

quality logs. Some social and environmental consequences of low incomes of rural activities are 

rural depopulation and accumulation of biomass in unmanaged forests. The energy efficiency of 

buildings could be improved as construction material employing local bioresources that are 

currently used to manufacture products of low added value. Here, the IMIP project (Innovative Eco-

Construction System Based on Interlocking Modular Insulation Wood & Cork-Based Panels) aimed 

to support the change towards a low carbon economy using bioproducts (pinewood and cork) for 

smart, sustainable, and inclusive growth with a special focus on the public construction sector is 

presented. The main objective of the IMIP project is to design, validate and implement an innovative 

ecological construction system based on natural biological materials to improve energy efficiency 

in public buildings from the construction, use and demolition phases. The project also develops a 

tool to professionals from the construction sector (architects and engineers) and researchers to assess 

the carbon footprint of buildings. The products of the project have the ambition to improve the 

economic, social and environmental situation of rural areas of Southwestern Europe. 
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1. Introduction 

Socio-economic challenges, such as rural depopulation and unemployment, are shared 

throughout the south-western region of Europe [1,2]. Population and economic activity in the region 

are not distributed homogeneously. Most of the inhabitants live in big cities nearby the sea line where 
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the industry is concentrated [3]. Young people from inland rural areas move towards urban areas 

looking for job opportunities. Small and medium-sized enterprises (SMEs) in rural inland areas, 

mainly managed by elders, have not the capacity to invest on innovation and become old-fashioned 

[4].  

The abandonment of rural areas has had consequences on forests. Less productive agricultural 

crops or those with difficult access are being abandoned and forest occupies them [5]. Also, 

traditional use of biomass as firewood has been substituted by fossil energies since the middle of the 

20th century. Because of this lower economic and social activity, forests become unmanaged and 

biomass accumulates creating horizontal and vertical continuity what increases the risk of natural 

disasters like big wildfires [6,7]. 

The South-Western Europe is one of the world most responsive regions to climate change [8,9]. 

Forecasted climate change in southern European countries are an increase of temperatures and 

severer summer droughts [10]. Desertification and soil erosion are current problems that will move 

northward under future forecasted scenarios of climate change. These changes together with current 

conditions of unmanaged forests increase the risk of wildfires [11]. The overall consequences may 

have not only environmental impacts (loss of biodiversity, soil erosion, sudden and uncontrolled 

emissions of sequestered carbon etc.) but also direct social impacts including a reduction of water 

and air quality [9,10]. 

The large extensions of vast forest areas in the South-West region of Europe and the high 

concentration of unused biomass devise an opportunity to produce new wood-based products from 

it. A smart growth focused on the promotion of a circular bio-economy based on knowledge and 

innovation is an excellent opportunity especially for SMEs in the region. In addition, the cooperation 

between businesses to start new economic activities of high added value in rural areas may contribute 

to the creation of new job opportunities and increase social cohesion [12]. Also, the removal of such 

biomass will reduce the risk of wildfires in Mediterranean areas and improve forest management 

[13]. Other lignocellulosic materials from the region like cork can be employed to produce innovative 

products of high added value [14]. 

In Europe, the building sector which represents 42% of the energy consumed, 35% of total 

greenhouse gas emissions, 50% of the materials consumed, and 30% of the water consumed [15], is a 

strategic sector with high potential benefits to use local natural resources like wood and cork. Some 

regions in the South-West Europe play an important role as leaders on industrial production on 

specific sectors showing a resilient capacity in front of the economic crisis of the last years. Their 

economic, industrial and scientific dynamism contributed to have the lowest unemployment rates in 

this region. The forest-based industry could use the example of these sectors and reduce the impact 

of the global crisis on the sector through cooperation, for instance, through clusters, specialized 

associations of companies and professionals, and centers of excellence [16] to build the base of 

industrial production in the region. 

Wood and cork are local natural resources whose technical characteristics make them excellent 

raw materials for construction. Wood is not simply a low-density biological material whose processes 

of industrial transformation and production emit less greenhouse gas emissions than its competitors, 

but it also stores atmospheric carbon. In south-western Europe there are few wooden buildings in 

comparison to other European regions [17]. Therefore, it is the European region where the potential 

climate change mitigation through the substitution of materials may have the biggest impact. 

Taking into account all these aspects, the Interreg Sudoe IMIP project (Innovative Eco-

Construction System Based on Interlocking Modular Insulation Wood & Cork-Based Panels) aims to 

support the change towards a low carbon economy using bioproducts (wood and cork) for smart, 

sustainable, and inclusive growth with a special focus on the public construction sector. 

2. Methods 

An international consortium of nine partners from Spain, France and Portugal with different legal 

natures and expertise collaborate to improve the energy efficiency policies in public buildings and 

homes through the implementation of networks and joint experimentation. The main objective of IMIP 
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is to design, validate and implement an innovative ecological construction system based on natural 

biological materials to improve energy efficiency in public buildings from the construction, use and 

demolition phases. Interlocking modular insulation panels manufactured with Mediterranean 

pinewood and cork will be designed and prototypes manufactured. These innovative panels and 

prefabricated construction solutions (insulating partitions, frameworks, floors and light roof structures) 

will be tested on certified labs to analyze their technical behavior in terms of mechanical performance, 

durability, acoustic and thermal insulation and energy efficiency. Technical and economic evaluation 

as well as an environmental assessment will be carried out. 

Another relevant objective of the project is to provide a tool to professionals from the construction 

sector and researchers to assess the carbon footprint of buildings, specifically developing BIM (Building 

Information Modeling) tools. 

3. Results and Discussion 

One of the main expected results is an interconnected modular system of insulating panels made 

of pinewood (Pinus pinaster Aiton. or Pinus halepensis Mill.) and cork (Quercus suber L.) to improve 

energy efficiency of buildings, including their entire life cycle. The panels will be composed by a three-

layered Cross Laminated Timber (CLT) on each external side and an inner layer of cork. When building 

design will require it, panels will include internal ribs to improve technical performance. 

After prototype testing, this system will be applied in public buildings through four pilot actions: 

two in Spain, one in France and one in Portugal. The pilot action in Portugal will be temporal aiming to 

test the assembly and disassembly of panels and its transport for its reutilization. The pilot action in 

France will allow to test panels performance against fire. One of the pilot actions in Spain will 

demonstrate the possibility to employ exclusively this new construction system to build a new building. 

The other pilot action in Spain will demonstrate how panels can complement a new building made with 

a different construction system. 

Another expected result is the development and implementation of a specific plug-in for BIM tools, 

which will be a technical support for architects and engineers in building projects. This plug-in will 

complement the analysis of environmental benefits of these innovative bioproducts used in 

construction (carbon storage and substitute effect). 

In addition, some of the most relevant products will be a roadmap towards an increased use of 

wood and cork in public buildings of South-West Europe, a roadmap for improving energy efficiency 

in public buildings through use of local bio-resources, and a technical sheet to be included in official 

recognized tools for policy implementation. Other products will be training courses, scientific 

publications, or the methodology description for panel installation. 

This project will create several opportunities for regional challenges. The promotion of smart 

growth focused on promoting a circular bioeconomy based on knowledge and innovation is an 

excellent opportunity for SMEs located in rural areas of the south-western Europe. Cooperation 

between companies and research organizations to start new high value-added economic activities in 

rural areas can contribute to create new job opportunities and increase social cohesion. 

The high concentration of unused wood and cork resources in the region creates an opportunity 

to be used as raw material to produce innovative wood and cork-based products. Furthermore, the 

harvest of this biomass will reduce the risk of wildfires and will contribute to the improvement of 

sustainable forest management. The construction sector, due to its high impact, is a tractor sector with 

high potential benefits for the use of local renewable natural resources such as wood or cork. 

This added value endowment of forest products in turn represents an opportunity for rural 

development and employment for local populations that could reverse the serious trend of 

depopulation suffered by rural communities. 
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