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Personal information 

Name Jurre de Zwart 

Student number 4846729  
 

Studio   

Name / Theme Architectural Engineering 

Main mentor Mauro Parravicini Designtutor 

Second mentor Pierre Jennen Researchtutor 

Argumentation of choice 
of the studio 

A strong interest in (sustainable) materials, their 
properties and how these can be used to their full 
potential in the build environment, with the believe that a 
structure can be visually pleasing, creating interesting 
spaces, so that it doesn’t have to be covered with 
secondary materials.   

 

Graduation project  
Title of the graduation 
project 
 

New Farming 
An overview in the growth, production and implementation of biobased 
building materials in local architecture in the sub-alpine zone of the Western 
Italian Alps 

Goal  
Location: Pian della Regina, the sub-alpine zone of the 

Italian Western Alps 

The posed problem,  The abandonment of alpine farms that form the 
basis of alpine towns, and with this the loss of 
alpine agriculture, by the competition with larger 
and more efficient farms in the lower lands. 

research questions and  Below 

design assignment in which these result.  Below 
Research question: 
How can the growth, production and implementation, in local architecture, of biobased materials 
support the preservation of the farming-towns at sub-alpine elevation in the Western Italian Alps? 
 
Sub questions:  
What biobased building materials can be grown in the sub-alpine zone, looking at the specific soil, local 

climate and height, and how can this have a positive influence on the local biodiversity? 

What biobased building materials can be produced from the grown plants? 

In what way can the locally grown biobased building materials be implemented in the architectural 

typology of the Western Alps? 
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The design question is:  
How can the traditional farms of the town of Crissolo in the Italian Alps be revived throughout the 
principle of new farming and the implementation of biobased materials, while maintaining the cultural 
identity and ecological biodiversity? 
 
The design-assignment is: the design of an alpine farm through the principle of ‘new-farming’ and with 
the use of the full process of biobased materials, as researched in the research paper. The goal of this 
is to create a building and a process that allows the alpine farming to be revitalized in our current day 
society, while still maintaining the values of it’s historical identity. The principle of new farming looks 
into the combination in farms of both agricultural activities as well as education or tourism. The new 
export from agricultural activities (building materials rather than food) in a smart (building) 
combination with other activities will be the base for its revival.  
 

Process  
Method description   
The research will be a life cycle assessment, focussing on crops that are able to grow and be used in 
the build environment in the Western Alps. The life cycle assessment can best be defined in the systemic 
approach into evaluating products or processes in their full begin to end. In the case of building materials 
this means from ‘cradle to grave’, from the planting of the crops till the disposal after use. The 
assessment identifies the used energy, and with this the materials and wasted, obtained from and put 
into the process, as seen in figure 1. The two main objectives of the assessment in general are to specify 
and rate the process’ environmental performance to make a decision between options and to perceive 
possibilities of improvement of a product or process, being in both the full process or a part (Ding, 2014).  

  
Fig. 1: Life Cycle Assessment (Ding, 2014) 
The first two chapters will be a literature study on current knowledge. As the life cycle assessment is a 

way to structure the different influences, these first have to be gathered and identified in order to take 

a look at the full process. The first chapter looks into the growth of the materials, acknowledging the 

(positive) environmental impact these materials can have before they are being used as building 

materials. In his work, Robert Dodgshon analyses historical documents to  identify the crops that used 

to be grown, the result of this work is the basis of this paper. Through analysis of the local (changing) 

environment and of the influence of farming on local biodiversity a framework is created for the process 

of farming biobased materials, taking into account both the export and environmental influence.  This 

part has an influence on both the input (materials and energy) as well as the output, as the growth of 

plants has a negative emission sum. 

The second chapter is also based on literature research, looking at the next step in the process: the 

creation of raw materials. For this the crops are organised into four groups, based on the fibre-type 

obtained from the materials. Using literature the accessory crops and their raw material products are 

being analysed on efficiency, workability and performance, focusing on the middle part of the LCA 

diagram. With this a conclusion is made on which materials are most suitable in creation of building 

systems.  

 

 



Literature and general practical preference 
 
Altieri, M. A. (1999). The ecological role of biodiversity in agroecosystems. Agriculture, Ecosystems & Environment, 74(1–3), 19–31. 

https://doi.org/10.1016/s0167-8809(99)00028-6 

Altieri, M. A. (1999). The ecological role of biodiversity in agroecosystems. Agriculture, Ecosystems & Environment, 74(1–3), 19–31. 

https://doi.org/10.1016/s0167-8809(99)00028-6 

Altieri, M.A (2009). Green deserts: Monocultures and their impacts on biodiversity. University of California, Berkely, Latin American 

Scientific Society of Agroecology 

Isenring, R. (2010). Pesticides and the loss of biodiversity. Pesticides action network. 

Cornaro, C., Zanella, V., Robazza, P., Belloni, E., Buratti, C., et al.: An innovative straw bale wall package for sustainable buildings: 

experimental characterization, energy and environmental performance assessment. Energy Build 208, 109636 (2020). 

https://doi.org/10.1016/j.enbuild.2019.109636 

Costantini, E. A. C., Urbano, F., & L’Abate, G. (2004). Soil regions of Italy. ResearchGate. 

https://www.researchgate.net/publication/258023666_Soil_Regions_of_Italy 

De Serres-Lafontaine, C., Blanchet, P., Charron, S., Delem, L., & Wastiels, L. (2023). Bio-Based Innovations in Cross-Laminated Timber (CLT) 

Envelopes: A Hygrothermal and Life Cycle Analysis (LCA) Study. Social science research network. https://doi.org/10.2139/ssrn.4615698 

Duru, M., Thérond, O., Martin, G., Martin‐Clouaire, R., Magne, M., Justes, É., Journet, E., Aubertot, J. N., Savary, S., Bergez, J., & Sarthou, J. P. 

(2015). How to Implement biodiversity-based agriculture to Enhance Ecosystem Services: A review. Agronomy for Sustainable Development, 

35(4), 1259–1281. https://doi.org/10.1007/s13593-015-0306-1 

Flury, C., Huber, R., Tasser, E. (2013). Future of Mountain Agriculture in the Alps. In: Mann, S. (eds) The Future of Mountain Agriculture. 

Springer Geography. Springer, Berlin, Heidelberg. https://doi.org/10.1007/978-3-642-33584-6_8 

Gramitherm. (2023, 22 mei). Products - Gramitherm. https://gramitherm.eu/products/?lang=en 

Grassland show minimal sign of biomass reduction after drought and therefor can be used at the edge-seasons. 

Hoffman, A. A. & Sgrö, C. M. (2011). Climate change and evolutionary adaptation. Nature 470, 479–485. 

Links4Soils. (2009). Soil ecosystem services in the Alps, an introduction for decision-makers [Persbericht]. https://alpinesoils.eu/wp-

content/uploads/2019/11/2019-1025_SoilEcosystemServicesInTheAlps-WEB.pdf 

Climate change and its impacts in the Alps | CREA Mont-Blanc. (z.d.). Climate change and its impacts in the Alps | CREA Mont-Blanc. 

https://creamontblanc.org/en/climate-change-and-its-impacts-alps/ 

Poulenard Jerome, & Podwojewski, P. (2004). Alpine soil [Scriptie]. Université de Savoie. 

Duru, M., Thérond, O., Martin, G., Martin‐Clouaire, R., Magne, M., Justes, É., Journet, E., Aubertot, J. N., Savary, S., Bergez, J., & Sarthou, J. 

P. (2015). How to Implement biodiversity-based agriculture to Enhance Ecosystem Services: A review. Agronomy for Sustainable 

Development, 35(4), 1259–1281. https://doi.org/10.1007/s13593-015-0306-1 

Costantini, E. A. C., Urbano, F., & L’Abate, G. (2004). Soil Regions of Italy. In Researchgate. 

Marini, L., Scotton, M., Klimek, S., Isselstein, J., & Pecile, A. (2007). Effects of local factors on plant species richness and composition of 

alpine meadows. Agriculture, Ecosystems & Environment, 119(3–4), 281–288. https://doi.org/10.1016/j.agee.2006.07.015 

Tello-García, E., Huber, L., Leitinger, G., Peters, A., Newesely, C., Ringler, M., & Tasser, E. (2020). Drought- and heat-induced shifts in 

vegetation composition impact biomass production and water use of alpine grasslands. Environmental and Experimental Botany, 169, 

103921. https://doi.org/10.1016/j.envexpbot.2019.103921 

Jäger, H., Peratoner, G., Tappeiner, U., & Tasser, E. (2020). Grassland Biomass balance in the European Alps: Current and future ecosystem 

service Perspectives. Ecosystem Services, 45, 101163. https://doi.org/10.1016/j.ecoser.2020.101163 

Lokantara, I. P., Suardana, N., Surata, I. W., & Winaya, I. N. S. (2020). A REVIEW ON NATURAL FIBERS: EXTRACTION PROCESS AND 
PROPERTIES OF GRASS FIBERS. International journal of mechanical engineering and technology, 11(1). 
https://doi.org/10.34218/ijmet.11.1.2020.009 

https://doi.org/10.1016/j.enbuild.2019.109636
https://doi.org/10.1007/978-3-642-33584-6_8
https://gramitherm.eu/products/?lang=en
https://doi.org/10.1016/j.envexpbot.2019.103921


Makhoul, N. (2023, 8 december). Hemp: a game changer for the building industry. 2050 Materials - Simplifying sustainable material 

selection. https://2050-materials.com/blog/hemp-a-game-changer-for-the-building-industry/ 

Marini, L., Scotton, M., Klimek, S., Isselstein, J., & Pecile, A. (2007). Effects of local factors on plant species richness and composition of 

alpine meadows. Agriculture, Ecosystems & Environment, 119(3–4), 281–288. https://doi.org/10.1016/j.agee.2006.07.015 

O’Donoghue, T., Minasny, B., & McBratney, A. B. (2022). Regenerative agriculture and its potential to improve farmscape function. 

Sustainability, 14(10), 5815. https://doi.org/10.3390/su14105815 

Pajchrowski, G., Noskowiak, A., Lewandowska, A., & Strykowski, W. (2014). Wood as a building material in the light of environmental 

assessment of full life cycle of four buildings. Construction and Building Materials, 52, 428–436. 

https://doi.org/10.1016/j.conbuildmat.2013.11.066 

Pierik, M., Gusmeroli, F., Della Marianna, G., Tamburini, A., & Bocchi, S. (2017c). Meadows species composition, biodiversity and forage 

value in an alpine district: relationships with environmental and dairy farm management variables. Agriculture, Ecosystems & Environment, 

244, 14–21. https://doi.org/10.1016/j.agee.2017.04.012 

Pierik, M., Gusmeroli, F., Della Marianna, G., Tamburini, A., & Bocchi, S. (2017). Meadows species composition, biodiversity and forage value 

in an alpine district: relationships with environmental and dairy farm management variables. Agriculture, Ecosystems & Environment, 244, 

14–21. https://doi.org/10.1016/j.agee.2017.04.012 

Rahim, M., Douzane, O., Le Tran, A.D., Langlet, T.: Effect of moisture and temperature on thermal properties of three bio-based materials. 

Constr Build Mater 111, 119–127 (2016). https://doi.org/10.1016/j.conbuildmat.2016.02.061 

Research center for Alpine Ecosystems | CREA Mont-Blanc. (z.d.). Climate change and its impacts in the Alps | CREA Mont-Blanc. 

https://creamontblanc.org/en/climate-change-and-its-impacts-alps/ 

Researchcenter mont blanc. 

Sabapathy, K.A., Gedupudi, S., et al.: Straw bale based constructions: Measurement of effective thermal transport properties. Constr Build 

Mater 198, 182–194 (2019). https://doi.org/10.1016/j.conbuildmat.2018.11.256 

Sair, S., Mansouri, S., Tanane, O., Abboud, Y., & Bouari, A. E. (2019). Alfa fiber-polyurethane composite as a thermal and acoustic insulation 

material for building applications. SN Applied Sciences, 1(7). https://doi.org/10.1007/s42452-019-0685-z 

Steen, A.S., Steen, B., Bainbridge, D., et al.: The Straw Bale House. Chelsea Green Publishing, New York (1994) 

Tello-García, E., Huber, L., Leitinger, G., Peters, A., Newesely, C., Ringler, M., & Tasser, E. (2020). Drought- and heat-induced shifts in 

vegetation composition impact biomass production and water use of alpine grasslands. Environmental and Experimental Botany, 169, 

103921. https://doi.org/10.1016/j.envexpbot.2019.103921 

Vancura, V. (2023, 19 april). Zoning of pastures in Alps Zoning of pastures in Alps. European Wilderness Society. https://wilderness-

society.org/zoning-of-pastures-in-alps/#:~:text=The%20Alps%20are%20often%20divided,covered%20by%20forests%20and%20meadows. 

Vėjelienė, J. (2012). Processed straw as effective thermal insulation for building envelope constructions. Engineering Structures and 

Technologies, 4(3), 96-103. https://doi.org/10.3846/2029882X.2012.730286 

Vinod, A. V., Sanjay, M. R., Siengchin, S., & Parameswaranpillai, J. (2020). Renewable and Sustainable Biobased Materials: An assessment on 

biofibers, biofilms, biopolymers and biocomposites. Journal of Cleaner Production, 258, 120978. 

https://doi.org/10.1016/j.jclepro.2020.120978 

weather-and-climate.com. (2023). Climate Ostana (Piedmont), Averages - Weather and climate. World Weather & Climate Information. 

https://weather-and-climate.com/average-monthly-Rainfall-Temperature-Sunshine,ostana-piedmont-it,Italy 

Žydelis, R., Herbst, M., Weihermüller, L., Ruzgas, R., Volungevičius, J., Barčauskaitė, K., & Tilvikienė, V. (2022). Yield potential and factor 

influencing yield gap in industrial hemp cultivation under nemoral climate conditions. European Journal of Agronomy, 139, 126576. 

https://doi.org/10.1016/j.eja.2022.126576 

 
 
 
 

https://doi.org/10.1016/j.agee.2006.07.015
https://doi.org/10.3390/su14105815
https://doi.org/10.1016/j.conbuildmat.2013.11.066
https://doi.org/10.1016/j.agee.2017.04.012
https://doi.org/10.1016/j.conbuildmat.2016.02.061
https://creamontblanc.org/en/climate-change-and-its-impacts-alps/
https://doi.org/10.1016/j.conbuildmat.2018.11.256
https://wilderness-society.org/zoning-of-pastures-in-alps/#:~:text=The%20Alps%20are%20often%20divided,covered%20by%20forests%20and%20meadows
https://wilderness-society.org/zoning-of-pastures-in-alps/#:~:text=The%20Alps%20are%20often%20divided,covered%20by%20forests%20and%20meadows
https://weather-and-climate.com/average-monthly-Rainfall-Temperature-Sunshine,ostana-piedmont-it,Italy
https://doi.org/10.1016/j.eja.2022.126576


Reflection 
1. What is the relation between your graduation (project) topic, the studio topic (if 

applicable), your master track (A,U,BT,LA,MBE), and your master programme 
(MSc AUBS)? 

The graduation topic looks into the use of newly found biobased building materials 
and their implementation into the build environment. With this research is being 
done on the creation and evolution of building systems into more widely used 
architecture by coming up with easy to use systems.  
With the research a strong link is made between the use of materials from a more 
technical perspective, as well as the experience in construction as well as during use 
of the architecture. From my believe, the way we experience buildings is of large 
importance in the design of projects and should also be taken into account when 
choosing which materials are being used in construction. This gives a strong link in 
interests of a more experience based architecture and its technique (as being the 
focus of architectural engineering). 
 
2. What is the relevance of your graduation work in the larger social, professional 

and scientific framework. 
A research on the full process of biobased materials by using the LCA (Life Cycle 
Assessment) tool, from the growth of materials to their implementation in the build 
environment. The current status with biobased materials is that there is a lot of 
knowledge on the materials, though there is an extra step to be taken before it can be 
fully implemented on a large scale in our build environment. This research analyses 
the full process, but on a smaller scale, to function as an example.  

 
 

 


