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- Aquaculture horticltur rotation system
© Indoor fshcultre it
« Hydroponics:

1 have grouped these ogether bcause thy demenstat 3 willngness o accept
it complicaed systems, provded they can e wellon a smalish scale. We
ad a strong, bele that “selfsuficiency”  self provisio in oo - was not only
desirable, bt coud be eadily achicved without 100 much Libour, and o s than
i llocaton”ofand. I the UK ofthe e we had about 1 cx (o.44h3) per
head, but no al i ood groing lnd, 5o tha suggests systems tha (3 use ess
land area and (0)ar ndependent ofthe quslity o the and. Hence tese nensive.
“ponics” sysems”

“The aquaculture systems were base on thosepionered and eparted by he
New Alchermy nstitute i Noth and Central America, We sianpytok these word
for . Bt they meve eally worked,ethe for the New Alchemists o i attempts
o copy them at the Centre for Alerntive Technology (CAT) in Wales. Later,
commercial “aquaponics” ysterms were more sucessfl i reyeling trents o
optimise growih of both plants and fish, inchuding, crustaceans. Bt 35 far 35 |
now; it has never ben adopted 2 3 commnity scal fod system and crtainly
ot the single-dwellng level, 2 the New Alchemistsatempied 0 demonstate
i their “Ark projecton Prince Edward sand. 1 smply led: e ieds were ar
100 low rltive 1 the capial cost and maietenance ffot.

Hydroponics soilss growing) sing cheap minerl ferilsers i much more
relableand is now used atvast commercal scales o produce salad crops I the
carly days o AT. the hope wasthatmineralscould be replaced by waste products
ik wooe ash and urine,or sh manure from aquaculture. Wel, they can to
Some exent, bt he system i 00 iy and captalitensive ora household fo
maiatain, and i only produces vegetable, not staples with starch, protein and
s

Having said this, if ou resly have 0 o i and you haveth rght quipment
and very large amounts of money, i can b done, 25 witnss the Biosphere 2
projctin Aizona. Bight “Blospherians” survived for two years on what they
could grow on an area of ahout 300 3 head, parly using data from the New
Alchemny expeiments. Remarkabie, but dazzlingly expensive See Allen/Nelson]
Aling 2003)

7 Thesufe poics ffome Grek forcuivarion) was used by s e, Willam
F_Gercke, 1o distnguish i sircly soil s sysem fom ‘auacuae” (Cericke
1037, Since then e suffi asbeen adopue o sersysemssuch 35 quaponics.
Hydroponcs s groving plns wibowt saural s, ustag an ner s e
such s gravel or s, g i  slon conaning sl lann s,
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“This was derivd from the sysematc escach snd quanites measured by the
anthropelogst Roy Rappaport (3000 1967]). Tothe wesern cye it does ot look
ik agrculture, bt yet i keeps s practiioners (e o a e ours’ work 2 day.
ihink this was oneofthe inspirations behind Holmgren 3nd Mallson's otion
of “Permacalture” that st emerged around 1078 (Mollison/Holmgren 1078).
“They noted that i the tropics, wester syl plough gricuture usualy st
Srophically and much subler, i yere plantings work beter, sing, sty
perennialspecis. Thi idea has been widly mitated in temperate aras ike
the UK under the banne of Permacolture, but fo the most part has performed
poory Justa¢ Wester systems often il inthe tropic, s tropical systems end
1o/l lcwhere In ct, the New Guinea systen i o very cfhcent” i terms of
land, 501t docsnotend sl o imensive el suffcincy.

Favingsa this,the nkio of“forest gardens” s v widespread inemperate
areasand could encourage dispersed productionof e-crop including high ol
e protci i e sch a . (T bocs clssics i Forest Gardening by
Robert Harti0061)

- Soy culture s sourceofproten

This i strangely prescent, because o, many decades L, soya production s
bigbusiness nd casing substantialdeforestation in th ropcs. Bt this s gely
‘s o proidehigh-prtein e forivestck, not peope. The oint f th Fxhibit
was 10 show it soya beans could be grown i emperte aras nd provide heir
o itrogen. They produce meat equivalnt protein on only one tenh of the.
Iandsed b (<) cate o 3r excelen fritensive production - snd ae 3 staple
awp.

At the time,  temperse adapid sopbean variey had ust been inroduced.
bt eneralyperformed pocty. and it s almostcerainly bete 1 grow “gen-
ine” temperteegnes, of which there ar any inds. They are casly valable
1o househokders and ae being, used 2 the bass for 3l manner of high potein
oods and meat substitutes. argly on grounds of o crbon emissions.an isue
e were unavare ofin 107

HOUSING.
- Traditional buiding mtersls

“The raionse gven was that these had b displaced by “modern” materils
for commercial essons, which we rogardd as distasteful The dispacement is

ideed 2 marketcfect, because modern material ar much cheape per it of
service:usualy stromge, more durable,csie 0 3pply an 50 00,
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Having said this, we can now noe thal many modern high-performance
materal alsogenerat highcarbon cnisions,while “traditonal”materils are.
mich beter. A3 esul, there i prowing,ineres n usin, low.carbon natural
materials such 25 wood and “engincered wood® such as glulam, plywood and
orinted strand bosrd

“Thereareaso many modern bulings that uselow carbon mateals carth.
‘wood. bamibo,sone, e, traw and rcd)forthe bl fthe constructon,pusa
small proportion o “iustial vitamins™ (pastic mesmbeanes, stel s, screws,
s, plumbing and wiring) tht bring performance up 10 modern sandards.
“The WISE Building at CAT in Wales s 2 good cxample. (Further cxampls can be
found i Vegetarian Arhitecture [Boceo Cuarne 20301)

1 think many Swedish visors had been stuned toour strange messages by
the publication that year of Gosta Eneensvant's Fore e (‘Before and Afer)
1972) which i  pcture o how e might b fer the collase of cvlis-
ion - widely discussd at the ime.

+ Nonwestern bouse forms

nthe iy, there s nch it ofthe “maclar iy s thedll-
s producel 10 house . I amilies could e nonucler, whatpaters migh be
more suiabe These are ressonable questons, although subscquent experience.
sugarsts that the e patern i the overwhelmngy prfeod orm in odern

Sl socil expermentaton continue, forinstance i the orm of co housing
il ccovilages” (Glman 03], and these havecngendered e paterns o hysi.
ealayout o secommeodate mult pencraional communites while maintsining the.
“muckear” it 10 arge extent. These remain rational soutons o many modern
prokems.

“The famous “atonomous terrace” (drawn by anarchist lustrator Clifod
Harper,norelton) shown i Radical Technlog 176) sugsested thoroughgoing.
collctvsation, buthad  ucleisedcquialen inthe e purposed double errace.
a SpencerSree nthe Beish ciyof Milln Keynes (Figure 5,

- Construction materials using industrial wase

Well o course, who wenldft wan hi 1 source material are chap and can b
made o something useful, W' ot o ike> Unfortunately,waste materas e
often i the wrong orm in the wong place, arising eraticaly and perhaps con
taminated. Ard mateial inputs ar usualyonly 2 smal fracton of the total cost.

5 Poer Harper meoducd e phrse "l v o descrbecomon prac
e CAT, buttheerm was e published o careully e
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“This was astonisingly fasionable i th carly 1705, it our decenralisd.
sl suffciency vision. Most ofthe echnicalideas, howeser came from  proup 1
the niversityof Cambridgearound thearchitcet Alxandes ike, wholooked dewn
o s 25 mere enthusiacts This acadernic group careully analysed the rlatie
costs f “sutonomons* and “eiculted” e public) servicingand generally found

5 s sension bermen acadmic expers and axis s hard 0 w0l Thse dys.
e oot 1501 the e o, wih e geeraon of scadeics comng p withll
manne fgocsounding s, nly 0 be et withscornfl s o pret.
ous eneraions who 1 “becn e donehar and been patfuly disluson.
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hat public provision was mch cheaper usd lss st and was generally btter
all . Subscquent analysis at e Cenrefor Altrnatv Technology omentat
with grited eth) confrmed his.

“Rollng your own? can b very expensive. Robert and Brend Vale were
part o the Carbridge group and caried ot  three yea it PhD programme.
exploring selfsuficiency = 3 smallbokding lesel. Subsequenty asked whether
selsuficency was actually possile Robert eplied, “Well, s, lmost —but you
e 1o have 3 bloody good job to b bl t afford llthe cquiprent” (personal
communication),

- Inflbs

These were not pat of the oiginal plan but turned up anyway i response 1o
s alfor "aernatve structurs”. They were maialy lay bjects s many have.
ecome insubsequent ears) and visorswerenvied o step insde ippred nfla-
abs and “walk o watee st fow et fromn the exhiiion oot Figure ).

Figure 6 Glan inftale o the Eshiion of el Technaoey.
Photographer uknown.
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- Wind power
- Basic rincipls o wind encrgy
- b vindmils

1 have grouped these togetherbecausetheyweretended o ntroduce the geners!
dea to exhibiion visitors. OF course, everyone was aware that windmills were
sed i the past bt was assumed wind was an old and raher feeble,eratic
Sourceofcnergy and not suabl for 2 modern ecopomy.

Figure 7 A Gederwind tubine.

2550 ofen,we got the scals wrong W reallyloed th o tyle windmills and
hought they couk be repurpese t0 produce cetrcty. Of course they can, but
a3 rdiculou cost and ol ffec, but we hated the idea of large commercaly
run idustrialscale trbinc. However, 2 theexhiiton we had 2 lovely oo high
el of the Danish Gedsertype wind torbine, that eventall e 0 the modeen
‘Danish and thence. word) wind indusiry (se Figur 7). We thught this model
v prtty ool but we ddit st down e work ot the eplicatons it wind e
10 serious contribuor o grid lectriity supply.
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Now we undersand. They cannot oo tradiiona. Thy've go 0 be serody
namically designed. They ve g b big. And there have t be thousands and
housands ofthem. b i happening.

- Unorthodos windpowered deviees
“Tree pump
- g windmill

“These lustrate very wellthe kin of approach we prefere and show how they
might work, o not 35 the case may be. They were deeloped by the wind enthu-
st David Stabla the Archiecture Assocition (Fgare ).

Figure . Wind devce,designed by D Siab. Tis was aer e by Deck
Tl and epind s “Natura, Bl re* in Radicl Technclogy. Photoraph:
o Gustason.

“The tree pumpisbased an thedeatht 3 reehas  lrge surfce area and can sway
substaallyin 2 gusty wind. You ust o opes 1o pulleys and run them 10 some.
Kind of pumping mechanis tht can 6l 2 e taok o sall eserois when
the wind blows. 0 couldalbeprety osoch and made b te local lacksmith

ot know snhody who's ried thisseiousy butt could work. We did st
it on tecs ouside the cxhibiion. using 2 -k spring balance 0 measure the.
et and this impressed visitors n windy dys. We oo were mpressed when we.
turncd up one morning o find the spring blance riped 1 ices aftr a storm!
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“The Fiying Windmil i based o the idea of ies, which clearly do fly and
demonsteae thtthe wind i stongee the higher you . This i quit impractical
on sl scale.but has ben seiously proposed fo i megawatt machines a
lometr up tthered by giant cables. 1 ight et happen.

+ Direct sun power

“The ol for sun power was thesame 2 wind. Carbon eissions wer ot .
{ssue then,butwe blived ol fls were limied and would run ot hence the.
fondnessfor renewabls, which were i principle e’ and therefore (we thought)
cheap. W did ot rasp the extreme difference in ey densiy bewecn sun
‘wind and fossl il and hence the neod for vory arge machines 1o harvest
renewsble s on an industrialscle.

W deighted i the simple thermsiphon solr olecto. No moving parts.
could be made rom readily vailable mateials i an afernoon, sl cut n the sun,
et Hotwater Wel, warm wate. It bways did something.

Wethoughtthe same principle—pasiv harvesting of high-energy rdiation
‘could b used 1o opeate an Fletrolux syl vapour absorption heat pump n order
10 harvestlow-temperature hest.And 503t can, i pincile, but cxpericnce shows
hat the eficiency islow. and slthough there are no “moving parts” i s sl a
highly sophisticsed asemblage o industral companens. I cannl be made by
thevilage blacksmith. ight s wll v  comprssorand al the best ki, Today?
Heatprmps can peorm the lchemy of i low carbon eectricity eficienly
it bestand e destined for mass take .

perhap 2 better dea would ave been “external ombuston” et cngines
such as the Stiing Engine,operating,on sla heat. This docs hse moving arts.
bt can operate on fustheat rathr thn 2 coneetraed chemicl fuc. Somebody.
brought along a model Sting engine o the exhibtion,and t was regaeded as
aKind of pet. It aperated in complet slence. We thought i was bound be the
Engineofthe Future,but we ae stll watig.

‘Suchpasive ol heat ngines wereallanon. Bt of course ol vate bt
became much moresophistiaed, industralised,reltvly cheap,and ubiquious
i sunny placs. Even more mpotant were soar photovoliic, sl idiculously
expensive i 1072 and somewbat oot adar. Bt el 50 years e, they are.
o cheaper than o, deploped ona closal sale, sl improing,and competing.
with witd to power the world.

- Smallscale water power
“This s not changed 2 much 35 mostother things The ratonle s st the

Same,and enthusiasts are finding al sois ol loca sources tha could power
2 community. Sl thy ae marginal i the widerpicture.
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Wethought youcould havedirct mechanicalfunctions 35 well as lcticy,
‘2 watr mils did, bt ahthough agrecabylow-ech, hat turns ut 1 b much s
effcent. etter o penertecectricity and use that feilyfor 3l ober functions.
Hlectricty is bound 1 be the energyingua francafr the next undred years.

+ Methane from animal wases

Wellwetrid it thecxibiion. Werha o dea what 0 do bt e the motion
that AT had 10 be smple. so we just o on it i Wed seen th repors from
india nd China with quite smal digesors, wsing snimal dung. 50 we illed 3
lindricaltank with cow manure and waited 05wt would Bappen, Nohing,
Wl 3 smallicreas i pressure tha could be eleased s 3 smelygas.

‘Nowadays, mch more i known abthow b digest sl ad plnt wiscs
efficiently, and the gasis mainly used 0 generate dctricty for the grid. 0 is 3
Sophisticated mainsiream echnalogy and part o thesuieof systems fo backing.
up the clectrcity system i supplics from the vaiable renewable ar low. Onice
again, ' got 0 e big 0 b worthwhie

- Storage ofcncrgy

As just remarked, lecrcty from sun and windis variable and neds storable
backup. Bomass ke animal marure and plant wases can make methane o can
e thermally convertd ik fossl fuels. Almostcertanly it wil be supplemented
by hydropen. which can be generated i tmes of lectricy surpus - which you
oftn get with wind. The exbibion lan mentions this, but | cannotremerber
it weacuallydemonsraed lectrolysis o sate, o that we mentioned anthing.
mare sbout energysorage.

+ Flower power
1 hink his was st ke

TRANSPORT

- Methane powered bus

Naturally we wer against pivatecas and envisaged 3 worddominated by publc
ransport. We knew that you could run vehices on “CNGS or ompressed naural
a5, which i pure methane,butofcourse that was 2 s ful nd we wanted 1o
st iogenic methane.

I never happened n the exhibiton, bu sustainable ranspert has moved
on and there are now clectric, ydrogen., methanol and bio-ropanol powered
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‘vehickes. We probably hate cars less but favour shared systems ike car clubs.
‘hich we didt hink ot he te.

- Cansls

Here we found the sheer et chic iressible. Canals i been displaced by

iy, then oads, e hd ot moved on. They were beautifuly stuck i he carly

Joth centuryand pecsted withpredusteal techioogy. They were consistent with

theslower, ieady st workd we e, We thought they could be eescoped

10 ake much more tonnage offeight, nd this is prosably tru. b could never

compete with the vasttoninages curently chargin around the planc on rads.
Aniceury.

« Ainhips and balloons

Perhaps thee ae the cralequivalent ofcaals. They recll  bygone age of the
o and steady. Stecrable ighter hanair raft e iy regulaly a5 setul
adjuncts o the aviation indusry bu neverseem o 35 were. Lake ol

My sens o the proces is thatthey awat cetin echnical developments
2 much highes fulprice,peshaps s aresult ofcarbon taes I s seems ke it
il longer be possible oliveon  apd tamover, Just intime* s, then they
will raty st 3 sower e of e They will b back.

MEDICINE
+ Malaria contrl

This might seem an odd e for an cxibition such 2 this. s parly based
o the understanding,that pesicides coukdbe terminally harmful. In one of the
prepartory mectngs,we had met e ranian environmentalist M. Tagh Farvar
Who had worked with Barry Commoner on DD i mother's milk i Gusternala
dichlorodiphenylrichloroehane, an nsecticide). Tl had produced 3 massive
{omme of cautionary ks enttled The Cares: Tachnaogy (FarvarMilon 1973).
hich convinced us that Nature was csily disturbed by atfical cheemicals and
othernterentions. Which . Butof course, we we searchin fr lechrclogies
it were o careles,

W werealso sceing the eginnings of“systems pproach” tosustaiabily.
understanding that there coud b o simpe “siver bullt”soutons, but much

10 Beer Hapersubsequendly worked wh Tagh Farar i ran,conimuing.te s
of the xhibtdon 1 she Fachy o Exodevlopmen of Aicenna Universy. The
escach and waching progremmes ver: suml e e e ratin
rewmon o 17,
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‘more sublle measures based on analyss of the elations between components. You
‘cannot sy change one thing and imagine the et ofthe systen wil ot also
change, often in unpredicable ways - 3s Commoner himselnsisted.

“The opicalso draws on the bscsson with China, where it was thought tha.
e rom the shackles of capitalism and consumerism, they were more bl 1
hink, and act outside the box. We were much taken wit the dea of “bareock
docors deling with 3 wide range of commen modical problrs, aving bighly
tramedspecialiss o take difficul cass. There sece o b somcthing omaic
about ke Mdicns Sans Frontitres. Bt of course thi s simple market forces
at work: wo o have cxacly he cqivalnt i the form of “paramedics”.

- Acupuncture

“This sl relstes 0 China, and we were confident that the Chincse woul ot
embrace anything that was simply  superstton. I scemod an excllent system
becauseitimolved whole-body understanding.withoutdrugs,persuading thelbody.
10 heal s by recdressing imbalances. Aot attaction was tha, because the.
so-caled cupuncture meridians could no b found anatomicaly,  sugpesed a
raical incompleteness inreceived western medicine, nd indecd western scince.
alogedher It int 3 he possibilty o suble“other world”beyond materility
tha could possibly b th basis of radicaly allrnativ way of proceeding.™

TEXTILES AND CLOTHING
- Handloom

“This was 2 staightfrward ancient technology, el transparnt i tems of s
tructun o operaton, and we i e o display. ornatie English speakers,the.
‘Swodis name vl (weaving,chaie) wis charmingly el OF coure you can
produceealcloth on such  devie nd you can make up clthesand wesr ther. bt
the e taken i fa more than most peopke ok et and i 5 ot surpeising.
hat e v ey o mechanised looms ha prdce ot e he e

“This of courseis true throughout th cconommy. and productviy is erhaps
e principl difeence between tadiionaland modern societis. It was 2 rtcal
misunderstanding o ours. that we e 10 think mechanisod ndustrial poduc
o was oy somcuat more productive than the o ways". perhaps 50 percent
ete,phaps v 100 percent, bt o congh o sty 3 the downsides. The.
ealityof course s tha 51000 ercen, even 10,000 percent more productve: hat
ke big differcnc: and allows s theesure o play wth and o i we wish.

It 5 striking it the celebrated Ats and Crats moveent prommotcd by
William Morrs and others prased the production and use of handmade useful

11 S, o cxamphe s Techanogis tn Rl Tahmalgy (BopeHarper 1976)
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abjects.in contras 10 the Lzwdry industrial products oftheir day. I the exhibition.
‘weapplaed oo, withoot ralsin thtonly the wealhy couldsford this ki of
hing, Today perhaps we have come to appreciatethe contribution ofthe Bauhaus
‘and ven IKEA i providing wellfunctioning, sylish products a eaonsbie cost.

WASTE DISPOSAL
Clivs Multrm composting et

Thisis fmous in Sweden 353 common e incountey houses without sewersge
connections, invente by the engineer Rikard Lindstrom, s verylarge e an
impresive e n the exibiion fbul was ot inactual use). 1 allracion for us
was that i dos not requie o pollte water, but turs 2 pentialy pathogenic
waste ot valuable fertlsc. I s o moving,parts and operses gassinly by
aravty and small diferences i temperature. This was ot the kind ofselfacting
nonindustrial alcherny we wereooking .

(Composting tolets seemed such a simple no-braies that we assumed they
‘would soom take over everywhere (Harper/Halstap 1000). This was no b, and
they remainonthefringes, although significant reseocein remot shing lubs.
llotments and county parks. People eserywhere scem to prefer the “porceain
standard”and e prepared 1o payfr the networkof swers and tretment plants
then requined. (S also Figure o)

Rikard Lindstrom' son Car came avisit during the cours ofthe exibitin.
A his ther had become bt o 3 e, we were very pleaed o et i

Fiureg: A exibt abous the acumulion of o degradable vasic
around he word. This conined o be o probiem ad s ow considered
veryserious conern. Potgraph: orn Cusifson
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CCOMMUNITIES.
- Dioechnic housing estae

This was not much o than astdentcxercise but it was based onal the st
AT lore and had lowely illststons. 1t was more o s e greenhouse with
Iivestock hydroponics,slar heatng and water pover. It was enirly ntastical
bt pressed al ur buttons and loked orgeous. Sadly, the drawings ae lost
exceptfora muchreduced sample in Radicl Technogy (e 1),

- Chinesevillg technlogy

W knew nothing about China but we were suckers for thepropaganda and the
travells' tales, Theyseemed o el the ight s, rlying onlocal esources
ima sirt of mutual selPhelp. They als had inspiring slogans, many of which we.
‘adopted,such as e Taming Power o the Snall”

I my impresion thatte founders ofthe Chinese Communist Party. and
partculry Mao Zhedons himsel.shared many of our pro-rural, anticonsum.
erist, anttechnological astes, and that is pechaps why we were 5o drawn 0 the
Soriesthat emerged. Latr ofcourse, China embracedthe apposie of lthis and
twas quiteclea which path the pople preferrd.

Perhap the most srking visual commentary on Chinese self e wes
provided by Varis Bkaldes  Swedish archieet nd planner ho contriboted 3 grat
dealtotheeibition Inthe carly 20005, he was i o submi plans o Chincse
own, which would provi cnugh a0 provide s own oo and process 5 own
‘wast. aving done the caeulations, the slocation o aras was roughly s fllows.

Living aeas, ciculation, tansport15%
Food prdicton aress 5%
Waste testment aress o

“The wastetestment areas (mostly welands) can also contribuse hugely o biodi
‘ersty and ccosystem srvies, bt theproportons sl come 25 3 surprise.

- Aernative technoogy esearch community

“This was supposed 0 combine the ful all singin al dancing aerntive dran:.
communal lving, rural e, selFsuficency, renewable enrgy,closcop recy-
Cling, zer wase s ovel use o tradionsl mateil. 1 was supposed o ecord
s st and make therm Known or obers o fllow — or v, An lstrton for
Some ofthe proposa i showbeow. i worth comparingthe implied ress with
the et of Varis Bokalders”study above this i the diffeence beween patve.
theoryand practical exeriece.
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“This projectdid no i the e mateilise ot amother 4 the Gente for Alerna
tive Technology in Wales, founded in 1074 under the influence ofthe same idzs.
‘hich ontimues  cxist g5 yearsaer.

A Conversation Between Peter Harper and Simon Sadler
about The Exhibition of People’s Technology

5: The talsman of the current “Maker” might b somebody in Slcon Valey
prootyping, some e iz, which hey would ake 03 TED tak,and then pet
‘ange investors.and the ide s that while mking 3 prof. that gzmo will lsd o
a greater futus, e out by somebody with adegree from MIT. Ane what | tink
i spocialisue ofthe journal Digilal Culur & Socey i rying 10 do 10 g0
back it istory and ask: docs that really exemplity what making i about, or
was about? A i there possibiltyof e weting history n  way that makes us
hink mre Lteraly about what the s-caed Maker Movemen i about> And 1
hink that i whese they landed on you Because appropriate tchrclogy, Altrna-
tive Technoogy,radicl technology is a0 was about making, and it was  ype.
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of grassroots activity. It would have led 10 a different sort of future. in which we.
‘wouldthiak about the rltionship between technology and socity diffrenly.

PH: Sometimes an idea  have now i actually the same 2 one 1 had long go,but
ave orgoten. Sometimes 1 look back 2t my od noscbooks — I've ot notcbooks
oing right back o that period - and is atonishing, 14 orgten [ even thought
thall Bt one o the big things that we were inerested i was whethcryou would
e technologial deslopments 0 mainin exsting unctionaity, but educe
the impact on the environment o other externaltes of various kinds. ' the
‘oppositc of whatactually ends 10 happen: s ake a aceptabeleve o damage.
and use the advancement o techncogy 0 incresse the unctionality, makio it
ster or beter o bigger™. You'we alays go ha chce. whatare you going 10 do
‘it your new technolog. your innovatons> On the whole, what’s happencd s
hat veeyone s ron of with the exte fnctonaliy, whileth cavironment can
Just ook afler el Indoed, o some extent it can, bt weve pressod it oo r and
ow we ar in  serious ciss. And o, our answer all e tine wouldbe, keep an
‘adcquate el of functionalty ehce your impact Bt what we thought adequate
by hisoricalstandards ended o generae the respons: “sorry.thats just ot good
cnough,we want o than that”

S5: What would you have been dispaying at Stockholm that had 3 low lvel of
funcronalty

PH Wellforcxample, the Clivs Mulrum,the big composting il I way. it
5 an amaing thing.cvryone and cvery house shoukd haveone. You ae turning.
Some potentally noxious and pthogenic waste nto something rather valuabe
And you are ot using any waler you are ot conaminating waler  you dot
have 0 clean i, Bt most people would <3y “Sorry. ' not aving one of those.
Smelly, y.ridden things. | want 3 prope tofle tht 1 can flush. And sen this
il away 1o someone s o st cut”, What we thought was aressonsble el of
functionalty, o most people it wast god enough. The sane thio with sl
Scaleencegysystems, it ust wast good enugh for many peopl. They want loads.
of energy ustlike that.Justathe flickof swich. Aything e than tht s the
Dark Ages.

S5: e remind e of how the ill nd Melinda Gates Fovndtion s sgan studying.
the ol and sataion,

PH: Absoltcly et This composting e i one ofthe nspiatons for Altcrna-
e Technalogy,and for Schumacher' dea about itermedise technology. What
e mesnt by tha was hal it was bete han what propl had, bt wast st
leap to super modeenity. Insiad of just having @ ol in the ground, or 3 ple
ehind 3 bush,you would hase 3 proper ot with sanaton and 3 senltion
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sack. Bt it wast  fush e And 1 think tha il Gaes as stumibled on the
ssme thing Schumnacher g, basically getting peope from the rallylowes v to
e ntermediateevel,which, argualy. s where we need 1 gt was something
of  novelty 10 suggest ha,fust s the poplein developing countries are at the
Jowerkvel and then bringing it u, maybe we havereached oo high a el and
e to et ourseves down 3 bt Maybe thee s some way you can et in the.
‘middle, where you 3 i some ind o essonsble, o, evel o functionalt.

S5: So you woulkd have imagined the technclogy that you were showing, 3t
Stockholm 0 b thesort o universal echnology that would cqalise the Glabal
‘South and the Cloal North, around one ot with an equivalent evel of func
onaliy North and South>

P Yest Thats righ, 1 think thar's what we wer simin 3t Tm no sying that
there i something exisentilly wonderfully sbout tha standard, but we were
looking for somching that was sustainabe. Her i the standard,can you mcct
with the technology that you have e ensure sustinabiity’ Then we ae oot
Sawing o he branch on which wer sitin, Thatwasthe main qestion. Soonce
you ot some sortofasablestuation,you ol ay. i, now where o weg from
ere?Now e can ncreasefunctonaliy, s on, s we doricrate further damage.
W weret aains high functionalty,wit los of possibilte. Having said this,
st adnit there was 2 puritaical sk that considred “high standards of
Tiving? 1 be in some. sene “unconvival" but paradovically peaps, we also
embraced counterculturalhedonism: w iked 10 have i offun.

S5: I wouldike gt back o hat,becauseone ofhe things that ove sbout R
el Technology i that i the book there i  dlighiful wit and good humous. But 1
‘amgoing s 1 can stckfor  moment with the ot~ t sounds ke | might
have it of  tofle xation, but you coud think oftht 3 3 rat plce o strt
asking abou ssues of design and polics and the human. One quick historical
question, dd youever come across Sim Van der Rysbook on The Tolet Papers
i it bt ate 1 think. buthe was proposing almost something almost dent-
al

P Yes. W tried ot ofthose deas a the Cente for Alertive Technalogy.
In fct we had 2 Kind of 0 of alterntive tolt.systern, many of which were
fully operational. We had the Clvs of cours, and several e Swedish and
Norwegia variant; e had the Sm Van der Ryn model we hd the Twin Vauls

12 The erm “convvaln was eroduced by he nfienial heost van ich  such
works s Toks o Conmat ich 107, i consered mch of e e
elogellydamagtog 103 geerslsneof wellbtog i e el ‘ol

B Vander Ry
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from Vietnam, all sorts of things. Fventually | wrote 2 book called 1ifling the 1id,
Catloguing our expericnces with dry wilts ad showing how t0 make them
using verybasic mateials* Youte ot the oly ne with a it fation!

‘Our dsigns were widlyused in the UK. and 1 should mertion Japan, where
iy tolles have been 3 coe part o rural culture for centuris. | was especilly
charmesd when, afte  lcture i Japan.  person appreached me 3nd asked me.
1o sign 2 opy o, bow me down, [fing the i, which he b ranslstd into
Japanese and published himset. |l treasure the copy be gave e

S5: Somany grat purs.

PH Yes. mosly untranssable Brish humour? Jokes and puns ae shmost
umavoidabe i you ae writing about wilts.

I wentallver the wordlooking at et sysems,notallof e dryfcomposting.
ype: some. might be descibed 35 “semiwet” but were ot conneced 1o the
sewerage system. They dideftalways work. Lot o things woek kay in California
or Australia.just five degres e, bt they don't wor o the UK: there are o
completlyuniversal tochnologes They it crtainclimaes and cetin placs and
perhaps crtain caltural bt You cant sy gencrlse.

S5: That would be something that T4 ike 10 3k ahoul. When 1 try o explan fo
tudents the prinipks leading to modernisn and universslisn, 1 desribing.
an alln culure. They are broughtup o understand diference, but 0 tlk abow
Samencs, 1 talk abot the universal,forthem s 2 mde of Furocentric colonal
arcogance. 1 try o explan the histoicl assumption that 2 2 lobalisi. indus-
rialising soiey, we would eventuallyaight upon 3 universalaethetc and ech-
nology that would iy humanity. | contextualis this s the ulcome o theee o
four entures of thought g back o the Renasance founded on capalsn.
scentfc esoltion. enlightenment, empie, and n hat ramework, it woukd
scem 10 make 2 radical so ofsensc; and however problenatic  locksin etro-
spect. it noneeles s the underginding of IKEA and IKEN' sysims.

PH: Yes We were very keen i 1972 o the Ars and Cras idealof hand produc.
tion. Bt we fild 0 ealise you had to be prety rich o afod aloftht Arts
and Crals St And of course by hisorical standards we were rich. P the.
oth contury movement was weakhy on the back of miners, millworkers and
he Bitish Bnpire, bt they were 5o doubt unaware o it. Ruskin, Morris and
(Co. were opposed to rubbishy mass production, but the Bauhaus said, lock.
we can have eally ool designs thatar fanctional and cheap and can be mass
produced - brllant! And 1KEA has run with that, s far 35 | am conceraed. It

0 Harperfalesip 1999,
15 As ubappens,bodh merviewer el nerviewee ar Bt
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s excellet design. it works very well
itischesp.

i thought up with peopl i mind, and

S5: You s to v conchuded tht t 3 smll scal, ks s 3 the houschold
sl stuff was ot g 10 work,and you ncded 0 find a vyt scale up I that
right ot s tha weong?

P Wll, s ke yroponics s an cxample. e known people who v done.
8.and e done it mysel. you can grow seyables and things in  reenhouse.
without soil. And you can get g yields. Whatyou dof g i your staples. You
would bear people sy ok 3t me. growing my own fod”,but actualy they are.
arowin avour molcules. o clories,or rotin, o ol r anthing substan-
. We gt hese things fom farmers very cheaply, because armers do i vy
el grow Ioads of vgiesand all that sort of tuf, that'sfine bt | Know | a
tll dependent o farmers, God bess them. Bu ook, hydroponics has now been
ramped up 1o huge actoiescovring hundreds of hctaes producing salads in
rcenbonses beated by copencraton from local o satons. s that the futore
of food> No, bu the ture ofpas ofour fod. which keps the osts down s0 we
canall cngage in crascale ctiviis, even mostof he tme.

And it i the same wit the maker moserment, ou ae making o off things.
W are 50 rich now We have 3t of re time because of the high productvity o
sacicty 35 a whole tht we canthe do crat st agan.Inprncipe. i the course
ofa e, you coukd probably makeall of your own cups. You couldmakeal ofyour
ow shoes, you could make al ofyour own clothes. s interesting that you can
do these things a5 resulofth high productivty o the industralsystem that
providesal the bases that we esentialy need, al the warmih nd the shelerand
the transport. Backin the 19705, we were thinking .t should be il cral sufl.
Bt we were wrong these i nly worked because of the incredible productiviy
ofthe indusirial system just Keeping s all ot withoutour nicing  resly.
" hink what'shappened now i that we sre coming t 3cept tht oay,not ol
moresniy, the Baukaus, the factoies,everythin i hasgo 0 e thee 0 keepus
ll ing, because we cant survve without . We are sl dependent an i, but ow
‘we e 1o humanis it some way We need 1o i some way 1o topt srewing
up the planet.

55: 1072, athe UN comference, you were cuting agaistthe grain o the univer
alist, governmental,to-down pro-development and pro-paning approach to
environmentalism. 11 was almost ke Karl Mary’ vision of the future, where
becase the basic necssites are tzken are o, you can o fishing...

PH You seem 10 b alluding 1 the industralvision of scialism, exemplifind
i Edward Bellumy's Looking Backvard, that  nteestingly coough - provoked
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William Morris's News from Nowherea a kind of rebuttal.* The maker movement.
Should g backand ook at these two books again, because they paint two diffrent
conceptions of how o delve the Good Life foral.Backin 1972, we were quie
clerly oris s bu s you cantll,ver th years we have become Bellamyics
‘st were. Morisism offers Makercrativity 1o an et fw; Bellamism potetially
offers ol

Bellumy's vison does presage a weslthy welfae socity. but onlya e today.
take ull ahatageof . The big “wiamers” i e o e, are those we migh cal
Hohemians,who. while maintaining,an sy going middieclass disciine, have
redced thie aspiatons bekow the average productiviy o the sysem, leaving.
hem time 0 think.imovat,relax. and —yes — Make. I seems t0 me tht n 3
postmodernsociets,everybods could ive ik this i hey wishedThey could v
‘out old Mar's dream. Could 1 be wrong abou his A terifing thought.

S5: Inthe 10705, the emphasis was on small sl now,we'e carefullyeriicaly
‘acccptng o the advantagesofsal,ofproduction. Noncthlcs, it sl aves the
question of distribution usticeand sustainabily ollowing relnless conomic
rowth. n terms of what the maker movement might be doing now, i i some.
sor of ecombination of handicrat and mass production? What should makers
be making®

PH W wer ascinated by houschol,local and regional sl sufficiency, mecting.
ur own e from the materals at hand. Bt hi quicly proved impossile in
pracice. Yo could make”  simpl thrmesiphon solar watcrheater, and we did
Bt you a0 et the coppe tubing,and the oo, and the slder, and the lck.
pain. and the wood fo the box,andthe glass, and soon. Alhoughtht i ot vy
high tch, i i sll ndustrial. And that docs presuppose that there 3re copper
mines somewhere, and there ar people making tues. Could we have made our
o ubes, panes of glase Surely ot

W did occasionally dream of 2 general purpase,localscale mamuicturing
proces that couldflbricatealmost anything frogiven w mateials. We thought
s would be the ulimaie “Tbertory technology” Today we hae 3D printng.
‘which comes quite clos i spii but you would still need the spproprite
materials. Having sadthis, we would ave given us ye e for a3 prnter!

5: Bt then, can you make a3 printer This i some sortf it reresson. It
s funny. it eminds me o how young desigocrsand engineers,now, dong maker
thons and ack thons and whatever, s il b ke you with the copperppe.
intheig70s.Surethey re reconfiguring echnology. bt they cat makethe .
e Raspher Pi They ca et the hips 1 do good things.

16 Bellamy 1588 Morris 890,
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PH Yes, 1 e, but most ofthese good things” do ot need 10 be cusiomised.
ey might s well b masproced s thechespest possble way. Cstomisation
{ends o come st  higher level when you by standard ems rom (sa) IKEA and
‘combinethem in unique ways 3t home.

Sorme things 3 in our fivour. Moores law means that tny things with
marvellous capacitescan be eprodced endiesly. On the ther had, minitur
ation and acceleration docs ot apply 10 meals,houses oads,clothes,landscapes
‘and fuenituse. We could“make” lots o these but probably most people wouldi't

“There s  worr bout specialised skl and supplychains: key eople,indus-
trisorloctionswithhokding supplic. 1 fnd el umvorried by tis. s e
woried by the rtheness ofthe systen, forced o rack up greater efcency atthe.
expense o resilince.

o0 want 1o be mr reslen, o simpliy,where doyou star That s your
nfinte regresion This was the question ofen sked wibin the cicesof propl.
‘e might call “clapsists, who hld te apocalypic view tha 3 oal collapse of
modern socictes was likely, pehaps incvitabe. _To some cxtent we were 3l
llapsits then Youve ot 10 remeanbe,that was the e ofthe bora ad the.
(ol War: there was 2 pasibily o 3 muclear exchange at almst ay tme. And
the you would havethe deinite collpse ofcntral authoiy and tht ws abways
atthe back ofour mind. Bt then welso thought hat the sl soity might
have theseeds fits own destruction, and i might ust implode and ll apart,in
hiccase we 102 the queston, “wh i ging o rbuil] aterwards?” In
hatsituation, you cannot tke anyhing ot granted, 50 you migh absclsely have.
10 make everything from scrach.

This was e of the notonsfrthe New Alcherissand the CAT i Wales. We
‘were the modern arks, nd we would come ot and help everyome rebuik v
tion. Bt you had o des what wonld be e The presumption was that you
Should try 0 keepitas simple 2 possbke, because you couldrtust walk down o
thehardware shop and et yourself metre of 19 mill opper pipe-

5 And then a0 0 that pentially end tmes qualiy ofthe e, a year afer
Stockholm, you had the Energy Criss.

P Yah,

55: And incresing industial unest, all through the 10705, and at least in
France, the UK andthe US, increasing racial tension. And recssion; and we've:
2 about the Cold War. By 1972 2s wellthe neo- Malthusian tenor o he Club
of Rome.

57 This questo b b gve 3 modern e by Lt Dol n The Kot
el How 1o Rebtd Our Word e un Aoy 2.
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PH: OF course we knew about that as well. We'd read all of thei stuff. We'd met
them it the Club of Rome people. They wer n Sockhlm then, 00 %

S5: And Ehelic's The Popuaian Bomb ™
P Yeah,
S5 And Carson's it Spring

PH And others o the same era such as Bary Commonce's Clsing Cirde"
(Carson ad Commoner both sresed the sgnificance of sppling techiology in
an thicalydriven rather than commercal disen mariner, nd this had 3strong.
bearing on the notion of alernative echnlogie,of hving th technology but
P ——

5. olticaly,histrialy,soially,how didyou and yous fricods fnd cach other
‘and come togsther? There serms to have ben  thrilling intrsection of R 0
Green - sot of socalis anarhism meets deep cology. Not Arne Ness docp,
but decpish. And why i that intersting aain now? (@t carly i, because we.
aredoing this nervie the ournal guest edors want o Know aboot . nd my.
Students ae curious bout i) How did you e 1o Red and Groen?

PR imim. 1 gess T haventbeen thinking sbout thatrecently. The Green bit or
me ustcame fromthe vidence. | wa st paying atention 10 all f that Malth-
san suffthroughout the 1Gos,sarting with the popultion dts, becausc you
couldse the exponentialpattern. I there i an exponential going on somevhere,
it just can't contme, 50 you knew that was “unsustainable”, though we didnt
have that word then. And then on top of that, we started o understand more.
about polluton. Remernber thal i the immediae postwar period, tere was
remendous technoogical optmism that th bad conld b transformed nto good:
swords nto loughshares”.For cxample chemical arfar echnlogy went it
pesticides whie munitions technelogy went iio feriisers. 105 all the same.
hemistey. And the tanks tarmod into ractors. OF ourse, commercil intrests
promoted these things o they came 1o seem Ik technologial slver bullts.
DDV was the lssic sfer bulle.Yorvegot l these pests,you ot 73p them and
they g0 away: what's ot o like2 And tha an ke going for sboot  decade befor
e side effcs star b up. It takes 3 while for this 1 appen, nd that
of course was Rachel Carlson’ conribution. She was showing, how things were

15 The xhibion was e by ureli o, then e fhe o Rome.
15 Ehchaoss.
2 Camonnta.

o Commomerson
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happening that we simply did not expect. We did expect the DDT todisolve in
ody fat and work s way up the food chain and then result i aplors having o
chicks because the egs were 0o thin.

And one by one, we kept sceing these uncspected things. Anothe one tht
truck me was the inresse of o i theocean. Meaning that occan crstures
ke whales tha depended on long, distnce commnication with sounds coukdt
manage. 1 was so iy in there, they could only communicte 2 fow hundrod
yarls. Noboey thought of tha, “Ships, whales, ois”.Of course you didat. Al
ofhese things are unexpectd effcts. 1 had pages of these things and | though.
od. this 5 awrul, cverythin is 3lling o pices, and nobody realss because
they are o ntent o using heis own magic bulles An porant paper, Careet
Hardin's“The Tragedy o the Commons",cme out n 1968, hat explained ot of
i proces.with malig collctiv ffcts emcrging tht nobody el wanied.
1040 not necessly boy ntothe uthor'sather agends,butthe basc pateen s
surey 2 universal ne. on & par with, 52, naturs slction. Our answer 0 the
tragedy’ was essntillytheKind of reocalisation that bad govered local colec
tive resources for centures. Pople would say, “well alight you'ea critc Do you
have a answer?” And then we aid Veah,we do hve an answer, i 2 it weird,
bt here it We think s an answer” And that was our decentzlised, low-ech
concept of Alernative Technology:

“Then gradually s the 108 roled on. the key thing that happened o me is
tht 1 elised that the diferent sty tehnologics dont necesarily add up 1 3
Joint disaster You can pick them ofFone . time, impose egulations a3 natonsl
leve and gt rsuls. S you might b able o find  wy 0 havethe benehis without
the masty downsides it we v ver clever and pay attntion. No st we did sbways
paystention, b  egan o see that you coudhavehigh tech wihout ireersible
dsmage. and tht it hard o 3 modern society withont highech. Sothe |
egan o witch towards what ot ofpeolecall “eco-modernistion”:a ity word
i somecices emphasising technicalinnovaton aher han sl change. to
schiew 3 sustinable modern socity.

Bt my confdence that pollution impacts 0 ot synesgse, and could be
succesfullytackled ome a3 ime., was ruined by he arialofthe grecnhouse
s, which behavecxactly ik the it o growth plution curve,mch i
s for humping them lltogetber. Darun! | e throogh  her optimistic
Phase inthe 19005, and now | had 0 accommendate 3 mch more pessimistic view,
hich roughly parlls the geat doomsday lock o the cve ofthe Bl of
the Atomic Scenits

S5+ When you mention Garet Hardincale,you s2d,you were suresboutthe
st of the3penda, What do you mean by the et o the gends>

7 Hardmiogs,
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P Wllhe's ifamousfo being n vour of cupenics and advocating prvaisa-
tion 252 slution tothe Tragedy Alot f people ot use the term “the ey of
e commons* becauset i ssociaed with him. Bt youneed o have some kind o
terminology 1 talk abut thse malign clectiveacion patcrs, and obdy has
come up witha et term that s universall ecognisd 35 sl o he e
proceses Tim taking the esentsl “polical economy* of . withoutthe es ofthe.
Inggage. 11 sriking that many subsequent soutons* (o Hardi' ragedy share
many of the limtations ofour own e response they ar 1o local: thy
v the proble t onelvel butJave it unaddessed 3 hegrete, gl vl

S5: 1 think the pessimisnyou'e refring o s one easonthat we are going back
o history, no thearhiv. ook t th 19705 an th sorts fnterventions hat
‘you made. and i could bo tha th ournal i doing this revisiting gain, because
it the maker moverment began during one of those opimistc pases when we.
belevd thal we could innovte our way out of crii... 1 think that pessimistic
swingof the pendubum i onc of th things impeling the joural ey, “well ok,
Tt then think about a essimistc making’. But | sll want 0 back up. Because
2 phras thatyou used arie was “alerntivevahus”. There i right now, Pt
2 ungeefo altrnatve vlues. 1 hink that an appeal of Altrnatve Technology
s hat i scems o posit an ahernative setof vales. One of the things that you
Seemed 1 b doing was thatyou semed 1o be trying 0 pre-fgure (s anarchists
would ) what happers ncxt, whether that was i those exuisie lustzations
by T Tarpe, or whether it was by ring o Bbricte things, o make things,to
see it work,or whether it was trough specultv texts, where in RadialTeh-
ology yousce what soialis would be ke, I the United Nations was ovral in
favour of what woulkd become known b the 1980335 susainabilty - that basically
youcan have yourcake nd et i, you an have rsponsibl cconomic growth tht
takes care o thecavironment i would st on the fringe of Stockholm yos
‘were “Hackingthesustainabilty” before i s going o e sustainability, and sy
“wll you know, we might ot gt thee. Things could ll apart befee then, we.
may have 0 think i a much more grasseoots way”. And n that, there was also
Something that we would today all  “hacking” “specultion” “declonisation”
o were showing thatther s sn industil and technological sysem ot there
hat i 2 form of coloisation that b made usal dance o the beatof one drun.
which i tha of“reentess growih and eleniless production,a globalsed clock.
That it can be kind o hacked. and we can speculate o what comes next. We are
et again backto ruminatin on what happens as capalism stumbes, secans to
become more unequal,seems 1o bocome more vilen, and scems congenially
‘unable o deal with acal incguality, global inqualiy: 1 think o reason we are
back inthe achiveofthe 19705 15 because analogusly, and somedimes erally,
s sking the same questons. Can we do something exciing with crisis? Tha's
 bi preiminary  my il qecstion: what happen tobring sociahs o the
mixof hought inthe early 19705, and what happene 0 >
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PH: Okay, 've given you the Green, and | think that came from the evidence. The
R 1 dontthink came rom the evidence. That was just sot of i the wate, |
hink. [ wase' particlaly crical bout . 1t was the hip thing, Eerybods around
e secmed 1o be some kind of bertaran socialist. Thee wer ot of radial
tendencie ofcoursea thetime, and | used 0 meet Troskyists alot.and members
ofthe Communist Party o Staliniss, and alsots of Marist. ' worth emern.
beringthata tht e you could ot sa hat he Soviet Experiment had dfinicly
i 1 shouldalo emark that anarchism was 2 grestes influnceon alernatve
technology than Marisn. and indeed proper Marxists tended 0ok down on us
“mere environmentalss”. istory has been Kinder 1 us than 1 then.

552 Was Maoism circulting?

PH: Y, Masism was important 10, and you can s the fetishism of China in
Redical Technooey:

PH: I sense, there ws his . shopping mal of differn declogial s, and
5ou could g in there, and say. “Oh I think 'm rther on of these”. T was lke.
hoosingadrest Andths people ar cole than those. Amyway, there were some
hings which were unquestionle, and one of these was “The Resoton” The.
Revoluton was  universal scvent: almost exerybody scemed 1o agre i was boh
ecessary and ineitble. | am astonished today locking back o, it was assurmed
hat from this incrediblechaos would emerge- beautifl s butery. It woukd
e rdered, cquitable,verybody wold know what 10 do, and everything would be
o0 — 35 onderly s iron lngs aound gt

Now we e sadde and wise,and oday | hink us the opposite. The more
haos there i, the more you end up with thugs, guns, Mad Max and politcal
opportunists. We sill need  fily rapid transormation, bot it must be onlely
and retain the basic civiltes. Todeplay a metaphor,we st curdle the i

I the 980s and 10005, 2 F'vealready sad, 1 became more sanguine sbout
e physicl prospcts but that was alo the ra when noliberalisn, whih is
rnsically ant thical, was taking over the planet ke 3 virus. We desperaicly
necded an deokgical ramework o counter 3, but (rowever unfih) Marcsm
wasburid i the rubb o the Soviet Union, Gradually,the ol burmanism xerd
el and inall Thomas Pikety and others have reive the od Maryistspri.
Good forthem, we need i

Bt st sl 3y hat, i nyprofessional e, 't paios 01y o persuade:
‘my coleagues tha i yosve o 0 sov 3 physical problem - because climate
change, cc. are physial problcms — you have got o come up with physical
salutons, which hawe ot to be technological. And ther you Have 0 buld your
polics and your economics around ha. s ery important o do't tis way and
ot the other way round. 8 very tempting and casy o sy, “wellets et all the
polticssoted ut.ard we st hopethtthe physcsand the echnlogy wilplay.
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THCHY - WL You ve Gl 10 X that Pyoscal suse OF N Sovtest out TTeL Unly somme
paternsar posibe

Bt s 1 me that he two s ffigsaw it it fogether nicly ae again
Red and Green, in the sense tha i you have a rational envionmentl persec-
tive, s i with ki of rationl evidence basd, careul, social democracy |
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