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Team Chile is participating in the Solar Decathlon 2020 [1] 
with a solar-powered representative dwelling called “Casa 
FENIX 2.0”, a single-family unit of mixed-use multifamily and 
multi income development that is innovative, cost-effective, 
and energy-efficient. Casa FENIX 2.0 starts from the “Meta-
morphosis” concept, which sees housing as a process that 
adjusts to the family life cycle and changes of family pro-
files, fostering high flexibility by continuous architectural 
transformability from an early stage of design. Originally, 
Team Chile’s approach was to target urban infill issues with 
solar housing development. However, faithful to its resilient 
philosophy, our current prototype has adapted to respond to 
a post-disaster reconstruction after a devastating fire last 
December in Valparaíso, Chile. This version FENIX 2.0 will be 
the Uribe-Troncoso family home as part of the reconstruc-
tion program of the Ministry of Housing and Planning, MIN-
VU, through the subsidy given by Housing and Planning Re-
gional Authority, SERVIU of Valparaíso. The present project 
will continue later to build more FENIX 2.0 as a triplex and 
small residential clusters for the reconstruction of 245 lost 
homes.
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The Casa Fenix 2.0 is eligible for a public housing subsidy granted by the Ministry 
of Housing (the subsidy pays 35% to 50% of the total cost once families have saved 
30% of the total cost to their own place). This will allow accessibility to housing for 
low and middle-income sectors. The cost of the public houses subsidy runs from 
US$ 40,000.- to US$55,800.- (with areas of 60 sqm to 80 sqm respectively). For the 
case of reconstruction subsidy, the pressure of time to rebuild fast the lost homes 
for local authorities allows them more freedom of different subsidies based on par-
ticular cases, seeing this as an opportunity to correct previous defects produced by 
the self-construction. It is possible for example to apply a subsidy for small clus-
ters of homes, from three to nine units, where density favors sustainability. Also a 
subsidy for renewable energy technologies for hot water can be added, and to any 
reconstruction post-catastrophe a 30% of the regular subsidy is added for demoli-
tion, mitigation and site work preparedness (i.e. retaining walls) to prevent further 
catastrophes. For Casa FENIX 2.0 we have added the 30% extra and the renewable 
energy technology for hot water subsidy as well.

Affordability

The Casa Fenix 2.0 proposal is located in Rocuant hill of Valparaíso, one of the 42 hills, 
where a group of families have challenged local authorities and the private housing 
market to produce social housing in a neighborhood devastated by a forest fires that 
reached a urban sector where these neighbors inhabited for the last three decades. 
This group of families settled on Rocuant hill informally as they arrived in the city of 
Valparaíso, and the majority of them have regularized their land ownership. They all 
belong to the group of the population whose incomes made them eligible to apply 
for the public housing subsidy. Therefore the big task for Team Chile is to demons-
trate market viability of Casa FENIX 2.0 as a social housing, which is not when doing 
a demonstrative prototype with innovative techniques to build it. Casa Fenix 2.0 was 
made possible due to donations and sponsors. And, for Chile if we removed the ex-
pensive renewable energy technologies, such as PV panels, double paned windows 
and robot assisted carpentry of GlueLam beams, we could reach a more competitive 
price. Even if we scale up the project, it still does not reach financial feasibility.

Financial Feasibility

he CAR offers value based on the prefabrication of timber frames assembly using 
complex geometry timber joints. This way, the industrialized production of wooden 
houses with timber joints made by robots, will allow us to take advantage of the Chi-
lean timber industry, lower costs in metal joints and take advantage of development 
by reducing construction times in the future. In Chile there are currently approximate-
ly 500 industrial robots installed, which serve different areas of the industry, without 
considering a significant usage in the building construction sector, and only one in the 
laminated wood industry. For this reason, it is intended to shorten this technological 
gap, by disseminating the CAR process through the demonstration home Casa FENIX 
2.0.

After the robot-machined process was done, a comparison analysis of the prefabri-
cation and materials of the structure of casa FENIX 2.0 prototype with other equiva-
lent construction materials was carried out. Relevant aspects were established to 
compare and evaluate the life cycle and span of the prototype.

Robot Assisted Carpentry (CAR) Innovation Technology
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Table 1: Evaluation of Prefabrication. Comparison of 3 Types of Beams (Ramírez, 2019) 

The Rocuant Hill of Valparaíso is a neighborhood with great urban facilities (schools, 
universities, hospitals, commerce, transportation, etc.) with excellent access to ser-
vices, therefore, the cost of living in consolidated areas is lower in comparison with 
that of social housing located in the outskirts. The mobility from the working district 
and services is very accessible, in less than 15 minutes by public transportation one 
can reach Valparaíso downtown, where the urban center is located, this means down 
the hill, when going up the hill, it takes 5 minutes extra, and in both way it is subjected 
to traffic. 

Previous experience legacy. Since the beginning of UTFSM Casa FENIX in 2012 for 
SDE 2014 competition, a research group was formed and the work has been maintai-
ned to this day obtaining different R+D+I grants, thanks to this, the group has maintai-
ned a network of sponsors from the building industry that are willing to continue their 
support, including this new challenge of Casa FENIX 2.0. The Team formed as a part 
of this group. As we knew the news of our participation in the SD2020 competition, 
the conversations have continued with the following sponsors: Industria El Volcán 
SA, V-Energía, Rootman, Rehau, CINTAC and other companies and local authorities. 
Agreements with discount of high quality materials and also donations were carried 
out.

Prototype Construction Cost Distribution. The table below includes the percentage 
distribution exclusively for the construction of the prototype. 

Table 02. Sponsors and their monetary contribution
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UTFSM, our institution’s contribution.  As shown in the table above, 35% of the to-
tal cost of the construction of the prototype was assumed by our institution. Where 
70% of which is as a pecuniary contribution and 30% as non-pecuniary contribution, 
the latter is valued through the use of infrastructure, laboratories, workshops and 
human resources with respect to the administrative and academic dedication of fa-
culty involved with it. The UTFSM also supports the whole area of communication 
and marketing. 

Government Subsidy. The second 50% of the total financing of the project was obtai-
ned through the subsidy granted by the government to the affected family, which was 
necessary to have a social housing construction firm to build Casa FENIX 2.0, being 
monitored at all times, while pandemic protocols allowed it, by the three females de-
cathletes that remained involved along with the faculty who are participating of the 
project, this was possible only for the members of the team that lived in the nearby 
town. 

Privates. The left 15% came from private companies, both in cladding materials, 
windows, thermal insulation and timber structure. Donations and sponsoring were 
strongly reduced due to the consequences produced in the building material industry 
by the COVID19, which paralized the market activity for a whole semester.

Construction Feasibility. To begin the construction on the chosen site it was neces-
sary to have the building permit demanded by the Chilean regulations and issued 
by the Building Office from the Valparaíso City Hall (figure 1), which was submitted 
in March 2020 and the permit was finally approved and issued in July of the same 
year, meeting all the Chilean building code, OGUC. Due to COVID19 health protocols 
and 6-month quarantine period the established deadlines delayed all construction 
processes in the country, the transport of materials and even worse, the provision of 
building materials, needing to be replaced by other similar and make changes to the 
last minute. Also, there is a shortage of wood, wood and metal panels, windows and 
many others building materials until today. 

Figure 1. Building Permit issued by Building Office from Valparaiso City Hall
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Although it is true, profitability is a complex issue in this case, since in our country it 
is very difficult to access this type of construction with one’s own resources, but ne-
vertheless, the adaptability of the design can be addressed in social housing with the 
benefits that the same state can provide. The government  provides financial support 
for construction and access to sustainable technologies, such as solar panels for hot 
water.
In addition, having a home that meets all quality construction standards and also 
has associated resilience systems with respect to natural disasters (earthquake and 
urban fire), has a greater acceptance at the time of applying for design and building 
competitions. The government is increasingly financing social projects that meet not 
only the basic services of living, but also meet high standards of quality and respond 
to latent problems, in order to enhance quality of life for people.

Cost-Effectiveness 

The project was built and adapted for a family that lost their home in the fire of De-
cember 2019 in Valparaíso, for which Team Chile had to go through and exhausting 
revision to meet the quality standards according to Chilean regulations and comply 
with decrees for social housing subsidy, while at the same time maintaining the bu-
dget assigned to the project and committed by the construction firm that was willing 
to accept this challenge. The list below was provided by them based on the agreed 
modification we made in order to be profitable for the construction firm. Team Chile 
had to rely on it as the only option for Casa FENIX 2.0 to be built during COVID19 pan-
demic period.

Casa FENIX 2.0 Building Construction Costs
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For the whole human capital involved in the project, the local housing authority officers, the cons-
truction firm members, the three female decathletes that remained in the team accompanied by three 
professors and the prospective occupants, we all worked together as a bigger team towards the same 
purpose to meet the construction deadlines, working resiliently in difficult times. Construction mate-
rials scarcity have delayed our ambition to meet deadlines, which at last made the whole project more 
expensive.  
The sustainability of Casa FENIX 2.0 is guaranteed by the application of sustainable materials and 
technologies of high quality standards, and can be easily and cost-effectively maintained. A necessary 
training for the families about the bases of new technologies is considered, this training will include 
a printed manual to be handed to the family for good practices in regard to functioning, usage and 
maintenance of technologies and design house features, to secure the projected energy performance 
and the reduction on power, gas and water consumption bills, as well as providing the psychological 
tranquility for the family in regard to being better prepared again fires and earthquakes.




