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status-quo that has transformed 

sustainability into nothing more 

than  a “sustained” technocratic 

development. If we accept a 

little dose of generalization, 

sustainable architecture can 

be reduced to a caricature with 

two faces: one, a technophillic 

monument to ecology and the 

second, the pastoral praise of 

passiveness. Both approaches 

raise problems when dealing with 

contemporary concerns such as 

rapid urbanization, environmental 

inequalities or globalized urban 

sprawl. In this context, the project 

looks for a new way to define 

sustainability in architectural 

terms, one that activates ecology 

as a valid and relevant component 

of the design process. To this 

end, a series of interactive tools 

(database, mixer and resource 

manual) are proposed.  

Additionally, the final interface 

serves as a community-based 

platform for collective knowledge, 

one that brings together different 

agents in an interdisciplinary 

discourse of ecology. The 

platform outlines a field of 

operation intended to trigger real 

alternatives to the traditionally 

technocratic notion of modern 

development.

The tools are designed based 

on one basic principle: since 

the architectural techniques 

contained in the database each 

respond to a particular climatic 

context, then, if they are analyzed 

and classified according to 

their essential components 

and physical processes, they 

theoretically can be exported to 

similar climatic conditions  around 

the world to produce similar 

results.   

I n the last decade, the use of 

the word sustainability has 

invaded all domains; it has been 

used alternately as a politic decoy 

to conceal less-than-altruistic 

intentions, as a tag to qualify the 

“goodness” of the architectural 

form or as a marketing strategy. 

However, the deeper impact of 

sustainability on architecture 

remains in doubt. The Brundtland 

Report (UN, 1987), the document 

that first introduced the concept 

of sustainability in architecture 

and that advocated a shift 

in how architectural form is 

created, has barely affected 

how architects proceed at a 

meaningful structural level.  

This research project operates 

at this existing disconnection 

between architectural design and 

sustainable development—whose 

result is a sort of induced 

This project proposes a set of interactive 
tools (database, mixer and resource 
manual) to make ecology an active factor 
in the design process. 



THE PRESENT: 

TECHNOCRATIC MONUMENTS 

TO ECOLOGY VS. PRAISE OF 

PASSIVITY

In the first instance, a building 

designed with no concern for 

ecology is later “plugged in” with 

all the services needed to make 

it energetically efficient. In the 

second, passive techniques are 

explored but with a disturbing 

lack of urban density and large-

scale impact.

1987, BRUNDTLAND REPORT

The institutional formulation of 

sustainability meant, in practical 

terms, the regulation of the use 

of energy and carbon emissions 

involved in the construction and 

functioning of buildings.

1970s OIL CRISIS

The first energy crisis of 

the 20th century opened an 

extended discussion on energy, 

development, systems of 

production and human habitat. 

Brundtland 
Report 
(WCED)

FROM SUSTAINABILITY TO 

“SUSTAINED DEVELOPMENT” 
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It suggests that low-energy architectural 
techniques can be exported along the 
same climatic zone, creating new tectonic 
“common markets.” 

The Koppen-Geiger classification system 
divides the world into a series of  zones 
based on common climatic conditions. 

Köppen-Geiger World Map Climate Classification - Peel, M. C., Finlayson, B. L., and McMahon, T. A. (University of Melbourne)



EXAMPLES OF CITIES INCLUDED IN THE SAME CLIMATIC ZONE (Aw Tropical Savannah)  

- Mumbai, India

- Barranquilla, Colombia

- Manila, Philippines

- Bangkok, Thailand

- Guayaquil, Ecuador

- Ho Chi Minh City, Vietnam

- Kaohsiung, Taiwan

- Darwin, Australia

- Rio de Janeiro, Brazil

- Panama City, Panama

- Kinshasha, DR Congo

- Havana, Cuba

- Bamako, Mali

- Accra, Ghana

- Honolulu, USA

The forms and materials used will vary but 
the environmental effect theoretically 
should be retained.

Low-Energy Tectonics and Design Ecologies / Marcos Garcia Rojo / 11 



Low-Energy Tectonics and Design Ecologies / Marcos Garcia Rojo / 12 

Bone dung Felt Skin Shell Tabby

aSHLAR cAVE
SHELTER

cOBBLE-
STONE cORAL Slate Tufa

Bark Riven Stick Log Pole Slab

Metals
Ply-
Wood

Tar-
paper Glass Lime Plastic

Bamboo Thatch Coconut Grasses Leaves palm

adobe brick
burnt

Ramm. 
Earth

Stab. 
Soil

Sun 
Dried 
Brick

Termite 
Mound

clay 
Bat Cob

Sod Swish

Mould
mud Tabby

animal products

earth & clays

rocks & stone

grasses & palms

timber

manufactured

below 
ground

coastal

desertic
assembly

cladding & 
finishes

stack effect

thermal inertia

heat transfer

phase transition

Captation

capilarity

bernouilli’s  principle

forest
grass-

land
lacus-
trine

lowland

marine riparian

slope upland

compound

grid

Cluster disperse

compact
membranes

arch

brick slab

date palm

dome/vault

dome ribbed

earth roof

gable roof

hipped roof

lantern roof

lintel

squinch/pendentive

truss roof canal

turf roof

lineal

nodal

heating

ventilation & cooling

sanitation & hygiene

water 
supplyorganicvalley

Metal

EXcaV Form Fram Infill joIN

Susp Mou Lay Lash jo-St

Bund Clap Co-M Li-W Matt

Mud BricK palm pl-C pl-M

Rend ShinG St-Rf That Grass

Leaf Rope Tile Radd

Tens wraP ... ... ...

cistern channel

noria well foggara

wheeloasis

Bone dung Felt Skin Shell Tabby

aSHLAR cAVE
SHELTER

cOBBLE-
STONE cORAL Slate Tufa

Bark Riven Stick Log Pole Slab

Metals
Ply-
Wood

Tar-
paper Glass Lime Plastic

Bamboo Thatch Coconut Grasses Leaves palm

adobe brick
burnt

Ramm. 
Earth

Stab. 
Soil

Sun 
Dried 
Brick

Termite 
Mound

clay 
Bat Cob

Sod Swish

Mould
mud Tabby

Bone dung Felt Skin Shell Tabby

aSHLAR cAVE
SHELTER

cOBBLE-
STONE cORAL Slate Tufa

Bark Riven Stick Log Pole Slab

Metals
Ply-
Wood

Tar-
paper Glass Lime Plastic

Bamboo Thatch Coconut Grasses Leaves palm

adobe brick
burnt

Ramm. 
Earth

Stab. 
Soil

Sun 
Dried 
Brick

Termite 
Mound

clay 
Bat Cob

Sod Swish

Mould
mud Tabby

Bone dung Felt Skin Shell Tabby

aSHLAR cAVE
SHELTER

cOBBLE-
STONE cORAL Slate Tufa

Bark Riven Stick Log Pole Slab

Metals
Ply-
Wood

Tar-
paper Glass Lime Plastic

Bamboo Thatch Coconut Grasses Leaves palm

adobe brick
burnt

Ramm. 
Earth

Stab. 
Soil

Sun 
Dried 
Brick

Termite 
Mound

clay 
Bat Cob

Sod Swish

Mould
mud Tabby

Bone dung Felt Skin Shell Tabby

aSHLAR cAVE
SHELTER

cOBBLE-
STONE cORAL Slate Tufa

Bark Riven Stick Log Pole Slab

Metals
Ply-
Wood

Tar-
paper Glass Lime Plastic

Bamboo Thatch Coconut Grasses Leaves palm

adobe brick
burnt

Ramm. 
Earth

Stab. 
Soil

Sun 
Dried 
Brick

Termite 
Mound

clay 
Bat Cob

Sod Swish

Mould
mud Tabby

animal products

earth & clays

rocks & stone

grasses & palms

timber

manufactured

animal products

earth & clays

rocks & stone

grasses & palms

timber

manufactured

animal products

earth & clays

rocks & stone

grasses & palms

timber

manufactured

animal products

earth & clays

rocks & stone

grasses & palms

timber

manufactured

below 
ground

coastal

desertic
assembly

cladding & 
finishes

stack effect

thermal inertia

heat transfer

phase transition

Captation

capilarity

bernouilli’s  principle

forest
grass-

land
lacus-
trine

lowland

marine riparian

slope upland

compound

grid

cluster disperse

compact
membranes

arch

brick slab

date palm

dome/vault

dome ribbed

earth roof

gable roof

hipped roof

lantern roof

lintel

squinch/pendentive

truss roof canal

turf roof

lineal

nodal

heating

ventilation & cooling

sanitation & hygiene

water 
supplyorganicvalley

below 
ground

coastal

desertic
assembly

cladding & 
finishes

stack effect

thermal inertia

heat transfer

phase transition

Captation

capilarity

bernouilli’s  principle

forest
grass-

land
lacus-
trine

lowland

marine riparian

slope upland

compound

grid

cluster disperse

compact
membranes

arch

brick slab

date palm

dome/vault

dome ribbed

earth roof

gable roof

hipped roof

lantern roof

lintel

squinch/pendentive

truss roof canal

turf roof

lineal

nodal

heating

ventilation & cooling

sanitation & hygiene

water 
supplyorganicvalley

below 
ground

coastal

desertic
assembly

cladding & 
finishes

stack effect

thermal inertia

heat transfer

phase transition

Captation

capilarity

bernouilli’s  principle

forest
grass-

land
lacus-
trine

lowland

marine riparian

slope upland

compound

grid

cluster disperse

compact
membranes

arch

brick slab

date palm

dome/vault

dome ribbed

earth roof

gable roof

hipped roof

lantern roof

lintel

squinch/pendentive

truss roof canal

turf roof

lineal

nodal

heating

ventilation & cooling

sanitation & hygiene

water 
supplyorganicvalley

below 
ground

coastal

desertic
assembly

cladding & 
finishes

stack effect

thermal inertia

heat transfer

phase transition

Captation

capilarity

bernouilli’s  principle

forest
grass-

land
lacus-
trine

lowland

marine riparian

slope upland

compound

grid

cluster disperse

compact
membranes

arch

brick slab

date palm

dome/vault

dome ribbed

earth roof

gable roof

hipped roof

lantern roof

lintel

squinch/pendentive

truss roof canal

turf roof

lineal

nodal

heating

ventilation & cooling

sanitation & hygiene

water 
supplyorganicvalley

EXcaV Form Fram Infill joIN

Susp Mou Lay Lash jo-St

Bund Clap Co-M Li-W Matt

Mud BricK palm pl-C pl-M

Rend ShinG St-Rf That Grass

Leaf Rope Tile Radd

Tens wraP ... ... ...

Metal

Metal

Metal

Metal

EXcaV Form Fram Infill joIN

Susp Mou Lay Lash jo-St

Bund Clap Co-M Li-W Matt

Mud BricK palm pl-C pl-M

Rend ShinG St-Rf That Grass

Leaf Rope Tile Radd

Tens wraP ... ... ...

EXcaV Form Fram Infill joIN

Susp Mou Lay Lash jo-St

Bund Clap Co-M Li-W Matt

Mud BricK palm pl-C pl-M

Rend ShinG St-Rf That Grass

Leaf Rope Tile Radd

Tens wraP ... ... ...

EXcaV Form Fram Infill joIN

Susp Mou Lay Lash jo-St

Bund Clap Co-M Li-W Matt

Mud BricK palm pl-C pl-M

Rend ShinG St-Rf That Grass

Leaf Rope Tile Radd

Tens wraP ... ... ...

cistern channel

noria well foggara

wheeloasis

cistern channel

noria well foggara

wheeloasis

cistern channel

noria well foggara

wheeloasis

cistern channel

noria well foggara

wheeloasis

Bone dung Felt Skin Shell Tabby

aSHLAR cAVE
SHELTER

cOBBLE-
STONE cORAL Slate Tufa

Bark Riven Stick Log Pole Slab

Metals
Ply-
Wood

Tar-
paper Glass Lime Plastic

Bamboo Thatch Coconut Grasses Leaves palm

adobe brick
burnt

Ramm. 
Earth

Stab. 
Soil

Sun 
Dried 
Brick

Termite 
Mound

clay 
Bat Cob

Sod Swish

Mould
mud Tabby

Bone dung Felt Skin Shell Tabby

aSHLAR cAVE
SHELTER

cOBBLE-
STONE cORAL Slate Tufa

Bark Riven Stick Log Pole Slab

Metals
Ply-
Wood

Tar-
paper Glass Lime Plastic

Bamboo Thatch Coconut Grasses Leaves palm

adobe brick
burnt

Ramm. 
Earth

Stab. 
Soil

Sun 
Dried 
Brick

Termite 
Mound

clay 
Bat Cob

Sod Swish

Mould
mud Tabby

animal products

earth & clays

rocks & stone

grasses & palms

timber

manufactured

animal products

earth & clays

rocks & stone

grasses & palms

timber

manufactured

below 
ground

coastal

desertic
assembly

cladding & 
finishes

stack effect

thermal inertia

heat transfer

phase transition

Captation

capilarity

bernouilli’s  principle

forest
grass-

land
lacus-
trine

lowland

marine riparian

slope upland

compound

grid

cluster disperse

compact
membranes

arch

brick slab

date palm

dome/vault

dome ribbed

earth roof

gable roof

hipped roof

lantern roof

lintel

squinch/pendentive

truss roof canal

turf roof

lineal

nodal

heating

ventilation & cooling

sanitation & hygiene

water 
supplyorganicvalley

below 
ground

coastal

desertic
assembly

cladding & 
finishes

stack effect

thermal inertia

heat transfer

phase transition

Captation

capilarity

bernouilli’s  principle

forest
grass-

land
lacus-
trine

lowland

marine riparian

slope upland

compound

grid

cluster disperse

compact
membranes

arch

brick slab

date palm

dome/vault

dome ribbed

earth roof

gable roof

hipped roof

lantern roof

lintel

squinch/pendentive

truss roof canal

turf roof

lineal

nodal

heating

ventilation & cooling

sanitation & hygiene

water 
supplyorganicvalley

Metal

Metal

EXcaV Form Fram Infill joIN

Susp Mou Lay Lash jo-St

Bund Clap Co-M Li-W Matt

Mud BricK palm pl-C pl-M

Rend ShinG St-Rf That Grass

Leaf Rope Tile Radd

Tens wraP ... ... ...

EXcaV Form Fram Infill joIN

Susp Mou Lay Lash jo-St

Bund Clap Co-M Li-W Matt

Mud BricK palm pl-C pl-M

Rend ShinG St-Rf That Grass

Leaf Rope Tile Radd

Tens wraP ... ... ...

cistern channel

noria well foggara

wheeloasis

cistern channel

noria well foggara

wheeloasis

Bone dung Felt Skin Shell Tabby

aSHLAR cAVE
SHELTER

cOBBLE-
STONE cORAL Slate Tufa

Bark Riven Stick Log Pole Slab

Metals
Ply-
Wood

Tar-
paper Glass Lime Plastic

Bamboo Thatch Coconut Grasses Leaves palm

adobe brick
burnt

Ramm. 
Earth

Stab. 
Soil

Sun 
Dried 
Brick

Termite 
Mound

clay 
Bat Cob

Sod Swish

Mould
mud Tabby

animal products

earth & clays

rocks & stone

grasses & palms

timber

manufactured

below 
ground

coastal

desertic
assembly

cladding & 
finishes

stack effect

thermal inertia

heat transfer

phase transition

Captation

capilarity

bernouilli’s  principle

forest
grass-

land
lacus-
trine

lowland

marine riparian

slope upland

compound

grid

cluster disperse

compact
membranes

arch

brick slab

date palm

dome/vault

dome ribbed

earth roof

gable roof

hipped roof

lantern roof

lintel

squinch/pendentive

truss roof canal

turf roof

lineal

nodal

heating

ventilation & cooling

sanitation & hygiene

water 
supplyorganicvalley

Metal

EXcaV Form Fram Infill joIN

Susp Mou Lay Lash jo-St

Bund Clap Co-M Li-W Matt

Mud BricK palm pl-C pl-M

Rend ShinG St-Rf That Grass

Leaf Rope Tile Radd

Tens wraP ... ... ...

cistern channel

noria well foggara

wheeloasis

Nowadays, the relation between 

architecture and environment is 

regulated by standards such as 

LEED that allow sustainability to 

function merely as an “add-on” 

to more or less traditional design 

outcomes, without affecting the 

core of a design. However, we 

can imagine an alternate relation 

between environment, use and 

form—one in which  form and 

use follow climate. Most of the 

so-called “sustainable passive 

techniques” already integrate this

closer relation, offering an 

identifiable combination of 

elements and physical processes 

that produce a certain effect on a 

given space. If a certain passive 

solution is meant to be a precise 

response to local climatic

Database of Low-Energy Techniques
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conditions, then this could 

be exported within a zone of 

areas with similar conditions to 

produce similar effects. The form 

and material will vary but the 

environmental effect theoretically 

should be retained.

Its operative essence will 

be constant while its cultural 

substratum changes according 

to local conditions. In order to 

identify the common zones where 

interchangeability is possible, we 

must establish a sort of common

tectonic market. The Koppen-

Geiger climatic classification 

offers one possible system: 

the world divided according 

to the combination of average 

temperatures and precipitation, 

seasonality and vegetation.
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LÆSØ HOUSES, DENMARK

The material used for the 

thatched roofs is seaweed 

impregnated with salt ,which 

serves as insulation and 

waterproofing for the interior of 

the house while storing a large 

amount of rainfall. 

CITE MANIFESTE, MULHOUSE

These 14 single-family houses 

are considerably larger than 

standard houses and use 

industrialized greenhouses, 

with their automated climate-

control devices, to enable passive 

solutions for bioclimatic comfort.

ARAB CISTERN, CACERES

Cisterns are waterproof 

receptacles for holding 

water, often in the form of 

rainwater. Although cisterns are 

characterized by their waterproof 

linings, the one in Caceres works 

by filtration and capillarity.

SILVER HUT, TOKYO

The Silver Hut explores the use 

of industrial methods and passive 

systems—mainly related to the 

ventilation and cooling of the 

building.

Water Collection

Thermal Inertia

Greenhouse Effect

Cross Ventilation

 

Water Collection

Filtration and Capillarity 

 

Greenhouse Effect 

Cross Ventilation
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www.eco-tectologics.com
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HOW THE INTERFACE WORKS: 

Once classified, the environmental 

techniques are organized into a 

database accessed through an 

interactive web page. First, the 

user defines the climatic zone 

under study. Since the techniques 

are organized according to 

Koppen-Geiger zones, the 

selection of one  area results in 

the display of all the techniques 

in equivalent climatic conditions. 

Second, the user selects other 

criteria (mode of assemblage, 

materiality, organization, etc.) 

to narrow the possible entries, 

and the results are displayed in 

the browser. At the same time, 

projects developed with the same 

ingredients appear in the project 

gallery: these are examples 

designed by others according 

to the same criteria. Finally, the 

website produces an overlay of 

diagrams, a combined image or 

a list of resources to serve as 

a triggering device to generate 

a new design that will become 

part of the gallery. The interface 

creates a continuous feedback 

loop as the selected criteria 

define recipes used to produce 

new designs that ultimately will 

become part of the database.

1. Select 
Climatic Zone

2. Define 
Criteria

3. Select 
Output

4. Deliver 
Design Trigger

www.ecotinker.com
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www.ecotinker.com
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The techniques included in the 

database can be consulted 

separately or as part of a new 

design ‘recipe’. The information 

provided includes a diagram of 

the physical process involved, a 

description of the technique itself 

and a detail of available resources.

The diagrams represent the 

physical processes involved in the 

techniques. When a user selects 

criteria, the corresponding 

diagrams are overlayed to 

produce an illustration intended 

to inspire new combinations and 

simultaneous performances.

A photographic mash-up is 

provided to trigger unexpected 

associations, allowing for creative 

distortions and purposely induced 

misunderstandings. The result 

is not a prescriptive image but 

an ambiguous description of the 

potentials of the association.   

DATABASE TECHNIQUES HYBRIDIZER EXQUISITE CORPSE

Three Modes of Using the Interface
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USING THE INTERFACE: 

The superposition of techniques 

aims to unveil potential 

opportunities for experimental 

and innovative evolutions of 

the original techniques. The 

techniques are reduced to a set 

of ingredients and processes 

combined to achieve a certain 

environmental effect. The 

diagrams represent those 

effects rather than the original 

form of any of the techniques; 

at the same time, the original 

ingredients are always graphically 

visible  in the left bar (criteria 

panel) and allow the user to trace 

combined parts back to their 

origins in the database (left page, 

lower image).

In this sense, the interface 

allows for many different uses, 

depending on the interests of 

various users: as a pure database 

to facilitate rigorous academic 

work, as a tectonic “mixer” for 

those interested in the innovative 

potential of certain configurations 

or as a community network and 

collective knowledge platform.
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MORIABOUGOU HOUSES: 

This is one of the possible 

applications of a ‘recipe’. 

It combines the criteria 

Manufactures Materials + 

Jointing Assemblage + Ventilation 

& Cooling Systems. The diagrams 

and the list of ingredients 

and resources are applied to 

Moriabougou, in the outskirts of  

Bamako, Mali. 

+
The website delivers a compound diagram that offers multiple interpretations and possibilities. The diagram is combined by the 

designer with his or her particular understanding of the site, program, and other criteria to produce a new design.
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The existing houses serve as 

anchor points for the construction 

of a series of courtyards that 

function as structure, ventilation 

system and water collector. A 

traditional component of Western 

African architecture, such as the 

courtyard, is reformulated as an 

operational device for achieving 

both density and comfort.

Axonometric view of the resulting hybrids. It includes existing houses, courtyards and new additions at the cores of each cluster.
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The interface is at a prototype 

level, ready to be launched and 

tested online.

The challenges and goals of the 

project are multiple: On one hand, 

it tries to lay out a critique of the 

contemporary understanding of 

both sustainability and ecology.  

Nowadays, these have become 

overused trendy terms with little 

impact on the actual environment. 

On the other, it serves as a 

basis for the development of 

new approaches to certain 

dismissed yet valuable sources for 

contemporary practice, low-energy 

tectonics that have a relevance 

beyond their actual form.

The whole research project 

tries to unveil and critically 

activate this hidden value. At the 

same time, it also explores several 

alternate design methodologies, 

playing with the forms of rules 

manuals, DIY instructions, and 

the kit of parts. 

The final product is a sort of 

‘exquisite corpse’ with multiple 

facets and points of view that 

questions many assumptions 

about the polite practice of  

architecture as well as the role of 

designers as ecological agents. 

Diagram showing the modes of using the interface as well as the resulting combinations according to different objectives and goals.

Exquisite Corpse (1938) 

Breton, Lamba, Tanguy



Low-Energy Tectonics and Design Ecologies / Marcos Garcia Rojo / 25 

Detail of possible resources for the development/testing of both project and database.

The next phase of the project is to expand the urban-scale potentials of the hybridization system.




