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Abstract:

Self/Auto Construction by Low/High Tech

In order to find new terminology in sustainghlenddsrecycle, reduce but mostly reuse thiokigty the analysis of
new concepts born within alternative comnronitipar(k to cyber), and the application ofrtheseitte architectural
filters. The focus is in contemporary “do it’yautses, ethic, process and tips, and iite émeatporation in academic
experiences of architectural self constructiocondép of low energy cost fits really wéievindnefits of D.LY.
techniques, and the diffusion systems of peacticey looks like potential languages oftarahjpegjects, always
based in the development of process, sequencessandtion (even virtual simulations). Themasual and
graphical instructions to express the “Howth&' ‘aeddy made” buildings elements, make reew tivartnceptual
design in prefabricate free form dwellingsofffeeation of cutting edge technologies intammsindcmodelling, make
easy to experimenting with low cost but nod-gteoidtypes, eco materials and low energytioonsoueach an
environmental zero impact building, from pcojestriction and use. The rate of energy kdlse gfracess (project,
simulation and prototyping) is controlled aed.r&dis study tries to present a glossary afyseaf thinking in
architecture; playing to mix, i.e. sequencesTaf iHanuals, the application of CNC systemya@dgremises. Is
important for architecture the fact that mdaéricatien turns digital high technology imialpote cost non-standard
design, and the self-construction attitude (utlvah permanent or ephemeral) trend to miglobainamounts, and
this terminology reflects that. Is about howrduieetwal efforts must be “spread” in pomuagda, naturally
beautiful (without outside experts) and eaagselfirthis study that glossary search beyguhes, ia find new ways to
reduce the environmental impact and those gflolisd@al, economical, etc)safeztury home buildings,c2htury
techno-architectural schism and helge@nfty climatic change problems.

Keywords: Low tech, Recycling, Do it yours@ifl8litst CNC system

1. Glossary of alternative concepts applied to “Therefore, the challenge is just that: to psekthe
sustainable architecture and urban design. ethic (basis of D.IY. attitude) to subvertniterdsta
building process and try to find a model tisas@iaee

Do it yourself (DIY, D.L.Y.) of the creative power in the hands of the Intividua

Term that focus on people creating things fassert the importance of personal growth fitdehedou
themselves. DIY subcultures explicitly critgjueecon develop more sustainable lifestyles, and tayechallen
culture, and instead encourage people to takmevailing attitudes about what a building sreally i
technologies into their own hands. A very actieemmodity, habitat, political statement, orantofk]of
community use the term DIY to refer to falwicating
repairing things for home needs and home improveme
done by the householder without the aid of pai
professionals. Members of these subculturtes tstrive
the lines between creator and consumer by iognatruct
social network that ties users and makers elibse. tog
DIY attitude questions the uniqueness of thie exper Share what you make and
expertise, and promotes the ability of the pedisary how others can make it
to learn to do more than he or she thought vises. poss AR VTN S

DIY society make popular the desire for an effonomy
mutual aid and co-operation, the commitmenbite the

instructables

STEP-BY-STEP COLLABORATION

commoditization of arts and science, the aipprafriat

digital tools and communication technologies for fr sesbwstnsmsrans €L forsuccess every time

community purposes, and the development dfalternat

technologies. (Fig. 1) Books and Web Sites are great “scheamis” to
(by auto construction) cheap and easy homaidifes sol



Low-technology (or Low Tech, Lo-Tec) include FAQs, manuals and guides. The comnalinication
The term is a description of those crafts atidtools language is very important in How-to, is a simply

can be practiced or fabricated with a minimpitalof ca knowledge interface, a sketch, and is freqpéatyirap

investment (and/or material science) by amlnglividu DIY projects. Generally it is based on juxtapplkied g

small groups; and that the knowledge of the gaactic in sequence, common knows as comic-book language.

be completely comprehended by a single inl@gdual,

from increasing specialization and comparttiemntaliza

Those articles produced with little or no ushinénya

or tools with complex mechanisms those can é@& stamp

with the designation hand-wrought or hand-made. Som

groups associated with Low-technology are @hé Arts

Crafts Movement, the corresponding Bauhaus movement

of Germany around the same time, the Do-It-Yourself

phenomenon arising in America, and the Homesteading

Movement in America.

(Fig. 3) Sequential languages are easiest feals to
How To do something, include architectural @rocesse

"Our educational system, in its entirety, dogs noth
to give us any kind of material competencer In othe
words, we don't learn how to cook, how to theke clot
how to build houses, how to make love, or tofdbheany

LIVING STYLE

ARCHITECTURE: absolutely fundamental things of life. The wtatiered

ALTENATIVE CULTURE that we get for our children in school isiarteérehs of

& DWELL TECHNSLOCK abstractions. It trains you to be an insurasicasale
it i i et a bureaucrat, or some kind of cerebral chiZhcter."
(Fig. 2) Punk movements are great developecssif low
solutions for living and deal with alternativiotges. Waste Vernacular architecture and design

Term vernacular is used to categorise a method of
Procedural knowledge (Know-How) construction, which uses locally available sesmurce

It is the knowledge of how to perform some task. Address local needs, that type of architectorés whic
frames that form the sequence, according tana certgdigenous to a specific time or place (notimporte
script. Know-how is different from other kimdmohc  cqpied from elsewhere). Some extend the temavernac
knowledge such as propositional knowledge danthat i {5 include any architecture outside the academic
be directly applied to a task. This is a linafation majnstream. Is frequently based on knowledgel achiev
procedural knowledge, the job-dependence; but Qf trial and error and often handed down theough th
advantage is that it can involve more sensess suchgenerations rather than calculated on knowledge of
hands-on experience, practice at solving problerdgometry and physics. It tends to evolve over time
understanding of the limitations of a spetitic, s reflect the environmental, cultural and hesintéodlin
In artificial intelligence, procedural knowledgdyise which it exists, and will be necessary “to ensure
of knowledge that can be possessed by an tintelliggQistainability in both cultural and economizetemas

agent. Is often represented as a partial orectnifelet  the short term” [3]
state machine or computer program. And iruahtellect

property law, the know-how is a component of the
intellectual property rights on its own megiits (pat
trademarks)

How-to (HOWTO)

It is an informal, often short and direct, idasofipt
how to accomplish some specific task. It déiseribes
process to obtain things, often home’s staffies. hob
Generally meant to help non-experts, may leave out
details that are only important to experts (but

enthusiastic), and may also be greatly simuptified f (Fig. 4) recycling is a dwell need in non dewvetoes;

overall discussion of the topic. Also it refesteero  aqding new “waste materials” to vernaculatuasshitec
types (graphical or not) of instructional dabomenta



“So what of the future? That, dear net Weljbdo, is u Recycling is beneficial in two ways: it reduopsitthe
you. Don't just sit there. There are thingsdonebe d (energy and raw materials) to a production sgstem a
people to annoy. Just remember, if you see gomethiaduces the amount of waste produced for disposal.
that is getting on your tits and no-one's ddingy any

about it, get up off your butt and DO IT YOURBELF!!

Computer numeric control (CNC)

It is a high technology developed in the late 1940s
and refers specifically to a computer "caoth@biiedds
G-code instructions and drives the machine tool, a
powered mechanical device. CNC does numerically
directed interpolation of a cutting tool irktkevetspe
of a machine. The best thing of this technblagthes
operating parameters of the CNC today candeialtere
software load program. The introduction of CiN€&mach
radically changed the manufacturing industsyaf@urve
as easy to cut as straight lines, complex 3tPestruc
are relatively easy to produce. CNC automateth redu s pottles, paper...make your own homel!
the frequency of errors and provided operatimsewith

to perform additional tasks. Today, the maahines @fig ) The best way to incorporate and redece was
controlled directly from files created by CAD/C blem in architecture is re-utilization obytrasio-

software packages, so that a part or assemlly can @ nstruction and without any transforming processes
directly from design to manufacturing witheatlitbé n

producing a drafted paper drawing of the medufactur pjaterial’s Flow Tech

component. It is the study of life cycle of materials, ttwards
optimize reuse of waste. Every material haw fliffere
times, and with systems of selective re-cotheddidre
a next revolution in building construction Beetor.
principal (sustainable) idea within this cotweet i®
plan all the life cycle of materials and thinghitbu
minimum energy cost. This is obtained takimghpart i
processes of reuse, and planning different ussssand
of used things, enlarging the life of matesialanthlY
reuse. The introduction of these technologteshlow
preferred) to transform arrays of selected tovastev in
objects is a common practice in this momenpéan Euro
but only as handcraft scale. At cities of nopedevel
countries it possible to find a kind of “vensayalar

(Fig. 5) Home CNC system builds by DIY. Hitggtechnoof trash, transforming it easily into furnitioldinds

developed trough Low tech premises is todeg’s cultu by necessity. It shows the potential of thisrpriféeis
incorporate in modern standard construction.

Recycling (recycle, reduce and reuse)
It is the reprocessing of materials into newsproduc

Recycling generally prevents the waste of Ipotential

useful materials, reduces the consumption of raw

materials and reduces energy usage, and hence

greenhouse gas emissions, compared to virdgiomroduc

Recycling is a key concept of modern waste m#nageme

and is the third component of the waste hierarchy.

Recyclable materials, also called "recyclables" or

"recyclates”, may originate from a wide rangeesf so

including the home and industry. The term mmyiding

be including reuse, in which existing itemsidar ase

Recycling has been a common practice througirout hum

history. The main driver for these types ofgre@sli  (Fig. 7) European construction waste is mangged, bu

the economic advantage of obtaining recycledkieedstyjithout reuse thinking. If this potential isddirect

instead of acquiring virgin material, as wecRsOB  gychitectural and urban design, we make mo@bteistai

public waste removal in ever more-populated Sit@Snecessity that never (?) could be 100% ego-friend



2. Sustainable relationships between DIY concepts,paradigms of knowledge (those that show ntinltidiscip
technology and auto architectural solutions edges of future architecture, the fusion of people,
technology and procedural generated spacesh they ca

The aim of this research is to find and to show ngive the guidelines of the new architecturaspaeichis

visions about DIY architecture and low-techeprocesroduction. It means run away of traditioreds{oy cl

The methodology is mix the terms previously, exposkdckground and landmarks, and get close to the

supported (by reinterpreting and optimizatiba) in tvernacular knowledge of dwell, where inhabit began

environmental advantages of the constructiseproceshumbly, without styles, only conditioned byegropert

in vernacular architecture. Today, if we talk abdatal materials and local imagination. Thisklgsigsa

sustainability and architecture, as architelbtsigi# t  against the most of traditional schools oftarehaed

about power efficiency, certified environnendbl fri get close to the common handyman (that hedhls® coul

materials, bioclimatic design, etc. At firétthalbeo an architect, in any case) and DIY communges. The

contemporary concepts make the building constructicays of life fits really well whit sustainalelets;omg

more sustainable, but in fact they hide theadkat pa reducing energies cost, by change scales afticonstru

modern (static and permanent) architecturarnesbe h processes, tools, and technologies.

the only sustainable, ecologic, or any similén term

explain the intentional respect by the natroahemti

of present architecture, are those projectt tioatbei

constructed, ever. The most important problem of

construction is in its inherent (energetic arad)roagt;

and all the present needs of speed productitinemake

process harmful in any aspect.

(Fig. 9) One step forward to reduce energy cost in
construction is alternative power systemsmé ateho

(Fig. 8) According to the constructive systststiué trigd to change machines into eco-friendly espphanc

energy in the phases of execution fluctuateratdpside Puilding construction we have to do the same.

(also the quality of the building). Is necessaixtuhe i )

of processes to obtain a balanced relation betweenfn€ new frontier of architects pass trough the

comfort, quality, rapidity and sustainability. acceptance of natural properties _of common land loca
materials (also waste and reutilized things)e and th

“Behind the individual facades the contractisr inst&€cessary introduction of inhabitant in comstructio

standardized details and floor plans that are woRFPCess. This not means change the professtonal wor

nowhere near the price the occupants pay f@héhem. orientation and the architectural qualificatroakéwa

prime consideration is not the quality of ting dwell new way to plan projects and economics flows in
the public space, but the profit of the fBarket” construction. A different educational systembshould

restored, those that involves practical expgoimanta

The easy explanation of this paradox’s streagth is persongl IeveI._ Today, the new arphitects leave the
a mystery, over population is a real world @oblem, University having cons_tructed nothing at 11 scale!
more and more homes and cities will be necessary... Becycling should be implemented as material and
the architects and designers could have a chanceCfStructive process in educational prograass,tet le
change those bad parameters in the constructif®solve those projects at small scales, ephesigs) d
processes. If they act consequently, withosiopedfes [nterior furniture an so on, towards the env@onmen
(economic in fact) vision, and agree with the nd&glance between contemporary society and dwell.



3. Alternative educational program of DIY Aralmigect Prototype experiments and Practical learning
Research topics Models as simple physical design interfaces:tt ord
experience a real preview of materials, undgrstandi

This part of study is a compendium of experimentdlaracteristics and properties, in raw matdrialsoan

topics incorporated in the development of nedgknow! recycling products. All the process will haderie by

about DIY architecture. It begins with obtamiselspie the student, so the tools (construction ongsyik e

have mixed the terms previously described tionadluca simple and safe.

processes. With the premise that 1:1 scaleimgdstyp

absolutely necessary in schools of architecture, we

propose to relate it to the recycling concefitsvand

techniques. The main topics are classified bgfareas

knowledge and described by key concepts.

Vernacular: basis of practical knowledge
Architecture without architects: By analydidafala
dwellings, since the site planning to congiroctss,
knows advantages of old low tech, and autctioonstruc
History of self-construction and self-made : projects
Time lines of vernacular architecture as b#sis of f
techs. Modern civilization (in developed calodsie's)
matter of benefits of simplicity, even if intmlgaging.
Homeless design: urban habitats and zero cost. The
ephemeral (dwell) thing is sometimes by foncanyand
solutions are worthy of architectonic anatysisy o
understand further potential of some matenaldand g
Environmental alternative design: The studgitef new (Fig. 11) To reuse waste material (of homestrigshdu
materials as building elements, under premaste of wthe CNC technologies could be the more sustainable
management, basically in cities. Those localkrasgeri  process to be implemented (even more if maehines ar
in municipal dumpsite, in continuous growth. solar powered!). The use of new recycle mibiterials (
Characteristics of basic tools and logic simpliciskoplac©, made of tetra-packs) make more égaifriend
Vernacular architecture is based on simple handmade process and spatial solutions, and enlarge the
tools, specifically made (or adapted) for igs.flinet possibilities of waste products as mono-materials.
logic of a construction system is obtainedirmeugh t
essay and error; tend to minimum efforts aatsmateri Self-taught process: Essay and error is also a
Relations between concepts-material-form-tge-idenfimportant) way to research, but today we have many
The analysis of these parameters and the perwfanencscientific studies to reduce the time of expeviehcd
vernacular solutions reflect the needs and lusers. Tsimulations are allowed, and use of CNC systems add
value of waste and trash is today a limitpipliaegion possibilities to almost any material in modern
in living spaces, but in the past that not happened parameterized free-form construction.

Infout modelling scale in virtual/real stud&s: Sen
technologies inside experimental models, andtibiocli
software could be another way to obtain wasésmater
data, in cases where is important the eneigjetit aff
prototypes.

1:1 social experiences in space: All the stfidents o
architecture must construct at least one deetllirproj
his/her university, make real contact with sreatdrial
tools. Those activities must help in the sty of t
development of easy constructions in case bbnatura
human disasters, focused in emergency matgrial, eas
construction and dismantled.

Potential of high tech with eco-materials: wintil no
CAD/CAM technologies and CNC systems are only used
with standard materials. Present material's &cience

(Fig. 10) Garbage scavengers survive by houtihg thr recently incorporated in those technologies ogidth

household rubbish bins looking for paper araraardbcPf réuse products to make new spatial systérgstis no
that can be sold for recycling. In other cthmstesly studied. In this architectural area (Low-tech theCNC

of new uses of waste make possible build lomesst h Potential of develop is extraordinary.



New paradigms. Non-standard thinking Procedural knowledge and visual languages

"Do it yourself" culture as sustainable urban Sequence as construction: To valorise concsigual de
architectural attitude: About alternative thtking. and processes in low cost architecture. Clabsify an
restored old task and experiences of arclptaotsimng optimize experimental disciplinary languageg (mainl
and construct. Modern architecture frequently den@mmic-book format) to validate and reinfores #mebri
vernacular roots to sophisticate a natural hedndn ne actions that postpone the building (construotions)
contemporary society that is acceptable, evearyeces increase the creativity and conceptual proceabses of
to social evolution, but it does not implytéhahing architectural design.
that knowledge is suppressed. Also this attiteste is
way to close to environmental sustainability.

Anti-systemic living styles and social ecolagies: M
communities, like punk and cyber, take advahtages o
they “politically incorrect” ways of life. laspects
they have a key of scaled ecologies, at natsoaiand
levels. They promote and use the freedom ofjknowled
in other words, if you want to make something, the
community gives to you the concepts and toibls to do

Alternative solutions and parallel thinkingraBlee ph
“all is done, we only compose” is true. Butré& we a
optimist, the numbers of combinations is anfinits,
impossible to exhaust them. Recycle is recemdly but
new, and industrial production makes different wast
every day. More and more trash could be implemented
architecture, and creative actions will hetpsedneh.
Multi-disciplinary background: Based on creegs® pr
the students should be have extension toolkdrem ot
areas, and to be able to mix them in architexjeots| (Fig. 13) sequential art (thed@mic books) have all the
Modern disciplines are about global solutiomrand characteristics to show all the processes fthas invo
design, furniture industry, ephemeral eventsc noma@cycling, low tech, and so on, transform ctamglex p
living styles are part of dwell science. easy graphical reading manuals.

The idea of an architecture based in manuas: Utili
lexipictographical, illustrative and sequelstial the
projectual action and conception, understamdisag thi
easy design tool to plan architectural procesdesnba
recycle and reuse, and energy save.

The spirit of “know-how” in sequenced graphics:
Transmit easy knowledge by comic book’s language.
Sequential language is a multipurpose platfatite ver
due to the freedom of its components, and casild act
propeller vanguard and subversive elements, and
emphasize the massification and extension of the
transmitted message. It has unique tools to control

(Fig. 12) In Internet many communities shaee@geri external variables such as time and other etgments
of DIY solutions. Reuse is often research wpic, afimple interaction.
hackers make new gadgets with obsolete and brokeffotential architecture in “ready made” objects:
materials. They document (by photos) the realgiroce Prefabricates (new and used) have today many other
their invents, and put in a sequence, with mountidgplications, one industrial element could b used
explanations, and address to find some raré materia Make something totally different from itstaskjraaid
many ready-made kits create new complexities, where

Low cost solutions and anti consumer society: DFW connectors and structural geometries agryiecess
philosophy defends the low cost of comforglamdoci  Practical learning trough “how-to” and “ineudtabl
political way to community life. Is a kindlafcedoiyy, =~ Pooks and webs they are many ideas to expeftifent in
(look vernacular constructions in non-developagsou architecture. At the same time, free knowledge and
Recycle fits well in this thinking, and movdsoaway creative tools coexists in the same space, to build
consumer world, by the creation of collabangtiadino ~ Something. The experience is like alternativeitesnmu

associations, humanitarian projects and commem goodike punks, hackers, and so on. The practiealgentswi
do, i.e., home improvements. easier to understand, and it's inherently spreading



Disciplinary parallel evolution Recycle system as building material.
DIY in ephemeral and mobile home design: oneSustainable characteristics of DIY projectsdy e st
application of recycling and low-tech in comsgtrigcti  mainly focused on this topic, because withaithcorpior
that resolve unusual types of living. Nomagticpamdl t procedural knowledge, and how to (know howgsechniq
projects are now developed, until the recyoledesshn  the sustainable level within a project is emialiyme
assure the permanent characteristics of candiyuctio superior. Its true the fact that this strategpt dtte
reuse and the incorporation of home high teobrymachi modern academicism in architecture, and ppei inex
Shelters, camping and emergency habitats: &ocial &@nds complex tools, but this is the challetgeake
humanitarian applications of minimum energgrelwells more simple and easy these tools, and graploisally s
those projects that helps in extreme situatsmmse In  the processes and tips to common people in order to
case the mobility is required, and dismantlgiestra make more sustainable homes and cities.
are incorporated in design process. Becaus# tie sho  Reuse as primary energy reduction system: Hhe energ
of those dwells, and the ephemeral and molitéatnhab cost of this procedure is minimum, and with t€MC sys
the low tech, the eco-materials (and reuse)tare begsw structural configuration could be made, end mor
choices to experiment. types of industrial waste (or prefabricate) eould b
redesign to make spatial structures. If theupphes s
are passives, the reduction is almost complete.
Parameterization of waste and eco-mater&he<Hid
new revolution on high tech machines used coh low te
constructions.

Reconfigurations of waste and material reifigertion:
idea of design one product for multiple uses is the
challenge on prefabricate. In this moment iarpegoess
find and research for second uses of trash someke
projects. The flow tech of prefabricate couldebe mo
efficient, if those transformations by recyclefeus
planning and promote. The idea that all proglucts ar
bricks is the basis in this area, and all trespaoelu
connectors, too.

Recycle by mixing of technologies and desigm: the a
of the fusion of High tech and recycle, is fodinged
develop of optimized software, on one handtaelated
bioclimatic characteristics of new projects, ted on

(Fig. 14) Non-standard ways of living (by hotyem other hand related to computer aided manuf{@&i#ting
common experimentation field of vernacularTéesign. systems) and computer numeric control (CNC. systems)
philosophies of low cost and self-made makéveubver§he virtual interfaces of design always bef itoodg o
movements inside those cultures. The ultimatierrevol but optimized to recreate the reuse of matépisl. Sc

of hackers is marked as start of many cutting edged sequences of construction processes complete th
scientific technologies. The human ingeniousgrowthsolutions, in order to get close to common @eople t
necessity, to break the traditional economics. transmit the project, benefits and advantages.

Subversive urbanism and city occupation: Alternativ
communities already make subversives occuphgons in
city. Because the private property is deniedn@and n
dwell is permanent, the DIY is it improvemémnidechn
This choice of life is also a good ambientdp dedel
to show the potential of waste as building tcumstruc
using public space to make construction as protest.
Recyclable or biodegradable home: One of tiee ultima
goal of sustainability in construction is makeding
with environmentally zero impact, in its planning,
construction and use. It is a home 100% reayrclable,
better, 100% biodegradable. Totally make of mono-
materials for simplify recycling and reusendéys (Fig. 15) New technologies to make dwells ahd spati
opposite to the idea of permanent home, but@@ems Mnterventions by recycle gives to direct usanteeto
natural in its life cycles. Houses are totfigdreyien  reduce energy costs. Also presents new waygnto desi
lifetime is reached, and all the materialasriransf depending of waste management as constructien proce



CONCLUSION

Alternative is not extremely choice.
At first, the terms that this study tries torateoimp The challenge is evaluate the benefits of vaternati
sustainable design, architectural and/or urbentcsee thinking to include those philosophies in choelstaf
be useful in order to minimize the energy pswraimeter architecture, at first as added module of exipgrimen
construction buildings, even the planning prddass a workshops, for example, (with this at leasti¢hngs stu
reuses of new products. Recycle is best chake to mmake something in 1:1 scale) waiting for the next
new building construction material, DIY techréques evolution of material's science and the reatatioarp
best choices in order to minimize the congnacggn  of recycle and DIY in normal constructions.
costs, helped by procedural knowledge and How-to
manuals, makes more easy to put in hands of common
users the basics tools to make their owns homes.
It is very important in situations that ar¢airgake
dwells, like natural disasters or colony campghahe
multiple uses of materials (as food containe@al medREFERENCES
storage, and so on) is necessary. The poskibility o
construct shelters with the same recipient ¢haitbam [1] Scott, Brian (2008jchitecture Vs. Punk Rock. A
children’s milk, for example, or make tempowraitiient distillation of the DIY ethic across differentTimesls
biodegradable paper, are initiatives that rehndorce for the McGill School of Architecture
analysis of Low tech and recycle. [2] Watts, Alan (1967). From the "Houseboat Summit"
The most important problem of these initiatives copanel discussion of the San Francisco Oracle
be the hermetic vision of academics. Give sonmnach ¢ [3] Oliver, Paul (1997). Encyclopedia of vernacular
of architectural design to common users cowch be searchitecture of the world. Oxford institutddioisles
like an involution of architectural knowledge, thack  design
vernacular. But is this revival precisely thesi@oncl [4] http://tash.gn.apc.org/diy_cult.htm
obtained by the analysis of modern architegtitrahev  [5] Roemer van Tod&9©01) “Architecture Yearbook,
While more move away of the vernacular proocedure8éyond embarrisment”, Nai publishers
planning and construction, less sustainabedgette.
Even if they used extraordinary materials, tfeeathan http://en.wikipedia.org/wiki/DIY
scale in many projects is the key of its ithefficienhttp://en.wikipedia.org/wiki/Low-technology
environmental cost. DIY is today only acceptall in s http://en.wikipedia.org/wiki/Procedural_knowledge
communities, or at least in communities wheogathe s http://en.wikipedia.org/wiki/How-to
impact is rejected, because they are minetftiends  http://en.wikipedia.org/wiki/fCNC system
these methods are more reasonable than others. http://www.inhabitat.com



