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ABSTRACT

The following dissertation explores how the future of water is being imagined, planned and
prepared for in two dryland cities z hyper-arid Dubai and semiarid Los Angeleg as the

Al Ei AOGA AEAT CAO AT A AO OEAU ZAAA ET AOAAOGEIT ¢ b
Dubai and LA are cities that have long been deemed unsustainable, but are aiming to
become sustanability leaders. Dubai, which relies on energyntensive desalination and has
high water consumption, including in ubiquitous urban greening, is investing heavily in
achieving efficiencies and powering water through clean energy. Los Angeles, which
sources the majority of its water through aqueduct systems from faraway places where
water is becoming increasingly taxed, is looking to produce more of its water supply
locally, and especially through wastewater recycling. Throughout the dissertation, | trace
the plans, projects, and policies being introduced in this vein to consider how

- U N - U N s A s s oA s as

political economic structures in the two cities to unique effects.
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actors enables me to hone in on thinterests and forces sometimes countervailing- that

shape sustainability projects. Treating it as a technology of imagination allows me to get at

the imaginative effects that sustainability projects constitute. Second, | ceider how these

interests, forces, and effects emerge from and get mediated through entrenched structures

like bureaucratic systems, accumulation regimes, and sunken investments, which produce
astickiness to infrastructures and infrastructural visionthat renders change challenging,

Olixh AT A ET AOAT AT OAi 8 ' O OOAEh ) OEIT xh A& O E
governance structure and foreigrinvestment development model produce an emphasis on

largerecoOA ATl EOEAOh xEEI A |, 180 AOACI AT OAA ET OOEOO(
complicate collaboration on recycling projects which span across and exceed individual
institutional mandates.

Finally, alongsde the municipal projects | focus on, | also look at visions of the future by
artists, designers, and architects to get at how the arts might provide alternatives that in



some cases could help get beyond the stickiness of sustainability as it is curreriling
imagined.

Thesis Supervisor: Christine Walley
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Envisioning Sustainable Water Futures in Drylands

A Tale of Two Fountains: Water in the 20th and 21st Centuries

The William Mulholland Memorial Fountain, Los Felizin 2019. Photo courtesy of the author.

| open here with the story of two fountains worlds away. The first lies at the busy

intersection of Riverside Drive and Los Feliz Boulevard in the neighborhood of Los Feliz in

Los Angeles the William Mulholland Memorial Fountain. Named after the engineer

responsible for the Los Angeles Aqueduct, the art deco fountain memorializes in rushing

waters a man whose significance is inscribed all over LA from the famed scenic Mulholland

Drive in the Hollywood Hills that offers riveting sunset views over the San Fernando Valley

to the concrete arched Mulholland Dam that impacts the Hollywood Reservoir and crowns

OEA AEOU | &£ AT CAI 08 4EA OOITOU OITA TAE ,180 11
Mulholland-O04 EAOA EO EO8 4AEA EO86 7EEI A OEA ANOAA
spectacular growth in the early 20 AAT OOOUh O4EAOA EO EO8 4AEA
i AOGOT BT 1 E O 0 wateAdvdd @hgér AAB suéh, Mulholland has taken on a legendary
status in the city and its foundation storyeven as his legend has come to be tinged with
notoriety for his role in dispossessing the Owens Valley of its water and draining it to

| (
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NOAT Adhirst.! Teirned on at a dedication ceremony in 1940, the Mulholland fountain

xAO OEA OEOEIT 1T &£ A AEOEUAT AT i i EOOAAR xEEAE
and which collected $30,000 in private donations to realize the public monument. Iro23,
Ol I AOE OEA ANOAAOAOBO pnmm UAAOOh OEA & O1 OAE

Aqueduct Centennial GardeA.

The second fountain has a starkly different origin story. The Dubai Fountain is a dancing

water feature that has been delightingWWE OT OO0 xEOE OxAOAOh 1 ECEOh A
I DPATEIT ¢ ET ¢mnmws , T AAOAA AO $OAAE -All h OEA £
named for the adjacent Burj Khalifa tower. The Dubai Fountain, Dubai Mall, and Burj

+EAI EEA AOA & Hakcing founthiry Biggesi sAoPpthd center, and tallest

AOEI AET ¢ OAOPAAOEOAI U8B 4EAU AOA All DPAOO 1T £ 1
O0s$1 x1 O1 x1 "~ O@IOEA $104& AGB Aafter res@éntialahdgnim@rcial

AAOGAT T bi AT O &lketsirgfe shaite Af five Engdc8nnected by two curving linés

shoot water from the 30-acre lake to over 150 meters or 50 stories- in impressive

thundering claps. 6,600 lights and 50 colored projectors illuminate the water columns that

twist and twirl to bl aring music. The fountain was created by L-hased WET Desigha

water features company founded by a former Disney Imagineer. Combining science, design,

AT A AT OAOOGAET I AT Oh 7%4 S$SAOECTI 60 DPOT Elfhad ET AI
the Dubai Faintain now dwarfs.” As a former fountain designer from LA explained to me,

Los Angeles has a lot of water features design companies because of Disney and the

entertainment industry and because of its proximity to the mega commercial and

entertainment developments - in need of fountains- that proliferated in Asia over the last

20 years. The designer left the field in the mi®000s, anticipating that water features

would eventually be phased out in California given intensifying droughts.

During the 2012-2016 drought in Los Angeles, someesidents of the Los Feliz
neighborhood clamored to have the Mulholland fountain turned off.By then, a re
AOOAOGOI AT O AT A OAI AEET Gandvater dugpl®- hattbedn AAOCET T Al

! Marc ReisnerCadillac Desert: The American West and its Disappearing Watar, ed. (New York: Penguin

Books, 1993): 62.

2 AAT AU - AAOAOR O4EA -OITETTTATA -Ai T OEAT &B®SOGAMAET g ! ' C
October 18, 2013https://w_ww.pbssocal.org/history-society/the -mulholland-memorial-fountain-a-grand-
monument-to-a-man-and-water.

Soi AAO 0*3#h O%I-AADOO OEAQAHORT OEBEODO AT A - OCEmAar upeA AOAAT A
9, 2008, https://web.archive.org/web/20110710184948/http://www.emaar.com/index.aspx?page=press -
releasedetails&id=149.

‘04 EA $ OA A EArchitedd MaakiBdFdbauary 6,2015, https://www.architectmagazine.com/project -

gallery/the -dubai-fountain-6510n O! T ) T AOAAEAI1 A ¢ Bitadil Makth 408, 3 OOOAET AAEI E
https://social -innovation.hitachi/en/case_studies/burj -khalifa/ .

5wi AAO 0*3#h O%I-AIADOO OEAQGRAHOFH O1 A

6 s AT EAT |/ AAOEAOOR O4EA &AAOI OU 7EA OMGrddiMatdh 6:102DET AAO - AOC
https://www.wired.com/story/wet _-factory-engineering-massive-water-art-pieces/.

04 EA $ OA A EArckilecd MaQakiBeFébauary 6, 2015.

8 Personal interview with Liliane, Los Angeles, May 21, 2019.

" EAT AA "AOOACATh O7EITEAI - Ol EiLbslAdgklds EWbedahvay DAET 7EIT |
2015, https://la.curbed.com/2015/1/29/9997162/william  -mulhollands-fountain-will -never-run-dry.
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underway. Since its establishmentxtensions of the LA Aqueduct and the construction of

the Colorado River Aqueduct and the California Aqueduct of the State Water Project

perpetuated the tradition of taking more and more water to feed southern California’

OAPAAET 00 OC OiodisEay, LA defefids Andndported water conveyed

through aqueduct systems to meet the vast majoritg around 89%!1-1 £ EOO OAOEAAT O
needs. Butimported water is increasingly seen as less reliable due to climate change

impacts on regional hydrology, intensifying demand on shared resources, and the limits

placed on extraction by environmental regulation protecting source environments?

47T AAuh OEA , 1 1 NOAAOGAO #A1 OAT T REOAGAARAT OBROEI
appO 1 B O E A ORdnd vinileAhke Muthblland fountain did not run dry that drought, it did

see daytime switchoffs and the installation of spraylimiting devices.14

Back at the newer Dubai Fountain, hundreds of liters of water that evaporate daily are
designed to be replaced by membrane bioreactor and reverse osmosis treated wastewater
collected from Burj Khalifa and Downtown Dubai. This featureand energyefficiency - are
said to make the 22,000 gallon lake and its dancing jets in the middle of a desert

, AAAT AOGA AEOA %l EOOARh Al AOOEAO O&ArETe Pagiro! T AOAA
(Time to Say Goodbyel T A OEA A B&by $harl&Thadedis aHitiedit of everything

for everyone in the family here-OEA AOOAT AA 1T £ $OAAES0O OI1 O
OEA &£ 01 OAET 80 1 PATEICh T ACAAAOAT T PAO %i

> O
M
(@)

10 Harvey MolotchET O OT AOAAA OEA AT 1T AAPO 1T £ O0CcOi xOE | AAEET Ag Ol
based interests around the imperative of growth (and the profits to be reaped from it) in cities. For more info,

OAA (AOOGAU -1T11 OAEhR O4EA #EBEOOI ABOEBEAADI wilredcinAdubdt EEA QT AR A
of Sociologys2, no. 2 (September 1976): 31(https://www.|stor.org/stable/2777096
1 This number is for the calendar year of 2023. The contributioh £ AE £AFZAOAT O O1 DOAAO OI , 1 ¢

supply can vary significantly from year to year especially for local groundwater and the Los Angeles Aqueduct

depending on whether a year is wet or dry but the overall percentages of imported and local water gendyal

AEATCA TT1U OIlEcCEOI U8 3AA 10 '1CAI AO $APAOOI AT O T &£ 7A
Drinking Water Quality Report 202ttps://www.ladwp .com/sites/default/files/2024 -
07/DWQR%202023%20PDF%20print.pdf

12 Although environmental regulations have been put into place, some question the extent of their actual

application and efficacyLos Angeles Timeslumnist George Skelton, for instance, wies of an executive

order passed by Governor Newsom in February 2023, which because of an ongoing drought cut river flows

with implications for salmon populations in the state. Skelton suggests that the problem is not drought per

say but a proliferatinga®@ EAO1 OOOAT ET AOOOOU AT A OOEA bPi 1 EOCEAAT Al T OC
AT 6eoi 11 AT OA1T OAcCOI AGET 160 AAcCA8s &i O i1 OAh OAA ' Al OCA
Ol xAOO OEAT # A1l E AILOd ARgkldsTimasktrdardy 27 2628 OEAOUN 6
https://www.latimes.com/california/story/2023 -02-27/column -newsom-caresmore-about-almond-
growers-than-californias-salmontfishery.

BriTTA "AOCOAT -EiI1AORh O,10 'TCAI AO #Al AAOCADR O O NEORAGOMDE
NewspaperNovember 15, 2013, https://www.archpaper.com/2013/11/los -angelescelebratesagueduct

centennial-with -interactive-garden/.

“eEAT AA " AOOACAT h O7EITEAI - Ol EiCurbed LoAAnGeledahiary BAET 7EIT |
2015, https://la.curbed.com/2015/1/29/9997162/william __-mulhollands-fountain-will -never-run-dry;

O-O01T ETTTATA -AiiT OEAI @ahybr NévisEebruarfy 2602015 htbos://@nwi.carya -
news.com/low-flow-for-los-feliz-memorial-fountain/16397 .

0117 YT AOAAEAIT A $ E Gidc, Wardh 4018, i DoEad -AAET EOUI 6
innovation.hitachi/en/case_studies/burj-khalifa/8 N %I AAO 0* 3#h %I AA®D 7AFAGE® 71 Ol
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major tourist attraction that would see 10 million visitors ayear !¢ Today, visitors crowd A
AOi 61T A OEA &I O1 OAET 60 PAOEI AGAO AAEI Uh AT A Ol

ride around Burj Lake?’4 EA £ OT OAET AT A EOO OOOOAET AAEI EOL

Ox1Ai AOO6 AEOU AODPEOAOGEIT T Os8

The DubaiFountain. Photo courtesy of PropertyNews.a&.

Visiting these two fountains punctuated my dissertation research ohow the future of

water is being imagined, planned, and prepared for in dryland cities as the climate changes

AT A A0 OEAU ZEAAA ET AOAAOGET ¢ poibdiibdiiedhae O AAAI
allows me to get at my interest irthe ways in which sustinability plays out and gets

negotiated through the socigoolitical and political economic structures in different cities to

unique effectsAs such, and on the one hand, in LA, the Los Feliz Neighborhood Council filed

a motion with the Los Angeles Deparhent of Water and Power (LADWP) to apply

#Al EZLI O EA ' 1T OAOT T aime ékdadive orledinandatin@all Aod | OCE O
recycled water fountains be turned off to the Mulholland fountain in the mie2010s1° And,

~ AL s~ ~ 2 A N =

iIT OEA 1T OEAOh EIT $vujarEHoppid cenfeksMall of th& Erditatds, AE QU 8

%%i AAO 0*3#h O%i-AARDOO OEAQAHOFHd O1 A

Y%i AAO 0* 3#h 04 E Burj&@aArEd. h&pls: Oriw®. BuBkhdiifd.ae/en/downtown -

dubai/the -dubai-fountain/ .

BOBOAOUOEET ¢ 91 0 . AAA Ol OAiribpertyNAws AuQustQE 80215 OAAE &1 O
https://www.propertynews.ae/general/everything -you-need-to-know-about-dubai-fountain/ .

B EAT AA " ADIOAEAN h- @I7TET 11 AT A8 O &1 Chibddl Ads AngdleSdniary 28 OAO 2 &1 ¢
2015, https://la.curbeg.cor_n/2015/1/29/9997162/wi|Iiam -mthoIIands-fountain-wiII -never-run-dry; Neal
" Ol OAOI ATh O$AOPEOA $01 OCEOh , ! $7 OLogAnge@sCurbedwyi7, / £& - Ol E|

2014, https://la.curbed.com/2014/7/7/10078650/despite _-drought-ladwp-wont-turn -off-mulhollands-
fountain.
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which houses aclimateAT T OOT 1 1 AA OEE OI 1 PA AAOAOEAAA AU 3
AT A AT T O0I POEIT 1T EZAAOOUI A T 2-réckive®IFEEEDRaGniu OET T A
AAOOE £E A RGH T TA 6D ARINETHPNIEdadidgtetig am $iterdisciplinary

program in history, anthropology, and science and technology studies, | set out to

understand some of the forces, interests, and investments shaping wsdstainability plans

in hyperarid Dubai and semarid Los Angeles and remaking them in their execution

Central to my dissertation and animating these places today is their pursuit of a

OOOOOAET AAT A AEOEAOGS OE O8&dsd or globalciti€s AoromEA ED A OET 1
FromtheU 3O0O0OAET AAI A $AOAT T PIATO "T Al pp3il O6OO
Ol CciTAAl AAOGEcCT AT A Ai1 001 OAT RUotherDEl- ! OAAAEO
Local Governments for Sustainability Network? rendering urban environments and their

municipal governments globally and a way of achieving worldly stature. Despite evoking

shared broad aspirations such as transibriented development, netzero buildings, ard

public parks6 OO OOOAET AAT A AEOGEAOG8 EO A AAPAAEI OO A&EOA
what exactly sustainability is, how to achieve it, and what to prioritize in its pursuit.

3000AET AAET EOUBO AAPAAET OO1 A OOionEvihicHsbne T T 1T U AO
suggest explains the widespread agreement that has formed around it; it is also because of

the balancing it inherently involves between at times contradictory economic, social, and

environmental considerations2’ Given this amorphousness ash contradictory balancing,

23 A1 Al 3AE&£h 0" 1 A AdcobinQdvémbeé 2, 2417hipE/Aacobi®dorBR0d7/11/qulf -
states-oil-capital-ecologicaldisaster.

220- A1l 1T £ OEA %i EOAOGAO ! AEEA OZl@yadin®20,202%$ ' OAAT " OEI AET
https://www.zawya.com/en/projects/construction/mall _-of-the-emirates-achievestop-leed-green-building -
rating-p265tfm2.

2117 ¢l T AAT OOOOAET AAEI EOU AOPEOAOGEITO ET ,10 1 CAl Adh

aims-make-la-nations-most-sustainable-global-city8 /1 OET OA ET $OAAEh OAA 3AI EO ! (
of the Future: Why the UAE Represents a Role Model for Sustainab@ 8AT $ A O AMEABIhakde,Oh 6

October 11, 2023https://mea -finance.com/sustainable cities-of-the-future -why-the-uae-represents-a-role-
model-for-sustainable-urban-development/.

BO'TAl ppdg -AEA #EOEAO )1 Al OGestildble Bedepnient dadied EAT O AT A
Nations, n.d.https://www.un.org/sustainabledevelopment/cities/ .

2%04EA ' OAAAEO 3 0O0O0AE arkabllis,nd., i Qv rcaylid.cArl e /krpwmedaeh- 6
hub/perspectives/global/sustainable -cities-index-2024.

2301 Al O @LE-Odra Governments for Sustainability Netwark.d. http s://iclei.org/about_iclei_2/ .

%3 00AT - AUAOh O7EAO EO A 3000AET AAI A #Hi@Uerapn #EAOAAOA
September 7, 2023https://www.thezebr a.com/resources/home/what -is-a-sustainable-city/ .

2 AT 0 OOOGEOh 911 ¢ -ATh AT A $AOOAT 21T AET OTTh O4EOAA O0EI]
/ O E C Sulstérfaldility Sciencd4, no. 3 (2019): 681682, 685,https://doi.org/10.1007/s11625 -018-0627-5;

-AOA " OECEOI AT AT A *AOiIT A ,AxEOh O)1 601 AOAGEIT 1 d 4EA 11T
AT A 0 Ol creefadtirdpolog§dr Sustainability: Beyond Development Developraaat Progresseds.

Marc Brightman and Jerome Lewis (Palgrave Macmillan, 2017): 1,t6tps://doi.org/10.1057/978 -1-137-

56636-2_1N +AOEAOET A -8 (11 Ax] AAQ O6oddeHAdtidgnpor Africand 3 EAT COE

%l Al T O OThd AnthidpolBdy of Sustainability: Beyond Development Development and Pragedss Marc

Brightman and Jerome Lewis (New York: Palgrave Macmillan, 2017): 98tps://doi.org/10.1057/978 -1-

137-56636-2. 81 3 AOAE , Oi1 AU AT A 0OAOOEAE ! Oi 0060iT T ch O3T1 A 1T & C
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https://www.arcadis.com/en/knowledge-hub/perspectives/global/sustainable-cities-index-2024
https://www.arcadis.com/en/knowledge-hub/perspectives/global/sustainable-cities-index-2024
https://iclei.org/about_iclei_2/
https://www.thezebra.com/resources/home/what-is-a-sustainable-city/
https://doi.org/10.1007/s11625-018-0627-5
https://doi.org/10.1057/978-1-137-56636-2_1
https://doi.org/10.1057/978-1-137-56636-2_1
https://doi.org/10.1057/978-1-137-56636-2_6
https://doi.org/10.1057/978-1-137-56636-2_6

sustainability planning constitutes a particularly productive space for examining how
glocal realities from governance structures to publigorivate ties are shaping urban
(environmental) futures.

| DPOT AAEET ¢ Oaunifary & Gohddehtintify bubas An@malgamation of

institutions and individuals with contrasting mandates and investments, and considering

the role of public, private, and civic actors in shaping urban policies and their outcomés,

my dissertation asks How is the drive to become more sustainable manifesting in water

planning and management in Dubai and Los Angeles in complicatesometimes

incongruous ways? Anchow do these complications and incongruities emerge from the

social, political, and econona characteristics of the two cities? | chose to focus on Dubai

and Los Angeles both because of their lorigeld associations with unsustainability and

their present-day aspirations to become sustainability leaders, which seemed to involve

reinvention and reimagination. Having worked in the arts before joining graduate school, |

xAO EAAT 11 AAI OETic ET O OEA OAOAAOGEOA x1 OES
thought to). At the same timePubai and LA are in many ways remarkably different. While
DOAAES O Ci OAOT AT AA EO EECEI U AAT OOATI EUAA AT A |
Al O ET OOAT AAh , ! EDEOBA ANBDEE OROOCAKED&dE AIOAADEE
marked by a recent history of engaged homeowners, neighborhood councils, and

environmental activists. As a social scientist, such differences were appealing for me as a

way to get at how concepts like sustainability, which are often assumed to bechnical,

vary highly from place to place and how these differences can be uniquely understood

through a social lens.

)T xEAO A 111 x0h ) AT T toEndaky®bjdidadddmadgpoh E1 EOUS
imagination31& EOOO OOOOAET Anesslar Codttadictody bdlatchdléad e to

treat it as aboundary objector an object that is shared (and has some commonalities)

among diverse groups or communities who work together but who otherwise use it in

different ways and attribute it with distin ct meanings and value§23 OOOAET AAEI EOUS O
boundary objectature translates into highly varied conceptions of what is sustainable

among stakeholders and to incongruous impulses and initiatives within sustainability

planning. This is the case for sustainaliy as it is imagined and arbitrated locally between

actor groups as well as globally between localities within a joint global sustainable cities

28 For more on this approach to the state, see for instance Michel Fouca@gcurity, Territory, Population:
Lectures at the Collége de France, 1978f 0 Al COAOA - AAT ET1 1 AT h ¢mmxqn 4Ei T OEU
andOE A 3 OA O Stat@siheA SdteBorntation After the Cultural Turn ed. George Steinmetz (Cornell

University Press, 1999); and Akhil GupteRed Tape: Bureaucracy, Structural Violence, and Poverty in India

(Duke University Press, 2012): 9, 1718, 28-29, 33.

29 William Fulton, The Reluctant Metropolis: The Politics of Urban Growth in Los AngélEse Johns Hopkins

University Press, 1997): 13.

03 00AT , AECE 30A0 AT A *Ai AOG ' OEAOCATI AOh O)1 OOEOOOET T AT
I AOGAOOO AT A 001 ZAGOET T A1 O ET " AOE-AwA Q@dridl Stude®k Oi 1T £ 6 A0
Sciencel9, no. 3 (August 1989): 387420.

S1$ AOEA 31 AAOGEh - AOOET (11 AOAAAR AT A -1 O0AT ' @Al 0AAAOQO.
Yy T OOT A étAnbsk4, ool (April 2009): 530.

230A0 AT A ' OEAOAI AOR (389, EBOBAOOET T Al %AT 11 CURSd ouu
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OUOOAI 8 #11 OAOOAT Uh OOOOAEIT A AmidiEsemihésisbrOE AT OAO
technology as a meas for rendering economic development protractiblé4 (see more later)

also make it- and its plans and projects technologies of the imaginatior technologies

xEQOE OEI[ A CE$ Rdth@sustafnabiihi s GbOudidary objectand technology of

the imagination enables me to explore what sustainability is for whom as well as what it

does or the impacts thatithas) T $ OAAEh A& O ET OOAT AAh OOOOAET A
world -class city status produces a focus on metrics and reputation thaarm elide larger
socio-environmental futures and realities. Among the imaginative effects sustainable water

planning - and within that alternative water resources development promote is a

foreclosing of the heightened uncertainties surrounding a climatehanged future by

replacing hydrological unreliability with technological assuredness$¢ Yet uncertainties

OAil AET xEAOEAO &£OTiI xAOAOS6O AT AoOcu T AAAO AT A
bureaucratic systems and accumulation regimes. Established struges produce a

stickiness to infrastructures and infrastructural visionthat render change challenging, slow,

and incremental.

Finally, building on my interests in the arts and the fact that creative practitioners are key
figures in imagining future worlds, my dissertation includes alongside plans and projects
by water engineers, urban planners, and policymakers, visions and proposals by artists,
designers, and architects for sustainable urban future3.he artistic visions | focus on hold a
range of reltions to official approaches, with some providing contrast and others
reinforcement. Placing plans and visions side by side is not to overlook the fact that the
AAOT OO0 Ai Ox A OécEebsQo différehti social AifrAcialQinstitutional, and
scientiZEE A O A & WhHirBiAflhebdedthe weight of their imagined futures and their
AAPDPAAEOU O1T OOAAI EUAS OEAI AO OAAI As 2A0EAON
for denaturalizing official approaches thought of as inevitable or the only waforward. |

find it also useful, where artworks are reinforcing, for getting at how art and design can be

mobilized in governmental work and especially governmental ambitions to develop

creative economies within which the arts are being accorded increagysignificance.

&OT 1T %l OEOITI1 AT OAl $UOOT PEA OI O3O0OOOAET AAT A #
O7TEAOA xAOA OEA xEI A OEET CO OAAEET ¢ OAAZEOCA £O
OEAGA DPOI i EOAA EAOOAI £ )1 OOAAAGd OAT OPEIT T O Al
frogs in the waterless fountain, a coyote carcass going wicker in tharre. And sure, a

BSAOEA #AOOOOEAOOh 0&OIT I | PBEGEQGEI IE GOOOAEBMAI AU G AOBRR T
Third World Studiesl8, no. 2 (Fall 2001): 102106 N , 61 1 AU AT A 1 O 660T 1 ¢ch O31T 1 A T &
¥4 AOOOOEAOOR O&OI1 /PDI OEOEIT O / OOEI Al gUhS pnm8

¥37T AAOGER (11 AOAAAR AT A OAAAOOAT h O4AAETTITGEAO T £ OEA
%6 |In describing the development of the alternative or unconventionkresource of desalination in southern

#Al EAZ OTEA AT A 1 OOOOAI EAh 200E -1 OGCAT OAEAOO O1 3A0AE |
water as dependent on technology instead of hydrology, which desalinatiorand wastewater recycling-

seemtoAT T OET OA8 3AA 200E -1 OCATh O4EA 111 00A 1T £ 7AO0A0 AT A
0AOOGE AT A J8uihl of Wibak Glistdrd6, no. 1 (January 2020): 115.

3. AOGAT EA +1 AEh O! C4AAE ET ! OAAEAd DDA AIOA AOI AN &RiT @ RO

Journal of Political Ecologg6, no. 1 (2019): 669.
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OAI OPEI T EAA A AAOOAET xEOAI IR AGO OEA UAAOIA
OEAO OEAO ci O OO0 EBOI OEEOhd 2AU OAEARh Al OOAA
9AO0 AT T OEAO £ Ol OAET 8 4 EGIOFa0E&CithiR®@S), adlindieE OA 6 AU
fiction novel set in a future bonedry Los Angeles, which like Dubai has been the fodder of
environmental dystopias.Gold Fame Citru§015) tells the story of Luz and Ray who

AAAT ATT AT OT 1 EOAAT A AEOU ET OAAOAWmityfomdA Al xO
gAOAQB‘QAOOEAO]AQ]Q,EéOTQE}@Q&@%ARA@&EED@{@A@1
AT A OAOEAA PiTi1 OIEIAhd OAOAOOI EOO PAOOITITI1T AA

waterless fountain3° Such sinister scenes resonate with the envanmental wastelands that

artists Fatima Al Qadiri and Sophia Al AOEA OOCCAOO AOA A -aBAAOOOA 1
Arabian Gulfspecific orientation towards the future-OEAO AGBEEAEOO A OAAOAT
about the sustainability of both oil reserves and A OA A A -maid@reigfEniehsive

desalinated water suppliest® The dystopian futures with which LA and Dubai are

associated stem from their contemporary realities, which stand as exemplars of 20th

century environmental hubris now recognized as untenble. To get a sense of the work that

OEA OAET OAT OET1T 1T £# OEAOA AEOEAOG AO OOOOOAET AA
as they are today and as they are governed.

1T OGMEHGES 1T O OO0AI| “Oile@hyioflosiAAgdI€siish bprdibdndegalopolis

that stretches over 501.55 square mile42 which imperceptibly blend into the 87 other

cities and checkerboard of seemingly endless unincorporated territories that make up Los

Angeles County*3 The city is home to nearly 3.9 million peoplé& who live largely in single

family houses® and low rise apartment buildings connected by a dense network of

highways. The automobile is king here, where it is common practice to give directions by

referring to highway numbers- the terminus of the LA Aqueduct, as | learned for example,

EO EOOO T £#2£&£ OEA Ou8dé (ECExAUO AT 11 AAO OEA DI
Downtown, Hollywood, Pasadena, and the San Fernando Valley. Though sometimes

38 Claire Vay WatkinsGold Fame CitrugRiverhead Books, 2015), 6.

39 Watkins, Gold Fame Citrusg, 7, 72.

40 Fatima Al Qadiriand Sophia A- AOEAQh O! 1 --1AEROH 1AT Obhakd Righd) Bvdmbdr h 6

14, 2012, https://www.dazeddigital.com/music/article/15037/1/ _al-gadiri-al-maria-on-gulf-futurism .

41 william Fulton, The Reluctant MetropoligSolano Press, 1997).

20#EOU 1 £ |Lds@ngelds Blddndnd@ hips:/www.laalmanac.com/LA/index.php .

4310 million people live in Los Angeles County, which spreads over 4000 square miles. The county is made up

of 88 incorporated cities (including the City of Los Angeles), each of which has its own city council. Fwo

OEEOAO 1T £ OEA AT Oratéamiuniies AvhichEa® nobpark df tRdsecBids and which do not

have their own city council. The LA County Board of Supervisors is their council and the Supervisor

representing the district they fall in acts as their mayor; municipal services are pwided for these

communities by the county as well. There are over 100 unincorporated communities that can range in size

AOT T A EAx OOOAAOO O1 DI pOI T OO AAiLGsAAYSIESs CAusty Fanning ODT OAOA.
n.d., https://planning.lacounty.gov/unincorporated -los-angelescounty/ .

“O#EOU | £ |Lds@ngelds alddndodftios:/www.laal manac.com/LA/index.php.

“xyypyp T &£ OEA COAAOAO ,! AOAAGO-mMMGHAATEGHAM O8 ASIAKE AA O7AA QT A
(Tx ,180 -BOWOOAANTEI C #1171 OOEA QKsAdarch?, 222AAEAT $EODAOEOEAC
https://laist.com/news/housing -homelessness/hereshow-las-suburban-style-zoning-contributes-to-racial-
disparities-uc-berkeley-study.
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referred to as a deserti6 LA is actually characterized by a serrarid or Mediterranean

climate 7 with an annual average of 14.25 inches of raif,which is around four times

$ OAAESON AO AEAOAAOAOEOOEA 1T &£ OEA - AAEOAOOAT A
year 49 In walking around the city, | distinctly remember my surprise at encountering flora

familiar from my Mediterranean hometown of Beirut like bougainvillea, jasmine, and

lavender.

, 180 OPAAOAAOI AO COT xOE ET OEA ¢ mOdvelopelsi OOOU x
the dream of homeownership, and imported waterz) Neither LA nor Dubai could be

COl xOEh OEA ,! 1 NOAAGAOGGEO AT 1 OOOG Mékiad of theOET x O
AEOU ET AAOEiI 149 ET Al OEAEDA Gdonécted effesovested ANOAAO
in agricultural land in the San Fernando Valley for a steal and were enriched by the

multiplication of its worth as irrigation became possible>2 Designed to avoid political

machines and patronage politics3the anti-FAE QU8 O AAI ET EOOOAOEOA 00004
decisiorrmaking and responsibilities between the Mayor, a very powerful nember City

Council (with members largely in control of the disticts they represent), and boards and
commissions?4 this fragmentation is amplified by jurisdictional divisions and overlaps

between the city and countys® which altogether renders cooperation complicated to say

the least. A growthoriented iron-triangleof OT T 1T ET AT T U 111 PAOOEOAT DI
AAGAT 'DACOTATT OOEAOOI 00 ¢ Ol BI |1 EOEAAI AAI DAEC
&01 OI'T AAIT1 O EOh EAO EIT xAOAO AT i Acitpdoundli | ET AOA

members, for instance, largely decide onevelopment projects in their districts (which
they often approve and which other council members usually lend their support to), and

BJeOEAA 08 / CEI OEAR QASQ Aygiistes,201ghios: AaBt.cAm/redsGA- DL deles

a-desert.

47 David Bruno et. al.Climate of Los Angeles, CalifornidOAA TechnicaMemorandum NWS WR261), (US

National Weather Service, Western Region, 2000): Ritps://repository.library.noaa.gov/view/noaa/14744 .

BHEOU . AxO 3AOOEAAR O(1 x -OAE 2AET (AO &AIT1T AT 31 &AO E]
2 AAT OABELARebruary 21, 2024,https://abc7.com/los -angelesrain-totals-winter -storm-southern-
california-weather-rainfall -in-la/14453120/ .

4*David Bruno et. al.Climate of Los Angeleg,

50 Fulton, The Reluctant Metropolis6, 810.

51 Fulton, The Reluctant Metropolis6.

52 Marc ReisnerCadillac Deser{Penguin Books, 1993): 75x ¢ N O, 1 8 0 7AO0AO0 7A00 &EA ]
pwxt &EI T O#EET AOI x1 hdo )UASIOMGHE R 20x<3EOE 7EI 1 EAI $AOAOAIT |
https://laist.com/shows/take -two/las -water-wars-fictionalized-in-the-iconic-1974-film -chinatown.

53 Fulton, The Reluctant Metropolis] 3.

“x1 17 (AATAUR O,!' (AO #EOU AT Bos AngeiTihes Ottdbéd 240Jd022AT O O8 7 EU
https://www.latimes.com/california/story/2022 -10-24/whats -the-difference-between-city-and-county-

govemmentnl ! OEAT 7AO01 AOh O(1 x - OAE 01 x ASpectrimiNéwsTrEbluary AUT O | £
25, 2022, https://spectr umnews1.com/ca/la-west/inside -the-issues/2022/02/25/how -much-power-does
the-mayor-of-la-really-havenN 2 ADEAAT *8 311 AT OEAET lbos AbhgeleMagazieE AA O1 01
February 21, 2013 https://lamag.com/news/your -guide-to-power-in-la.

SCAATAuR O, ! (AOG #EOU AT A #1 016U "1 OAOT i AT 6686Nn O7TEAOo
AT A |1 OEAO - O1 EAEBAIA 101iGAdeQl, Hitds1/vOWd éa601.guide/what -is-the-

difference.

%6 Fulton, The Reluctant Metropolis47.
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stories abound of development projects approved in exchangedirectly or indirectly - for
campaign support®” Opposition tothis triangle by slow-C O x OE ET 1 ATl x1 AOO
iU AAAEUAOAS | AT OAT EOU AT A 11T AAT AT OE®ITI
4EA AEOUBO -the%ﬁl;%ﬁlgel@s@éparmemt of Water and Power (LADWPis a
political force to be reckaned with - its intrigues, including the swindling of Owens Valley
residents from their water for the LA Aqueduct, have been the subject of movies like

ChinatowrP® and of recent corruption scandals in the new&

X
I

>s O)

E
A1 O

Today, LA is worldrenowned for its entertainment industry and as the residence of the
stars, but its prosperous economy with a county GDP of $790 billion in 202 - includes
oil and gas, aerospace, real estate, garment manufacturing, and tréeut of one of the
busiest ports in the Western hemiphere - the Port of Los Angeles in San Pedro B&/LA is
simultaneously infamous for being the most overcrowded urban center in Ameri€éawhose
streets are also inhabited by over 46,000 unhouse®.lImmigration from Central and South
America and Asia have baecentral to its constitution;86 almost half of LA currently is of
hispanic originé” and its downtown has been a magnet for Asian capité.Los Angeles has

S ATT A #EAT Al AOh O4EA , 8!8 011 EOBRBaBAAd) xEOE -1 OA 01 xAO
https://thelandmag.com/voter -guide/why -do-city-council-members-have-so-much-power-los-angeles/.

58 Fulton, The Reluctant Metropolis1997, 10, 1617; Mike Davis, City of Quartz: Excavating the Future in Los

Angelesrev. ed. (New York: Verso, 2006): 15319.

0,180 7A0A0 7A00 &EAOEIT 1 Al EUAAAIg Octebér 81, 2088LCHing&tdwn,p wx T &EIT |
directed by Roman Polanski (Paramount Picture 1974), 2 hr., 11 min.

0gi O TTOA 11T OAAAT O AT OOOPOEIT OAAT AAT O OAlI AGET ¢C¢ O , 1
$70 #1 OOODPOEIT 1 ABCTApA B5(rB2g AiDH/hblc hcdm/judge -unsealsfbi-search-warrants-
in-ladwp-corruption -investigation/14678197/ .

61" GOAAD T £ AT TTTEA 1T Al UGEOh O' 01 0O 31 i AOGOGBEA 001 AGAO
release, December 72023, https://www.bea.gov/news/2023/gross -domestic-product-county-and-

metropolitan-area-2022.

62 Fulton, The Reluctant Metropolis  x h pp N O%AT 1 1Britannitag.d, T O ' 1 CA1 AOhd
https://www.britannica.com/place/Los -AngelesCalifornia/Economy.

BO00T 00 T &£ ,10 1 CAI AO pEWBAI ATHE RPOAENGBIAABIdSA.ET T O1 11 AO
https://www.portoflosangeles.org/about/port -101.

4" OEOOT U - AEEA AO8 Ai8s8h O,8!1880 ,1 0A 1 £ PéadpdPaja - AAA ) O
$ AAAT U Lds Qrigded MimeOctober 19, 2022, https://www.latimes.com/california/story/2022  -10-

19/los -angeleshistory -overcrowding-united-states] $ AOEA 7ACl AOh O7EOE .1 %AOU 31
Family-3 EUAA (1 OOET ¢ " OEI O ET , LaistNa@hZW@O2MEA (1 OOET ¢ AT /PO

https://laist.com/news/housing -homelessness/losangelesfamily-sized-housing-policy-three-two-bedroom-
apartments-incentives-boyle-heights-rent-overcrowding.

®Los Angeley I | A1 AOO 3AOO0EAAO ! OOEI OEOUR O, 10860 (i1 Al AOGO 2A0PD
(T 1T AT AOGOT AGO AOG (11T AT AGO #1 0616 2EOAOhS 1T AxO OAI AAGAR *
https://www.lahsa.org/news?article=927 -lahsareleasesresults-of-2023-greater-los-angeleshomeless

count.

® Fulton, The Reluctant Metropolis pmn - AEEAh $EITT1Th ,A-AAh AT A +Al AEAI E
70, 1 O ! EQAIhA @ AdnifedBStaies EeAdusdBureaud.,

https://data.census.gov/profile/Los_Angeles_city, California?g=160XX00US0644000

%8 Mike Davis writes of Japanese (and Canadian) investment in Downtown LA, especially in the 1980s and

early 1990s, while Chinese investment has seen a significant uptick more recently. For more, see: D&ity,

of Quartz xi, 74, 76, 101, 108106, 129, 135p o y N WAAEA +Ei h OS$ECCET ¢ ET O1 $1 x1 Ol
" 1 1 iLés@ngeles Downtown Newslovember 3, 2014https://www.ladowntownnews.com/news/digging -
into-downtowns-chineseinvestment-boom/article_80c864a8-6149-11e4-8a71-f779be4d5288.html.
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https://www.bea.gov/news/2023/gross-domestic-product-county-and-metropolitan-area-2022
https://www.britannica.com/place/Los-Angeles-California/Economy
https://www.portoflosangeles.org/about/port-101
https://www.latimes.com/california/story/2022-10-19/los-angeles-history-overcrowding-united-states
https://www.latimes.com/california/story/2022-10-19/los-angeles-history-overcrowding-united-states
https://laist.com/news/housing-homelessness/los-angeles-family-sized-housing-policy-three-two-bedroom-apartments-incentives-boyle-heights-rent-overcrowding
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https://www.lahsa.org/news?article=927-lahsa-releases-results-of-2023-greater-los-angeles-homeless-count
https://www.lahsa.org/news?article=927-lahsa-releases-results-of-2023-greater-los-angeles-homeless-count
https://data.census.gov/profile/Los_Angeles_city,_California?g=160XX00US0644000
https://www.ladowntownnews.com/news/digging-into-downtowns-chinese-investment-boom/article_80c864a8-6149-11e4-8a71-f779be4d5288.html
https://www.ladowntownnews.com/news/digging-into-downtowns-chinese-investment-boom/article_80c864a8-6149-11e4-8a71-f779be4d5288.html

been marked by a history of racial segregatidfi - and a present of racial disparitie®° -

along with police brutality 7 that came to a head in the 1965 Watts Riotsand 1992 Los

Angeles Riotg3 It is sorely lagging among big American cities in terms of parks and

shade?4 a situation that becomes particularly pronounced in lower income and bl&cand

brown neighborhoods’s07 A8 OA OEAE AT A xA8OA PIiT Ohd TTA I
me.’6

Like Los Angelesteal estate development and speculation contributed significantly to the

recent explosive boom of the Emirate of Duba¥, one of seven emiratesn the United Arab

Emirates (UAE) in the Arabian Gulf. In the UAE, resourcewhether energy, water, or

minerals - are owned and managed at the emirate levé$,and unlike other emirates such as

Abu Dhabi, Dubai has always had limited oil reservesn#iti ous governmentunderwritten
development projects and infrastructureswith early oil revenuesA E OAOOE AEAA OEA A
economy and enabledin economic- and population - boom helmed by the staté?$ OAAE 8 O
rulers today are spoken of as visionary for the gabiesto they have taken on projects like

OEA | AOOGEOA 01 00 1T &£ *AAAl "1 Eh xEEAE |1 AOGAOACA
to become the ninth busiest port worldwide8! Dubai is ruled by the Al Maktoum family

who run the city in a centralized faskon along with a highly-trusted network of confidants

and technocrats that siton the cityOOA OAS6 O %BAAOOEOA #1 O1 AEI h EAA
authorities, and manage its governmenbwned companies??- Al U J £ $OAAEGO 1 AA
companies are governmeniownedandsd A AAT 11 ¢ O OEA 3EAEEEGSO b.

% Fulton, The Reluctant Metropolis10.

M3AA £ O ET OOAT AAh O! AAOAOOGET ¢ OEA )1 ANOAGEAMY 6f £ OEA
Greater Los Angeleduly 16, 2024 https://unitedwayla.org/news/addressing -the-inequities-of-the-black-
community-in-los-angelescounty/ .

n3Al , AGET h 021 ATAU +ETCdg om 9AAOO ! £OAO " OOCOAd " AAOGET
Guardian,March 3, 2021, https://www.theguardian.com/us -news/2021/mar/02/rodney -king-lapd-police-
30-years-later.

2 Fulton, The Reluctant Metropolis10.

3 Davis, City of Quartz v-viii.

“ ARECEAT OEI T A $AOA &I O 31 AEAI #EATCAR O,10 'irBdl A0 EO
SoCal April 9, 2018, https://www.pbssocal.org/neighborhood -data-for-socialchange/los-angelesis-short-
on-parks-ranking-74th-out-of-100-cities.

S personal interview with Bernadette (Friends of the LA River), online, June 10, 2024.

76 personal interview with Harry (LADWP), Los Angeles, March 2, 2020.

T personal interview with Raafat, online, March 22, 2021; Personal interview with Issa, online, March 22,

2022.

8 The federal government sets national priorities and strategies and coordinates among the eates but the
administration of resources itself is the purview of emirate or local governmentsPersonal interview with

Zaher (UAE Federal Government), Dubai, September 23, 2019.

9 Christopher Davidson,Dubai: The Vulnerability of Succe¢Solumbia University Press, 2008): 99101;

-AOOGET (OGEAOh O4EA $OAAE -1 AAId '1 / OOl Entdmaiiodal + AU $AOA]
Journal of Middle Eastern Studidd (2009): 400, 406; Martin Hvidth O O-Bidate Hids and their

#1 1 OOEAOQGOET T O1 $AOAIT IMddldEadeain Studiel3, woAdQlily 200%): 560, A64.E h 6

80 pavidson.

Bl AAE (A1 1 AEh O7EAO - AEAO Spikek Marth@e2, i1 £ * AAAT 1T E A 711A,

https://spire.com/blog/maritime/what -makesthe-port-of-jebel-ali-a-wonder/

8. AOOET ( OEAOh 04 EAI IO A A OEIM A OGN pBTEORGYoEDA. v X T
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government priorities83 has led somelike anthropologist Ahmed Kanna, to liken the city to
a corporation 84

I OEAx 1T &£ OEA $OAAE OEUI ETA &£OIiI OEA ' AAOAOGO -110¢ci i A0l
Montgomerie Hotel85

Dubai is beyond a doubt a deserteceiving an annual average of 3.73 inches of rafjts

scorching temperatures can reach over 120 in the summe” and humidity levels up to

90%.88 It is unbearable- and at times lifethreatening - to be at length without air-

conditioning, which is a ubiqiE 0T 00 E£AAOOOA ET OEsAFoiteOs& O AOEI| ¢
months of the year, residents and visitors take refuge in largely climateontrolled malls
that are mini-villages with somewhat more runof-the-mill amenities like cinemas and
coffee shops andomewhat more unusual ones like ski slopes and ice rinks. One of the
earliest memories | have of visiting Dubai as a teenager was of the oppressive heat and
humidity | was met with when | stepped outside of the freezing cold Dubai International

Airport on a June afternoon.

BMartin HOEAOh O4EA $ GApAiEN - (1| AR @6 ORGDBA 14EERA Oh o6 vows
84 Ahmed KannapPubai, the City as CorporatiofUniversity of Minnesota Press, 2011).

801 AAROAOGO - 11 Ol i1, KOGEDIOE(ITOGAT T 1 My Baubn@AAO ET $OAAERG
https://www.bayut.com/mybayut/address -montgomerie-dubai/ .

8x7 17 Al AOGAI 1T h O$OAAE 3AAO AwaAPA Amnldnh2024, OOE 1T £ 2AET ET ¢
https://www.wapt.com/article/dubai -rainfall-flooded/60520048 .

83 AOA 3AEITEAOAOR OO, 1 OAh , 1T OAh , 1 OAS E&HE NewsAasi A OAET C 0.

2023, https://www.eenews.net/articles/lose -lose-lose-oil-producing-persian-gulf-facesextreme-heat/.

80 AOOEAE 2UATh O5!' % 7AAOEAOd " AEBEIT C (1 O 30BN 3011 A
National, June 26, 2022https://www.thenationalnews.com/uae/environment/2022/06/26/uae _ -weather-
baking-hot-start-to-summer-to-continue-with -high-humidity -forecast/.

9¥3A0A 3AEITEAOAOh OO, 1 6An , 1T O0AR , 1T 0AB8O
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4EA AOAA UTT A EAO AAAT -paced dvban d@Velopmerit dver h© AAE 6 O
1 AOO Ox1T AAAAAAON 1 AOCA O&ZOCAA UITTAS8 AOAAO 1 EE
which were master planned often by parastatal megadevelopg such as TECOM, became

OEA avihaheAEG OUS 11 Oi OEOI OCE xEEAE $O0OAAE xAO O
commercial and labor restrictions circumvented© & T OAECT DHOT PAOOU 1 x1 AOOI
legalization in the 2000s created a highly speculative real estatearket that drove
constructiontOOAE OEAO AO 11T A PTET O AATI OO A NWOAOOAO
$OAAESO PI 1 EOEAAI OOAAEI E Gree bisindss ecoviragadedt) ET A O
geographic location as a connector between Europe, Asemd Africa; and sunny weather

have attracted companies and residents to the ci¥ythat has becomea land of opportunity

for many in the Global South, and especially South Asfaday, Dubai has a population of

3.65 million®4 and is the regional headquartes of companies like ExxonMobil, Merck,

Mitsubishi, and Schamberge?>- T OO0 | £ $ O0AAEGS O OAMAEAindh® AOA Ag
country on renewable work visas with no legal path to citizenship, which remains exclusive

O0i A Oi Al bi pOi AAROB Ax &l EAADEDAT ODBODRA O CAl

| OEAT O AT 1 OOEOOOA OEA | AEREEO W arbuAt 316 AioE 6 O A A
(2023)97 and includes among its most significant contributors tourism at 20988 Flashy

developments and spectaglar megaprojects like the Dubai Mall and Dubai Fountain, not to

mention the artificial Palm Islands, have brought in tourists by the droves and have become

AEDOOOAO xEOEET $OAAEBO0 OAAI Pmecily Bd@M&OET T xEO
concomitantl Uv AU EUDPAOAIT T OOIi AOEVOI' h AGPAO Al i £ 060 i
OAOOEAARS 11 OEA T1TA EAT Ah Athdmodiexd@enkdofA ET ANOA

which is to be found at its migrant labor camps.

9 Keller Easterling,Extrastatecraft: The Power of Infrastructure Spa¢blew York: Verso, 2014): 26, 45;

Tabitha Decker- AEET ¢ $OAAES8O - AOOI ¢ 3 OAOARKD BigdetaAtidryYalkT A ) T £AOAOO
University, 2013): 32.

. AOOET (OEAOh O4EA %i AOCAT AA AT A 3pOAAA T £ OEA O3 OAAE
Handbook of Persian Gulf Politics, ed. Mehran Kamrava (Routledge, 2020): 206; David$aubhai,128-132;

Personal interview with Issa (Dubaibased developer), online, March 22, 2022; Personal interview with

Raafat, online, March 22, 2021.

of-worlds-cranesin-dubai-1.241406.

93 personal interview with Youssef (Dubaibased developer), telephone, February 29, 2024.

“7AEAAA 1 AAAOR O$OAAEBO 01 bOIikhdeEjiNewsDeCembeO17,R023, p nihnnnm EI
https://ww_w.khaleejtimes.com/business/dubaispopulation-grows-by-100000-in-2023.

®sOAAE )T OAOT AGET 1T Al &ET AT AEAT #A1T OOAR O7EU - 01 OET AOET |
Investment Monitor January 27, 2023 https://www.investmentmonitor.ai/sponsored/why -multinationals -
are-setting-up-regional-headquarters-in-dubai/ .

BO$OAAE 01 DOI AGET T # 0Ol MORAIOBuisdsews)uneds 28,1 A O OEA &EOOO
https://gulfnews.com/uae/dubais -population-crosses36-million -for-the-first-time-1.96600619.

7 1T OAOT T AT O T £ $OAAE - AAEA | £AKEAAR O$SOAAEEO '$0 4i DO I
AT TTITU 'Ol xETC o8¢b #1 1 DAOAA O OEA 3AI A OAOET A ET ¢m
https://www.digitaldubai.ae/newsroom/news/dubai's _-gdp-tops-aed-115-billion -in-first -quarter-of-2024-

with -its-economy-growing-3.2-compared-to-the-sameperiod-in-
2023#:~:text=The%20economic%20growth%20in%20the,of%20approximately%20AED%20415%20billio

n.

¥O0$ OAAE %Bubdi.domhtids:dwww.dubai.com/v/economy/ .

®COEAOh O4EA $OAAE -TAAT 6 tnxn 0AOOI T Al ET OAOOEAx xEOE
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Car culture and bumperto-bumper traffic. Grass lawns and sprinkler irrigation. Frigid air
conditioning. Sprawl and singlefamily homes. Coastal reclamation. These are just some of

OEA OEET CcO OEAO 1 AEA , 1 AT A $OAAE OO1 OOOOAET A
move away from. Dubai, whiE EAA OIT T A 1T &£ OEA 1 AOCAOGO AAT 11T CE
OEA x1 Ol A%is nBw setting its @ights on having the smallest footprint by 2050,

CAOT AOET ¢ EO ITTEEAOO 1 EEA OOEA x1 Ol A0 11060
continued surprise atE OO AU 11 x OO0A RiA$ ghv@riimedt Ad3 fadndhEdd U 8 6

pi Al AEOAO PI AT AT A OOOAOAcCU AEOAO OOOAOAcCU ¢
ET £#OAOOOOAOOOAOGh A OCOAAT AOOET AOGOS AATTIT i UhR

2010s192 A has put forth itsown 2015 Sustainable City pLAthat it updated as theGreen

New Dealn 2019;193these blueprints lay out a range of sites for sustainable reworking

from developing renewable energy capacity and improving air quality to increasing electric
vehicles, expanding green spaces, and growing urban agricultu¥®.Both were released

under former Mayor Eric Garcetti, who | am tal, was a progressive environmental leader

xEIl OxAT OAA , 1 O AA OEA COAAT AOO 1 AET O AEOU
legacy [of his work] on the water sidk &

When | first began my research into these cities anghcountered their far-reaching
sustainability plans, | imagined that the future of water in them would be radically different
from the present and would involve major systemic overhauls. And although at times
indeed dissimilar, what | by and large found \as areformism and managerialisnthat was
imbued with a faith that water supplies could be futureproofed and water managers
seeking ways to do sdn Los Angeles, preparations for a more sustainable future of water

100 | reality, it was the UAE that was determined by the World Wildlife Foundativin 2006 to be the country

with the largest ecological footprint per capita in the world. Dubai may be one of the cities in the world with

the largest ecological footprint per capita though | am not sure that can be extrapolated from the above fact. |

included it nonetheless because | think it is indicative of the kind of imaginaries, and discourses circulating

AOi 0T A $OAAE AT A EOO PI ATTAA OOAT OEOGETT O1T OOOOAET AAI A
https://www.nationalgeographic.com/environment/article/dubai _-ecologicatfootprint -sustainable-urban-

city.

0l 3] UEGH 76401 AGO -1 00 )i p0Oi AAAI A8d

102 These include theDubai Integrated Energy Strategy 2030, Dubai Clean Energy Strategy 2050, Dubai Net

Zero Carbon Emissions Strategy 20%ubai Carbon Abatement Strategy 2030ubai Demand Side

ManagementStrategy, andDubaiIntegrated Water Resource Management Strategy 2080t to mention the

federal but Dubai leaderspearheadedA Green Economy for Sustainable Developmiaitiative.

103 Office of the Mayor- City of Los AngelesSustainable City pLA(Los Angeles, 2015),
https://plan.mayor.lacity.gov/sites/g/files/wph2176/files/2022  -12/2015_Sustainable_City pLAn.pdDffice

of the Mayor- City of Los Angeles, ! 8 O ' OAAT . Ax $AAI d (Bo®OQedeE PARI A #EOU D,
https://plan.mayor.lacity.gov/sites/g/files/wph2176/files/2022  -12/pLAn_2019 finalpdf.

104 Office of the Mayor, ! 8 O ' OA AThe Gleen N&wAD&AI has recently come under fire for its lack of
OPAAEEZEAEOUS8 3AA (AUI AU 31 EOEh O,8!880 ' OAAT . Ax $AAT
#1 1 00T 1 ILds@ng8les TidéRatdoer 6, 2023, hitps://www.latimes.com/environment/story/2023 -

10-06/I -a-climate-plan-didnt-get much-done-and-needsreboot.

105 Interview with Brian (LA -based water policymaker), telephone, July 3, 2019. Some of this may or may not

have changed since Garcetti left office and was replaced by Karen Bass (after my fieldwork had been

completed).
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are dominated by a concern with diverstt ET ¢ OEA AEQUB8O xAOAO bl OO0A
OEOEO CEOAT Al EIi AOA AEAT CAG O -énd bocalkk doktidlidds AET EOQOU
water resources as shared imported sources come under greater demand and contestation.

Among the most signifcant local resources to be developed is the alternativeor

unconventional - resource of recycled wastewatet® which is seen as a way to
OxAAOEAODPOI T A 1T O OAOI OCEO DPOTT A ,180 xAOAO
from established approachessome ongoing plans have a long history and point to how

cumbersome change can be in Los Angeles. While in LA recycled water is not widely spoken

of as an unconventional water resource, this designation and ideas around it are center

stage in Dubai. Unconk 1T OET T AT xAOAO EO EAU OI $OAAEBO PO/
effective total reliance on one unconventional resource desalination - for potable water

and its extensive use of anotherwastewater recycled from desalinated supplies for non-

potAAT A OOAO8 $OAAEGO AT AAAOI OO0 O AAEEAOGA A OC
concerns over achieving efficiencies and powering water production through clean energy,

xEEAE EO AOPAAEAI T U AOEOEAAI Ai 1T OEAAg&T ¢ OT Al
energy needsThe reformism and managerialism that | found, as | came to understand them,

xAOA E1EAOAI O AAAOOOAO 1 £ 110 EOOO OEA DAOAAE
OAOT OOAAOGE AOO Al 061 OEA OAOO AW ngiutdROAOOOh 001
arrangements that complicate system overhauls and give planned changes their-socio

material form.

03 000AET ABduidanOabject: R&zondiling the Economic, Environmental, and

Social Imperatives of Development

Mumanity has tre ability to make development sustainable to ensure that it meets the needs

of the present without compromising the ability of future generations to meet their own

needs. The concept of sustainable development does imply limids absolute limits but

limitations imposed by the present state of technology and social organization on

environmental resources and by the ability of the biosphere to absorb the effects of human
activities. But technological and social organization can be both managed and impadee

i AEA xAU £ O A T Ax ROA T &£ AATTTIEA CcOl xOE86

Sustainability is today one of the leading frameworks through which a more

environmentally sensitive urban future is being imagined and worked towards. It is for this

reason that it lies at the heart of mywork. And yet approaches to sustainability are highly
AEOAOOGA ET PAOO AAAAOOA 1T &£ OEA EEOOI OU 1T &£ OEA
understanding its present forms. Sustainable development was initially conceived as a way

to resolve the negatve impacts of continued economic growth on the environment, which

were becoming of increasing concern; over time, it emerged as the predominant way

through which the at-times at-odds economic, environmental, and social dimensions of

development became imamed as simultaneously achievable and continued growth

106 | ocal water sources are being developeditough investments in wastewater recycling, stormwater
capture, and groundwater remediation due to legacy contamination largely from the aerospace industry.
107 Gro Harlem Brundtland,Our Common Future: Report of the World Commission on Environment and
Devdopment(Geneva, UNDocument A/42/427, 1987).
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possible. This combining of abdds dimensions has rendered sustainability &oundary
objectpar excellence, compelling us to pay attention to its varied and contradictory
appearances as a way of gettg at the diverse actors and forces shaping the futures of
cities.

7EAT EO AiI AOCAA AO A £EOAI Ax1T OE ET OEA pwyxymO A
offered a way toreconcileeconomic growth and environmental health, which had long been

seen as involvingrade-offsand which had come to be seen as increasinglycompatible.108

4ET OCE A OA1 ACEOGAT U OAAAT O PEATTIATT1Th OEA Al
root much further back. The notions of tradel ££20 AT A OEA 1T AAA O A1 O00C
OOOOOAETEI C6 1T AOOOA &1 O £ZOOOOA Adudtihd 7tk AAOEO
18th century. Among those who thought through these questions early on were economists

like Adam Smith, John Stuart Mill, David Ricardo and Thomas Malthus who pointeditoits

and to incompatibilities between unchecked economic and demaogphic development, on

the one hand, and human and environmental well being, on the oth&® In the 19th and

20th centuries, divisions solidified as well between those who advocated for environmental
conservation to ensure the longevity of resources for huan consumption and those who

AAOT AAGAA 1 O AT 1T OAOOAOQET 1 110AaMdDidigh that temdimla i@ OOA S O
the divergent views encompassed within sustainability todayGroundwork was laid for our
contemporary understanding of sustainability inthe 1960s by both a rise in environmental

ATl 1T OAET 001 AGO AT A A NOAOGOEITTEIC T &£ OEA O1 OEI
AAOGAT T i A1 08 ET OEA "1 1TAAl 31 O00E AT A OAATTITIE
be seen as environmentally destructive ands having benefits that remained elusive to the

vast majority.111

11 OET OCE OOAT O&I Oi AA OET AAh OOOOOAET dadicelA AAOA
early-p wx 1O OEET EET ¢ AOT O1T A OAT ACA 1T &£ OAAOAEOUOG
Club ofRome and Global 2000 reports, such views understood economic growth without

limits to be ecologically disastrous. The decade saw the emergence of ideas that countered

AT A POl pT OAA Al OAOT AOGEOGAO OiF OEA 1 OOEI AT @EAO
sOAOAG AATTTIT EAOKh OT1 AA Odedichell ddveloprdent,Gnd@eAT OUh DAT
development!2O4 EEO AAOI U AEOAT OOOA xAO OAAEAAI AT A
growth of the Western world was fundamentally incompatible with ecological and social

suDAET AAEI EOU AT A AATTAA £ O OOOOAOOO0OAT OAAE Oi
Robinson113

02 AOOOOEAOOR 0&OI i | bPi OEOEI
90 000EOh - Aih AT A 21 AET OTTh
. ET AGAATDERSG ooy

o OOOEOR - AT h ARAOEIN AAIOO! 1 HE GOHOOAET AAETI EOURSG ouyce8
Mo OOOEOHh -ATh AT A 271 AET OI 1 h
L AOOOOEAOOR O0&OIT i | DPPIOEOEIT
130 600EOR - AT h AT A 21 AET OTTh

Oi |/ OOET AT dUhd wos8

—_—)

O4EOAA OEI 1 AOO 1T £ 3O0006AET A
Oi / OOEI AT gUh6 wao

]
O4EOAA O0EITAOO 1T £ 3000AET A

23



"00 AU OEA pwynmO AT A pwwnOh 000O0ARKIOODAED ARAD A
AAGAT T pi AT Ohd AO EO xAO Pi bOl AOEUAA AU OEA 5.
$ AOAIT 1T pAulAdodrdo®Futurd O O" OOT A O(1987) i inrAafidnad gblicy

circles 115 thereafter promised compatibility between growth and environmenal health and

an end to the debate on limitg16 Limits gave way to more malleabldimitations, the source

of which were technologies and societal management of the environment; organized

AEEEAOAT 61 Uh OEAOGA A1 OI Ah EO ZEABRARTT REBEOARARxO

4EA " OOT AOI ATA 2APT OO0 OOOOOAET AAT A AAOGAIT T pi
contradictory stance on ecological limits and economic processes [that] weakened that

very threat, leaving just enough wiggle room so that prgrowth economics, business

I AAAAOOh AT A Cci OAOT I AT OO AT O1 A AN gafticuldriahd/El OOA A
desirable type of economic growth that could be environmentally and socially sustainable was

now possible, replacing tradeffs with holisticmanagement.

O3 00O0OAET AAET EOU8 AAAAIT A AT T OEAAOAAT U Al OOAT AE
UN Conference on Environment and Development at Rio de Janeiro, and througtRits

Declarationthat outlined sustainable development principles andAgenda 21that outlined a

plan for applying them119 And yet if the Brundtland Report rendered ecological limits

vague,Agenda 21clearly advocated for growth as a solution, posing poverty as the root

cause of environmental degradation; poverty alleviation, free trade, and tbnological

innovation were envisioned as the routes to a prosperous, environmentally healthier

future.120
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prevalent policy category in the 1990821 x EOE OEA AT OOAT AET AT O 1T £ O00O(
AAOGAT T BI AT 08 AlAdendaBIRAEAOCOAADERAKEGEEGDA O UOBA 00000/
AAOGAT T Bi Al @®Butlikésugtdmable Adda&opment, aspirations of an urbanization
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Resource Conservation for Sustainable Developnmntuced by the International Union for Conservation of

Nature in partnership with the UN Environment Programme and the World Wildlife Federation. However, it

xAO OECI EAEAAT OI U Pi DOl AOEUAA AU OEA " OOT Alebdki A 2ADI 00

3000AET AAEI EOURSG o@uyus )
o OOOEOh -ATh AT A 2T AET O 1T h GuMEORACDETATAGDO # A GAEORAEGD hA

| BT OEOGET 1T O071-99/ OOET Al gUhd wy )
117 Brundtland, Our Common Futuresee als¢t AOODOOEAOOh O&OiI T /1 HDT OEOGETT O1 1 006
W AOOOOEAOOR O0&Oi i / DPi OEOGEI T O1 1 OOEi Al gUhd wws8

o OOOEOHh -ATh AT A 21 AETOI T h O4EOAA O0EITAO0O 1T &£ 3000AET A
1200 5O00OEOh - AT h AT A 21 AET OI T h O4EOAA 0Edppokitvdtol £ 3000AET A
/| OOET AT-mOIh 6 ww

21y T AOAx " AOEACi h O4EA 3AAOAE A& O OEA 30@&OAET AAT A #EOU
Environmentalist16 (1996): 135.

22) T AOAx " AOEACI h O%ATTT 1 EAR 3TAEAIT h AT A %l @Bwodnt | AT OAI

24



less deleterious to the environment go further back, with precedents, as Andrew Basiago

OA1T AUOh ET OEA O AOAAbATH#HE GIESA Al /E #EEQW 6p of i QO EAR Ap
ET OEA AT 1 OAi bl OAOU O3OOOAET AAT A #EOUG 1T &£ OEA
responsible for making environments uninhabitable and in need of rethinking to reduce its
environmental impacts123 While there is broad leeway in how this is understood,

socially, and economically healthy and resilient habitat for existing populations, without
compromising the ability of future gen@ AOET T O O1 A@bpAROEAT AA OEA OA]
7TEAO AEAEEAOAT OEAOAO OEA O3 O0O0O0AEIT

A

EA O Uad
"AOEACi h OAT O1 POAAAAAT OAA OUT OEAOGEO 1T £ OOAAI
CAT AOAOEI T O AT A 2pAIaAN QAAOAECO ABAG THAQU BB OOOOOAET A
imaginaries, which emerged as the environmental problems in focus came to take on
planetary dimensions (ie. ozone depletioni?é and as planetary urbanization and the

sustainability of cities became preoccupationsw Ol Ax EAA841 AAUh 110 111U
high on the global agenda?” but to be a world-class city- with the ability to attract talent, o
businesses, and investment, which is a top priority for metropolisé88 AT CACAA EI1 0Dl A

x A @20-Gs to also be a susinable city. The intertwinement between the two is
particularly significant in Dubai and produces ametricization and aestheticizationof
sustainability as | talk about in chapters 1 and 2.
"AOEAAO OOOOAET AAEI| E Gat@mecoAdmicaddRdvitohnientd O ET O1 1 O
O P E 1 1hiahd oilf fécuson shortly and throughout my dissertation, there are a few
threads from this history and its implications for contemporary understandings of
sustainability that seem particularly significantto pull out here. The first is sustainability or

I £ OE
AT OEOI PT 1T CEOOO - AOA " OECEOI AT AT A *AOTT A |, Ax
preoccupation with economic considerationsand a tendency to address cultural, social,
and ecological concerngn ways compatible with economicgrowth j Al PEAB®E®E | ET AQ:
OAATT A EO EOO OOAAE Ol Edddits @nbliagisfo® mabdgdnient. JleA E A A |
third is its emphasis on technologcal and administrative innovation as ways to exceed
AT GEOIT T 1 AT OAl 1 EIi EOACETI 1T 08 O3000AET AAT A AAOAI
technological fixes, requiring continued innovation, public and private support for research
and development of gren technologies, and attentiveness to southward technology

123« AOEACT h O4EA 3AAOAE &£ O OEA 3O000AET AAl ARd pous
124 Steven Cohen and Guo Dorighe Sustainable Citysecond ed. (Columbia University Press, 2021): 4.
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Researcl85, no. 2 (2015): 147.

128 John Rennie ShortJrban Theory: A Critical Assessmesecond ed. (Palgrave Macmillan, 2014): 23538.
129 short, Urban Theory 238.
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OOAT BEAJQ &nal is its emphasis on futurity. The future and the needs of future

generations are preoccupations central to sustainability, which is imagined as involving

OPDOAOAT Oe eadndmicAyédprient, and maintenance or enhancement of the

natural environment and of the longOA O DHOT AOAOEOEOU 1T £ 1BOET ¢ O/

Perhaps the most prevalent way in which sustainability is understood today is as a way to
harmonize beween purportedly equal social, economic, and environmental goatd* For
instance, \E E 1 A Sustainalde City pLA#s articulated by former Mayor Garcetti as

pOOOEIC ,! Oil A PAOE Oi OAOA 100 AT OGEOITI AT O
Angelesremai O A AEOU 1 £ 1138800 A0ED G QOO EAIEO A ITAAIGEOC AAT
Ol ObOIili OA OEA OOOOAEI AAT A COAAT ¢COI xOE AT A

continue to involve trade-offs. Katherine Homewood, for instance, suggests that the
indicators developed for the UN Sustainable Development Goals are inherently in tension
with one another - with the elimination of poverty of SDG1 at odds with the proteabn of
ecosystems of SDG157 Such tensions underscore th© AT O1 A A &thualitAdE AA O 8
sustainability.

Formulated by Susan Leigh Star and James Griesemédppandary objectis an object that is

shared by diverse groups who use it in similar but alseignificantly distinct, sometimes

contradictory, ways, which they have to reckon with in their work together. Boundary

objects are sufficiently capacious to be shared across social worlds while retaining

differences within them; they enable cooperation wihout consensust3® Boundary objects,

ET OOi h AOA bothiadaptadd to Giffererdd vievpod& and robust enough to

i AET OAET EAAT &ELarmubaion of OtBing@Eatbbuddary object accounts

for the communication or exchange it enablke but also the continued autonomy of actor

groups (and viewpoints) around it. Thinking of sustainability as a boundary object allows

00 OiI OAA Eix EO AiTAOOOAT OI U OI EOAOG ET 1 Oi OE

4 AOOOOEAOOR 0O&OiI i |/ Pl OEOGET1T O |/ OOEI ATl @Uhd pnmns8
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135 Office of the Mayor- City of Los Angeles, | 8 O ' OAAB. . Ax $AAI h

136 Dubai Electricity and Water Authority, DEWA Sustainability Report 202(DEWA, 2022), 6.
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are negotiated to achieve cooperation. According to Latour, Callon, and Law, actors from a particular group

enroll to their side those belonging to another by translating or reframing the concerns of the latter in ways

that fit into and further theirgi A1 Oh OEAOAAU AOOAAI EOGEEIT ¢ OEAI OAl GAOG AO |
iT OEEOh OAAR &I O ET OOAT AAh -EAEAT #AlT11717Th O31T1A %l Al A
3AAT 1T PO AT A OEA & E OBeASodiokdical RéEv3® Mo. 1 MEyALGBA): 196433.fRather

than focusing on how particular types of actors like scientific experts enroll nescientists as Latour, Callon,

and Law do, Star and Griesemer expand this, understanding translation work as conducted by all aghmups

at the same time and in all directions. This, they suggest, allows for an ecological rather than singular

viewpoint onto the cooperation process. Se8 OAO AT A ' OEAOAT AOh G391. OOEOOOEIT 1T Al
M3 HA0 AT A ' OEAGKI AW 1G)d UCHORE Godudxed 1
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ET  A“Ashdh éhat sustainalility plans and projects can unfold while enfolding

OEAAAI OUPAhSG xEEAE 30A0 Al A ideakzddonliiadd AAOACI
enough to be adaptablen different situations.142 Finally, it is not only sustainability as a

concept that we might think of as a boundary object, but also in their own right the

techniques and practices that constitute it like goals, indicators, and plariBhis dissertation

focuses on sustainability as a boundary object in Dubai and LA to get at both the forms that
sustainability takes for different groups or as a result of competing forces in each city and

how these emerge from their distinct realities.

Sustainability as a Technology of Imagination d, 04 AT BT OAT / OEAT OAQEIT 1 OF
Future, and Aesthetics

Besides being @oundary object sustainability is also @echnology of imagination.

3000AET AAET EOUBO AT T OA TETEO O OAAETTITCU Al
technology of the imaginatiorbut a technology of imagining the futureA focus on

sustainability as a technology of imagination enables me to hone in ¢ime socialand

material processes that constitute sustainability imaginari®8 and to turn the future into a

tangible thing for social scientific inquiry144 In other words, it lets me get athe

objects/images, institutions, and individuals involved in shaping sendesustainable futures;

how these objects/images are mobilized to construct specific futures and make them

appealing;and the motivations behind envisioningand promoting- futures as suchA

formulation of sustainability as a technology of imagination nght be especiallyuseful,

CEOAT OEEOh &£ O O1 AAOOOAT AET ¢ OEA x1 OE OEAO O
Al 6ih AT 1T OEAAOETI ¢ EOO AIi PEAOGEO 11 EI ACET AOQEIT
infrastructures and infrastructural imaginaries can be sticky and difficult to remake (more

later).

Guiding this approach to sustainability is David Sneath, Martin Holbraad, and Morten Axel
OAAAOCOTI 160 AT 1 AADPOOAI EUAOGETT 1T &£ OOAAETTI T CEAO
Pederson propose thisiotion to move away from prevalent social science understandings

of the imagination as a conceptual backdrop that determines realorld actions through

predetermined meanings; this, they suggest, renders the imagination as a negmonym

and replacementf® A Ol OOOA AO A OEI A xEAT AOI OO0OABO EI
come under question. Instead, Sneath, Holbraad, and Pederson define imagination as an

O1 AAOGAOI ET AA AUDPOlI AGAO 1T &£ POT AROOGAOG OEAO OEAU
recenters the sociematerial processes through which imaginative effects come about and

the openness or indeterminability of the imagination as a distinguishing feature vis a vis

other cultural phenomena. Technologies of imagination moves us, they argue, from how

“130A0 AT A ' OEAOGAI AOh O)1 OOEOOOEITAT %ATITTCURG tmnws
1423 0A0 AT A ' OEAOCAI AOh O)1 OOEOOOEITAI %AT 11T CURG tTpms8
43371 AAGER (11 AOAAAR AT A 0AAAOOAT h O4AAETTITCEAO T & OEA

Knight, The Anthropology of te Future(Cambridge: Cambridge University Press, 2019): 14546.
144 Bryant and Knight,The Anthropology of the Futurel6.
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imaginations shape interventions to hav interventions shape imaginations!4>
Technologies of imagination, which range in form from company reports and building
renderings to financial instruments and government visions, are wielded by governments
and corporations, among other actors, in ways that project and condition the futurgs

Rebecca Bryant and Daniel Knight take up technologies of imagination in their work, which

Al AOOAG 11T AEEEAOAT O AT 11 AAOEOA OOAI BT @Al 1 OE
anticipation, expectation andspeculationand how these shape presentlay temporalities

AT A AAOGET T 08 " OUAT O AT A +TECEO EIT 001 AOAA OEA
an assumed linearity of time but keep an emphasis on teleology or ends aguade to

behavior; in this way, they highlight how imaginations of the future éndg orient activities

in the now!47 Bryant and Knight draw on three concepts in expounding this: the multiple

OOAOT AAOI AO OEI AOPAAAOGE OEAQG OBA TEI H ARG D AGEA 1
AOOOOA OEAO AEAOAAOAOEUA OEAOA OEI AOPAAAON Al
living in a time (ie. a time of climate change) thtais imbued with a particular temporality;

significantly, as they emphasize, activities engaged in like climate change modeling and

pl ATTEIT ¢ AOA EAU O61 AOAAOEI Cc OOEI AOBPAAAOGSE j Al
present and future)149) T OO O1 Al OIOBHE DIl DAOET T 08 TatactdZEOODOA |
how a particular sense of the future temporalizes the present and orients actions in a given
timespacel0 Finally, teleoaffects are the normative feelings that are associated with these

ends, orientations, and actions>1 For Bryant and Knight, technologies of imagination can

AT OOAT AE A AiT11 AAOCEOA OAT OA 1T &£ AAET ¢ ET A DPAO
towards an indeterminatesomethingg T O AT T OEAT OAOEI 1T O xAOAO Al
certain teleoaffects. They can create traction for the visions of the future that they promote

and mobilize collective action aimed at achieving ther¥?

As technologies of imagination, sustainable water plans and projects render the future

workable in present-day policy-making through a temporal orientation ofanticipation.

' T OEAEDPAOEIT AOEI ¢CO OEA Z£OOOOA ET OisadEA DOAOA

AAOEOEQOU 5OEG A'C®AAIAB 6AT A +T ECEO xOEOAh Al OEAED/

expecting something to happen; it is the act of looking forward that also pulls me in the

direction of the future and prepares the groundwork for that futuretooccus 6 ) O EO 11 O

about readying oneself for the future (to either welcome or avoid it in certain forms), it also 5
A
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no. 1 (February 2020): 8.

147 Bryant and Knight, The Anthropology of the Future2, 17.

148 Bryant and Knight, The Anthropology of the Futurel5, 1618, 32.

149 Bryant and Knight,The Anthropology of the Future2-34.

150 Bryant and Knight, The Anthropology of the Future2, 1617.

151 Bryant and Knight, The Anthropology of the Futurel8.

152 Bryant and Knight,The Anthropology of the Futurel35, 145146, 150.
153 Bryant and Knight,The Anthropology of the Future22.
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OEA b OATAderdirslify of anticipation in water planning was emphasized by my

interlocutors. In a telling comment, a water supply manager | spoke to at the Los Angeles

Department of Water and Power (LADWP) suggestgd 041 AA A1l AEAAAOEOA >
Ul 0 AAT 60 1 EOCA ET OBAEDOAPAT #0ODABOAT OB OAOLI
DOAOGAT O AO E A& U\ViaeOhanagers h&&ldnpeEOrard g heir

imaginations of the future into water systems, as Sayd Randle and Jessica Barnes argue,

even if concerns over climate chage have made the role played by future imaginaries in

shaping water systems more evident and have produced new senses of what is to come

Randle and Barnes emphasize how contemporaignaginaries, which seeheightened

AT JEAOEAO 1 OAO A ABBROEOMR 61 A ORAODED CAidkEdsl AOEA E
IT OEA POAOGAT O ET ET EOEAOEOAOh A1 O ET OOAT AAnh
POi EAAOOhS OEAU xOEOARh OAgAiIi PI EAU EIT x AT OEOTI1
and governance in the pesent, impacting contemporary institutions, laws, and

infrastructures of ecological management (Ferry & Limbert, 2008; Limbert, 2010; Mathews

Q "AOT AGH cmpoQs8o

Significantly, anticipation in water planning draws onexpectations which are based on past
experiences, and emphasize continuities of sorts. But it also deals with new and unexpected
conditions (or discontinuities). In times of uncertainty, Bryant and Knight suggest that
anticipatory stances can retool the parts of the past considered usefulrfomagining the

future and produce new expectations. But when uncertainty is so heightened that
expectation is foreclosed and anticipation blockedspeculationemerges!s’ The

undermining of certain experiences or expectations in a climate changed or pesil future,
then, can produce new expectations but can also lead to speculation as seen perhaps most
clearly in the first artistic vision | consider. Anticipation, expectation, and speculation help
me think through the continuities and discontinuities in howthe future is imagined in cities
today - and the tools or technologies of the imagination being used to navigate them.

Lastly, Laura Bear, Ritu Birla, and Stine Simonsen Puri point us to the importance of

aesthetics within speculation (or the navigatbn of discontinuities), which they focus on.

"AAOh "EOI Ah AT A 0OOE AAEZET A OPAAOGI ACGEIT AO
O1 AAOOAET ~&£OOOOCAOGA6N OPAAOGI AOGEI T h OEAU xOEOAN
calculative ways and sits beside calculatevfuture-imagining practices such as risk and

modeling 158 Elsewhere, Bear builds directly on Sneath, Holbraad, and Pederson to suggest

OEAO OxA ODPAAOI ACA AU OOEI ¢ OAOET 00 OAAEITIIC
OPOI AAAAOC AU I AE &nd Qen@rajécting unsebnfethicaloiders using
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154 Bryant and Knight, The Anthropology of the Future28-29.

155 personal interview with Lee (LADWP), Los Angeles, September 11, 2019.
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https://wires.onlinelibrary.wiley.com/doi/epdf/10.1002/wat2.1274

157 Bryant and Knight,The Anthropology of the Future22, 28, 58, 69, 79.

158 | aura Bear, Rit' EO1 Ah AT A 30ET A 3EIT1TO0AT 0OOEh O3PAAOI AGEI T 4
Comparative Studies of South Asia, Africa and the Middle B&snho. 3 (2015): 387, 388
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dimensions of speculation & well as the various other orientations towards the future

inherent in water imagining and planning, taking the role of aesthetics in futurenaking

amidst a changing energy and water scape seriously in my work.

Scarcity/Abundance in Imagined Futures: Resource-Making and Unconventional
Water Resources

Among the most significant recent developments in this changing waterscape is the

ET AOAAGET ¢ 0001 @&@OTOAESUEBATI QAAT AOEKMOBEAD O1 AT 1 OA
desalination and wastavater recycling; this turn has myriad imaginative effects, including
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Broadly defined, unconventional resources are previously untapped or only partially
tapped resources that require unconventional processes, often involving new and complex
technological interventions, for their exploitation 164 While unconventional water

resources include many forms such as fog harvesting, cloud seeding, iceberg towing and
onshore and offshore deep groundwater developmenits the two most prominent z and

Oi 1T 60 b GhrhoBydHem & desalination and wastewaterecycling.166 Less
dependent on rainfall or sensitive to rainfall fluctuations, desalination and wastewater
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Seawater Desalination and the Political Ecology of Wateds. Joe Willams and Erik Syngedouw (Edward Elgar

00AT EOEET Ch ¢mpwqd pNn WaekEelidate ChdandelAdaptalianinihe prbbi@e T EOU 1T £

0 AT ET Bublic Auitdre28, no. 2 (2016): 292.
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https://www.theatlantic.com/magazine/archive/2013/05/what _-if-we-never-run-out-of-0il/309294/ .

183 OEAT %AEET OOA AT A , AOOA "1 EOOh O,10 'TcAiI AO EO " OEI A
BloombergJanuary 31, 2022https://www.bloomberg.com/news/features/2022 -01-31/los -angelesplans-a-
future-where-water-always-flows.

164 Joe Williams, Ross Beveridgand Pierre, | OEO - AUAO@h O51 AT 1 OAT OET T Al 7A0AO
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165 Manzoor Qadir, Vladimir Smakhtin, Sasha KeD@shima, and Edeltraud Guenther, edsinconventional

Water ResourceéSpringer, 2022): 10-11; UN‘Water, UN Analytical Brief on Unconventional Water Resources

(UN-Water, June 5, 2020): 5.
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Conventional Water2 A O1T O GAhdtONaier Magazinetrans. Cristina Novo, n.d.,
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recycling are seen as climate or water independen¢’ Encountering the notion of
unconventional water resources during my research and the expectatios around its
potential to make the future water secure- sent me down a path of exploring how
unconventional resources differ or are imagined to differ from conventional resources and
the types of investments, possibilities, and challenges they are opeginp.

My engagement with this turn to unconventional resources stems, first, from an interest in

the work of making resourceswvhether conventional or unconventional. In this, | draw on

4 AT UA 2EAEAOAOIT AT A 'EOA 7AOQOUEAITUO xEIT Al DPE
than resources as substanceswith inherent qualities - out there in the world; resources,
as they suggest, areontinuously made and remade through infrastructures, policies,
expertise, and markets. Matter becomes a resource through technical, political,
epistemological, and ontological processes requiring consideratioti® Second, my
engagement centerghe dialecticof scarcity and abundance within resouremaking and
OPAAEAEAEAAI T U AO EO DAOOAET O OF OOOOOAET AAT A «x
OAOT OOAAOG88 ! O %l EUAAAOE %i i A &AOOU AT A - Al AA
AOGO OAT AoO6DABAET DAT AOBT 1 OEEPh AOI OOOAT T U AAE
among prominent responses to perceived scarcity denial and the deferral of finitude to the

future or the development of replacements8° Such attitudes are characteristic of the
neoclassicalscarcity thinking that dominates the present, as Fredrik Albritton Jonsson and

Carl Wennerlind argue. Neoclassical scarcity approaches, of which sustainable

development is part and parcel, sedemand as infiniteand nature as finitebut infinitely

substitutable through innovation'7? When it comes to water, scarcity and (technologically

mediated) abundance are key features of modern drylands cities that have developed

infrastructures which aim to replace hydrological uncertainty with technological certainty

and which contribute to a sense of water as a byproduct of technolodit As Danika Cooper

suggests, and as such, water scarcity in preseday drylands tends to be seen as a

through innovation,which entrenches views of water as abundant with the deployment of

the right technology.
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ET 37 OOEAOT Tapping heEDcddnde@watdr DEshlination and the Political Ecology of Wateds.

Joe Willams and Erik Syngedouw (Cheltenham, UK: Edward Elgar Publishing, 2018): 166.

184 AT UA 2EAEAOAOIT AT A ' EOA 7AOUEAIT 1 Ardhhopodyidal @GaitelyD A OET T 4,
87, no. 1 (Winter 2014): 78, 14, 16, 1820.

%90l EUAAAOE %l i A &AOOU AT A - Al Ainkly\sgeis: The BdlitkfoDRebouréey 1 O OT A O
and their Temporalities eds. Elizabeth Emma Ferry and Mandana E. Limbert (School for Advanced Research

Press, 2008): 67.

170 Fredrik Albritton Jonsson and Carl WennerlindScarcity: A Historyfrom the Origins of Capitalism to the

Climate CrisigHarvard University Press, 2023): 23, 47, 12-16.
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171 Jonsson and WennerlindScarcity, 23,47, 12p ¢ - 1 GAATT A 1@®OA T £ 7TA0A0RS ppun 3
O07AOAOR 4AAET T 11 CUfPacikid StandardApd A @d15, ( OAOEOh 6
https://psmag.com/environment/water -technology-and-western-hubris/ .
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Although unconventional water resources (and extraction technologies) have been around

Al O OFT T A OEIi An O AAU @RAKI OOGAR pHOD A DERIE 6A § 1 EX
solutions for areas with chronic water shortages like the Mediterranean and Middle East,

over the last two decades and as fears of global water shortages have intensified,

unconventional water resources have experieced a rise in popularity and investment

worldwide. 173 With conventional sources progressively viewed as unable to meet needs,

OT AT 1T OAT OETT Al xAOAO O1 OOAAO AOA AAET ¢ OOOT AA
between growing water demand and shrinking watersuppliest’4 especially in dry areast’>

Desalination and wastewater recycling are generally understood as reliable in the face of

unreliably - or even reliably - dry conditions.176

Scarcity is key to the uptake of unconventional water resources as they are geally more

expensive than conventional ones, though wastewater recycling and desalination are

becoming less so as technologies improve and conventional sources become more difficult

to develop and costly. Roberta USbased desalination engineer, joked alut this, noting:

O0AT PI A OAU ET x 1 OAE AOA UiT O xEIITEIC¢C O DPAU £
OE E 00 O U wATeporality © glsb significant for their appeal and adoption;

unconventional water resources are held to uniquely narrow the supplglemand gap

xEOEET OEA OEi A AOAI A AAITAA ODPIT AU OEA 1111
Al EIl ACEA AEAT cCA8s 3 0AE EIOIOIAOEITO AAET AT TAA
on large scales lags far behthhow quickly the climate is changilC §%Asa World Bank

OAPT OO0 11T OEA O1 AT 1T OAT OETI T AT xAOAO OAOI OOAA 1
and supply side management options can help alleviate scarcity, but the pace of change is

O1 1T  CGuhlikexds b implies, the pace of unconventiwal resource development.

Until the early 2000s, desalination was relatively circumscribed to water poor, energy rich
Arabian Gulf countries who faced few if any other choices on their growth trajectories.
Since then, however, desalination has seen aptick globally.180 Desalination is being

37 E1 1 EAI Oh " AOAOEACAR AT A - AU4doh O51 AT T OAT OET T Al 7AO0A
77E1T 1 EAI Oh " AOAOEACAR AT A - AUA Ownler, d\Analyiichl Brigflo0 ET T AT 7 AOA
Unconventional WatelResources-6.

175 UN Analytical Brief on Unconventional Water ResourcgsManzoor Qadir, Vladimir Smakhtin, Sasha Keo

Oshima, and Edeltraud Guenther, edé&Jnconventional Water Resourcé2022), 3-10.

176 Typical of such reliability thinking is how theArup report Cities Alive: Rethinking Cities in Arid

EnvironmentsA AOAOEAAOG | AAT AEAAGO AAOGAT T i AT O 1T &£ Al OAOT ACEOA
following the Millennium Drought (2001-c tmwd8 O2AAUAI AA xAOAO EO Al Ei AOA ET £
Al EI AOGA ET AAPAT AAT Oho OE A of@duikei sd@ge Oab AnAllell stabiwiatdr tox EET A OEA
become more reliable, future integration of recycled water and stormwater schemes will provide a more

EIi 1 EOOEA AT A O1 AOGOO OGAAEMIN AOBRGAE BOERGA @ 700D UHEB A , EO
Cities Alive: Rethinking Cities in Arid Environmentgis. Arup Middle East Planning Teaférup, March 2018):

37.

177 personal conversation with Robert, online, May 28, 2020.
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https://www.scientificamerican.com/article/the -slow-bake-of-our-infrastructure/ .

179 world Bank, The Role of Desalination in an IncreasingiVater-Scarce WorldWorld Bank, 2019): xi.
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worsen with global population growth and the extreme heat and prolonged drought linked

O1 Al Ei A@Avhikebbstacdted® Al ET A O Estale @doptiontrk fecognized

as including its high costs, energyntensity, and environmental impact, industry advocates

and proponents suggest that improvements on these have already and will continue to be

made 182 With highly limited freshwater resources, hyperarid Dubai has made use of

desalination since 1979183 it now relies on desalination for 99% of its potable water

supply84 and around half of its total water8s

Wastewater recycling is a longestablished practice particularly in drylands, with places
like LA County and Windhoek, Namibia even doing potable reuse since the 1966%today,
recycling is growing even faster than desalinatioA8’” As Christopher Gasson, an expert on

BLCAT OU &1 O1 OAET h O4EA 7101 A #AT - AEA TheRevYaridTonk® £O0T1 1 O
October 22, 2019 https://www.nytimes.com/2019/10/22/climate/desalination  -water-climate-change.html

182 personal conversation with Robert, online, May 28, 2020; also see, for example, World Béfie Role of

Desalination xix, xvii, Xix-Xxi, XXi-xxil.

183 Dubai Electricity and Water Authority,Prospectus for the Public Offering of Shares in Dubai Electricity and

Water Authority PISCDEWA, March 15, 2022): 42.

184 personal conversation with Hamza (DEWA), October 24, 2019.

185 personal interview with Hamid (Dubai energy manager), January 16, 2020.
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International Journal d Environmental Research and Public HeaBhno. 3 (2009): 11741209. The

Montebello Forebay Groundwater Recharge Project in the Central Basin in Los Angeles County (operational

OET AA pwecq EO OEA 11 AAOO OET AEOAdedinBiliforAid {(Sde MOrkc® OAS 1T O
" AGAARh O&1 00 $AAAAAOG 1T £ 30AAAOOAEDI 2AAEAOCA AO OEA -1
https://www. researchgate.net/publication/268115651 Four_Decades_of Successful_Recharge_at_the_Monte
bello_Forebag q O) 1 AEOAAO bi OAAT A OAOOAG EIT O 1 OAO OAT AET ¢ OOA,
like the ground or a surface water reservoir in order to addionally treat and/or dilute it before it is reused.

i 3AA O) 1 AEOAAO o1 O /siate Water ReBabrBes Tdntal Bognidl Ql&st updatéd 26 June

2023, https://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/indirect _-potable-reuse.html.)

The Montebello Forebay project was developed to alleviate the problem of seawater intrusion into

groundwater in the Central Basin fom over abstraction by recharging the basin aquifer with a mix of

imported water, stormwater, and recycled wastewater. It is a collaboration between the Los Angeles County

Department of Public Works, the Water Replenishment District of Southern Californiand the Los Angeles

#1 01 OU 3 AT EOAOQEIT $EOOOEAOO8 j3AA -T1TEAA ' AOAAh 0O&i 60
&1 OAAAUhGSG ¢mmw8q WAOI U 1T1Th /OATCA #1 010U 7A0A0 $EOOOEA
&AAOI OU ¢ pd tgribttudidn redgbnd), whidhloperated between 1975 and the mid 2000s, when it

was demolished to be replaced by the current Groundwater Replenishment System project. (See Brian Peck,

O(EOOT OU ! OAEEOAOGYG / OAT CA #1 Oiztne, AADA0D dhibdbREDS O 7 AOA
Environment Associatiom.d.,https://www.cwea.org/news/the -orange-county-water-district -water-factory-
21-the-legacyremains/.)

Windhoek in Namibia has the longest history with direct potable reuse in the world, with its first project

AACETTEI C 1T PAOAOGEIT EI pwoys8 j &OAAAEA #1 AUOTTh O7TEU . A
Hope for the USW& A O #Natr® Afdzh December 8, 2023ttps://www.nature.com/articles/d44148 -
023-00349-z8 @ O$EOAAO bi OAAT A OAOOAG &I OCi A0 Al Omai 11 AT OAT A

drinking water treatment plant to be fed into the distribution system or directly upstream of it. (See

02AcOl AGET ¢ $EOAAO 0 istik Whtek Rezokided Bontfol Bogttiigudt ZEP0OM, E A h 6
https://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/direct_potable_reuse.html )

187y 1 OAOT AGET 1T A1 $AOAIT ET AGETT AT A 2A00A ! OO0itih@AOET T h O%®
7A0A0 2A01 OOAAOG AO #1 EIi A (DhtoberE A 2oglktips:/Eléuk@iod/exbldsived OAT AAOA
growth -in-demand-for-unconventional-water-resourcesas-climate-changebites/ .
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five years, but this may be just the beginning of something even bigger. Once politicians

understand that indirect potable reuse is the safest, lowest cost and most environmentally

friendly source of additionalx AOAOh EO AiI O A AAAIT T A ®EA 11 00 A

~ s oA N =

couvb T &£ OEA pplydrios @ whicAv@lkb®for@@able reuses® Dubai reuses
around 90% of wastewater it treats for non-potable purposes, namely irrigation and
increasingly district cooling, and plans to reuse 100% of treated water by 20309

Beyond-just-fossil-fuels and Beyond-just-aqueducts: The Stickiness of Infrastructure
and Infrastructural Visions

In many ways, the anticipated future is new and uncertain, and there are ambitious
projects being developed to prepare for it. And yet projects and their promisesvhich in
some cases bear echoes from the pasare bounded by entrenched structures.

Perhaps nowhere was this entrenchment more obvious recently than in some of the futures

of energy as envisaged at the UNFCCC COP28 Climate Conference, which was hosted in

Dubai and presided over by Sultan Ahmed Al Jaber, CEO of both the Abu Dhabi National Oll
Corporation (ADNOC) Group and statewned renewable energy company Masdar. These

futures were on display in the stories and scandals reported around the conference. First,

there was the news of plans by the UAE to use the conference as an opportunitjadd

private meetings to discuss fossil fuel development opportunities with 15 countries (in

addition to commercial renewable energy deals with 20 countries) based on leaked

briefings.191 Then, there were the comments made by Al Jaber to Mary Robinson (forme
0OAOCEAAT O T £ ) OAl AT Aqh xEEAE ET Al OAAA Al AEI O
that fossil fuelshave to bephased out to keep global warming below 1.5 Celsius or that

phasing out isthe way to do so!92 Finally, there was the letter writel AU / 0 %#6 O 3 AAO
General Haitham Al Gaith urging OPEC member states to oppose the phasing out of fossil

fuels if included in any final agreement reached at COP28 (which it wals}.Regardless of

the veracity of some of the claims (which the UAE conte3tghey point to thestickiness of

188) 1 OAOT AGET T Al $AOAT ET AGETT AT A 2A00A ' 001 AEAGEI T h O%w®
AUl AU 31T EOEh O,10 '"TCATAO EO 201 TETC / ©BArgeles7 AOAORh A
Times October 13, 2022https://www.latimes.com/environment/story/2022 -10-13/as-election-nears-

future -l-a-water-supply-gains-focus.

05 OAAE 01 AT O O1 2AAUAIT A PphaMdabond 2ZE AdgdsPOBx AOAO AU ¢nomho
https://www.thenationalnews.com/uae/gove rnment/2023/08/21/dubai -plans-to-recycle-100-of-

wastewater-by-2030/ .

¥l GOOET 21 x1 AOOh O5! % 01 AT T AA OI 5BBE NéewsNogembew27,ET AOA 4 Al
2023, https://www.bbc.com/news/science -environment-67508331.

22 EOA &OEAAI Al h O#1 Ei AGA 30i 1 EO , AAAAO 4 O0EhERewdi #A1 1 5
York TimesDecember 4, 2023https://www.nytimes.com/2023/12/04/climate/cop28  -aljaber-fossil-

fuels.html.

18O#/0cyd / 0%# [/ DDPI OEOCEI T O &he@sdhé&\WellggD@deinberA2823, - AO x EOE
http s://www.dw.com/en/cop28 -opecopposition-to-fossil-fuel-deal-met-with -outrage/a-67676599.
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infrastructures and infrastructural visions The future imaginaries highlighted heremagine

an outsized role for CC$4 focusing on emissions as the problem rather than fossil fuels

per sayl9 CCS technologies are seen &mcrete over fossil fuel infrastructures and

investments already made to extend their viability into the future. Such ideas persist in

spiteof coMAOT O xEAAT U OEAOAA AiT1¢c OAEAT OEOOO OEA
or pace requiredto avoid thex T OO0 EiI PAAOO 99mEndlekperivievizhAn GCE AT CA 6
asasUA O OO1 pOT OAT9 Thdy Rikge dnla beldf tAadtBednnovations required

to solve still existing problems with developing technologies will assuredly occur in the

future.

| found similar entrenchedness or stickiness in other places in my work.. Plans to green

$0OAAES6 O AAOAOO AT OGEOITiI AT O AgOAT Ah & O ET O00AI
which get remade by sustainability concerns but not displaced, as | discuss in déiai

chapter 2. The muchkhyped transition to local water in Los Angeles, as | read in Sayd

2AT ATl A0 x1T OEh OT i ACEI A®T RAAAL OAANOCABRDHALI @il ¢
sources; it will, furthermore, continue to be supplemented by aqueducts, which aee

Oi OO00Ohd [ AEET ¢ OE Afre&és@ ight seéniss@ndAad | disdo@ded) Gnad O

of the major wastewater recycling projects currently planned in LA the Los Angeles

Groundwater Replenishment Project has been nearly three decades in the makg and has
experienced fits and starts since it was first launched as the East Valley Recycling Project,
something | consider in chapter 3. | became intrigued, as such, to understand how existing
socio-material systems, relationships, and imaginaries areircumscribing resource

transitions as they unfold.

-U AT TAAOT xEOE OOEAEET AOO AAET AO OAEI 1 AOOEED
entrenched infrastructures, policies, and relations shape adaptation endeavors and pose

AEAT 1 AT cCAO8 "AoneAEOAG: RERD ARBA OP OEA NOAOOEIT
OEAEO xT OE 11 xAOAO ET ! OEUT1T Ah -loaEdhOAAOAOEUEIT
hydrosocial system to a technologically rooted trajectory emphasizing the importance of

fixed capital investedET 1 AOCA ET £AOAOOOOAOOOA POT EAAOOG Al
Al OAOT AGEOAGS AO A OAOGOI O i /&R 19%ipatd deperidéngyA O OE E
AppOil AAE Ai PEAOEUAOh AO /6. AEI 1T AT A "TUAO Ain
effeds they have on the future. Historical factors that can loek water development along

94 EOA &OEAAI AT h O#1 EIi AOA 3011 EO , AAAAO 40EAOC O #All 5
W& OEAAI AT h O#1 EIi AGA 30i 1 EO , AAAARAO EAOGH AO hoar BscAll BDAGA GEAAARAG
AEAOA EO O.1 3AEAT AAGI O@ EIE K A& isréedaidrdiedmedeinieh 20280 A

https://www.theguardian.com/environment/2023/dec/03/back -into-cavescop28-president-dismisses

phaseout-of-fossil-fuels. i
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s AT EAT #AOOET CcOTT AT A "A1T 30T AEOQITh O#1 Pmapds®OAOEAAT O
(@]
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https://aesengagement.wordpress.com/2018/12/11/the -meaningsand-limits -of-local-water-in-los-

angeles/.
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amortized assets and accrued expertise, of projects requiring billions of dollars of funding,

and of urban spaces already highly paved and the challenges to unpaving that made the

issue of path dependency crystatlear. While recognizing that systems ardormed by

AT 1 OET CAT AEAO AT A 1T pPAT O1 AEAT CAh ) AAET OAEI]
ways in which systemic transformation can prove difficult once a path is chosen and a

trajectory locked in.

Moreover, and as the CSS and fossil fuelsaginary makes evident, even when change does

occur, it generally accrues on top of the old. Anthropologist Nikhil Anand describes this as

ET £FOAOOOOAOO0OAG O OAAAOAOEITGSE 10O OEA 1 AUAOET C
continue to function acros time. Building on the work of Susan Leigh Star, Anand writes of

Eil x OET £OAOCOCOOAO@eb@® AMGAA OQPAOW TETAGEIADAAR ET OC
into being on top of already existing infrastructures that both constrain and enable their

fom(Sta0 pwwwd86 ! O O AET OAAET EAAT AOOAT CAil AT 60O
technical, legal, financial, and political stictures, infrastructures accrete when innovations

in any of these structures are overlaid onto and refashion existing networks, which

themselves materialize from older ideals, policies, and engineering best practics Star

AAAOG Oi OEEO OEAO ET £#OAOOOOAOOOAGO Al i Pl AGEOU
to be piecemeal rather than wholesalayith changes often requiring extensie negotiation

and extending beyond the infrastructures themselve&??

Finally, it is not just infrastructure (and embedded relations) that are sticky; there is a
stickiness to infrastructural visionsis well.David Sauri, David PavGrand Santiago
Gorostiza point out, for instance, how presentlay visions of limitless renewablespowered
desalination - and the growth it might enable- in Spain (which find parallels in Dubai)
echo visions of limitless nucleatpowered desalination fromthe 1960s that never
materialized.203 Natalie Koch shows how contemporary agech imaginaries in the UAE,
which are thought to be novel, actually reproduce the promises made by earlier initiatives
TTx 1AOCAIT U &I OCci O00AT 8 +1 AEO A&l O ©A OEEIOC d& A B A (
spectacular visions of the future are strategically mobilized, forgotten, and repeated and
where the fact of their repetiton-AT A D O A O E 1- i® ire@QlUEdRE $igbificAndly, and
as Koch demonstrates, we need to attend to thmolitics of forgetting and repetition amidst
novelty claims about the future.

00,8, AET 1T AT A "TUAOKETO®,6l AHEBISC ET 8 $AOAI ET AO

201 EEEET |1 Al Zsbcietfor ACAlIOrAl Arithropdfo@yThe Infrastructure Toolbox Series),

September 24, 2015https://culanth.org/fieldsights/accretion .

202gysan Leigh StaQ4 EA  %OET T COA D E U Aneriean) Beha(Aa50ient#B8 h& @ A h 6
(November/December 1999): 382.

203 AOEA 3A0O0ph 3AT OEACI ' 1 01 OOEUAR AT A $AOEA 0AOGeT h O7A

Williams and Erik Swyngedouw (Edward Elgar Publishing, 2018): 37.
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The dissertation explores what is sticky in sustainable water planning as it is being imagined
and enacted in Dubai and LA and how that stickiness is generaliegond-just-fossil-fuel
and beyondjust-aqueductfutures.

Outline of the Dissertation

In what follows, | consider how imaginaries of aspiredfor futures-x EAOEAO 1T £ AT OE
I E xBBAQABSO COAAT AEOEAO 1T O Ol -lark genehalng fldnsahd A’ Ox A O
and projects for, for instance, solapowered efficient desalination, wastewaterirrigated

desert greening, and massive potable wastewater recycling initiates. In each of the three

chapters, | consider specific citywide sustainability plans and projects that are being

developed by policymakers, water egineers, and urban planners. hone in on a particular

imaginary, the plans and projects it is driving, and the countervailing forces involved in

their execution. Interspersed between the chapters are five visions or proposals for the

future developed by designers, architects, and adis that relate to the city endeavors in

different ways and shed further light on them. The dissertation is based on eight months of

in-person ethnographic and archival fieldwork in Dubai and four months in Los Angeles. It

relies especially heavily on semstructured and structured interviews, the archives of

newspapers and other periodicals, and planning documents and reports.

| open with the first vision - a makebelieve bio-desalination plant designed by Tellart and

presented in the Museum of the Ruire-organized exhibition Climate Change Reimagined

The museum is among various futureriented Government of Dubai institutions that aim

Ol COAOAT OAA $OAAEGO Ai i bAOEOEOA AAOAT OACA (i
for the future as well as tryng to shape it via presentday policy-making. The bio

desalination plant is envisaged as one of a slew of technological solutions to climate change
challenges developed by the United Arab Emirates by 2050, by which time, it is imagined,

the country has esablished itself as a leading developer and exporter of green

technologies; it is a fictive geneticalyAT CET AAOAA AOT 00 AAOxAAT A Ol
jely-FEOE AT A O1 AOOOAT AAOGAI ET ACET ¢6 1 AT ¢coil 6A 00O
ofdesalinati T 8 O AT AOcU ET OAT OEOU8 4EEO Oi ££ZEAEAI &6 O
I £/ OEA C1 OAOT 1 AT 060 OOA 1T &£ AAOGECT AT A AOAT AET
attract interest, talent, and investment, and to inspire innovation so as to reak its

aspiration of turning the city into a global green economy hub. In Dubai, where the state is

the main economic actor that sets the tone for future directions, governmental visions like

the bio-desalination plant filter through thick public-private ties, nudging the private sector

Ol xAOAO DPAOOGEAOI AO OOAEAAOI OEAOG8 4EA AOEOA OIl
by climate change challenges seen @limate Change Reimaginesl consonant with some

aspects of attempts to make desalination morsustainable considered in chapter 1.

Chapter 1 looks at how a concern for energy and emissions on the one hand and the costs
i £ AAOAI ET AGETT 11 OEA 1T OEAO AOA AOEOEIT C A
desalination in Dubai. The Government of Dulb@nd its utility - the Dubai Electricity and

O
O;

25+ T Al h O4EA )T ZETEOU 1T &£ 7A0AOhOG ¢ wg38
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Water Authority - are working z quite intensively actually - to build more efficient forms of

desalination infrastructures, power them using solar energy, and develop them through

public-private partnerships expected to bring in expertise and capital. Such endeavors are

iT OEOAOAA Au OEA bpi OA1 OEAI OAAT ET OOOOAET AAE
and for enhancing the bottom line of governmental authorities that are run with laissez

faire logicsin$ OAAES O OOAOA AAPEOAI EOO OUOOAI h xEAOA
These motivations result in an emphasis within sustainability on economics, reputation,

and ecemetrics that can obscure larger environmental realities in what | call a

metricization of sustainability | consider how sustainability is mobilized, for instance, to

make the utility more profitable, especially given its recent partial public listing on the

Dubai Financial Market that was as much about capitalizing the utility as it wadout

AT T OOET ¢ OEA AEOUG O A dhivaidparinerdhipsiie Aeh@leveraged ET x D
to develop local capacity through collaborationg increasingly with Chinese companies as

China comes to dominate renewablez in order to turn Dubai and theUAE more broadly

into green business leaders within a new green geeconomic order. The entrenchedness of
$OAAESO EECEI U AAT OOAI EUAA ci OAOT AT AAh OEA Al
imperative of attracting investment have outcomes like a lack dfansparency in data, no

I OAOOECEO i1 OEA EIi PAAO 1T £ AAOGAI ET AGET 180 Aub
absence of independent norgovernmental organizations, and regulations that limit

distributed solar installation to maintain a healthy incomefor the utility.

In vision 2, | look atWetlandh OEA 5! %50 1T AOET 1T Al DAOEI EIT AO
Biennale in 2021. InWetland, cocurators Wael Al Awar and Kenichi Teramoto present a

material under development: a sakbased cement made from ésalination brines. The sak

based cement is a substitute to highly carbon emissiofiatensive portland cement that

puts to use desalination brines rather than disposing of them, thereby rendering both

construction and desalination more sustainableWetland adopts a different take on

vernacular architecture, which is seeing increasing popularity in the field of architecture as

OEA OOAT AAOAEUAA OiITA OEUA EEOO All ADPDPOI AAEG
environmental ills it has produced) come undequestion and more environmentally

OAT OEOGEOA OOOAAEOQET T Al  OAOT Welldhd,ratie© & anA OA 00071 A
industrial vernacular. a construction material produced from the industrial waste specific

to each locale that, unlike traditional venaculars, is scalable at current growth rates. Al

Awar is now working to make his sakkbased cement more easily and quickly deployable so

it can practically meet the needs of rapacious construction and real estate industries. As the

51 %8 O 1 /AR farfhk biendalethk Arddetiwalks a fine line between criticizing
AAOGAT ET ACET 180 AT OGEOTT1 AT OAl EIi PAAO j 01 OEA A
ET Al ApPPOI AAE O OOOOAET AAEI EOU OEAO AEOO xA
ambitions to achieve green innovation. But as Al Awar recognizes, the sAtA OAA A AT AT O6 ¢
wide-scale adoption will require systemic changes to, for instance, existing building

standards and industrial relations that make technesolutions like it more complicated

than they might initially seem.

#EADOAO ¢ Ai 1 OEAAOO PI AT O Oi OCOAAT 8 $OAAEGO
x AOAOGO AO0OOCOA8 ' OAAT OPAAAOG AOA A EAIITIAOQE I
sustainability benefits like micro-cooliil ¢ AT A OAAOAAOEIT T h OAT AAOET C



competitive and appealing. But in a harsh desert environment, such landscapes are neither

as natural nor as sustainable as they sometimes get represented in a situation | call an
aestheticization of sustainabity8 O' OAAT ET ¢6 ODPAI 1 O EECE xAOAO 1
counter to the goal of developing a sustainable water supply. As a key consideration in both

OEA ciTAAl AEOEAO AT A OOOOAET AAT A AEOEAO PAOA
master plans in Dubai translate intorafahaor luxury -ET  EAADPET ¢ xEOE OEA AE
and spell lush greenery; this greenery is central to the tourism and real estate properties

and particularly upscale ones that contribute significantly to the city-O O A écdndriy.

" OAATET ¢ EO EEGE i1 OEA AcCATAA 1T £ OEA AEOUGO
key players given how Dubai develops, with large areas often handed over to developers to

build planned communities on after broad approvals; green spaceseintegral to the

AAOCGECT 1T £ AAOGAT I PAOOGSG Aiii OTEOEAO AT A OEAEO i
Il EEA EAAI OEU 1 EOET C AT A Al1T OAT AGO O1 O1 AOGOOAS
contradictory impulses are made all the more extreme by the gdvOT | AT 060 1T xT AOOEI
major real estate and tourism parastatals and by its desire to attract visitors and residents,

which produces a businesdriendly approach to sustainability regulations that some

experts suggest are neither stringenhor stringently applied enough. Finally, while the
OOOOOAET AAET EOUG 1T £ AGOAT OEOA COAATET ¢ OAOOGO
situation typical of an approach in Dubai | characterize asfficient opulencesignificant

amounts of desalinated water are stilheeded to produce treated wastewater, recycled

water requires considerable energy to produce and convey, and there are competing uses

for recycled water from other emerging sustainability programs including centralized

cooling that raise questions around bw urban greening will be sustained and at what cost.

In vision 3, | hone in on the artworkBecoming Xerophiléy Cooking Sections, which was

presented at the Sharjah Architecture Triennale in 2019 and which provides an alternative

model for landscaping UAE desert cities. The duo presented a garden of sand and rock

mounds adapted from traditional vernacular drylards cultivation techniques, in which

landscapes are sculpted to produce mickd 1 ET AOAO AT A ET AOAA OxAOAOE

OxAOAOET ¢ AOT i 0O0iITAOGN OEEO DPAOOEOA EOOECAOE
surface temperature differences generatedeOl | A 1 Al AOAA E),/i\ 0 ,OA \O AOlI POAA
AT T AAT OAGET T &OTiI AOIi T OPEAOEA EOI EAEOUB ! O OE

permanent home, the artists ran a multyear experiment that involved growing different
species of edible desert plants on mourglof various sizes and slopes to gather data on and
refine their mound garden designsBecoming Xerophilés an alternative to the water
intensive English garden model (seen in chapter 2), which foregrounds lawn tieleterious
effects. It challenges moderist preconceptions of the desert as barren, unproductive, and
aesthetically unpleasing that often undergird desert greening initiatives. As an opesnded
experiment, Becoming Xerophileliverges from the instrumentalization of imagination in
the innovation economy and the speedy, packaged solutions it favoi®. It offers an
aesthetic for desert urban beautification work that has not yet been embraced by local
policy-makers perhaps in part because it differs from thaestheticization of sustainability
and world class city aesthetics popular today in Dubai, Abu Dhabi, and Sharjah.

206 30hn Beck and Ryan Bishoffechnocrats 6the Imagination: Art, Technology, and the Militasindustrial
Avant-Garde(Duke University Press, 2020): 178.
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Chapter 3 considers the future of wastewater in Los Angeles and particularly ongoing
potable reuse initiatives that aim to turn purified wastewater into drinking supplies. These
hold the promise of providing LA with significant amounts of water but require inter

ET OOEOOOEI T AT AT11 AAT OACETI T O AAOT 60O ,!180 EOAC
OAAPAO8 4EA AEADPOAO AgbPi i OAO OEA AEEZAAQCO 1T E ,
wastewater reuse initiatives. Divided regulation and institutional mandates intensify the

challenges of treating water for public health and environmental health (which are at times
overlapping and at others distinct). The contentious legacies of public healthawdals

AOl OT A POAOGET 00 xAOAO OAAUAIEI ¢ EI EOEAOEOAO E
OOAAOI AT 66 AT A AgOAT OEOA 1T OOOAAAE DOIT COAI O Oi
Available financing mechanisms given established siloed management approaches like

distinct sewage and water rates that can be used in circumscribed ways pose hurdles for

funding collaborative projects. Conservation, a different policy priority and one being

heavily relied on as a droughtresponse in LA, impacts wastewater flows and how nain

recycled water projects might actually end up producing. And plans to recycle otherwise

treated and discharged water clash with urban revitalization planning underway around

the Los Angeles River over the last two decades as discharged wastewater cdngts the

OAOO | AET OEOU 1T £# OEA OEOAOGO AT xO0 i1 AOU AAU

Vision 4,Bending the Riveris an environmental engineering project by Metabolic Studio.

The project looks to siphon, clean, and reuse recycled wastewater flows in the LA River to
irrigatethe Los! T CAT AO 3 O0A0OA (EOOI OEA 0AOE8 4EA OOAOA
floodplain - an area that would have regularly flooded during storms before the river was

encased in a concrete channel and would have naturally been irrigated by the riveragh.

Today, and because of the infrastructural, bureaucratic, and legal systems developed to

i ATACA OEA ,! 2EOA080O OAUAI 0¢cd xAOAOOGEAAR A b
water has been over ten years in the making and has necessitated anduB80 permits- a

OOOA OAOGOAI Aljubsdididnality.'Sirdficanty, IBénding the Rivecombines

wastewater reuse and river revitalization, which are seen as potentially at odds in chapter

3. It aims toreintroduce a relationship between the river and city lost with channelization,
OOAAOET ¢ OEA OEOAO AO A OOOOOAETEIC 1T EEA OUOO
AOAI AxT OE T £ OxAOAO OAODPI T OEAEI EOQUS AT A OOAOD
AOOAAIT EOEAA OE C P(Bbringhe RiGeAanaged to catalyze complex

institutional collaborations perhaps, as Lauren Bon suggests, because it was seen as a

~ o~ s N o

OOEDODDOI ODAAODI RGhE Sllio sebsih@He prajdtthhowever, a prototype for

Ei ACET ET ¢ OAOEAAT 606 xAOOAxAOAO AT 1 OOEAOOEITO

~ s oA Z -

200 AGOAT "1 1T h O! 2AQwiaiol@BtAdoh. & OU O 7AOAOhG
https://metabolicstudio.org/posts/pdf/26_a_-responsibility -to-water-by-lauren-bon.pdf.
084 AOTTETA 1'8 -EOAT AAh O%i CET AAOET ¢ "OOEAA ,1860 2EOAOS8

Los Angeles Time®ctober 11, 2023https://www.latimes.com/entertainment -arts/story/2023 -10-

11/artist -lauren-bon-and-metabolic-studio-bending-the-river -will -clean-polluted-water.

209 | auren Bon,Murray Pepper and Vicki Reynolds Pepper Digtiished Visiting Artist & Scholar Lectur®itzer
College, Claremont, California, December 6, 2028tps://www.youtube.com/watch?v=n6mLTPgCbTs.
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yT 1T u AiT 1Al OOGEiITh ) 0001 OEA OOKkhamedel 1T OEAT O
impact of imaginaries of the future on the present on its head and ask: what does an

emphasis on sustainable futures mean when the 21st cities vying to be sustainability

leaders are becoming increasingly unlivable for so many in the preserfPfom mega

storms, fires, and deadly temperatures to exorbitant costs of living and a dearth of

affordable housing, Dubai and LA are in many ways exemplarily dystopian once again. |

draw on the presentday realities of these two cities to explore some of the tensions
betweenOOOOOAET AAETI EOQUS AT A OI EOAAAEI EOUS O1T AO
advocate for a need to keep an eye on the presabngsidethe future and to question what

EO AAET ¢ OOOOAET AA AT A Eix OOOOGAET AA1 A AiI 10

Vision 5 is anabolitionist podby the art collective and gallery Crenshaw Dairy Mart, which
is based in the predominantly black and brown City of Inglewood in LA County.

The collective mobilizes abolitionist aesthetics to imagine a future beyond the prisen
industrial complex in which economic, food, and housing security are the basis for
community uplift and liberation instead. The pod is a geodesic dorghaped farm grown
with plants sourced from black farmers from across LA County and is being deployed in
public spaces in LA,; it is produced in collaboration with community members and for the
community to, for instance, harvest, gather, and take respite in. Significanthet
abolitionist podis a bottom-up vision of the future, which understands current solutions,
including incarceration, as unsustainable, and which presents alternatives to them like
mutual aid. Maintaining an experimental ethos, the collective is mobilizonpods to
prototype conversations around abolition; model community; and encourage community
ownership over interventions so that their contribution to making LA more sustainable,
liveable,andjust is meaningful and lasting.
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Vision1: 0" B8R OAIT ET A O E Ddsigning Expefe@odable Futures,
Disruptive Innovation, and Growth Opportunities in the Green Economy
Transition

The Museum of the Future under construction in 2019. Photo courtesy of the author.

| first arrived at the idea of focusing on future imaginaries for my dissertation topic when |

was applying for an arts research and writing residency at the Jameel Arts Centre in Dubai.

At the time, | was intrigued by the very palpable presence of the future in Dubai, which
seemedeverywhere around me: from the backhen still under construction Museum of the

Future that would go on to present exhibits aiming to make the future experienceable, the

3D printed office building of the Dubai Future Foundation, and Area 2071AT OFEtbrd T OA

AAT OUOOAI 6 AOET CET ¢ OT CAOEAO ci OAOT i1 AT O AT A O
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solutions for the future?10 - to events like Dubai Future Week and roadside signs with

NOT OAO AU $OAAEGO OOI AO 3EAEEE -1 EAIjdtueeA AET 2
AATT1TcO O OET OA xEI AAT EI ACET A EOh AAOECT E
myself, for the future to belong to someone? How does one bring about the condition of

owning the future? And what kinds of relations and economies is such approach to the

future driving?

In 2017, before it opened the doors of its permane@t! parametric-designed structure?12

the Museum of the Future presented a temporary exhibition titledClimate Change

Reimaginedat the high-profile World Governments Summit in Duba#!3 The fourth of such
government-organized exhibitions at the annual summié!4 the shows seem to imagine the

OAAI EUAOETT EIT OEA ~£EOOOOASIHthe casE dClima@ LaAge O A OO0
Imagined, the exhibitonemnE OET T © OEA OOAOA G OdayrfpdenreEdndomicAT O 1 A&
development aspirations?16 Climate Change Reimaginedas set in 2050 and speculated

OEAO EIT OAOOI AT 00 ET OAEAT AA AT A OAAEITITCU EA
and socialupheavh O T £ OEA ¢m¢mO AT A 0OO0OOOI OEA AEAIIT Al
AATTTTEA 1TPPiI OO0O1 EOUB806 WGEEAEOQET I I OCAI EUAOO

would end up providing new hope and that the UAE would lead in their development to

become a regionhand global exporter of climate change solutiondt” the future would be

ITA ET xEEAE OxA EAOA 110 1171 U OOOOE-AtA OEA A
AAT 6O60Uh AOGSsEAOA OEOEOAAS8OG

N s o~ A o~

evocative prototypes from possible near futures to help discover and represent the
AT T OANOGAT AAO T A1 Adréndedtiel cimate dhangel s@uiions displayed in
the exhibition.220 The exhibition presented speculative technosaitions to water shortages,

2051 AT O @reab2dm, B.d. https://area2071.ae/about -us/.
2LaEA | OOAOI 80 PAOI AT AT O OPAAA 1T PAT AA ET ¢qmegcg8

2206 EUAAAOGE " AET Oh O- OOADI T £ OEA & OOBBCAgureDEdber28DET AET C
2019, https://www.bbc.com/fut ure/article/20191028 -museum-of-the-future -the-building-designedby-an-
algorithm.

g EAUEAR O4EA &OOOOA ! CAT AUBo
240#1 Ei AOA # E AT Cdlart2nkiEhitpA/gvinly. tAllArbcom/projects/museum _-of-the-future -

cIimate-changereimag_ined.
W EAUEAh O4EA &OOOOA ' CAT AUBDO

26 pi 1 EAU AT AOGI AT O 11 OEA . AOGEITTAT #1EIi AGA #EAT CA | AADP
transition to a climate-resilient green emnomy as a promising opportunity for economic diversification, while
bl OEOEITET ¢ OEA A1 601 OOuU AO A ciTAAT 1 AAAARAO ET OAT AxAAIl,

Change and EnvironmentUJAE Climate Risk Assessment and Adaptation Measuar&®y Sectors: Health,

Energy, Infrastructure, and Environmen{Ministry of Climate Change and Environment, 2019): 12.

270#1 ET AOA -mdgiRddGROQ@AOT 1T £ OEA &OOO0OA ¢mnpyx  7-025E OEOT OCEY
posted by Tellart,https://vimeo.com/212559354 .

28051 % | £EAO0O 311 OOEIT T O QGhif Newsild Fabkury 2017E1 AOA #EAT CAhR o6
https://gulfnews.com/uae/government/uae -offers-solutions-to-combat-climate-change1.1976251.

29 EAE &1 OOAOh 07 E Adwris, 28 J6nd DDE2Qtips:/BuEids Oréni/A022/06/23/what_ -is-

designfiction/

204 EAUEAR O4EA &OOOOA ' CATAUSBO
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food insecurity and the threats posed to cities by sea level rise and storms. Rlesalination

plants genetically engineered from a cross between jellyfish and mangrove trees were

AT TEOOAA O 0OO0PPI U AOBAODEARDADODSEI EBEOCOAAE &l AA
lots were envisioned to leverage seed printers, food bots, and predictive Al to produce

efficient, customtailored, nutritious meals. Biotechnology and roboticsD T x AOAA OAEQOU F
were conceived to rapidly grow andheal urban environments from found materials

wherever they were deployed?21

6 EOEOT OO0 Oi OEA AQEEAAGBHIAN EOAOCEDT BDENREDQGE CEA
AOA OE x A O A tloatitiy Affafie GHBr&IOES of Dubai and other coastal citie®? In a

horizontal pan of a plant, a buoyant lattice structure that is seen to protrude from the

x AOAOBO OOOEAAA CEOAO xAU O OOAI AOCAA Ai OOOA
roots and pulsating with life. The jellyfishmangrove tree cross is explaine@s capitalizing

iIT EAITUEEOE AAET C O1 AOOBOAGO 110060 AAOI OPOEOA
iT00 AxEEEAEAT O AET 11T CEAAI AAOAI ET AOI 086 4EA b
seawater into freshwater, which gets piped to nearby ciés223 As Noah Raford, the former

Futurist in Chief and Chief of Global Affairs at the Dubai Future Foundatiethe umbrella

government organization behind this vision-rA @1 AET 0 O3 h EAZA Ul 6 Al Oi
scale these up into a milevide jellyfish that sucked water from the ocean around it,

DOOEZLZEAA EOh OOOT AA EO ET O AZAZOAOExAOAOh AT A O
anentirely new ecosysteniterally AOT OT A OEA DOl OE OiDibaijwaichOEAOA
relies on desalination for ts current potable water supply, might one day, it is conceived

AOOAT OAOA AAOAI ET AR%dnd dctoede itddrohioepbendiebs@Buhdarted U

by rendering it green.

210#1 E1 AOA -imagihddGAOQRAOT 1T £ OEA &OOOOA ¢0153,8:0%8081 EQEOT OCEY
O#1 Eil AOA #EAT CA 2AEI ACET AA8o

220#1 EI AOA -mdgiRddGROQ@AOT 1T £ OEA & OO0 AR0-L58 postedby Bee Uil OEAAT |
Klang Audio Design, 2017https://vimeo.com/214133619 .

223 O fimate Change Rdmagined-- OOAOI 1T £ OEA &OOOOA c40p.x ¢ 7A1 EOEOT OCEYH
2203 OAAEh 4EA -1 OOr\»dG&AESL IAGG A3 HIEBIUOE OiI ¢ mp x h-81:.09,1 64 OAA
posted by MVM for You, November 29, 201#{tps://www.youtube.com/watch?v=bCBdT3HOGyYQ&t=6s

250#1 Ei AOA -mdgiRddGROQAOT 1T £ OEA &OOOOA c40p.x f 7A1 EQEOT OCEYH
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Top: An above water view of fictive biedesalination plants presented inOEA - OOA QI | @méE A & OOO O,
Change Reimaginedottom: An underwater view. Images courtesy of Tellart/Museum of the Futur&s

Government of Dubasponsored imaginaries at the Museum of the Future like this fictive bio

desalination plant leverage design fiction to achieve credibility and ey A& O OEA OOAO.

264 A1 1 AOOh O&EAOQOET T Al $ATeKit,R01AOET T 01 AT Ohd OAOAAT OET OO
https://www.tellart.com/projects/museum _-of-the-future -climate-changereimagined.
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visions of the futuré?’ that aim to legitimize policies, shape privatestor directions, and

attract investment. By making the future on display concrete and experienceable, credibility is
secured from the general publi#28 More significantly, enroliment in the realization of this
future is obtained from private companies whesvork, it is imagined, will be guided by the
AEOPI AUGO OAEAT AAh OAAETTITcCUh AT A ETTIT OA
4EEO EO biI OAT OEAI 1 U A 1 AedgodeinhnEs@&dARda the |1
government- as the man economic actor takes the lead and sets the tone for development
for the private sector to pick up on, execute and develop furé#@kVithin this new

configuration, there is a changing role for design in policymaking, where designers and
designthinking are displacing or remaking some of the hegemony consultants, research, and
white papers enjoyed! Some of this newfound importance can be explained by ideas about

design and design thinking as drivers of innovatidAT A AAOECI AEAOEiIi 160 £AC

~ A NN 2 oA s o~ = PRS

xEQOE A O AOBHih D b AtactEhk taléndand investment it seeks as it

DOET OEOEUAOG AAAT T ET C Al ETT1T OAOEdesalidafidn] T 1 U8 4
bl AT OO0 é&n ngt A forAHd Wdea that technosolutions will eventugimake desalination
sustainable-A OAT  OTbAt & A WAE will be a force behind developing them. It tells

I £/ OEA OOAOGABO 1 AOGAOACETI C 1T £ OOOABOACEA &I OAOE
the green economy transition, in part by anketing itself as an exciting science and

technology hub.

OEIT 1
£ $60

The Museum of the Future is just one early example of endeavors undertaken by
governments in the UAE over the last decade that are fostering an anticipatory or future
oriented approach in governance. Leading among these governments has been that of
Dubai. As a designer involved in Museum of the Future exhibits, Sophia, explained to me, in
the 2010s, UAE policies while dynamic - were still highly reactive. The Museum of the
Future emerged in Dubain 2013 to inspire a more proactive imagining of the future. It

aimed to propagate a culture oforecastingpossible futures by extrapolating from stilt
emerging environmental, political, or technological trends and whittling down from these
futures to hone in on- and imagine what needs to be done to arrive atthe most favored
among them. To imagine what needs to be done, the museum has tasked itself with
anticipating challenges in those futures and with conceiving potential solutionsproducts

and sevices - to address them. The museum then works to make these futures more
textured and robust so that exhibitions become believabl&4 Believability is bolstered by
OEA EAAO OEAO Ei ACET AA Z£OOOOAO AT OAEIJdI®EECE |
ongoing research and developmen®s® as the bicdesalination plants are within

24 EAUEAR O4EA &OOOOA ' CATAUS8O

228Chayksh O4EA &OOOOA ' CAT AUS8DO

229 personal interview with Sophia (Tellart), online, April 1, 2019.

20 OEAOh-0OEOAIOBRA 4EAOhG voT 8

B0 AOOI T Al ET OAOOEAx xEOE 31 PEEA j4A11AO006Qh TTTETAR ! PO
Defending Silicons AT 1 AU AO OEA | DPA@ 1 atalsti FarAinism, TAekry, Declinésdictige OAE E A Oh
no. 1 (2018): 3.

22y OATEh OO$AOECT 4EEITEEIChéd o8

BHEAUEAR O4EA &OOOOA ' CATAUS8S

234 personal interview with Sophia (Tellart), online, April 1, 2019.

235 persond interview with Liam (Dubai Future Foundation), Dubai, March 18, 2019.
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contemporary biotechnology and biomimicry research and developmer#é A founding
member of the Dubai Future Foundation, Liam, suggests that it is this plausibility that
makesMuseum of the Future exhibitions distinct from art show£3” Museum of the Future
exhibitions gathered traction for the belief that imaginative policy, design, and innovation
could enable the UAE to anticipate major future disruptions not only to avoid distess but
also to develop solutions before they arisé3® thereby securing for the country a
competitive-advantage.

If the Museum of the Future aimed tanspire proactive policy-making in Dubai, other

future-oriented initiatives it laid the ground for engagel with policy even more directly.

From the museum development work sprang ideas and proposals for various foresight

initiatives that would eventually fall under an umbrella organization- the Dubai Future

Foundation 23 which was established in 201640 Even nore concretely than the museum,

OEA &£ 01 AAOCEI 1 6 0 | HiAlEwith DuEaAgOverAndedtlageriaies ardl O E
government-owned companies, including the Dubai Electricity and Water Authority

i $%7!1 qh Oi OEAI D O O AAOGQOukAthk nexti2ayeatstaddE O OAA O
AAOGAT T B PAOOT AOOEEDPO AT A POT EAAOO xEEAE EAI D
foundation aims to transition the public sector away from a defensive response to change

AT OAET ET C A OFI AOO 11 8 ADPAd Al APAEZAI A6AOHD
Oi AT 1T £FAT OEOA b 00O Eoday, Débai Bltuberroundatidni a0ties E O E A
cover thoughtl AAAAOOEED OEOI OCE $OAAE &OOOOCGAAOARBAO
research into possible futures?42 capacity-building through Dubai Future Academy, which

trains Dubbayans in skills necessary for the futuré43 future acceleration through Dubai

&OOOO0OA | AAAT AOAOT OOh xEEAE AAAAI AOAG@BOA EEAH A AG5A

O O

236 The bio-desalination plant seems rooted in the promise biomimicry holds generally and in desalination in

specific as well as in ongoing research and development. Noah Rafford speakthe bio-desalination plants

AO AliT1c¢c AEEI 000 Ei $OAAE OEAO Agbi il OA OEOAARRIT 4 xR Xl @
Sustainable City Dr Noah Raford-&1 0@ 3 Ui Pi OEOI ¢mpxho -10308ichAO ¢ wh ¢mpx
approaches are discernA1 A CI1 T AAT T U AO xAl18 )1 c¢npwh &£ O EI OOAT AAh
"TAOA ET Al OAAA AET I EIi EAOU AO A OiT P AOAA T &£ xAOAO 20Q0% x|
OEAO xEI1 OAOA 100 1 EAA860 @AANCEAD 5*GHT HOEAA Q ' Tj ACEARNA /B Bb A AMD
¢8mh -1 0A xEOQOE , A0OGo j PAT Al AEOAOOOEITh )1 OAOT AGET T AT
October 2019). Public Utilities Board also recently developed energgfficient synthetic aquapain -coated

desalination membranes to mimic how natural aguaporin helps mangrove trees effectively convey water

AAOI 606 OEAEO AAIT 1T 1 Al AOAIlnApdel Membraned far Desalihation Aniohg New AT COT OA
4AAE " AET C 4 Rno &idifs TildkdgApal 58, 2022,
https://www.straitstimes.com/singapore/environment/mangrove _-inspired-membranesfor-desalination-
among-new-tech-being-tested-by-pub.

237 personal interview with Liam (Dubai Future Foundation), Duli, March 18, 2019.

238 personal interview with Sophia (Tellart), online, April 1, 2019.

239 personal interview with Sophia (Tellart).

24051 AT mubeh Future Foundationn.d. https://www.dubaifuture.ae/about .

241O$ OAAEh 4EA - T OOr »dh@aIGEL IAAD A3 HIEBDIUOEOI c¢mpxho-. 1T OAT AAO

202 O $ O A A E & o) O o) Duibal pufui®@ Bolir@#tienin.d. http s://www.dubaifuture.aelinitiatives/future -
foresight-and-imagination/dubai -future-research

03 OAAE & O OO DUbai Fulurk Bolindationg.d.,https://ww_w.dubaifuture.ae/initiatives/capacity -
building/dubai -future-academy
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governmental challerges?44 and future experience through the Museum of the Future,

which renders the future sensible24> An entire ecosystem of initiatives has been developed

around future-making, with each initiative serving a unique purpose and interlinkages

betweenthem maxnE UET C 1T OAOAI-E1 B £AAAARD AEAEABRDAUO OOAEA

The Museum of the Future, in specifiteverages desigto shore up credibility for the

Cl OAOT 1 AT O8O0 OEOEITO £ O OEA AEOOO®MAsahl A AT OT 1
initiative on its own, the Museum of the Future makes the future experienceal3fe.It lies

i1 OEA i1 OA EATAEEDI Al A AEOOAI O AOOOOA Al A |
AT A EO OEA OPI OOAO APRBIKBA I EOKOIO EOAEEX* AQOEODT

E 1fod envisioned futures from the general publié4® by shaping expectations of what is to

comez>0and legitimacy for contemporary policies by rendering the futures they make

possible expecte®! As part of the broader futuresplanning ecosystem, a fiveyear

pipeline is the ideal thought to connect the museum to more neduture and pragmatic

initiatives like Dubai Future Accelerators, with the ouithere exhibits of the museum

serving to inspire and trigger research that is expected to yield in the development and

incubation of new technologies:52 Making the future experienceable as such is part of the
OOAOA30 OOOAOAcCU Oi At oil1l OEA DPOEOAOA OAAOI O
bl AAAO O$OAAESO AOOOOA ACAT AA [EOasthédbDubdi A AAT OO
Future Foundation suggest$>3 The future proposed by the Government of Dubai, and

made experienceable byClimate Change Imagineds one in which resource scarcities and
environmental issues around desalination, for instance, become problemsahfuture

innovation - in the UAE- will someday certainly solve?>4 Perhaps more remarkably, it is

one in which desalination, long seen as ‘artificial’ or industrial and enabled by technology,

comes to be literally naturalized in ways that parallel to thenaturalization of greening that

appears in chapter 2.

%l OT 111 AT O ET OEA Ci OAOT i AT 060 OEOEI 1T O EETCA
Dubai plays in setting the cityOOA OAS8 O AAOGAT 1 i AT O ACATAA AT A 'I' |
private relations that pull the private sector into policy execution. As Martin Hvidt argues,

2440$ OAAE & 0000 MDubaifdtkd FAuddainn@O h 6

https://w_ww.dubaifuture.ae/initiatives/future -design-and-acceleration/dubai-future-accelerators

2508 0000A wamdkidatkd Fauhdahoan.d. hitps://www.dubaifuture.ae/initiativ__es/future -

experience

208 0000A %wPDPAOEAT AAOS8O

T EAUEARh O4EA &OOOOA ' CAT AUS8SG

248 personal interview with Liam (Dubai Future Foundation), Dubai, March 18, 2019.

908 0000A %PDPAOEAT AAOS8O

0 EAUEAh O4EA &OOOOA ' CAT AUS8SG

BlaEAUEAh O4EA &OOOOA ' CAT AUS8SG

252 personal interview with Liam (Dubai Future Foundation), Dubai, March 18, 2019.

230&0000A %@DPAOEAT AAOS8OG

> #EAUEAh O4EA &OOOOA ! CAlLBBBYEr ndtehbvAduch &idvpdinG ardikherent AT A 1
to desalination on the whole; to getatthisODE AU OAEZAO O1 %OEE 3 xUI CAAT Ox80 11
xEEAEh OEAU xOEOAh OAAEAOO Ai 1 OAI PT OAOU EOOOAO 1T £ 1 ACA]
mechanisms of path dependency to an undetermlned future point, by which time ‘innovatiowill supposedly

Ol 1 6A OEA EOOOA86 3AA 16. AEIT AT A "TUAOh Oo, T AEETC )ITo
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in Dubai, which is a statecapitalist economy, the government often takes the first and

riskiest investments through its companies and megaprojects. Thick overlaps between the

public and private sectors- including business executives who occupy high governmental

pi 6O66h OEA OOIEIC ZAITEIUBO ETOT1 OAT AT O ET AOGO
DOEOAOGAR AT A OEA ET OGAOOI AT O lemur®tbeh OA £O01 A0 EI
OAADANT ERUAA EI DI Al AT OACET T 1 55 8oprinkdiniskobhow OOAOA
this translates within the futures industry. A lot of the market in Dubai is oriented towards

the government and servicing it, she notes. Strategic foresight has found suppamong the
EECEAOO 1 AGAT O T &£ ¢1 OAOT 1 AT Ores A AA A EA I $OTEARA DG
ruler - and UAE Prime Minister Sheikh Mohammed bin Rashid Al Maktour#f’ the

Museum of the Future, for instance, lay under the jurisdiction of the Prime MiGiOA 08 O /| AALE /
before the Dubai Future Foundation was formed. Orientation towards government

AT T AETAA xEOE C1 OAOT i1 AT 0860 AATPOEIT 1T &£ OOOAOGA
and filters through;258 this filtering is key to how visions of the future fowarded through

the museum are imagined to become reality.

4EA - OOAOI 1T £ OEA &OOOOA OA&EI AAOO OEA ' 1 OAOT I
design thinking to spur innovation and set in motion an innovation economy; design is

perceived as a way totimulate the inventions necessary for the futurés® - and achieving

COAAT cOl xOE8 - O0OAOI A@QEEAEOO OA&EI AAO OEA cCi1 0
way to develop prospective policied®0 in a fastchanging world. Applied extensively to

everything from business operations to governance from the 2000s ¢t OAAOEC1 OEET EE
has been seen as complementingf not partially displacing - the supposedly detached,

rational, and calculative methods of business consulting§? With its out-of-the-box

methods forviewing complex problems, experimental and iterative prototyping of

solutions, and focus on experience and storytelingg3OAAOECT OEET EET ¢C8 EAO
o

as a method for spurring creativity and innovatiore#4! O, E1 1 U ) OAT E x OEOA d,
is the promise that methods-OEAAAOQOET 1 ho DOT Olcahlbente] ¢ AT A EOAO

I DDTI OO0OT EOEAO xEAOA OEAOA OAAI O1T AA T1TA83$AO0
AT T OET O1 OO0 A%5WoreovkmdedigA ficion, Wi8ch is the specific design

%5 AOOET (ODAOBROAOAOAIERD AT A OEAEO #11 OOCEADROETT O $AOAI

256 personal interview with Sophia (Tellart), online, 1 April 2019

257 \While future-orientation in governance has been embraced at the federal level in the UAE, including for

ET OOAT AA xEOE OEA AOOAAI EOCEI AT O 1T &£ OGEA O 1 OAOT I AT O $AO.
$OAAE xEAOA OE E Garity s2&mk to®eyid &ntl & hedmos palpéble.

258 personal interview with Sophia (Tellart), online, 1 April 2019.

90$ OAAE $ ApuBaCFuture Fodnbadionn.d., hitps://www.dubaifuture.ae/initiatives/future _-design-
and-acceleration/dubai-designlab.

260 |pjd.
6L ET T U ) OAT ER  O0$ A PFetsbdnal thterddwhivEhi SgniitdDdibaic 16 Papdémber 2019.
262 personal interview with Sophia¢ AT 1 A0OOqh T T1 ETAh p ! POEI ¢mpwd8 3AA Al O

¢mpyh o8 )T OAOPI 1T OA Oi OEA OAAOGECT OEET EET C8 OOAT An A
I AAAT OOOA EAOA AANOEOAA AAOGECT Al#IpIAAE AiG@vari@dsmeéss 1 +1 1 E|
Review(September 2015), 6671, https://hbr.org/2015/09/design _-thinking -comesof-age

6377 +1T1ETh O$AOECT 4EEIEEIC #1 TAG T £ ! CAho 3ADOAT AAO
%4 E1T1T U )OATER OOS$AOECI 4EETEEITChéo ¢mpyh o8

65 E1T T U )OATEh OOS$AOECT 4EEITEEITChdéo6 c¢mpy h o8
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approachadopted at the Museum of the Future, centers innovation through ideation and
the display of products and servicesven if fictional (for now) and futuristic.266 Such
emphasis on innovation and ideas on how to induce it sit well within broader current
beliefs in the creative possibilities opened up by bringing together the arts and teéh’

It is not just innovation that the Government of Dubai hopes to achieve but its reigning
fom-OAEOOODOEI 188 %l EI UET ¢ AT Ci AOKNIOADIDOD AEBOED
Eil AO OEAO 1 AOCA ET AOI AAT O AAOT OO xEI A& AOO T
upstarts that anticipate emerging opportunities?2¢8) O OAOT 1 AOAO A1 OE xEOE «
ofitself as an upstart A O OO®A DB OETI 16 OEAO EO OPIAABETI ¢ AAOA
attitude 269 - within the established global order and with its anxieties over losing any

established edge from other disruptims or disruptors.270 Such anxieties are intrinsic to

$OAAES O PAOOEAEDAOQEIT PRisBEAOTROENANAI OAKOEGRIOE IAA
$OAAESO C1 OAOT T AT O EAO CAT AOAOGAA AOPEOAOEIT O
Dubai 10X program, which set goal for governmental bodies including DEWA- to

OAEOOODO OEAI OA1 OAO AT A AT A1 OOACA ET 11 OAOEOA
A0 O @TBAIIGruption is not total overhaul, for while disruption is encouraged, as Liam

points out, no one wans to be so disruptive as to jeopardize core competenciés rather,

core competencies are to be transformed or added on so as to multiply accumulation

opportunities.

Finally, the Museum of the Future sees the Government of Dubai deploy design to market

the city globally as aforwardOEET EET Ch OAAET 11 1 CEA4siuchan OAOOUN
image is necessary for successfully wooing the researchers, investment, and companies

$OAAE EO I1TTEETC O AOOOAAO8 4E | G;tOdbdij 6 0 AQE
AT A A OOEOEITAOU 0061 O0uhe AO .1TAE 2AE OA OOCCA
world. Raford conjectures (once again internalizing disruption) that in the 24 century -

xEAT OAAETT 1T CEAO 1 EEA OOAOOKYAALD OB A EERAGBO 80 1 A OIC
exist-OOEl EOEAO OEI O1 A 1106 &£ AOO 11 OEA OAI OET Cbo
POl OEOGET 1T AOO OEIOIA 1TTTE GARAADDODDOA AEAT CADCAO
after all, such bold futureoriented work that wil | help cities or countries lead in the current

260 AOOT T Al ET OAOOEAx xEOE 31 PEEA j4Ai1AOOQh T1T1ETAR p !
267 John Bek and Ryan BishopTechnocrats of the Imaginatior2020, 1, 911, 170, 186181.

68« 1 OAPE ,8 "1 xAO AT A #1 AUOIT -8 #EOEOOAT Gdvali O$SEOOODPOE

Business ReviewlanuaryFebruary 1995, 4345.

269 personal interview with Sanijit, Dubai, 16 December 2019.

270 personal interview with Raafat(urban planner and policy advisor in Dubai), online, 22 March 2021. On

OEEO AOT AAAO PEATTITATTTh OAA  Thé&Nel YorkArBsUWAZ01404 EA $EOOOD
https://www.newyorker.com/magazine/2014/06/23/the _ -disruption -machine.

271 personal interview with Raafat, online, 22 March 2021.

272 DEWA Prospectus for the Public Offering of Shares in Dubai Electricity and Water Authority PLESKIarch

2022, 43.

273 personal interview with Liam (Dubai Future Foundation), Dubai, 18 March 2019.

240 AOOT T A1 ET OAOOEAx xEOE 31 PEEA j4A11AOOQh 11 |
i ACEAOGET C 1O AOAT AET ¢ EO DPAOO | ZEAEAOAAGADT RAT & DEAS QA
£l OAT 1 06 Z£OOO0OA AEOEAOS8 6DuBahFhitur®Bonlablidan.®, OOOOA &1 AAGET 1T h
https://www.dubaifuture.ae/ .
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competition for talent, capital, and attention he argues. And being able to be relevant to get

OEAGA OEET COh EA AAAOR OAI 17100 i1 O0A Oi OEAT 0O
the single mostimpolOAT O OEET ¢ xEEAE ) OEEPEThe« A AEAAA EIT
AGEEAEOQOEI 1 08 AAT OA O Ehnd whicihtieQARIApreBeAtédadd A A£O0OOO
driving force - aims to boost the hype around Dubai and render sensible a decision to

invest in it.

Museum of the Future rendering of Dubai in 2050, with the museum building at its center. Image courtesy of
Tellart/Museum of the Future 276

203 OAAEh 4EA -1 OOr\»dhG&AESL IAAG A3 HIEBDUOEOI ¢I8mx ho ¢mpxh pp

264 A1 1 AOOh O#1 Ei AOA & IEARK #0170k iwig EllrdcAm/projects/museum -
of-the-future -climate-changereimagined.
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Greening Desalination: Reverse Osmosis, Solar Power, and Public -
Private Partnerships in 21st Century Dubai

3000AET AAET EOU ET $OAAEh OOEA #EOU AO #1 ODPI OA

b 1 _’_.Z. 1 b Yy N o f Al ¥ et i i N = R . Wl - P
A cityscape of part of Sheikh Zayed Road and its surroundings in Dubai. Photo courtes@mért Water
Magazine27?

Today, Gulf states technmptimistically market their cities as at the forefront of urbanism if

not models for the future. Ahmed Kanna calls the futurism with which cities like Dubai are
associated, and which is propagated by not oplocal governments and developers, but by

OOAAT EOOO AT A AOAEEOAAOO ciiTAAIT1T U O OEAT OAI EO
backwaters lagging in modernity, the Gulf city is now figured as offering a glimpse into the

future.278 This is a futurity that organizations like the Dubai Future Foundation amplify.

7EAT EO AT T AO O1 Al Ei AOGA AEAT CAh $OAAES6O AOQOI
expected affliction with some of the most extreme temperatures worldwid€® and its

aggressive green energy developmefi to its aspirations to become a green business

hub?81 and its established practice of desalinating water as more locales look to

703%0#/ ))) 3AAOOAO wo#x #i 1 OOAAO A O ( ACHoarAWater3 AAxAOAO

Magazine 30 October 2023 https://smartwatermagazine.com/news/smart -water-magazine/sepcaiii -
securesepc-contract-hassyanseawater-desalination-project.

278 Ahmad KannaDubai: TheCity as Corporation2011, 36.

PR3 AET T EAOAOR OO, 1 OAR , 1 OAR 1 OA8o
2009 3AAAA -TEAITAA 1 4AUAOh O$G6AME EAU 3¢cORvAREd U A X @& EQ AQ
March 2024, https://www.worldgovernmentsummit.org/observer/articles/2024/detail/dubai __ -is-steadily-

moving-towards-net-zero-by-2050.
281 Dubai Electricity and Water Authority, DEWACIlimate Change Repo2021 (Dubai: DEWA, 2021): 7,
https://www.dewa.gov.ae/en/about -us/sustainability/climate -changereports.
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desalinatior20i | AEA OEAEO xAOAO OODDI EROTokehdii AOA Al
Electricity and Water Authority (DEWA)- and the Government of Dubai have been working
to develop clean energy capacity and a reliable and efficienE £ OO A 6 Owatkd A 8

supply.284

Over the last decade or so, the UARvith Abu Dhabi and Dubai at its helm has been

ramping up its commitments to climate change pledges and asserting its climate leadership

OAAT OEOI OCE $O0OAAES O eACJORIS GNd B $uSdingLilig@tuseEl O ET OO0
Expo 2020. Concerns over fossil fuel futures/energy security, carbon footprints, and

Al Ei AOA AEAT CA EAOA AAAT AOEOEI ¢ Al Ai AEOEI OO
development, which is having significant effels on water. Dubai currently relies on

desalinating seawater from the Arabian Gulf to produce freshwater that meets over 99% of

its potable water supply?8> and half of thetotal water used in the emirate28é But

desalination has long been held to be notoriouglunsustainable?8” Reputation, a changing

bottom line and investment landscape, and energy politics have rendered desalination and

OEA OET AE Jseht Bed historeally dn@bfedBubai in some ways less tenable. As

such, desalination is today being renagined and reworked into a sustainable water supply

to extend that infinity into the future.

In fact, this reworking is part of a broader global trend. While long criticized for its energy
needs and costs, and effects on marine habitats by environmaiists and some water
industry actors, technological improvements and fears over future water shortages
exacerbated by climate changehave led to a turn towards desalination as a solutio?f®
Attempts are underway by engineers and policymakers to remakgesalination into an

s o~ AT s s A s

OAT OEOIT1T AT OAT 1 U OO® M AghtiofAhs] the Goverdrerk @ DubdHan® 1 U 8

27 E1 1 EAT O AT A 3xUT CAAT OxB. O-1 AETI EOET ¢ OEA / AAAT Oho o
2B3MorcATh O4EA 111 00A 1T £ 7TAOA06 ppos8

2843 AAh £ O ET OOAT AAh ' T OAOT T AT O T £ $OAAER O$%7! %l OOOAO
001 EAAOO AT A A 31 A0O AT A #1171 AAOGAA ' OEAhd 1T AxO OAI AAOAI

https://www.dewa.gov.ae/en/about -us/media-publications/latest -news/2024/01/dewa -ensureswater-
security-and-sustainability .

285 personal conversation with Hamza (DEWA), Dubai, 24 October 2019.

BE4EA T OEAO EAI £ 1 £ $ 0A Ao pdtablerouAddvated &nd dydled Wastéwhtér. A£OT |

Personal interview with Hamid (Dubai energy manager), Dubai, 16 January 2020.

287 personal conversation with Robert, online, 28 May 2020.

%8 EgseA i TAI R O4EA )1 AET EOU 1T £ 7TAOAOhS c¢mpoeh cwc8

289 personal conversation with Robert, online, 28 May 2020.

290 International Desalination Association Energy and Environment Committee Forum (pahdiscussion,

YT OAOT AGET T Al $AOCAT ETAGETT 1 OO1 AEAOGEITT 7101 A #11COAOON
OEA . Ax ' OAAT d ' AEEAOGET ¢ 3 Ol0OBTFeéhhofodidsi® OGohek 2021I0A 0 $AOAT ET A
https://ide -tech.com/en/blog/blue -is-the-new-greenachieving-sustainable seawaterdesalination/; Ali Bin

t AAOT 2AET AT 1 (AUITER O(T x #A1T 7A -OMEAMITHA GO AED EAIAIT A-eld
Global Connections & AT 1 ¢mpwdd pwn !'1 AT TA - AUMater WbBdI1D (uAcR028AET EOU
https://www.waterworld.com/drinking -water-treatment/article/14177014/sustainability -in-desalination.
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$%7! EAOA OAO OEAEO OEGEOO i1 GCOAATEIC OEA AE
introducing new water and energy technologies, regulatiog, and business models to do so.

4EEO AEADPOAO A@bi i OAO Ei x OEA AOEOA Ol xAOAO A
supply in Dubai is shaped by governmental concern with reputation and global standing;

with the bottom-line of laissezfaire-run public companies; with attracting talent and

developing capacity to turn Dubai into a knowledge economy; and with increasing

investment and capital flows into the city and utility. The ability to attract financing is

especially key to this story given that sustinability is not only a source of symbolic capital

but increasingly a precondition for economic capital as Environmental, Social, and

1T OAOT AT AA j§ %3' q ET OAOOET ¢ OAAO Al OPOEAES8 $0
OPl AAAOCA ADOATIOTO\GREATT AAT i PAOEOETT &£ O OAAT AT A
cities vie for symbolic capital to acquire economic capital from international investogs?

and the significance of ESG to investing today render sustainability a high priority on the
AEOUBOcdgdndd) il i KEAO A 1171 xO0h ) EiTA Elbased ET x $
AATTTIT U8 AT A EECEI U AAT OOAI Bdddllfogicdgve OA ET OOEOOD
sustainability particular forms including: metricization, which produces an emphasis on

efficiency over ecology and raises questions around transparency; a busiogssted focus

on profit margins and reputation to boost business; a leveraging of growth opportunities seen

ET Al AAT AT Aocu AAOGAIT T bi AT Oh xEEdntmerEidd 111 AOEA
interests; the mobilization of sustainability to create financial markewnd a lack of

oversight given the absence of independent environmental organizatitmshort the

AEAPOAO EO AAT OO xEAO OOOOAETAMAHTECROHAITIISEO 1 E
Such forms have significant effects. The emphasis on efficiency and innovation within
OOOOOAET AAEI EOUS8 AU $OAAEBO PI ATTAOO EO A xAU
take advantage of green business opportunities so as to make possible a cmmtion of the
city-OOAOAS6 O OAI PAT O AATTTITEA CcOil xOE AT A OAAEEEO
AAOAT ET ACET 160 Ai1 OET OAA AT AOcuUu EIT OAT OEOU AT A
environments.

$O0AAESO ' Ol xOE - AAEET Aq 7 A QlGhbassrsgirdiond h $AOAT EIT
Before getting to the sustainability turn within desalination, | give a brief overview of the

history of desalination in Dubai. In light of how growth is an existential condition for the
city-state due to its wholehearted uptake oftie global cities competition and its population

OOOOAOOOAh ) DPAU PAOOEAOI AO AOOAT OEI T OF OEA
EAO AEZAAAOAA AAOAI ET AQEIT60 AAOCAIT T Pi AT O OOAEA
7A80A OOATAET C 11 A DPAOAE 1 AEKAITOE ACDODBEA GAIT

main highway z Sheikh Zayed Road. Across the highway and its green manicured lawns lies
the Jebel Ali Power Plant and Desalination Complex. All desalination at the eight

291 Ahmed KannaDubai, the City as Corporatio2011, 7.
292 Ahmed KannaDubai, the City as Corporatio2011.
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desalination plant% in the complex is undertaken by the @ U 8 O - OEWEAREHEXE), an
averageof about 375 million imperial gallons (or 682 Olympiesized swimming pools) of
water are churned outa day9 A0 AT T OEAO AGAI PI A 1T £ $OAAESO £
O 0 OB A 019646 FeleRAD Radver Plant and Desalination Corgx is the largest single
site desalination facility and largest single site natural gas power generation facility in the
world. 297 From where we stand, this size is both clear and incomprehensible as we barely
make out some of the many combustion exhaustsi| tanks, substations, and tangles of
i AOAT PEDPAO OEAO T EA AAEET A OEA AT i bl A@60O AEAI
lines that lead out of the complex tower above nearby, visually connecting the plants to the
city, while underground water pipes remain out of sight, their presence hinted at by
manholes vent pipes, and placards. | am leading a tour of water infrastructures in the

| AECEAT OETTA T &£ *AAAT "1 E OEAO ) EAOA AAI 1T AA
system, which participant and | are trying to make sense of from signs hidden in plain
sight. The tour is part of programming | developed for an arts research and writing
OAOGEAAT AU ) xAO AxAOAAA AU OEA * Al AA1T 1 000 #A
believe, as many naratives around the city emphasize, that only half a century ago, this
was a barren salt flag%8

293 Dubai has six thermal distillation plaris and two membrane desalination plants that currently supply it

xEOE xAOAO8 &I O 11 OA ET £ OI AGETTh OAA O$SOAAE %l AAOOEAE
$AOCAT ET AGAA 7A0A0 O 1own - GufNew$2D Jupei2@A OEAT " AT 1110 0AO
https://gulfnews.com/uae/dubai -electricity -and-water-authority -increasesits-capecity-of-desalinated

water-t0-490-million -imperial -gallons-per-day-1.80064125.

294 DEWA was established when the Dubai Electricity Company (DEC) and Dubai Water Department (DWD)

were merged in 1992. DWD previously managed groundwater and water distribution, while the production of

desalinated water- which was coupled with electricity generation - had fallen under the purview of DEC.

Desalinated water was provided to DWD from DEC plants and from units attached to the Dubai Aluminum

#1 1 PATUBO Of Al OA0O8 &I O 11 OA ET &£ Oi AOEHrdsdectudtbrdhes OAAE %l A,
Publc Offering of Shares in Dubai Electricity and Water Authority PJBGbai: DEWA, 15 March 2022): 442;

Dubai Water Department,Dubai Water Department: Three Decade4959-1989 (Dubai: Dubai Water

Department, n.d.):2,9 pN , ACEAAA &AQiud-EA0O0& 6" 4 xGUENRARAADNI 0979,

TN . EEAl +AT AEOAR O$ %# GUANeARD o - AT O @BOWRDh &d D x ABDRAIG + AT
7AO0AO0 AEOI i $OAAE 51EO Gélfg\EWiao o0l *&01TWx p.olyadh -oyrgf GBphs6" 1, " A

295 Dubai Electricity and Water Authority, DEWA Sustalnab|llty Report 202(ubai: DEWA, 2022): 63.
2% Tabitha Decker- AEET ¢ $ OA08530. - AOOI

27 1T OAOT T AT O T £ SOAREOCOARAZAEAT ODEAFEAAR %D &6 *AAAT 11 E 01 xA
#1101 D1 Agho 1T AxO OAIl AthOBlimatertymed.cArdydrtildjehel cali-guinbss 10.22.
28 | atheef& AOT T Eh O3 OA1T AAU Goli Newls 06 MaEichH1979, AR AT ' 1 Eh 6
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Looking at the Jebel Ali complex and signs of water mains during a guided tour of water infrastructures
developed by the author for her Jameel A€entre residency in 2019. Photo courtesy of DGM

When desalination was first introduced into Dubai in the late 1970s, it paved a new path

Ol xAOAO bl AT U CEOAT OEA AEOUGO 1T OEAOxXxEOA |1 AA
way toproduceAT I OCE xAOAO O OAOEOAU EOO WhdnAAAOOEEDG
O30AO0EIT $hd OEA AEOUBO EEOOO AAOGAI ETAOQEIT DI
in 1979, it was a lone structuré® in a plot that had been set aside for future utilities

construction to meet growth anticipated from development Reverues from oil exports

starting in 1969 had significantly intensified the pace of ongoing development projects and

made possible an amplification of investments in industry, trade, and transport

infrastructures under Sheikh Rashid bin Saeed Al Maktoufi! Infr astructures developed at

the time included the smeltef92 of the Dubai Aluminum Company, an LNG plant, a cement

factory,303 and the now famous Port of Jebel Ali, which played a pivotal role in turning

Dubai into the shipping and logistics hub it is todag®*Evd  AA &£ OA TEI h OI T A &

299 Dubai Electricity and Water Authority,Prospectus for the Public Offering of Shares in Dubai Electricity and
Water Authority PISCL5 March 2022): 41.

300) AFOEOAE | A EAAGIFAECOA GFAVAMA  xAA H OA8 A [ Akhbar Bulday(DERaiATDbaA 1 | EUAEQ 6
Municipality, 21 June 1980): 9. i
g AOI A 'l 3AUACEh O- AOAEAT 006 211 A ElwmnMiddleEaste@ET ¢ 317 AEA

Studies34, no. 1 (January 1998): 99.00; Christopher Davidson,Dubai: The Vulnerability of Succes&008, 99

114.

302 \Water was desalinated onsite at the aluminum smelter and provided to the city of Dubai beginning in

pwoynd 3AA |, AOGEAAALE &AOITER O$5"!, EO 51 Ehknghatertog ! POET |
OEA #EOUho ¢ [/ AOT AAO pwynh o8

803 Christopher Davidson,Dubai: The Vulnerability of Succesz008, 101, 113.

%04 1pid., 106p TN " Al AT 301 AAOAEATER O40AT O&I OIl ET ¢ $OAAE |, T CEC
Asian Journal of Managenmé Cased 4, no. 2 (2017): 116.
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been made by investing limited resources in ambitious trade infrastructures that built on
$OAAESO EEOOI OU AO A pPOIT I ETAT O Al O®ADPI O AEOI I
) T OAOOI AT OO0 T1T0 T11 U Acvyiskouddstapfishell thOdfale asithieE OAOA 6
main economic actor and rendered it in control of large parts of economic activig§?

Today, the government holds a monopoly over services, extensive public and sguablic

enterprises in fields ranging from travel andtelecom to real estate and logistics, and large

property holdings. Some of this is effected through governmental authorities and some

OEOI 6CE AT i PATEAOR A 10i AAO T £ xEEAE O1T AAU AA

The Jebel Ali complex seen dimg a guided tour of water infrastructures developed by the author for her
Jameel Art Centre residency in 2019. Photo courtesy of the author.

305 Christopher DavidsonDubai: The Vulnerability of Succes008., 9twc¢ N &AOI A 11 3 AUACEhHh O- A
in a Changing Society, January 1998, 8D, 98.

306 Many early infrastructures were fossitfuel adjacent or energyintensive heavy industries, light

manufacturing to meet development needs, or commereeelaOAA O1T 1 AOAOACA $OAAESO AOOA
was in the 1990s that true diversification occurred with the development of tourism, real estate and

construction, and finance, for example. For more, see Christopher Davids®ubai: The Vulnerability of

Sucess 2008, 1, 99135.

7. AOOET (OEAOh O4EA $O0AAE -1 AROIQAADO / BIOAEATAOD AE T+ ADO B AD
406, 408-410.
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Significantly, infrastructure development has been key to stimulating growth in Dubai and

~ N 2 oA oz o~ N ~ A s =

to attracting investmel Oh xEEAE EO AOEOEAAI CEOAT $OAAEGSO
foreign capital 308 Historically, infrastructure projects developed by the government have

often been outsized so as to generate economic activity and demand, and have involved
O&£0DI OOEA6 O1 AAOXxOEOET CO AU OEA OOAGARTHhiOI

AO.
Ci
A

EO xEAO - AOOCET -¢AOEADA GAA 1 OA IGHIOLDE Uakthednain O

economic actor- produces supply that induces demand© 03 OB@®ATUA OA OA Ais A A

DAOOI U OEAA O OEA TAOOOA 1T &£ $OAAESO PI DO

activity 311 given that 929312 are expats on renewable work visa8!3 An urban planner and

adviser to the Dubai government, Raafat, sheds light on how this rendersntinued

COl xOE Al AQEOOAT OEAI AT T AAOT 8 O$OAAE A
I

E1
EA
i Al
1 AOE

s A N o~ o~ A o~ N

says3“4 | A AU hof-BeOAMA ET £OAOCOOOAODOOADO AOA 11
city and market it,315> with Dubai priding itself on its advanced nfrastructures, including its
desalination plants; infrastructures are not only a way to draw investment to the city but to
infrastructures themselves as financialized asset$ Like everything else in Dubai then,
desalination infrastructures have been growm to meet demand induced through
government-led development efforts.
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IAkhidal CRilgbéy27, 7 July 1979, p. 2@7.
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8. AOOET (OEAOh O4EA i AOCAT AA AT A 3POAAA 1T £ OEA O$OAAE

Martin Hvidt, 04 EA $ OAAE -1 AAT hd ¢nnwh TTe8

9. AOOET (OEAORh O4EA $OAAE -TAAIhd ¢mmwh tmnes

S0 AOOET (OEAORh O4EA $0OARE- ADRET hoOEAR E)ﬁ()uﬁ@\ %l AOCAT AA
-TAAT 8 ET OEA '## #1 01 OOEAOhRSG ¢m¢nh ¢moh ¢mus

311 personal interview with Raafat, online, 22 March 2021.

204 OAAE 01 bOI AGET T #0171 OOAO o8¢ -EITEIT &£ O OEA &EOOO 4
813 AOOGET (OEAOh O4EA i AOCAT AA AT A 3POAAA T &£ OEA O$OAAE
( OEAOh O4EA $ @WMAPErsondlinfelibvihviith Raafat, online, 22 March 2021.

314 personal interview with Raafat, online, 22 March 2021.

815 AOOGET (OBAOBHOAOAOAIERD AT A OEAEO #1711 OOEAORiEdel O $AOAI
Eastern Studieg3.4 (July 2007): 563.

SHsB® O&ET AT AET ¢ OEA ' GFinagcig TimenAdOOODOAOOOA "T 11 ho
https://www.ft.com/partnercontent/hsbc/financing _-the-gulf-infrastructure -boom.html.
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With development projects came a rising population. To meet needs, labor was imported:

teachers from Egypt and Iraq; administrators from Sudan; horticulturalists from Iran;

construction workers from India; and managers from England. A diverse, ethnically

stratified labor force began to take shape, a reality that remains in place today even if some

I £ EOO OOOAOEZEAAOQOEI T O EAOA AEAT CAA8 ! O $0OAAE
construct the first desalination plant- taken as early as 1976 was articulated in loal

media as a way to generate a supply source that, unlike groundwater, would be able to

keep up with demand. An article fromGulf Newssuggests, for example, that the first

AAOAI ET AGETT DI AT O xAO OPAOO 1T &£ A bweAl OT 1 AE
OUOOAT 6 O1 | AAO :0medalinaxiBrQdndti@r akidlel ndtds Aasiviewed as

AT AATET ¢ OEA AEOU O Oi AAO OEA P#Byihdlate OET OO0 £A
pwypnOh AAOAIT ET ACET 180 AOCI AT OAQET terofficistt OAAES O
claim - despite population growth projections- that the thriving desert city would never

run out of water.319

W EEAT +AT AEOAR O$ %# 4 AGuIAN2wsAG6 Jund F9B0D1. 3 OAD &1 Ox AOAhK G

3803 OAAE 7AO0AO 3 ObBdulNe@ws24 Mah 19791 1A OAAOAAR 6

SWeEAOT O 38 !'1 AOAxOh O$OAAE 7 AO0A GuiNAWBZEGépiedderGosr,i81 3 A0 OI
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I'TA T /£ $0AAES O3atednant fhodhAgrondwaikr@léyk, in Al Khazzan Park.
Photo courtesy of theauthor.

Seawater desalination plants have since almost completely replaced groundwater as

$O0AAES O Pl OAAMAT xABPAOp 0@adI ABA pwyxmnOh xEAT $0
first being developed, the burgeoning city relied on potable groundwater drawfrom well

fields in the desert interior.322 At present, these well fields are left largely untouched and

bl OAAT A CcOil 601 AxAOAO EO OOAAOGAA AO A OAOAOOAs
OOOAOACEA O OOAA ET A A OB Ndngotablé ghoOrglateréimbins ET  OE
utilized for industrial processes and some types of irrigation, but Government of Dubai

authorities aim to reduce that use of this groundwater, which is fast depleting, by

encouraging its substitution with recycled wastewate?24 (see chapter 2).

$OAAEGO Ai AEOET OO0 COi xOE Dl AT O I-iShelth PEAEAA OD
-IEAIIAAAAQETAzéoEEQ Li -Al‘;'c}'l'c“)[h 3<E'|' OAAOEAC)ETTA
ET OAOOI AT O ET OEA AEOQUBO AQEI O Al Oestafe,landAT1 O OE

tourism, with significant effects on population. While population grew in notable ways in

the 1970s and 1980s, this was limited compared to the explosion from the late 1990s and

early 2000s on, when Sheikh Mohammed assumed pow&t.O. A x ¢ @ried & Shift |

for the city and its governing, as sociologist Tabitha Decker suggests. While previously,

growth was hitched to investments that were largely extraterritorial or transnational in

scope (ie. trade), under Sheikh Mohammad, investments cameAsi AOO 11 OEA AEOQOU¢
environment asan economic drivers260. Ax $OAAES OAx [ AOOEOA bl Al
commercial projects (see chapter 2) constructed seemingly overnight by mega real estate

developers and business park operators, most of which aparastatal, including Emaar

Properties (est. 1997), Nakheel Properties (est. 2000), Dubai Properties (est. 2002), and

307 EAT $OAAESO xAOAO OOPPI U OUOOAI xAO AEOOO AAOAI T PAAN
groundwater wellfields to the area of Khor Dubai and tributed by trucks around the city. See Sheikha Al

"EAxEh O4ANOAAO Al 1 AA6dq OEAEEA EAEBEmitafkes NewssAGedadyAO NEUAAA
WAM, 31 July 2017http://wam.ae/ar/deta ils/1395302625383 . By 1968, however, water was conveyed

through pipelines to elevated water towers that were distributed around the city and that connected to

nearby buildings. See Jim Kran&ity of Gold: Dubai and the Dream of Capitali§New York: St MOOET 6 0 00AO0O
¢nnwdd xp8 4EEO PAOOEAOI AO xAOAO OI xAO EO A&01IiI OEA pouy
OEA 3 OiKoeleg TiddsDdMarch 2015 https://www.khaleejtimes.com/uae/revamped -dubai-park-to-
bask-in-the-sunshine.

321 personal conversation with Hamza (DEWA), Dubai, 24 October 2019.

22 AgEl OA OEA AEOUBO xAOAO OUOOAI xAO AARAOGAI T PAAR ¢OI O Ax
Waheda on the northern Deira side of the city and Al Fahidi and Al Mankhool on the southern Bur Dubai side

was fetched and carried by hand or on donkey back or sold door to door by a water bearer known as al

Kundari. Groundwater well fields were developed § DWD, which was established in 1959, in Al Aweer

(1961), Al Whoush (1972), and Al Habab (1977). Dubai Water Departmeriubai Water Department: Three

Decades 1959-1989, n.d., 1, 510; Personal conversation with Jibril (Dubai Municipality Historical Docments

Center), Dubai, 28 February 2021.

823 personal interview with Saleem (DEWA), Dubai, 3 February 2020.

324 personal interview with Hamid (Dubai energy manager), Dubai, 16 January 2020.

25 1TEATTAA AET 2AO0EEA 'l - AEOT Oh20@6kdk Aeiwls it$dd fadtdhéad 001 AO 1
from the late 1990s/early 2000s. Tabitha Decker, AEET C $ OA20B3639. - AQOI

326 Tabitha Decker, AEET ¢ $ OA20E3(530,394R OO
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Tecom Group (est. 2005327 Resident and visitor growth- and water demand- skyrocketed
asaresults" AOx AAT pwwt AT A ¢mpch $OAAESO DBI BOI AOE]
million and its desalination capacity from 113 million imperial gallons (or about 205

Olympic-sized swimming pools) of water a day to 470 million (or about 855 Olympisized
swimmingpol 1 0q8 . Ax $OAAES8O EECEI U DPOAI EAEUAA Ol A
supercharged investment flows into the city82® and significantly ramped up desalinated

water needs from residents and visitors.

2008 marked a significant turning point for the city, comingup in nearly every interview |
OAT 8 $ OA A Hagirty edorfid@is Jecioks (ie. tourism, trade, finance) came tumbling
down as the financial crisis ensued3® confirming doubts at the time about the longevity of

its lightning growth (more in chapter 2). Taday, Dubai is bubbling again. Its population tops
3.6 million, up from 2 million in the early 2010s. Its properties are in high demand. This is
OEATEO EI DPAOO OI $OAAES6O0 AAOI U OAI PATEI ¢ AOO
developments in its sunny weatler popular among mobile rich looking to escape lockdown
restrictions.331 [t is also thanks in part to Russian investment, some of which has come from
USsanctioned sources that have taken advantage of sanctions noncompliance in the UAE
(though this has beerchanging as the UAE comes under greater pressure to scrutinize
Russian money)32 Growth is projected to rapidly continue, with the population thought to
reach 5.8 million by 2040333 concomitantly, desalination capacity3 is set to be expanded
from a current 490 million imperial gallons (or about 891 Olympicsized swimming pools)

to 730 million imperial gallons (or about 1327 Olympicsized swimming pools) of water

daily by 2030335 As Youssef a Dubatbased developer tells me in venture capital terms,

327 Tabitha Decker- AEET ¢ $ O A20E3630. From tbedd¢ompanies, Emaar Properties is the only

developer that is not currently 100% government owned. While when it was first established, it was fully
government-owned, it more recently came to be publicly listed on the Dubai Financial Meat. The

Ci OAOTT AT O T £ $OAAE 1 AET OAET O AAT OO onb OEAOAkdéET EO8 &
Screenern.d., https://www.marketscreener.com/quote/stock/EMAAR -PROPERTIES059234/company/

328 Tabitha Decker- AEET ¢ $ OA20B3630. - AQOI

329 Hvidt, 205. and Arif

3300 $ O Aublie Ddbt Projected to be Reduced by $7.9 BIn by Eqdt ¢ Rdutirs 26 September 2023,
https://www.reuters.com/world/mid _dle-east/dubai-public-debt-projected-be-reduced-by-79-bin-by-end-
2023-2023-09-26/ .

3lsimeonKerh O. Ax ' AT AOAOGEIT T 1 &£ 2EAE 3bOOO "Hinhncial Bihes$ OAAES O
24 December 2022, https://www.ft.com/content/1d6403bc -cb0a-40f2-8dad-2e2a2d099f20.

3202000EAT O (AOGA (Al PAA - AEA ¢ CAMENEERoNOMIGISEARIOA028, - AOEAO 2 A
https://www.eco _nomist.com/middle -eastand-africa/2023/04/05/russians -have-helped-make-dubais-

property -market-red-hot-againfl " 1111 AAOC . AxOh O$OAAE EO ,1 OEI ¢ )OO 1
Bloomberg 28 March 2024 https://www.bloomberg.com/news/articles/2024 -03-28/dubai -s-glitz-dims-for-
russians-on-costs-us-sanction-pressures?embeddeecheckout=true.

3BOSOAAEOET DPOKBADI OOAO 08¢ - EQufNewsRs5 Jdeke ZD230EA &EOOO 4EIi Ahd
https://gulfnews.com/uae/dubais -population-crosses36-million -for-the-first-time-1.96600619.

334 While Dubai desalinates about 375 million imperial gallons a day, it has the capacity to desalinate up to

490 million imperial gallons. This capacity includes a reserve margin to account for seasonal demand

fluctuations, expected grovth until further plants are built, and unexpected developments.

335 This goal has been revised from an earlier 750 million following the Covid pandemic and related economic

AOOT AE8 .1 OAAT A EAOA EO OEA AAAO OEACOpuigibniappdarto BReE AT T 1 AT A
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Dubaiisi x EEOOET ¢ OEA OEI AEAU OOdkwiEe g0 1T £ EOO
rapid following an earlier slow and steady pace. Early on, he says, it was not clear if the

value proposition of Dubai was going to work, but now it is clear that it is workig; more

and more people are coming to live in Dubai. Doubts around the Dubai model seem more

tempered though they do pop up from time to time.

One place where doubts have been persistently expressed has been around the
environmental sustainability of a gty of milions running on air conditioning, cars, and
desalination in a scorching hot desert on a warming planet. In the aftermath of the 2008
crisis, questions of sustainable development, | am told, began to garner more attention.

Since the 2010s, atrarlE OET 1 O1 OAIlI AAT AT AOcud AT A OOOOAEIT
underway. Some suggest that this increasing emphasis on sustainability might be partially

i T OEOAOAA AU OOAT AO8 " OOEAET A OAUO O$OAAE Al E
happening with thewoOl Ahé Al A OOOOAEI AAEI EOU EO AEC AO «
Al O $O0AAE O DI OEOEIT EOOAIL &£ AiTT¢ cl1TAAl 1AA

U

OOOOAET AAET EOU 1 AEAO 11 OA OOAT OAG ZEET AT AEAI
opportunities, a consideration especially key for a city government so concerned band
invested in - the bottom line. And still others note pressures from the global shift towards

sustainability-minded funding. These motivations have implications as shall be seen.

[—

®OAEO #0001 OO0OA8d 4EA - AOOEAEUAOGEIT 1T &£ 3000AET A
liTT¢c OEA 11060 11 O0AAT A EAAOOOAO T £ OOOOAET AAE
is its metricization. Sustainability endeavors today are heavily mediated through targets,

key performance indicators, performance assessments, and exterrgrty evaluations. The

OOA 1T £ | AOOEAOh xEEAE AOA OAE AstdxsustaiddbiitDET OAOA
produces an emphasis on economy, efficiency, and an air of transpareiéy.

Although perhaps particularly pronounced in Dubai, metricization s become a feature of
contemporary governance everywhere and has transformed governance initiatives

including in sustainability. Cris Shore and Susan Wright write about the migration of

calculative techniques like measurements, indicators, and rankingsdim accounting and

finance to the management of seemingly everything including governané# Dennis Saint

- AOOET OAZEZAOO O OEEO AAOGAIT T PIi AT O ET cCI OAOT Al
Ol Ax 1 AT ACAOEAT EOI hd xEEAE EcAnBactihg riehdgeénki D OAIT E
AT 1T 001 OAT 66 O1 1 AEA OEAEO POl AAOGOGAO AT A OAOOE
since the 1980s; this approach emerged as a governmental response to critiques of

the greatest source of uncertainty when planning for the future because of the outward facing nature of

$OAAESO AATT1Ti1U AT A OEA OOAI PI OAOET AGOGS 1T £ EOO OCOAOO
W_EAEAAT 3AOAAO AT A 7AT AU .8 wyOByhtiCAubliAgiandDigankatisrElOAE DT ET A
# E AT Gnlefican Sociological Revie#4, no. 1 (February 2009): 80 as cited in Cris Shore and Susan Wright,

51 OAEO #01 OOOA 2A0EOEOAAd 2AT EET C @arreat Anthiopodg)56, nd BA OEA 2.
(June 2015):

BT O ITTOA 11T OEEO CiiTAAIT 1T Uh OAA #OEO 3EI OA Aladd 300AT 7

B OEO 3EI OA AT A 300AT 70ECEOh OMOAEO #01 OOOA 2A0EOCEOAA
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bureaucracy and was a reflection of the increasing infence of consultants at largé3®

Shore and Wright suggest that the calculative techniques developed, which have come to be
used to measure the performance of institutions internally and represent it externally, have
led to a foregrounding of particular forns of optimization, accountability, and

OOAT OPAOAT Aus O0AOEADPO i1 00 OECI EEZEAAT Ol Uh OEA
intensified as governments and other organizations have sought to mobilize their assets to
compete more successfully in the globalknx I AACA AATT T 1 U806

Today such calculative practices are an integral part of governance in Dubai and a way for

it to achieve its global competitiveness agenda. As Saleem, a manager with over a decade of
experience at DEWA, suggests, strategies with numetargets and performance

assessments are central to the way the emirate operatés. Raafat says that these

calculative practices, which are a prominent part of the government's work in Dubai, are

OEA OI AGE T &£ 1TAT1 EAAOAT E OtapitaliStsyhtém. HaDAgAE x AAOO
originated in the private sector, these practices have been enthusiastically taken up by the

public sector here, he explains. The Government of Dubai can be so indicdimeused, that

Or xYA OT 1 AGEI A0 OPAT A rEdr d@lntng dtdrdeid & ¢efainA A AT AEI|
indicator, and we tend to forget why we did it in the first place or why we are looking to
AAEEAOA OEAO Getughkard he)explaidsArédviovied&ery five or so

years and set at yet more ambitiouss OCA OO ET OAT AT Al AOO AEAOGAG
competitors but itself, guaranteeing headlines for the city and a maintenance of its edyé.

In a somewhat typical fashion, Saleem, who works in sustainability at DEWA, told me of

how the Dubai Carbon Abament Strategy 202had a target of 16% carbon emissions

reduction from business as usual, but that by 2019 it had already achieved 19%, and spoke

of instructing his team to get an external party to evaluate their numbers on an annual

basis and assess howffective they are343

Targets and metrics are especially central to sustainability work in Dubai given its

approach to sustainability as a way to enhance the cip OAOAS O Ci1 1T AAl DBl OEOQEIT
ambitious climate change commitments it has made on éhworld stage, and attract

investment.344 Metricization was at the root of sustainability initiatives at DEWA, which

OAAT T U ET OAT OEZEAA xEOE OEA 1 OCAT EUAOQOEI 160 PA
prioritization of climate change action globally at theime. As Saleem explains,

sustainability initiatives were initially focused on calculating the carbon emissions of the

s o~ A 2 o oAz

OOEI EOUB O AAOE OE OE A &5 Ffom Ainudes éf Eleciridity sendc Ioshdand ¢ OE A

339 see Dennis Saint AOOET h O4 EA . And the Rdick gfiliedée Afl CEndultants in Government:

An Historicalz) T OOEOOOET T A1 EOO !' 1T Al UOEGovemancd1(b.G A898)h3198201 AAA AT A
04 OEO 3ET OA AT A 300A1T 7O0ECEOh OMOAEO #01 OO0OA 2AOEOGEOAA
341 personalinterview with Saleem (DEWA), Dubai, 3 February 2020.

342 personal interview with Raafat, online, 22 March 2021.

343 personal interview with Saleem (DEWA), Dubai, 3 February 2020.

344 personal interview with Salwa, online, 26 March 2022.

345 personal interview with Saleem (DEWA), Dubai, 3 February 2020. DEWA developed a Monitoring,

Reporting, and Verification Framework for its GHG emissions in 2012, which became its baseline emissions

year, and launched its CO2 Emission Reduction Programme2idl12 as well. Dubai Electricity and Water

Authority, DEWACIimate Change Repo021, 2021: 1415.
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the carbon footprint of electricity production to leakages in the water system and

conservation, everything is nowadays measured to be optimized. Numbers are mobilized to

establish the competitiveness of DEWAand by extension- Dubai3*6 0! AT BOET ¢ OEA 1 A
global technologies in the production, tansmission and distribution of energy and water

AT T OOEAOOAA O $%7! 60 AAEEAOEI C x1 Ol A OAAT OAO
AT Aocu AT A xAOAO OAAOI 008 $%7! 60 OAOOI OO 0OOOD
ET OAOAOAI EIT AEAARAEUAOE iSustilebiltyiRe @& Amorg th€ most

AEOAA T £/ OEAOA ET AEAAOTI OO EO OEA DPAOAAT OACA i
I AAEOh xEEAE EO 11 O0AO EO t18ub OANBUNighed O1 AO
are not only important for attracting investment to Dubai, particularly amidst government
planstoturnthe cit-OOAOA ET 61 OA Ci1 1 AAIl bhddlso ®&ih® OEA COA
utility itself, which is now - at least patrtially - publicly traded on the Dubai Financial

Market349 (see later).

p-2

Results of t in Cultural
and Creative Industries for the

Dubai 1* Globally

Out of 115 cities in FDI for Cultural and Creative Industries
898 \ ) AED 11.8 Billion

60% ircrease f

Qutperformed

in Dubai's Cultural and Creative Industries

898 New Projects

3%

Projects

78.7%

16.1%

vestments

2.1%

Sources
Financial Tumes - D4 Markets Data (Greenfield ondy)
Duba FDI Morvor

Graphics such as the above are representative of the significance of rankings for achieving and demonstrating

AEOEAOG AT i DAOEOEOAT AOOh xEEAE EO A DOEI OEOUAE O OEA

g3 %7!1 60 AT 1 OAl OOOOAET AAEI EOU OADPI 0O0OOh DPOAI EOEAA OET AA
https://www.dewa.gov.ae/en/consumer/sustainability/sustainability _-reports, are replete with such
numbers.

347 Dubai Electricity and Water Authority, DEWA Sustainability Report 2027.

348 |bid., 17.
%49 personal interview with Eric (Dubai-based energy manager), Dubai, 25 March 2022.
%01 %4/ 37EOAR O$OAAE 2ATEO &EOOO '1 1T AAT 1T U AETOSWRep &1 O # Ol

June 2024 https://www.aetoswire.co m/en/news/dc06062024001 .
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"AAAOOA 1T £ OEA OECTI EZEZEAAT AA T £ OOOOAET AAEI EOU
sustainability targets and commitments have been highly ambitious, generating buzz

through their announcement even as their realism and the transparency around them are

guestioned by some. Salwa, a consultant with nearly two decades of experience in

sustainability in a variety of fields, suggests that while there may be good intentions when

it comes to sustainability, the targets the government sets are just too ambitious fdndre

not to be greenwashing. Things are advertised as happening in a particular way here, she

adds, but are not delivered as such. Salwa notes that while in theory, the government if

anything should betransparent, there are competing priorities to make sO A OOEET CO AOA
OO0OCAO AT AOGAA Al xAuO86 4EEOh OEA Cci A0 O Z£AO A
to see its issues because nothing is ever recognized as wrong and to improve one needs to

see something wrongi>! In my interviews with government officials, not only was critique

largely absent but Dubai was almost invariably talked about as on top of and the best in

everything. In one particular interview, | was told that there were no problems when it

came to water in Dubai, only improvement$>2 Dubai always wants to be the best in

everything, Salwa continues, and there is no acknowledgement that there are any limi#3.
2AAEAO AAET AO 3A1I xA30O 1T AOGAOOAOGET T Oh OOCCAOOEI
announced, their announcement nonetheless genees attention for the city to ensure

people and money keep flowing irg>4

AEET CO AOA T AOAO O1 OOOAECEOAEI OxAOA8 4AEA &l O
intensity in Dubai. Over the past ten to fifteen years, the energy intensityand greenhouse

gas emissions of procuring or producing water have been prioritized globally as objects to

be measured and minimized®ss utilities are aiming to improve the energy efficiency of

their water systems and use renewable energy sources instead of fossil fudisr much of

EOO EEOOI OUh $OAAEG6O0 Ai AAOOEAEOU AT A xAOAO OU
OATEAT O 11T 1TAOOOAI CAO A# O EOO AlIl AAOGOEAEOUR O
has been used to boil seawater and drive thermal desalinatigprocesse8%6 (see more

AAT T xqs "AAAOOA OxAOOA EA Addtioraldsshibefsivatedis AAOAI
Ol i ACEI AO OAEA O1 & MsedrdORAAAODHI EOA) IEDARBOAI O
type of thermal desalination] was the holy grail] AOo © OAUh AAAAOOA EOBO0 ¢
UT 08 OA 3BRARODEACSBEATI I AA Al 4AUAORh $%7! 80 # % Al

351 personal interview with Salwa, online, 26 March 2022.

352 personal interview with Hamid (Dubai energy manager), Dubai, 16 January 2020.

353 personal interview with Salwa, online, 26 March 2022.

354 personal interview with Raafat,online, 22 March 2021.

B+ T A 7EI T EAI Oh 30AZAT "1 OUAOT OOGEEh AT A %OEE 3xUT CAAT Ox
Relationality, Water%! AOCU ) 1T £AOAOOOOAODOOA A Politics@rd/Spa&e/87, hodAAAU 1T £ ) T OA(
(2019): 653-657. The erergy intensity of water is one side of the wateienergy nexus, which has recently

Oil1 EAEZEAA ET O Al 1T AEAAO &£ O OOEI EOEAOGSE 1 AT ACAOO O1I A,
OANOEOAA £ O xAOAOBO DOI AOA Gibdtidnhon thednAethénid, And@he wakef T OAUAT AA|
required for those of energy on the other.

3% personal interview with Hamid (Dubai energy manager), Dubai, 16 January 2020.

357 Dubai Electricity and Water Authority, DEWA Sustainability Report 201(Dubai: DEWA, 2017): 91.

358 personal interview with Saleem (DEWA), Dubai, 3 February 2020.
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AOAT OOCCAOOAA OeEOA ABA GO A AR | BBuBsE@mBIoET O EC
DEWA energy engineer | spoke touggests, calculating the levels of emissions attritable

to desalination may be controversidbecause of coupling but there is no doubt that the

process has a carbon footpring° This is because the steam used to power desalination

comes from fossilfuels and could be utilized to generate more electricity instea#f! While

not to discount some potentially significant effects of sustainabilityvork being done

around water and energy in Dubai, it is to point to the political economic drivers behind the
metricization of sustainability AT A OEA AT 1 bl EAAOGEI T O EO OAEOAO

Competitiveness through performance measurement is not just key to positioning DEWA

and Dubai globally but also to positioning DEWA locally in relation to othegovernmental

entities. Government bodies and even departments within them- compete with one

AT T OEAO ET $OAAEh A OAAI EOU AT Anbkb@shyig fhat) AU 3 EA
includes playing key functionaries against each other to generate comgitate rivalry in

DOI EAAO AAOAI T DBi3&FoDinstahcd, thd BahCGd@&EmdntEacellence

Program, which was established in 1997, aims to assess the performance of government

institutions through standardized criteria as a way of optimizing over#l governance. The

performance of each entity is rated out of 100% and compared and ranked against

others.363 Because institutions compete with each other, DEWA employees talk of how they

are ahead of other government institutions who learn from and followheir lead. Saleem

OPAAEO O 1T Ah &£ O ET OOAT AAh T £ Ei x $%7! OAAAO
change adaptation work and was collaborating with them because they had the knevow.
O0) OAI AT AARO xA EAA A OAOOEI 1T EétakingdoudOi i AO T £

Al EI AOA AEAT GA AAADPOAOGEIThd EA OAIT O AR OAITA
OEA OOEI EOEAOh &I O Al EIi BOBOA AT EABA3ZA ©AOAUNA
xA AEA 100 AAI AOI AOETT Oh AT A xA AAB4AONGT AAOE
the significant transparencyrelated consequences of this is that government entities do

not share data with each othep8>

Reverse Osmosis: Efficiency, the Bottom Line, and Brand Reputation
Perhaps the most notable change when it comes to making desalination more sustainable

in Dubai is an ongoing shift from a particular form of thermal desalination to membrane
desalination. Water and energy managers | spoke to explained this as necessitated by the

359 DA Conference?

360 personal interview with Bruno (DEWA), Dubai, 20 March 2019.

361 personal conversation with Robert, online, 28 Ma2020.

%2+ OEOOEAT #1 AOAO 51 OEAEOAT h POEAREDOI EIDEAAET %AAAEIN BOA @GE
Global lllicit Financial Flows eds. Matthew T. Page and Jodi Vittori (Washington, DC: Carnegie Endowment for
International Peace, 2020)20, https://carnegieendowment.org/files/PageVittori_DubaiCorruption_final.pdf.
BWOSOAAE ' 1 OAOT 1 AT O pe@dV/Aded.chiaA A 0 OT COAIT ho

364 personal interview with Saleem (DEWA), Dubai, 3 February 2020.

Managing the Challengeenter for Prototype Climate Modelling, NYU Atibhabi, Abu Dhabi, 23 January
2020).
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clean energy transition because improvements in membrane technology, specifically

reverse osmosis (RO), have made it significantly less energyensive than thermal

desalination and becase RO is easier to run on electricity from solar power. The shift

OIl xAOAO 2/ EO OECI EZEAAT Ol U O1T AAOCEOAAA AU AI
to sustain a bottom line no longer possible under changing conditions. Sustaining the

bottom line is critical to DEWA because selfenerating revenue if profitability - along with
competitiveness- is a guiding principle for Dubai government authorities*®® Efficiency is a
ATTAAOT 110 1T17T1TuUu xEAT EO Aii A0 O OEA OOEI EOU
brand. DEWA itself emphasizes reputation and economic considerations including costs

and investment among the key benefits of climate change managent.367 Such an

APDPDOT AAE EO xEAO +AOA 2Ax1 OOE AAOAOEAAO AO A
pressures, which involves adopting ecefficiencies to cut costs and improve branding so as

to boost business

Until recently, thermal desalination, andspecifically multi-stage flash (MSF), was the

favored desalination method in Dubai; it was viewed as robust for dealing with the Arabian

'Ol £6 0 OAlI OU xAOAOO AT A EAAAI CEOAT EIT x Al AAO
water subsequently coupledToday, MSF is globally the mostidespread type of thermal

distillation, which is one form of desalination along with membrane treatmen$®® Thermal

distillation works by boiling salt water to produce vapor, which is condensed as

freshwater, and leftover biine (some water, salts, treatment chemicals, etc.). MSF relies on

1T x DvooooA AEAT AAOO O1 11T xA0O OAI 6 xAOAOB8O A
AITO|oo‘T£ A[Apgu [AAAAA EIO,AAOA[E[AOEfT8A13
by the technologJ 8 O AAOI U xEAAOPOAAA AAIT POETI T8 0AOAT OA

commercial plants around that time370 MSF experienced a rapid uptake, particularly in the
Arabian Gulf region3’1 This uptake was due, first, to the high salinity of Arabian Gulf waters

. AOOET (OEAORh O4EA $OAAE -TAAIThde ¢mmwh tnys

367 Dubai Electricity and Water Authority, DEWAClimate Change Repo021, 2021: 8, 10.

%+ AOA 2Ax1 OOEh O#OAAOA O1 2ACAT AOAOCA4AT AORDEOAOCORAWOEADELR
Doughnut Economics: Seven Ways to Think Like a 21st Century Econ@¥eist York: Random House Business

Books, 2017). Ebook.

%97EI T EAIT O AT A 3xUI CAAT Oxh O-1 AEI EOET ¢ OEA / AAAT Ohd 18
8023 3EI ORORCA- &l ABE $EOOEI | BeSdfiniation®, nd. E MaréhBGYO®B17pt 9 AAOOhK 6
https://www.sciencedirect.com/science/article/pii/S0011916400 801265; Desalinationhttps://www.gcc -

sg.org/en-

us/CognitiveSources/DigitalLibrary/Lists/DigitalLibrary/Water%20and %20Electricity/1414489603.pdf ; As

3EI OAO8O OA@O 1 AEAO A1l AAOh -3&h xEEAE EO A & Oi 1 &£ OEA
even flash desalination to be developed, but it is the one that has been widely adopted. The first MSF plant to

be built in the region was in Kuwait. See Babak Zolghadr O1 E A08 Ai 8h O! #11 O0AO , 11T E A
$AOAT ET ACETT )T AOOOOUGd 4EA %011 O0ETT 1T £ OBWate0 OAAOEAA T .
Supply23, no. 6 (June 2023): 2519.

lseanA OAO AAOAI ET AGET 160 AOEOEAAI EOU A@OAT AO AAUITTA $0OAA
modern-day desalination plants were built beginning in the 1950s and by the year 2000 about 65% of

desalination on earth was taking place there. (For mormformation, see Ibrahim S.. A- OOAUh 07 AGAO
$AOAT ET AGET T ET OE AwateOMaAageient, P@ﬂcaﬁon&nﬁd@&wservhtlon ireArid

Climates eds. Mattheus F. A. Goosen and Walid H. Shayya (Lancaster, PA: Technomic Publisher Co., Inc.,
2000), 248-249). This percentage has since decreased as desalination has been taken up more and more in

I OEAO Pl AAAO j3AA -ATUITTO 1AAEO AT RojetiSpndicaielZ May3 | AEEOET h
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(seemore later)32x EEAE | AAA [ AT AOAT A0 OEMABItwatdug 1T O O A&l
second, to how electricity came to be produced, which lent itself to electrickyater

coupling. In Dubai as elsewhere in the Gulf, electricity has been generated by bugiossil

fuels, namely natural gas, to drive gagpowered steam turbines or combinedcycle power

plants including gas and steam turbines. As mentioned previously, these processes produce
byproduct heat (or steam$74 that are used to drive thermal distillation.37> Electricity and

water infrastructures have as a result been commonly coupled and this coupling was for a

i1 Cc OEIi A OEAxAA AO AT AAI EI C OAOGEI CO AU OOEI
PDi xAO A OECI EEAEAAT O b1 O Caldn.iwhdt WEs réstltkd fdE OUGS O OE
coupling is a situation in which water and energy issues have become closely intertwined.

C
A

A commitment to transform energy infrastructures is as such having significant effects on
water. Clean energy plans, stakeholders sugsgfe are necessitating that DEWA build only
reverse osmosis desalination going forward?é reverse osmosis is a must, they say, because
of its significantly lower energy requirements and its easier integration with solar power.

2018, https://www.project -syndicate.org/commentary/tapping -unconventional-freshwater-sourcesby-
manzoor-gadir-and-vladimir -smakhtin-2018-05.)

2The AbulEAAE ' 11T AAT %l OEOTT1 AT OAl $AOA )T EOEAGEOA ! ' %$) (
AT AT T OAA EEGCEI U OAI ET A-AOKEAB8 ADOGOIT O ARDBAU} REEEDAQEA ' O
freshwater inflows (namely from the Tigris, Euphrates, andarun rivers, which have been increasingly
dammed); high water evaporation rates because of elevated atmospheric temperatures and shallow basin
depths; and low exchange rates with the Indian Ocean through the narrow Strait of Hormuz. Brines returned

to the Arabian Gulf from larger scale desalination operations across the region have also been connected to an
intensification of salinity and seawater temperatures. For more information, see AGEDBinal Technical:

Regional Desalination and Climate Chand&lRGCP. CCRG/10. 2016. xwvi.

373 |n reverses osmosis, which is the most widely adopted membrareased seawater desalination

technology, and which is anticipated to become increasingly prevalent in the future, seawater is pushed with
high pressure through senirpermeable membranes that allow the passage of water but not salts. With water

of high salinity, membranes are more susceptible to getting clogged, which is why the pretreatment for water
prior to the reverse osmosis process is necessary. For more infortian, see Mahmoud Shatat and Saffa B.
2EAEAO8 O7TAOAO $AOCAI ETAGET ¢ 4AAETTI T CEAO 50EI EUET C #1711
International Journal of LowCarbon Technologie8.1 (March 2014). P. 119. Accessed at:
https://academic.oup.com/ijlct/article/9/1/1/663897 .

374 1n steam turbines, steam produced by firing natural gas into a steam boiler passes through a steam turbine
to partly power associated electricity generators to poduce electricity and partly powers thermal distillation

to produce water. In the combinedcycle power plants, heated pressurized gasses flow through a gas turbine
that powers associated electricity generators to produce electricity and byproduct heat; thgyproduct heat is
captured by waste heat recovery boilers, which convert heat into steam that passes through a steam turbine

to generate in part additional electricity from associated electricity generators and in part powers thermal
distillation to produ ce water (See Technical Appendix 2). From Prospectus p. 58-@meration plants are

plants that use a single source of energy (ie. a fossil fuel) to produce more than one type of energy (ie. from
gas in a gas turbine and from byproduct heat in a steam thine). For more information, see
https://www.scientificamerican.com/article/how -does-cogenerationprovide-heat-power/ .

$75prospectus p. 58; cageneration plants are plants that use a single source of energy (ie. a fossil fuel) to
produce more than one type of energy (ie. from gas in a gas turbine and from byproduct heat in a steam
turbine). For more information, seehttps://www.scientificamerican.com/article/how -does-cogeneration
provide-heat-power/ .

876 Building only reverse osmosis appears to have become a policy priority around 2017, although some
reverse osmosis capacity has come online in Dubai since 2007. Prospecus, 54. The first real mention of
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RO is currently the most commornype of membrane treatment377 which involves pushing
seawater at high pressure through sempermeable membranes to separate freshwater
from brine. In fact, building only reverse osmosis desalination and powering desalination
AU OAI A AfakeHerAt®©m@ddrdsolar energy and waste heatare two of the three
main pillars of the Dubailntegrated Water Resource Management Strategy 2038At
present, there are two smalscale reverse osmosis facilities at Jebel Ali and construction is
underway on a massivel80 million imperial gallons a day solarpowered reverse osmosis
plant at Hassyan near the Abu Dhabi border.

2AOA00A 1T O0i 1T OEG EO OAAT AO A xAu O OAAOAA AA
which is in line with future energy consumption and carba footprint -related KPIs. RO has

seen significant energy efficiency and cost- improvements, which have increased its

bl bOI AOEOU cCciTAAIT T U8 3ETAA pwxmh A m@EGAAE | A A
while in 1999, it accounted for only 10% of glbal desalination capacity, in 2016 it

constituted 65%.380 Whereas one meter cubed of MSF desalinated water requires 19.6 to

27.3 kilowatt hours of power, the same amount of RO desalinated water requires only 2.5

to 3.5381 This translates into significant difierences in carbon emissions, with one meter

cubed of water from thermal distillation (including MSF) producing 8 to 20 kg of carbon

dioxide as opposed to 2.6 to 3.6 kg from R®3 OAE AEAT CAO EAOGA 1 AA $ %7
Mohammed al Tayer to refer to buildingRO, which he notes uses 90 percent less energy

OEAT -3&h AO OET Dubah@echrOEhérgy Attatedip EtleEmogd digAificant
OOOAOACU COEAET ¢ $OAAEGO Al AAT AT AOcu OOAT OEO

Moreover, the development of solar since the 2010s has meant thatetlearlier benefits of

building MSF due to natural gaselated coupling gains no longer apply. As Hamid, an

AT Aocu AT ceil AAO ETOI1 OAA EI $O0AAESO OOOAOACEA
OA 1 606066 xEOE OEA Al AAT Ad ADDQUA OhA xR 11 AOM AC

ST7EI T EAT O AT A 3xUT CAAT Oxh O-1 AEI EOET ¢ OEA / AAAT Ohd 18
S84 EA OEEOA DPEITAO EO AAOGAITTPET ¢ OEA % EOAOA8O xAOAO 0O
transmission, and distribution system has about an unrestricted two days woht of centrally maintained

O00i OACA AAPAAEOU8 4EAOA EO Al 01 AAT OO T1TA AAUBO xIi OOE |
installed - and mandated by- the Dubai Municipality at individual building sites. But the Dubai Electricity and

Water Authority is developing an Aquifer Storage and Recovery project to inject 60 billion gallons of

desalinated water into groundwater aquifers in the desert. This can be drawn on when needed and

constitutes enough water to supply Dubai with 50 million gallons dailyor 90 days. For more information, see

'TCAl 4A01 OAOT h O$OAAE (AO 300OAEGWANEwA3Jana 010 2 AO0T OOAA O]
https://gulfnews.com/uae/environment/dubai -has-sustainablewater-resourcessaysdewa-chief-

1.79646751.

379 https://www.ifri.org/sites _/default/files/atoms/files/eyl -mazzega_cassignol_desalination_us_2022. pdf

19-21.

380 https://world -nuclear.org/information -library/non -power-nuclear-applications/industry/nuclear -

desalination.aspx

381 These numbers are estimates and vary based on the quglof the seawater (ie. water salinity,

temperature, etc.); check sources from references below. messed up when moved.

382 hitps://www.if ri.org/sites/default/files/atoms/files/eyimazzega_cassignol_desalination_us_2022mpdf9-21.

71 -h O0$%7! ! xAOAO )1 OAOT AGET T Al | AGEOT OU 3AO00GEAAO #I11
Gulf News 20 August 2016https://gulfnews.com/business/dewa -awards-international -advisory-services
contract-for-reverse-osmosisdesdination -plant-1.1882351.
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longer additional waste heat being generated from planned gas development to make
running MSF appealing. Pablo explains how, with MSF, electricity from renewable sources
would have to be converted to steam to be used, wheais it can be used as is to power
pumps in RC384

The turn to reverse osmosis has been ushering in a reassessment of efficiency that is now

ascribed to the decoupling rather than coupling - of electricity and water infrastructures;

decoupling, DEWAOOCCAOOOh AT O1 A AT AAT A GAEIT T BITO T £ A
)T AEAZEAEAT AEAO AOA DPAOOEAOI AOI U AOAOEAAA OI A
production levels. Seasonal water and electricity demand mismatches are indeed a cause of

conE AROAAT A OAEAEAEAT Audé AT T AAOT O AilTTc¢c OOEIEOD
$OAAEG O Ox Al SRR fo recdidés ihighérdhan winter demand because of
air-conditioning,38” water demand remains relatively stable. Population growth has

amplified the effects of demand mismatche®8 But with reverse osmosis, electricity and

desalination plants are separate and production can be determined by ned®.! T U O A£OA A
AOAT 6 C A E-hs6ocia®d tolupling ar& made irrelevant, furthermore, by the planme

DEAOCA 100 T £ 1 AOOOAI CAO AT A AU 2/ 60 APPOAAEA

Economic savings and profits - seem to be special considerations in the drive towards

greater operational efficiency, which sometimes gets equated with sustainability and turns

holistic environmentalism to ecometrics. Among DEWA management, sustainalyliis

thought to be achieved by optimizing operations by increasing efficiency in resource

ET POOO AT A AT EOOCEITO AT A ET AT 66068 'O OEA (160
#1 1 COAOO ET $OAAE EI c¢mpwh A& O Elic®Pdsidehthh . AOO
Generation (Power & Water), made statements to such an effect. Explaining the

OOOOAET AAET EOU O0060T h EA OOCCAOOOh $%w7! OOAOOA
to ensure sustainability is really to reduce our cost [and] at theasne time reduce our

AT EOOGEIT 1 O0fr OY86 4EA OAAOO OOOAOGACUG6 &I O AT ETC
efficiency; this can be achieved through various means, among which he highlighted

technical and business model innovationSince 2006, he claimed)EWA had achieved 31%
improvement in efficiency in desalination production through optimization, which he

translated into 14 billion AED in savings and about 20 million tons of CO2 emissions

reduced. Lootah added that DEWA had also been making investmetddiversify its

AT Aocu Oi OOAAOG AAUT T A 1 AOOwaiound Ae@on@ldesBHatA T OA A
we would be unable to sustain the same bottom line or profit margin if we continued doing

things as we have beeincluding building MSF90 Sustainablity appears as such a way to

improve business.

384 |nterview with Pablo, Dubai, 10 February 2021.

385 ootah talk? Or Saleem interview?

BEOAAEBO OO0i I AO OAI PAOAOOOAOG AOA OAcCOI AOI U TOAO tm # A
Extended hours of exposure to this weather during certain times of the day can be life threatening.

387 prospectus, p. 58.

%o A0 ARG 0AOI A bheWakel addEndddy Sextdrédnditie Usedf a Nexus Approach in Abu
$EAAEhG ¢mpo8

389 Saleem interview

3% DA panel survival or sustainability
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4EA AT OO I TETA EO EAU Oi AOOEIT OEOEAO 1 EEA $%
i AEET ¢ OEA DPOAI EA OAAOI O AxEEZEAEAT O-ET 1T OAAO O
AE T AT13& iErot@unnd profit. Such an emphasis on the profitability of governmental

bodies is part of a broader embrace of freenarket ideology by governmental authorities

and companies in Dubai, which relates to the long history of thick pubHgrivate ties in

Dubai. But it also peaks to a global condition, for as Erik Swngedouw suggests, rather than

being the antithesis of privatized utilities or private-public partnerships as is often thought,
government-owned utilities today can run with the same logics, investing and operating

internationally and treating water as a commodity392 Indeed, DEWA is a largely

government-owned private company®3 and is among the more profitable governmental

bodies. The utility is very casikCAT AOAOEOAh %OEA OAI 1 O 1 A8 $%7! 6
standaloneprofitsET ¢m¢e¢n OEA UAAO EO AAOAOEAAA AU $ %7
DAOAEI Oi ATAA AT A COI xOE ET EOO |1 PAOA&EEC EEOOI
that year came fromgrowing demandand from changes to its tariff structure3®4 This

emphasis on profitability is unlike in LA, where the Los Angeles Department of Water and

Power talks about revenue to cover costs and not profit. For DEWA, profitdiby has taken

on a new significance since the 2022 public listing of 18% of its shares on the Dubai
&ET AT AEAT - AOEAO AAAAOOA EO AAiIT1 OOOAOAO OEA
Profitability is highlighted as a selling point to future sharehdders in the prospectus

DOAI EOEAA &£ O OEA 1 EOOET Ch xEEAE AAOAOEAAOG OE
xEOE EECE OEOEAEI EOU 1 OAO ®BAOE &I 1 x AT A OEAOA
11TTC xEOE POl ZEOAAEI EOUR A AA&E AdBskibnAolROEO DA OO
helps to bolster, with implications for financing. Among governmental authorities, DEWA

has come to be associated with efficiency and technical competency. Eric notes, for

ET OOAT AAh ET x $%7! EO OEAxAA OIOAHNMS A@OAA @O Al

3AOAE | OAAEAS8O T AOQOEITTAI TEI AlTibBPATU8 (EOOI OEA
DOl AT Al 011 OAO &£ O 3A0AE ' OAAEA8O AECCAOO EOO
AAAOAOOAA OAAEAEAEAT Ods ot that ArendkcOHadibden Privai2d i © OET 1 A
01 Al AAoh EA OAuUOh AGO &£ O A 111¢c OEIi A EO EAO

anything because they were the only technically competent, welesourced operation in
OEA EET CAT I 86

W HEAOR O4EA $OAAE -1 AAI 88 K tnuy

22 AOT 1 AOET C xEOE 3x1 CAAT Ox80 Al i1 Al OGshggebtedtiawhtbrisi ¢ AT CE
a commodity in Dubai as it gets produced through desalination rather than is extracted as a natural resource.

Production capacity has to be planned and built, more like how power is dealt with in other places than

water. https://www.redpepper.org.uk/hydropolitics -an-interview -with -erik-swyngedouwwater-

privatisation -desalination/

393 Raafat

3% https://www.dewa.gov.ae/en/about -us/media-publications/latest -news/2023/02/dubai -electricity -and-

water

395 prospectus , 48.
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The transition to RO, lowever, is complicated by other economic factors including the issue

of legacy infrastructures and amortized assets. Hamza, for example, spoke of MSF as a

legacy infrastructurethat will only slowly be phased out. MSF plants are important assets,

he saysand as such will not be retired before their lifespan ends. MSF technology as a

whole will be put to rest once all existing plants have lived out their lives. He qualifies that

these plants have long lives becaugbey were built to last Robert likewise rotes that MSF

plants, which can cost a billion or so dollars to build, can be run for 30 or 40 years, with

minimal maintenance and cleaning required tkeepthem running. At present, existing MSF

plants in Dubai are scheduled to be decommissioned in somases as late as in 2062¢ As

21T AAOO Agpbl AET Oh 1T OAOOEI Ah -3& DI AT OO0 AAATI A
AobAl OAO ET OAOOAA ET OEAI Al OAAAU OAAI OPAA88 4
producing water from them as long as they work. Utiligs might not choose to prematurely

tear MSF plants down to replace them, but when it comes to developing new capacity they

will go with a different technology like RO. That is why the desalination fleet remains very

mixed and why there is still a lot of termal capacity, he concludes, adding that the only

reason to actually start decommissioning MSF plants early is if the energy differences

AAOxAAT -3& AT A 2/ AAAT T A O A@OOAI A OEAO -3&
I DAOAOABS

- 1T OAT 6AOn I A EAOEOAT Au AT AO OAI AET AOT OT A 2
Gulf- which is expected to intensify with climate change (see more later); this has led to a

TARAA £ O AAAEOEI T Al OOAAOI AT O bpe&iyAdiepdhse. OEAO
Robert says that DEWA managers may have spent many years seeing RO as a technology

OEAO AEA 110 xT OE xA118 )1 poyn TO0 pwwnh -3&
OAAOOAO OEET C O Ai 86 4EAU durhed relaiiily/IRob@OET 1 AA

said that within DEWA, some top decisioimakers, including Lootah, are partial to MSF and

are attached to the waste heat idea. But if you follow the money, he states, all desalination

spending is happening on RO. Issues with salliy can be dealt with in RO by adding passess

or layers of membranes, as Robert explains, where two passes are used for saltier water as

opposed to one. Robert says that within 50 or so years, as feed water gets saltier, plants

could even use up to three asses. RO systems will definitely be less efficient when that

gets to be the case, but efficiency, he says, is improving as the technology develéps.
&AAAxAOAO OAI ETEOU AT A TOEAO NOAI EOU EOOOAO E
Acciona Water €O says is probably one of the most important areas of research and
AAOGAT T i AT O POAOGAT Ol Uh xEOE , 11 Ote@amdnt|ti@ell ¢ OEA
OEETE EOO frEA8 2/ vy ® EI¢c O AA A PEAAA 1T £ AAE

O#1 AAT %l AOCUSJ 4EA theGxobaOFe®Ecbnbmiciider3 1 1 AO AT A

3% DEWA Prospectus for the Public Offering of Shares in Dubai Electricity and Water Authority PLESKIarch
2022, 54.

397 personal conversation with Robert, online, 28 May 2020.

398 Survival or Sustainability Panel, IDA World Congress, Dubai.
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Dubai has very assertively and ahead oimost other Gulf locales embraced solar power,

which is helping establish the utility as a leader. This assertiveness has been linked by

some to the centralized nature of decisioimaking in Dubai, which allows the citystate to

remain open and responsiveo trends,*%0 but which also produces vested interests. There

AOA TEIi EOO O1 Al AAT AT AOcCUd8O AAT POETT OEAO 060
status and commercial interestg'91 in addition to limits from solar energy as a technology

more broadly, OAE AO OEA Ei PAAO T &£ O 1 AO6O EIT OAOI EOO/
water.402

EGO OOAI
1 399¢C |

A o
01 3OA G

41T AAuh OEA OOA1T OEOEIT T O1 OAI AAT AT AOcCuUdé EO A
introduction of significant policy, management, and infrastructure change#t the policy

level, strategies like theDubai Integrated Energy Strategy 203@hich was launched in
2011403 and the Dubai Clean Energy Strategwhich was launched in 20154 detail plans,
goals, and deadlines for the energy transition. ThBubai Clean Emgy Strategyis the

principal strategy guiding the transition, and, as Saleem explains, aims to reduce reliance
on natural gas?0> Today, natural gas provides the emirate with about 87% of its energy
needs including for desalinating watert% This is down fromover 99% in 2016407 At

launch, theDubai Clean Energy Strateggimed to shrink reliance on natural gas to 61% by
¢nmon AT A EAOA AT OAT GEOI 11 AT O MAEOE AI12%3% flom Al
Oil1 AOh xb AOTI1 1 O6A1 A Awhich ds/ricypdints D is hot verA 1 A A
clean#09 By 2050, 75% of total energy was to be from clean energy sourc€8This has

AO
I

ple)

U
i

399 Dubai Electricity and Water Authority, DEWACIlimate Change Repo@021, 2021, 7.

400 personal interview with Eric (Dubaibased energy manager), Dubai, 25 March 2020.

401 |bid., Personal conversation with Arif, telephone; Personal conversation with Raafat, Dubai, 29 March

2022.

402 personal interview with Peter (Dubaibased water manager), Dubai, 22 March 2022; Personal interview

with Hamid (Dubai energy manager), Dubai, 16 January 2020.

403 Dybai Supreme Council of Energfubai Demand Side Management Strategy: 2022 Annuald®e(Dubai:

DSCE, 2022): 7https://dubaisce.gov.ae/wp -content/uploads/2023/06/Tagati -Annual-Report-

2022_Hor_Epsmall.pdf.

0053 OAAE #HICAAIT3 OIAOACU Guif News28 Ndddmhds 2045h 6
https://gulfnews.com/uae/government/dubai -clean-energy-strategy-2050-launched-1.1628043.

405 personal interview with Saleem (DEWA), Dubai, 3 February 2020.

406 Dubai Electricity and Water Authority, DEWA Sustainability Report 202@ubai: DEWA, 2023): 32.

407 Dubai Electricity and Water Authority, DEWA Sustainability Report 201@ubai: DEWA, 2018$: 65.

WO$ OAAE #1 AAT WA ldst Bdaed OMaygA0Mitps://u.ae/en/about -the-

uae/strategies-initiatives -and-awards/strategies-plans-and-visions/environment -and-energy/dubai-clean

energy-strategy.

WoOEA Al AEI O A1 AAT EO $%7! 680 xi OA AT A OEAO EO sEO0 Al AAl
AAOGAT AAA & of 1T &£ AT Al AT i AOOOEIT xEOE OEA EECEAOO 1 AOGA
OEAO EO x1 Ol A AA AAOGECI AA 001 AA AAOAT1T AAPOOOA OAAAUSG
could be added onto it in the futureHe says that this is clean in quote marks and that it was certainly not

even as clean as natural gas. Personal interview with Eric (Dublaased energy manager), Dubai, 25 March

2020.

WO$ OAAE #1 AAT %l AOCU BAMNAWSZ8QIbvengber @up u,NA @ISAORMAER & 1 AAT %l Al
3 0 0 A QWAEIh st updated 7 May 2024.
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since been upped to 100%11AT A OAIT AAT WiMAnhgerialy AH@ Ruba& Bupreme
Council of Energy was established in 2009 to oversee the transition outlined in these

OOOAOACEAO AT A 11T OA AOTAAT U xT OE 11 OPIITEAU A
concerned authorities & energy bodies to delivenew energy sources while employing a A
AAT AT AAA APPOT AAE O1 bWITHe Rdyddiory@andGipdrvisBry OEOT T 1 A

Bureau was also set up in 2010 to regulate private sector participation in electricity and
water generation, which was made legal in Duban 2011 and which was hoped would help
attract investment and expertise for new infrastructure developmentil4 Infrastructurally,
the Mohammed Bin Rashid Solar Park, which is expected to generate 5GW of energy by
2030, has been coming online in phases sie013415 Infrastructures like MBR Solar Park
are seen as a way to achieve green economy leadership through technology transfer and
expertise development by way of privatepublic partnerships (see more later) and through
attracting capital.

The economis of solar energy, particularly for a citystate without significant fossil fuel
OAOAOOAOh AT A AT AOcUu OAAOOEOU AT 1T AAOT O Agbl AE
and enthusiastic embrace of solar. Robert notes, for instance, that any energy costs

AOOT AEAOAA xEOE -3& AAOAIETAQGETTh AOAT EE PI x
concern in a place like Dubai, which is a net energy import&€ unlike Abu Dhabi and

Riyadh417 Salwa explains furthermore that sustainability has been gaining traction ithe

51 % AAAAOOA OEA AATTTIEAO I AEAO 11 OA OATOA 11
OAEET ¢ AAAAOOA OEAUBOA coOi xi O EAOGOh AOO OEA
argues#18 Besides the much talked about concerns over emissions and costs, émergy

transition, as was noted to me in hushed tones, is in no small part related to energy security
CEOAT $OAAES6O0 OATEATAA 11 1A0AOE GCAO AODPAAEAI
O1 OOAA T £ $ &AKES GanET AD OO0 OO0 0 A AlectEtitpgeseaod® § O

Since 2008, the UAE, including Dubai, has imported Qatari gas through the Dolphin Gas

“g GAAE % AAOOEAEOU Al A 7 AOARZerobypom ihduigbuiheeg mefetts OGP DT 000

AT A ET EOE A OE Otosh/é@wwpdewa.gok.&k/e/abaut -bs/media-publications/latest -
news/2024/05/dewa -supports-netzero.

26 GAAE %l AAOOEAEOU AT A 7A0A0 1| OOET OE OUBloohsrAAE $O1 PO #
https://sponsored.bloomberg.com/article/dewa/dubai -drops-clean-coalfrom-its-energy-mix.

301 AT OO-3DAA®E 30DPOAT A # DEIEAEttpsi/dEbattde AcD. @l fvabout -dsce/.
4401 AT O ORegumatorly @nd Supervisory Bureau for Electricity and Waterd.,
https://rsbdubai.gov.ae/about -us/.

WH- T EAT T AA AET 2AO0OEEA DEWAA.BOS/Qivw.2WalgdyQe/ed/AbODELh 6
us/strategic-initiatives/mbr -solar-park.

416 Dubai Electricity and Water Authority, DEWA Sustainability Report 201@ubai: DEWA, 2013): 22.

417 personal conversation with Robert, online, 28 May 2020.

418 personal interview with Salwa, online, 28Viarch 2022.

419 personal interview with Raafat, online, 22 March 2021.

200 T OETTU $E O0AT1 Ah O4EA 58! 8%8 . AMBhdnbad7@mdfHnr, ' AO O +A
https://www.bloomberg.com/news/articles/2017 -06-07/u -a-e-gulps-gatari-gasto-keep-dubai-s-lights-on-
despite-spat.
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Pipeline 21 which has guaranteed the country supplies over the long term at prices below
market value#22 Dolphin Energy, the company formed to devep and manage the pipeline
project,#23 signed a 25year gas sales agreement in 2005 with the Dubai Supply Authority
(DUSUP¥24 the supplier of gas for Dubai government entities, including DEW#&S In

addition to pipeline deliveries, the UAE has also importedduified natural gas from Qatar

by boat since 2010, particularly during the summer when electricity demand peakisé As

Raafat notes, the pipeline agreement with Qatar is set to expire in 2032 and will be up for
renegotiation, which could have significant inplications for the price of power from natural

gas in Duba#2” Moreover, recent geopolitical tensions in the Arabian Gulf amplified energy
security issues. When a diplomatic crisis broke out in 2017 and UARatar ties were

severed, worries over the future @ boat and pipeline imports ledBloombergto report:

05! % . AAAO 1AOAOE . AOOOAI 48WAIB bodtishipménk Breres OA A E
suspended during the crisis, pipeline deliveries continueé?® And although the crisis de

escalated in 202230 and diplomatic ties were fully restored last year43! energy

independence in the UAE remains a governmental priority. The country aims to achieve gas
supply selfsufficiency by 2030 and has intensified ongoing prospectigi2OA OOAD OEAO

O

Qu

2161 1 PEET Off &bl Gad Mido@ fEdst1 June 2008,

https://www.oilandgasmiddleeast.com/news/article -4777-dolphin-delivers.

220 AOOT T Al ET OAOOEAx xEOE 2AAZAOGR 111 ETAR ¢c¢ -AOAE c¢mgp
2 A A OA A AMEER 18Ky ®008,https://www.meed.com/uae -purchasesgasfrom-dolphin-pipeline-at-

reduced-rate/ .

22ppbp T A $11DPEET %l AOCU EO 1 x1 AA edtientOdhiBle or Sodddeign | AT O 1T £ !
xAAl OE £O01T A - OAAAAIOAand Ges Mitld Edsil Jupef2DB.OA OOh 6

245511 DEET %] AOCU 3ECI O ,711C 4A00 ' AOEngrddsRévsAge®dAAT AT O x
WAM,3 May 2005, https://www.wam.ae/en/details/1395227421232

2501 AT OO0 |/ OO0 /DOSURH.E s Oy IdUsd.ae/our -business/our-organisation/ .

26gimon7 AAAh O3EAIT T h 1AO0A0 OI 3 Rebtbry A0 April.2008,01 $OAAE AOIT I ¢m
https://www.reuters.com/article/us -shell-gatarlng-dubai/shell -gatar-to-supply-Ing-to-dubai-from-2010-
idUSL2070760120080421

427 personal interview with Raafat, online, 22 March 2021.

28 T OETTU $E O0AT 1 Ah O4EA 58! 8%8 . AZBbenbardd7Géndzr. ' AOG O +A
429 Five Things to Know About the Qatat O1 /& ARJ&zde@afiodlune 2017,

https://www.aljazeera.com/news/2017/6/10/five _-things-to-know-about-the-gatar-gulf-ritl 01 AOAO 7 EI 1
3EQOO0 ' A0 O0EPAI ENnANazéeial8Iune@§171 0 # %/ h 6
https://www.aljazeera.com/news/2017/6/18/qgatar __-will -not-shut-gaspipeline-to-uae-gp-ceo.

Wenep 1 AOEAA OEA AT A T £ OEA Al T AEAAA OEAO AACAT ET c¢mp
but the GUf @ E OE O , Aaréidh ®oli¢y27hl@nuary 2021 https://foreignpolicy.com/2021/01/27/qatar -
blockade-gccdivisions-turkey -libya-palestine/.

BThA 51 % A AAOOU E 1A0AO0 AT A 1A0AOE Ai AAOGOU ET OEA 519
1AO0A0 2AT PAT %wi AAOGOEAOG AO ' OI £ ' OAA 2AT AOGETT O )i BOT OA
https://apnews.com/article/qatar -uae-gulf-politics-diplomacy-a6fbc6fe55baae6ae0665be3a8872a09

g Al EA 3AT AT AT A 11 AGAT AOA ' OAT AT h O! 1 -310%EAEANSD AIUTh G U d,
Mackenze, 2 August 2023 https://www.woodmac.com/news/opinion/tortuous _-path-to-gasself-
sufficiency/n * ATT EZAO ' 1T AT Ah O! A0 $EAAE Aibde N&tiGnAlA Eebrialy $ AOAT T D

2020, https://www.thenationalnews.com/business/energy/abu_-dhabi-and-dubai-to-develop-new-gas
reservoir-in-jebel-ali-area-1.973341.
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would allow it to break itsreliAT AA T 1 EI Bl 0 veryshificantighsGesed@ 6
was discovered in 2020 along the Dubafbu Dhabi border, the implications of which
remain to be seert34

The Mohammed bin Rashid Solar Park in Dubai. Photo courtesy of CR¥N.

This early andd OT COAOOEOA Al AOCAAA 1 £ OI 1 Abinkisgd AOOOEAOQ
T AOGOOASE AT A $ OA Amakity, whidhtaie Ankell ByGone to th& gty

centralized nature of decisionmaking in the emirate. Eric tells me, for instance, that

$%7! 8 O dainking Approach to solar relates to the relative ease with which

OxAAPEI C PilEAU AEAT CAO AAT AA ET 601 AGAAA CEO
structure.43¢ Concentrations in decisionmaking power are a significant feature of Dubali,

enabling the churning out of policies by the Sheikh and a small network of trusted

confidants, many of whom head governmental authorities like DEWA and sit on the

433 | OETTU $E O0ATI Ah 058! 8 %8 &EI ABIoo?nbe@lBRebrOary’Z(EQQ;(;AOO A0 &
. news/a k di

eIf—suff|C|ency i
W ATTEAAO ' T AT AR O A0 $EAAE AT A $0AAE Oi $ACAIT P 6A00
30EIT .AAAO ,.'h 1AOQAO0E ' AO )i bl 088> Gahad Rebruafy@md, * AAAT I |

https://www.spglobal.com/commodityinsights/en/market -insights/latest-news/ngtqral -gas/020420:uae- 5 A
still -needsIng-gatari-gasimports -after-huge-jebel-ali-discovery-analystd] 6 EAOT O +71 OOAOh O51 AAO

*AAAT 11 E ' PatdledmEEGEIMSICE FAbduary 2020 https://pemedianetwork.com/petroleum -
economist/articles/upstream/2020/uncertainty -cIoudsiebeI—aIi_-qasomimism.
47 ] OACA AT A -AQ " OODAAEET OAPIbBAO @ABE OGNNGRAYIEOT i $OA

2019, https://www.cnn.com/style/article/mbr _-solar-park-dubai-desert-intl/index.html .
436 personal interview with Eric (Dubaibased energy manager), Dubai, 28arch 2020.
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T OAOT T AT O 1T £ $O0AAFEhSOcoond Avdris AeséiAwithitiie Sheikzd N
implement his visions*38 but also has influence over policymaking in its own right.

#1 1 ZEAAT OO OEO 11 OAOEIT OO 1 OEAO AOOEIT OEOEAO
xEOE $OAAES8O CI OAOT 1 AT Oh OOGCGCAOOO OEAO $ %7!
the most powerful peode in Dubai not just because of how profitableie. successfut

DEWA has been under his leadership but also because of all the governmental boards he is

on 439 Some of the boards he sits on make decisions that directly impact DEWA. Al Tayer is

the Vice Chaman of the Dubai Supreme Council of Enerdy? for instance, which

technically regulates DEWA41$ %7 ! 6 O Al AOAAA T &£ OI 1 A0 AAE OA 1
%OEA AAI EAOAOh AAAAOGOA T &£ xEAO EA Ad@AOEAAO A
approach [that] he takes to Dubai is going to be whatever Dubai wants to be seen as, it's

CilETC O AA OAAT AO A OxAOA OEETEET C #®1 OEAO
"AET C &£ OxAOA OEETEET C EO EAU O $OAAEG6O EAAI
other countries in the region, Eric says; other places in the Gulf, especially Saudi, are

catching up as the costs of solar are falling, but DEWA did move fif4t.

6 P
6 O

311 A0O6O AAIT POETIT EO AAET ¢ pOIl PpPAA OPb AU OEA E
secuing, which while enabled by publicprivate partnerships are also enabled by DEWA

being a largely stateowned enterprise. As Eric explains, the regulation that enabled public

private partnerships, which he suggests was motivated by attracting capital (sesore

| AGAOQh EAO EAA OEA AAAAA AATAZEEOG 1 £ CAOOET C
Al O T Ax OAAETTITCEAO 1 EEA 06 ¢ DPEI O OT 1 OAEAOY
OEECE NOAI EOQU AAOGAT 1 PAOOG6 1 EEA rantdthatabel x AO 1T O
being brought in#44 Recently, DEWA secured globally low prices for solar and reverse

i Ol 1 OEO AAOAI ET AGET T 8 -récetdof bedlidgiwérid redoli o0 E OO OO
AREEAOEI C xi Ol A OAAI OA Al AAGOEAEOUI ®AGARADVABAIN
AT OO0 1 &£ Al AAOOEAEOUS | £ vBQCATETE 11 O0EAOA ))

1.69¢c/kWh on Phase V in 201945 Eric notes that these records make price no longer an
obstacle for desalination the way it used to be when energy weproduced solely from

natural gas#46! O ( AOOUAT h $%7! 680 OAOAOOGA 1T OiI 1T OEO bI Al
through a public-private partnership, secured a world record low price of $0.277 per cubic

B AOOET (OEAOh O4EA -803Aiktopher DadidsdnPpubagj: fitre dslinerabitity of
Success2008, 158160.

B4EA 30POAI A , ACEOI AGETT #1111 EOOAA ET OEA %i EOAOA T £ $
Executive Council £ $OAAEhd 1T AxO OAIT AtAsyAddubaiyov deleh/ditdhh O ¢ m¢g oh
hub/news/2023/december -2023/law -on-the-executive-coundl-of-dubai/ .

439 personal conversation with Arif, telephone.

40057 600 - A Dubdi Suprende Council of Energy.d. https://dubaisce.gov.ae/en/our -members/.

441 Dubai Electricity and Water Authorty, DEWA Climate Change Report 20@ubai: DEWA, 2021): 4.

442 personal interview with Eric (Dubai-based energy manager), Dubai, 25 March 2020. Similar conclusions
were drawn in other interviews | had, including Personal interview with Liam (Dubai Future Foundation),

Dubai, 18 March 2019.

443 personal interview with Eric (Dubai-based energy manager), Dubai, 25 March 2020.

444 personal interview with Eric (Dubai-based energy manager), Dubai, 25 March 2020.

445 DEWA Prospectus for the Public Offering of Shares in Dubai Electricity and Water Authority PLESKIarch

2022, 45.

446 personal conversation with Eric (Dubaibased energy manager), online, 13 March 2020.
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meter of desalinated water?4” Despite private sector participaion, continued state control

OAl AET 6h AT A EO EAU O OAAOOETI ¢ OEAOA 11 x DBOE
Participation of the Private Sector in Electricity and Water Production in the Emirate of .
$OAAEhO $%7! EAIT A A 1117 gendration.iLaw No.& @AW foAT A Al A

public-private partnerships that have to be undertaken through an Independent Power

Producer (IPP) or Independent Water Producer (IWP) respectively; these are special

purpose vehicles (SPVs) set up between the consortium pfivate companies involved and

DEWA in which DEWA always retains a majority of shares. The SPV develops, operates, and

owns the water or power generation infrastructure, and sells what gets produced to DEWA

through a longterm agreement (in pre-agreed onamounts and at preagreed on prices)*8

These longterm agreements for very large projects are possible because DEWA is mainly

OOAOGA 1T xT AAh xEEAE -BEOAOCAEDEOARAADDS AEAADPAAOA
make very long term investments*4°

But the top down approach- and government monopolization, particularly as the

government is run with private sector logics?>? has other limiting implications for the clean

energy transition. This has been especially apparent with decentralized solar energy

programs. In 2015, DEWA launche&hams Dubaia distributed solar energy net metering

program that received much publicity; customers were allowed to install PV panels and

DOl AOAA AT AOcU OEAO OEAU Al Ol A ASEBéxplanstA O 1 £&
i Ah AOOOT I AOOSE OAOGET cO AOA OEA Oi AOCET Al 0OAO
have paid and what they do pay for electricity. When Shams Dubai was first introduced,

011 A0 AT AOcCUB8O Al 66O XAO$%EE@BAOAOEEEO@IA@0 A
AT AOcus ® POEAAO EAOA AOTI pPAA AT A $%7! 860 OAOEE
decentralized solar emerged>2 In response, in 2020, the utility introduced restrictions that

m\ Oll

“rs OAAE %l AAOOEAEOU AT A 7AO0A0 ! OOET OEOUHh O$%7! ! AEEAOGAO
Levelised Tariff of 0.277 USD Per Cubic @OA £ O EOO (AOOUAT 3AA 7A0A0 2A0A00
release, 3 September 202Mttps://www.dewa.gov.ae/en/about -us/media-publications/latest -
news/2020/09/dewa_-achievesa-new-worlds-breaking-recordn * AT T EZAO ' 1 AT Ah $ Ax 3EC]
0OOAEAOA | COAAT AT O &I O ([ he Qdaiahd B1 Mardh®AA1,ET AOCET 1 0| AT ()ﬁ )
https://www.thenationalnews.com/business/energy/dewa -signs408m-water-purchase-agreementfor-
hassyandesalination-plant-1.1194774.

448 personal interview with Eric (Dubai-based energy manager), Dubai, 25 March 2020; Law No. 6 of 2011

Regulating the Participation of the Private Sector in Electricity and Water Production in the Emirate of Dubai.

While private sector participation is allowed in generation, transnission and distribution remain the remit of

the government.

W Faris A3 O1 AUI AT AT A =11 "8 11 OAOI ATh O#EET A80O %OOAT OEAI
Center for Strategic and International Studied1 December 2023 https://www.csis.org/analysis/chinas -
essentiatrole-gulf-states-energy-transitions.

450 personal conversation with Arif, telephone, 5 March 2024.

451 personal interview with Eric (DubarA A OAA AT Aocu I AT AcAogqh $OAAEh ¢u -AO
50E1I EOU $%7! , AOT AEAO 31 1 ARV TOch16 Wdrch 201Aps/vBv@AO-ET ¢ 3 AEAI
tech.org/dubai_utility_dewa_launches_solar_pv_and_net_metering_schefne/O( | x 3 EAI 0 $OAAE . A
001 COAI PoWeth&EL®HMay https://powern sun.com/how-shamsdubai-net-metering-program-

works/ .

452 personal interview with Eric (Dubai-based energy manager), Dubai, 25 March 2020.

O,)>°J>1
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significantly limited distributed solar power production.453 With these restrictions, far

fewer projects than there otherwise would have been are now expected to come online,
Eric explains#>4 A number of people | spoke to noted how this is because distributed solar
OEOAAOQAT O $%7! 60 Aidihat AEWAHRAsithe Eapatithto hroteO Al
schemes that do that. Raafat told me of a private real estate development that was blocked
from going completely oftgrid, and of a solar installation by a private company for a
governmental entity that was effectiwely killed off when the entity was forced to install

with the government instead#5° Arif likewise informed me of a private multinational,

which tried to install solar panels to meet all its total electricity needs prior to restrictions
but was not allowed b and was forced to buy energy from DEWA. Arif says, privatization in
Dubai is managed in a way for the government to encourage investment while retaining
control. He suggests that this enables Dubai to maintain its image of being open for

businessevena®EA Ci OAOT i AT O EITAG A 111iDPI1U8 O4EA
AOAOUOEEI ¢8 ' O AAOOh Ul O60A A OObPDBPI EAO Al O OE
I'TA Ul O AAT 60 AA OIT AEC8 91 O AAT 60 1T OOOEET A

Moreover, producing eletricity from solar power and using it to generate desalination in

specific is not without its issues, with the transition to solar riddled by concerns over
intermittency. Intermittency and its implications for supply reliability, a consultant familiar

with$ %7! 6 0 OOAT OEOETT Agbl AET AAh EO®SITA 1T £ OE
O/ AGET 601 U O11 A0 EOT 60 A OEI OA&GWIIVished OT 1 A
the research and development center at the MBR solar park, among the facilities Wsaas

a pilot 50 cubic meters solafpowered reverse osmosis desalination plant. The RO plant is
contained in a room almostsimilarly sizedto an adjacent one where batteries charge all day

to power the plant from sunset to sunrise*>® Zaher, a Dubabased faleral water manager,

adds that battery technology is still under development and not yet so advancé®@.Hamid
AEEI AO ET OEAO OAT Aocu OOiI OACA +r OOEI T Y EAO OI
AA OAAT 6 AT A ODPAAODI AOE Gthdr storaQetechniguiedli®ed Ax AUhd A
concentrated solar power are being developed in the meantimé1 07 A8 OA Cci &6 A 11 0
AoPbAOEI AT OO CiETC TThoe %OEA 11 OAA8 $%7! EAO A
storage capacity through, for instance, a concentrated solpower plant and parabolic

troughs.462 Experiments planned in 2021 on the MBR RO plant included attempts to

BBOs%w7! 111101 AARAA . Ax 2ACOI AGET 1 O ATdalEdekgiks 10July BDRAE . AO
https://solar_-me.totalenergies.com/en/dewa-announcednew-regulations-shamsdubai-net-metering-

schemd] )1 EAO 40ACAOh O$ OAAfets QKA EHOIUI it A CON BI&dazBd2E Maydh o . AO
2020, https://www.pv _-magazine.com/2020/05/26/dubai -utility -clamps-down-on-net-metered-

commercial-solar/ .

454 personal interview with Eric (Dubai-based energy manager), Dubai, 25 March 2020.

455 personal conversation with Raafat, Dubai, 29 March 2022.

456 personal conversation with Arif, telephone, 5 April 2024.

457 personal conversation with Khalil, Dubai, 6 February 2021.

458 personal interview with Eric (Dubai-based energy manager), Dubai, 25 March 2020.

459 personal tour of the DEWA Research & Development Center, Dubai, October 2019.

460 personal interview with Zaher, Dubai, Dubai, 23 September 2019.

461 personal interview with Hamid (Dubai energy manager), Dubai, 16 January 2020.

462 personal interview with Eric (Dubai-based energy manager), Dubai, 25 March 2020.
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completely disconnect it from the grid463 When | spoke to him in 2019, Zaher clarified that
natural gas was cheaper, more secure, and wé&hown then as a technology, and that the
idea was to keep natural gas a main source of power for now for desalination and begin
introducing solar until the technology and the knowhow develop464 It is to the developing
of this know-how that | now turn.

Capacity Building, Knowledge Transfer, and Emiratization

Joint ventures?#65 the importing of talent,*66 and a focus on Emiratization or the

prioritization of hiring Emiratis for significant technical and decision-making positions 367

have been key to develojmg the capacity needed to make Dubai a green leader and

innovation hub. Dubai aims to go from being ararly adopter- as Salwa and Raafat both

refer to the government there*s8 - to an innovator 469 Attempts to spur innovation, which is

a priority for the utility,° AOA EECEI U OEOEAIT A AO OEA -"2 31
$ACAT T PI AT O #A1 OAOh xEAOA AibpITUAAO OGEO EI
smart grid, energy efficiency, and water technologies in various ladg

A
E

O —

463 personal tour of the DEWA Research & Development CentDubai, October 2019.

464 personal interview with Zaher, Dubai, Dubai, 23 September 2019.

0 A0O0T T AT AT 1 OAOOAOGEIT xEOE | OEZh OAI APETI T AR uv ! POEI ¢
2016, 306310.

466 parsonal conversation with Arif, teleone, 5 April 2024; Personal interview with Salwa, online, 26 March

2022.

487 personal interview with Salwa, online, 26 March 2022;

468 personal interview with Salwa, online, 26 March 2022; Personal conversation with Raafat, Dubai, 7 April

2022.

469 personal onversation with Arif, telephone, 5 April 2024.

470 Dubai Electricity and Water Authority, DEWA Sustainability Report 201@ubai: DEWA, 2019): 107108;

$OAAE %l AAOOEAEOU AT A 7A0A0 ! OOET OEOURh O3AAARAA -TEAITAA
3EI EATT 6A1 1T AU ET 53! ho htbshw@v.dovkigok Acel/bboy-us/medladl AAO ¢ mpx
publications/latest -news/2017/10/saeed -mohammedal-tayer-launches-jumeirah-energy-international -
silicon-valley-in-usa.

471 personal tour of the DEWA Research & Development Center, Dubai, October 2019; Personal visit to the

DEWA Research & Development Center, Dubai, February 2021.
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The DEWASustainability and Innovation Centre at the Mohammed bin Rashid Solar Park. Photo courtesy of
Emirates News Agency WAM/Gult Today 472

Developing the expertise needed around the green transition in particular is part of the

reasoning given today for the pasage of Law No. 6, which is talked about as a way to

attract both investment (see more later) and technical knowhow for the the infrastructure

AAOGAT T PT AT O OCOAAT AT AOCUd &dAkougaraidihT AAOAT ET

potentially more focused m attracting investment, with the first IPP being for a

conventional rather than clean energy project/4 IPPs and IWPs are today squarely framed

AO OAT AGAA O1 COAAT cOi xOE8 4EA 2AcOIl AOT ou Al

A@Al Pl Ah E hdent WateEprobubeksBIWP) are expected to play a significant role

ET OEA OOAWVakitdgiaghic dhitheDubbaBCean Energy Strategy 2050

AADOBOOAO OEAOA POEI OE OE Afmkigniniedidnandpudié OAAE DI A

private partnersiipsO1 1 AEA EOO Al AAT Af(dnptasis M PADACU A ¢
OEA $OAAE $ADPAOOI AT O 1T £ %AT i-gridatd paitrierBhipd dnd OE O1 O
AT 11 AAT OAQGETI T O xEOE OOAEAEIT T AAOO EAOGA AAAT EA

with businesses boosting innovation initiatives and technology to foster sustainable

472 Emirates News Agency7 ! - h O-"21 - 3711 A0 O0AOE +AU O0EI |l AOGudi 2AAAE
Today, 5 May 2022 https:// www.gulftoday.ae/business/2022/05/05/mbram _-solar-park-key-pillar -to--
reach-100-clean-energy-in-dubai.

473 personal interview with Eric (Dubai-based energy manager), Dubai, 25 March 2020.

474 1bid.

50, EAAT OET ¢ 7 A OFSB n.& At AsbEdb#A. ok delsdrvices/licensing -water-desalination/ .

a6 AOEOR O$OAAE #1 AhkBustbhabillyCluds Gehdyiq,h 6
https://www.thesustainabilitycloud.com/2050 -dubai-cleanenergy-strategy/ .
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enable the import of know-how required for the green transition and allow for sustained
engagement with experts (more below).

Partnerships are imagined to facilitate knowhow transfer from world -leading technical

experts, WhICh seems especially critical in desalination given the discomfort around RO and

$%7!1 80 AOOAAI EOE A AhefDa Ar0 Odagdels, IFhéardLd@s ! O O
expressing his fondness for MSF and appreciation of its robustness, mentioning his many

years of experience working on optimizing MSF technology; he never had confidence, he

OAUOh ET 2/80 O AOOH AAGGRA A A AAIAChDA AGQ TAGDC
AAPAT A 11 AAAT OpI ET ch )8i bDHDOOOEI C 11060 1T &£ AEE
O00PDPI EAOOh AT 1 001 OAT 66h AGPAOOOKh O1 1 AEA OOOA
these projects. We have to build coEf A AT A A 8pbivateé gadnerghips through long-

term agreements are seen as a way to build that confidence and the technological

knowledge conducive of it}’8 IPPs and IWPs are allowing DEWA access to top technological

experts. Peter tells me howthe prod O | AT ACAO xEIT 001 O $%7! 80 Al Il
Ppi xAO POT EAAOh xEEAE xAO AAOGAITPAA AO AT )oo0
ACWA Power, has already had experience working on maybe 10 solar plant projects and is

OPOT AAAT U TTA T £ OCERO I EI000 RAWDAIOEIAARRA4EA | AT A<
ETETAA 1#71 01 xAO AEOAO EAOGETI C AT A A Z£Ax DOI
project for some time?#7® Joint ventures and partnerships, as Arif explains, constitute a

significant part of Gulf governmrART 006 OOOAOACEAO &£ O OAPPEIT ¢ ETC
to jumpstart innovation at home. Innovation ecosystems in the Gulf are still very nascent,

Arif notes. Governments there have been investing in developing infrastructure for

innovation, which they can buy, but the expertise or human capital- necessary for the

ecosystem takes longer to develop, he says, which is where joint ventures and partnerships

come in48o0

Today, Gulf companies like the Abu Dhabi National Energy Company (Taga) and ACWA

Power have been leading clean energy and reverse osmosis development of projects in the

region through joint venture IPPs and IWPs; they are working in partnership with foreign

companies as a way to capacitipuild and acquiring extensive portfolios in the regpn that

enable them to become more competitive industry actors internationally8! Most of the

yoooO AT A Y700 ET $OAAE OOAE AO AO -"2 311 A0 O
Hassyan have seen DEWA partner with consortiums led by Gulf compamésin fact, the

477 Dubai Department of Economy and TourisnSustainability Industry Repor{Dubai: DDET, May 2024): 2,
https://www.dubaidet.gov.ae/en/research -and-insights/ -/mediaffiles/fags/sustainability -report/dubai -
sustainability-report-2024.pdf.

a7 AOOAO , 11 O0AE j$%7!q ET O3O0OOEOAI 10 3000OAET AAEI EOU(,
(panel discussion, International Desalination Association World Congress, Dubai, 21 October 2019).

479 personal interview with Peter, Dubai, 22 March 202.

480 personal conversation with Arif, telephone, 5 April 2024.

®Blraris A3 O1 AUT AT AT A *11 "8 11 OAOI AT h O#EET A0 %OOAT OEAI
December 2023.

482 \While Phases 2, 4, and 5 of the MBR Solar Park are developéth v CWA, for instance, Phases 3 and 6 are

AAOGAT T PAA xEOE ' AO $EAAE &OOOOA %l AOCU #1 1 PAMBRS &1 O 11
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Hassyan reverse osmosis plant only saw bids from ACWA Power and Taga when its request
for proposals was run#s3

Central to this green infrastructure development and expertise repositioning has been a

new geopolitical alliance aroundenergy - namely collaboration and technical expertise

transfer from Chinese companies as China emerges as a renewables leader and as Gulf

countries aspire to as well. Through partnerships, various Gulf countries are tapping into

OOEA APPAOOEOARAOI AO0#kB1 ROAOEALAET AT AET C @F DOIT |1
Chinese companies and banks have been playing a noticeably greater role in water and

energy infrastructure development in Dubai. The massive RO plant at Hassyagquivalent

to nearly half of DAAES O AOOOAT Ois dchsd ik pointe/Sauli ACVONTPAwer,

which owns 40% of the project set up under an IWP model, is involved in managing the

AAOGAT ET AGET1T DI A1 06660 48A$han@dﬁgjafbétr®@dwbr CénbtiictionD AOAOE
Corporation Il (SEPCO llI), a subsidiary of the statewned Power Construction
#1 OBl OAOEI T 1T £ #EET Ah xAO OAAAT O U AxAOAAA A

procurement, and construction48” Various Chinese banks, including China Construction

Bank, Agricultural Bark of China, and Industrial and Commercial Bank Of China Limited,

AOA AT 1 OOEAGOET ¢ O1 OE Aspignifitaitih D& cOllabbratierdO DAAEAC
xEQOE 3%0#/ ))) EO DPAOO 1 A *hbplogrddi'ofChifesdbd A 21 AA
infrastruct ure and energy network financing and development meant to boost business

and trade links between China and Eurasia, Africa, Oceania, and Latin America; the BRI is

Solar Park n.d'..r]ttns://Wwyv.[nbrs’ic.\ae/en/ab}ouNt/r‘noham’rrled, :bip-r,as:hjd-al-m‘aktoqm’-sAoIar-DarkA/ : Masdar, .
O$%7! AT A :AOAAO 2AAAE &ET AT AEAT #1 1T OEITC 11 puwnmn-7 ¢OE

311 A0 0AOEhS 1T Ax0O O Aitpd/kGddr.aetepne@sbhd@Bon@itincialn-¢lasingon-
1800mw-6th-phase-of-mohammedbin-rashid-al-maktoum-solar-park. The Hassyan reverse osmosis plant

i T OAT OAOh EO AAET ¢ AAOGAT T PAA xEOQOE '#7! 01 xA08 3AA 1 #71
00OOAEAOA | COAAI AT O AT A 3EA0AE||AA0 I COAAI AT O- £ O 0EAOA
0l xAOAA $AOAI ET AGEIT 1 WA .0 Ol AARO ¢

acwapower-sign-water-purchase-agreementand-shareholder- aqreementfor phase1-of-the-worlds-
largest-renewable-energy-powered-desalination-plant/ .

BO$s%w7! 2AAAEOAO 4x1 "ZEW®23MhyQ028,A00UAT ) 70ho
https://www.zawya.com/en/projects/utilities/dewa _-receivestwo-bids-for-hassyaniwp -czsfhy7y.

#1001 AT %l 1 ACCAOh O#EET A8 O ' Ol HeEDipbma 1988pkemider 2019.CACAT AT O
https://thediplomat.com/2019/09/chinas _-growing-green-engagementin-mena/. See also Faris ABulayman

ATA 117 "8 11 O0A0I AT h O#EET A8 O wADADEMEAI Ohisl A pE1s AGRA A AdD
BWO3%0#/ ))) 3AAOOAO wo# #1 1 OOAAO A O (AOOUAT 3AAxAOAO
486 ACWA PowerACWA Power Company: Investor Report as at and for the year ended 31 December 2023

(Riyadh: ACWA Power, 2023ttps://www.acwapower.com/media/342150/acwa -power_ye2023-invesor-
report fs enpdi ¢ oenN OEA OAI AETET C onb EO 1 x1 AA Auwaew7! 8 3AA O!
0OOAEAOA | COAAI Afadm xCetdtier 26287 | h 6
https://www.argaam.com/en/article/articledetail/id/1674386 .

BOo3%0#/ ))) 3AAOOAO %o# OADI PASDADEEAOE( AOOOAEAADAA® Ao /
#5+3180 ' AxA 3AAOOAOG 53% xoyw i1 O &Entekprisk A9 FLAMAES O ( AO
2024, https://enterprise.news/uae/en/news/story/fO9b6b7cl -07ed-42cd-9813-
afc6fd2db4c7/ksa%25e2%2580%2599sacwasecuresusd-738-mn-to-finance-dubai%25e2%2580%2599s
hassyandesalination-plant.
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https://www.acwapower.com/news/dewa-and-acwa-power-sign-water-purchase-agreement-and-shareholder-agreement-for-phase-1-of-the-worlds-largest-renewable-energy-powered-desalination-plant/
https://www.zawya.com/en/projects/utilities/dewa-receives-two-bids-for-hassyan-iwp-czsfhy7y
https://thediplomat.com/2019/09/chinas-growing-green-engagement-in-mena/
https://www.acwapower.com/media/342150/acwa-power_ye-2023-invesor-report_fs_en.pdf
https://www.acwapower.com/media/342150/acwa-power_ye-2023-invesor-report_fs_en.pdf
https://www.argaam.com/en/article/articledetail/id/1674386
https://enterprise.news/uae/en/news/story/f9b6b7c1-07ed-42cd-9813-afc6fd2db4c7/ksa%25e2%2580%2599s-acwa-secures-usd-738-mn-to-finance-dubai%25e2%2580%2599s-hassyan-desalination-plant
https://enterprise.news/uae/en/news/story/f9b6b7c1-07ed-42cd-9813-afc6fd2db4c7/ksa%25e2%2580%2599s-acwa-secures-usd-738-mn-to-finance-dubai%25e2%2580%2599s-hassyan-desalination-plant
https://enterprise.news/uae/en/news/story/f9b6b7c1-07ed-42cd-9813-afc6fd2db4c7/ksa%25e2%2580%2599s-acwa-secures-usd-738-mn-to-finance-dubai%25e2%2580%2599s-hassyan-desalination-plant

DAOAAEOAA AO OUI POI | AccoBohic AsgEndarnedOiAlhdsthali@i BRA AT CA
funding has been dedicated to developing fossil fuel and renewable energy

infrastructures.41! T AOOOAI CAO PI AT O AO (AOOUAT AAOGAII
AECCAOO bPi xAO bPI AT 066 AOOAAI EOEAA O1 AAO OEA
firstinvesti AT OO0 ET OEM)-TEEAEAN ToklA ®A8d 1 AA AO A OAl AA
x AO O1 GByinbol dk GAEChinagreenene€E U DA OOIBAOOEEDS8 6

#EET A EO 11 x OA AOEOET C & OAA %4 Notonyks OACEIT 180

Chinese expertise ad capital partnering on projects in the Gulf, Gulf companies and

financial institutions are also being wooed to partner with China on Belt and Road and

green infrastructure projects elsewhere4® Faris AFSulayman and Jon B. Alterman explain

this collaboration as in part the result of tacit understandings between Gulf countries and

China over the workings of statddl x T AA AT OAOPOEOAOG8 O. AOECAOQET C

I AT AGAAPAh xEOE AOOITEOEEICIU i1 x POEAAO AO O
unappealingfdd 11T OO0 7AO00AO0T *¥ERuCH dévbldpmedis deem to @ EIdtAe8
OEOA 1 £ OEI A#OA GIOGEEA OGRORA O E A%7inwiiich CHinA AsERl O OA AT E
Apostolopoulou writes of, but also increasingly the Arabian Gulf feature, and which is

arguably shaping the sustainability transition globally as the two position themselves at its

helm 4es

WALEET A OF (1006 "Al O Al Ap o Relitdrs1e Octobei 2088] " AEEET C / A0 px
https://www.reuters.com/world/asia -pacific/china-host-belt-road-forum-beijing-oct-17-18-2023-10-11/;

James McBride Noah Berman, and AndrewE AOUE UR O#EET AGO - AOOEddAiionAl O AT A 2
Foreign Relationslast updated 2 February 2023https://www.cfr.org/backgrounder/chinas -massivebelt-

and-road-initiative .

491 stephanie MetzgerThe Belt and Road Initiative: The Role for C¢@loucester: International Centre for

3000AET AAT A #AOAT T h 3APOAI AAO ¢m¢gpQqq o8 ! 1 OET OCE |1 OAE .
BRI and more broadlyhas been on its involvement in fossil fuel production, which remains significant, there

has been increasing Chinese investment in renewable projects internationally. See Stephanie Metzgke

Belt and Road Initiative: The Role for Co&8eptember 202125.

technology.com/projects/hassyan-cleancoakproject-dubai/ .

WxinhOAh O( AOOUAT #1 AAT #RAETAOT DARD NRWACHMOHJIADQEED'h %
http://www.xinhuanet.com/english/2018 -07/10/c_137313050.htm.

4% Ossman ElnaggaQ# EET A8 0O ' O1 xET ¢ O' OA#he biplovvbt CASeptdmBer 2019ESee - %. ! h 6
alsoFarisAl3 O1 AUI AT AT A *11 "8 11 OAOI AT h O#EET A8O %OOAT OEAI
December 2023.

W+ AT AU 71717 Cch O#EET A -and-RdadDeddd wittBMiddI©Hast Edgh andiAarfherships as

7A00A0T ) 1 OA ObithiAdhiBa MokihgPasR20August 2023,

https://www.scmp.com/economy/china _-economy/article/3231912/china -looks-shore-belt-and-road-deals
middle-eastcashand-partnerships-western-investment-waned] ' AOET ' EAAT T h O3AOAE $11E
InvestmentE 1 ' Atab Budf Business Insight7 February 2023 https://www.agbi.com/banking -

finance/2023/02/saudi -dominates-chinesebri-investment-in-the-region/ ; Faris AtSulayman and Jon B.

I'1 OAOI AT h O#EET A80O %OOAT OEAI 211 A ET OEA ' Oi £ 30A0A0E

% Faris A3 O1 AUI AT AT A =11 "8 11l OAOI ATh O#EET A80O %OOAT OEAI
2023.
YElial BT OOT 11 BT O1 1 OAAET ¢ QuUedDeyeBimén) Urbak Orankfdrhation] £0A OO O

I
AT A )T ANOAT EOU ET #EETMiipae0.0A2020): AT A 2T AA )T EOEAOQEC
Braris A3 O1 AUT AT Al *

2023.
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https://www.agbi.com/banking-finance/2023/02/saudi-dominates-chinese-bri-investment-in-the-region/
https://www.agbi.com/banking-finance/2023/02/saudi-dominates-chinese-bri-investment-in-the-region/

The Hassyan power and gesalination plants complex undAer con§tructiqn ~in DubaiAin 2021, when the power
Pl AT O xAO OOEI 1 0OOid befvleheind iswitdhdd tanatlrdl das i 20221 Phdto courtesy
of China Communications Construction Company Limited (CCC€).

Developing capacity through such partnerships and otherwise is a managerial priority for

the utility, which prides itself - as part ofits brand, as mentioned previously on the

101 AAO T &£ AT CET AAROO AT A OAAET EAAI AgbAOOO EO
ET i xi AACA AAITT 1 U8 ) O-A0BOOE & iiO& A OFARG OF Ox IED
a significant employer of engineersEOT | AAOT OO OEA OACET 18 %l CET A
vaueAAAAA AAOQOEOEOUG6 AT A OEI®i OOAT O O1 OOAA 1T £ EI
In developing this capacity, Emiratization is emphasized. Beyond being an approach at

DEWA, Emiratization is a Government of Dubai and BAGovernment imperative. It was,

for example, an integral component of the national plan UAE Vision 2021. DEWA follows a

number of policies to ensure Emiratization, which include recruiting and prioritizing the

hiring of UAE nationals, substituting foreignabor with locals where capacities exist, and

developing programs to train Emiratis. It boasts in 2019 of almost half of new hires being

Emiratis and of 86.89% of management positions being occupied by loca®.Emiratisation

was very clear to me, where mst of the leading decisioamakers at DEWA and other

governmental organizations whom | spoke to were Emirati; perhaps the research and

yT OAEA O /1 00&AT 1T O0EDPAI EX7Aay20001 EAAO ET N$OAAE T £ 5! %ho
https://x.com/CCCCL TDofficial/status/1412927554449641473.

500 pubai Electricity and Water Authority, DEWA Sustainability Report 201@ubai: DEWA, 2015), 80.
501 pubai Electricity and Water Authority, DEWA Sustainability Report 201384, 104105.
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development team at DEWA was the exceptiorwith heads being of European and

Z X s oA =z

Levantine origin but the team consistingof AT U UT 01T ¢ %l EOAOE OAOAAOAE
OAEET A %i EOAOE Ai i PAOAT AEAO AT A Ui 01 ¢ OAIlI AT 60O
2022502 Developing local capacity through Emiratization is framed by DEWA, furthermore,

AO A OAT O1 A O OOAIGE®nableBevllEphenBTSalwa explains

Emiratization in different terms however and raises questions about its sustainability more

EI 1 EOOEAAI T U8 4EA % EOAOEUAOEIT bDHOI COAI ET $0
somewhere where you're goingto A AEAA OEET cOo6 O1T1 AOGO Ui &6 AOA A
decisiorrmaking power is something Salwa says she can somewhat understand from a

O OAOAECTI OU Al ci As 3EA AAAO Ei xAOGAO OEAO 0O) «x

everybody gets equal opportus OU8 ' T A OEAOo2 O Al EIiI DPPOOAT O OEA
AEAOA AOA T EIEOO OI O11AAI 8 AAPAAEOU AOEI AET C
continued necessity. Salwa talks about the significance of being able to attract talent

because of how difficultit is to grow talent locally, with Emiratis constituting such a small

DAOO 1T £ OEA pPI pOI AOCGET 18 )i bi OOET ¢ OAI AT O EO A
IO xT OE 11T A AOAAOEOA AATTTiI U OE%RaafatAl EAI D U
likewise says that it is still much cheaper to import talent than it is to grow it locally.
O4EAO08O0 xEU )61 ET $OAAEh6 EA OAUO8 O) AiIiI A E
if they want to invest 20 years in one person for them to finish school andém 10 years to

CAET AoPAOOEOAh EO OAEAO OEAI om UAAOO8B8G6 O0AOE
imported talent is no longer happy in their job or the government is no longer happy with

OEAI h OOEATE Ui ORh CIi A AUAB®gneRtogkesad®i EAO ANS
AT 1T 001 6A1T 66h xEIT AOA 1T £EAOCAA A AT 1 OOAAO £l O A
AT OEEO POT EAAOho EA OA U MérdnAvidi thiks Abouthi®6 OA AT |

flexible labor force that can be imported and sized according to needs with no obligations
towards it from the state 507

A A XN £ 9~ A £ A z A~

| OOOAAOQET ¢ &ET AT AET Ch $%7! AO Al O)1 6AOOI AT O
Not Jud for Sustainability

based econom§?8 has been a key driver for recent changes in utility poli&y° and is not an
insignificant element in the transition towards sustainabilty as investment becomes more
environmentally risk-minded 510 At the same time, the transition towards sustainability

and becoming a green business leader is necessitating the development of new types of

%02 pubai Electricity and Water Authority, DEWA Sustainability Report 2025.

503 Dubai Electricity and Water Authority, DEWA Sustainability Report 2019.04.

504 personalinterview with Salwa, online, March 26, 2022.

505 personal interview with Salwa, online, March 26, 2022.

506 personal interview with Raafat, online, March 22, 2021.

07 OEAOh O4EA $A@QMAE -1 AAIho6 tmo

8. AOOET (OEAOh O4EA %i AOCAIT AR BATEl 3GEORAAL 4 A IOEAO B OARE
509 personal interview with Eric (Dubai-based energy manager), Dubai, 25 March 2020.

510 |bid.; Personal interview with Salwa, online, 26 March 2022.
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infrastructures and potential phasing out of older ors, which further underscores
investment needs. Among recent changes introduced, DEWA has been working to attract
investment through its public-private partnershlp prOJects and the public listing of some of

technically-competent and innovative, and profitable (as noted above). Interestlngly,

Ei x AOAOR $%7! 50 Al AAAGI OO0 01 AOOOAAO AET AT AE]

DEWA and its infrastructure projects but aboureinforcing the city-OOA OAS6 O AADPEOAIT |
iTOA AOT AAT U AT A OOOAT COEATEI ¢ OEA $OAAE &ETA
position.

'l OET OCE 1 AOAO OEA AgbPi EAEO OAOEIT AT A AAAAOOA
financing for infrastructure development in general- and not just sustainable
infrastructures - seems a key motivation for the initial legalization of publigrivate
partnerships. Law No. 6, Eric holds, was likely created because DEWA was in need of

| TTAU AOCGETADN AERBABO %OEA OAT 1O 1T A $%7! xAO T1C
today, and that this was especially the case around the 2008 financial cri8i$.Passed in
2011, Eric says, Law No. 6 must have been drafted in 2010 and first thought of in 2009, or
immediately after the crisis and before a 2011 tariff adjustment that significantly improved
$%7! 60 A£ET AT AAO8 7EEI A OEA AEOUBO cCcOl xOE AT A
001 AEAOET ¢ AEAAAhRSd AU ¢mnnyh AO wOmRatthadbl AET Oh
point probably there was a question about where DEWA would get the money from [to

AAOAT T D EOO EIT £OAOOODOBAOOOAOYhOG UWOEA OAUOS

Public-private partnerships emerged as a way to facilitate investment because they
enabled infrastructures to be projec¢-financed>12 As special purpose vehicles, IWPs are
limited or no recourse financial structures that enable projects to take on debt, which is
recouped from project revenues only. Project assets, rights, and interests can be held as
collateral for this debt, but individual consortium companies are largely shielded from
responsibility outside of the project513 SPVs not only make project financing easier, they
also, as Eric points out, have the added benefit of holding debt off the books for companies
involved, including DEWA. Such developments echo ones from the r2800s, in which

many parastatals (though still governmentowned) were made into separate legal entities
OEAO xAOA AAT A O OOAEOA EIT OAOOI A1 666 AT A OOA
This became problematic during the 2008 crisis when the debt held by governmemwned
companies was technically not held by the government and the companies could file for
insolvency514

Eric claims the fact that the first IPP was for a conventional fossil fuelgmt hints how
private-public partnership setups were about helping financially more than doing things
AEE£EZAOAT OT U AO EEOOO8 4EA EEOOO )00 xAO A 1TAO

511 personal interview with Eric (Dubai-based energy manager)pubai, 25 March 2020.

%12 |pjd.

53) AAi (AUAOR 0001 EAAO &ET AT AAd $ A AEfrvestOpédiaiupdatddb x )
October 2023 https://www.investopedia.com/terms/p/projectfinance.asp . .
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financing that project at whatever they finance it out, 70 or 80% of the total piject value.

And so the amount of money that DEWA has to put in is their share of the equity, which is

EOOO OEAT A OAI AGEOAIT U Oi Aill DAOAAT OAcCA8o O)
Al

Hassyare5s%OEA OAUOd O4EEO xAO OAAT AO OxABGOA (CIi
Al
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OOAT O&I Ofi OEA xAuUu xA A%» AOOEI AOOhdo6 EA Al

OO

But as susainability and an image of being sustainable have come to be increasingly

significant, with Environmental, Social, and Governance (ESG) investing seeing an uptick

worldwide, sustainability seems to have evolved into a more significant feature in the city

of Dubai entities is a way for them to ensure they can attract increasingly environmentaily
rpipd(,adjir)qnclng, as Sqlvya ar,ldAEric_both tell nﬁ%? DIAEV\/AA\spegks qf iEsqIf ,regmtly,’ fqr ) . A
ET OOAT AAh AO AT O%3' AAT OOEA AOOEI AOO i1 AAI O
OEA PIi xAO PI AT O AO (AOOUAT O lin20R icldidsito AT Al &
its listing on the Dubai Financial Market that year and to concerns over losing investors N

with ESG commitment$® AAAET ¢ 1T OAT AA O $%7! 860 DPOAIEA DO/
caveat that even though ES@nancing has become increasingly popular and people are A
AdAEOAA AAI OO EOh OEA AATAAI T AOEIT 1T &£ OAIl AAI
think in terms of conventional technologies. While th&sovernment of Dubai wants to score

well on ESG ratings, and while ESG ratings are somewhat reflective of performance, there
OAI AET 1100 1T &£ OIlTiPEIl AO0d AT A NOAOOEI1T 1 AOEO
as a whole, Salwa says!

In addition to public-private partnerships, the listing of DEWA shares on the Dubai

Financial Market in 2022 has been another significant development for attracting
investment.>22 The 18% of shares that were listed generated for DEWA 22.32 billion

515

https://www.power -technology.com/projects/hassyan-clean-coal-project-dubai/

516 personal interview with Eric (Dubaibased energy manager), Dubai, 25 March 2020. In 2016, for example,

it was announced that around 3.4 billion USD had been secured for the Hassyaver plant. Of this, 2.5

AETTEIT xAO OAAOOAA AO AAAO AT A oumn T EITEITT AO ANOEOUS
Ac81 Al $OAAE # I MHBEDRISepkdbe20lb,EtAsA/@iwdmeed.com/financial -close-
reachedfor-3-4bn-dubai-coalpower-project/ .

517 personal interview with Eric (Dubai-based energy manager), Dubai, 25 March 2020; Personal interview

with Salwa, online, 26 March 2022.

518 DEWA Prospectus for the Public Offering of Shares in Dubai Electricity and Water Authority PLESKIarch

2022, 49.

519 personal interview with Eric (Dubai-based energy manager), Dubai, 25 March 2020.

08 OAAE %l AAOOEAEOU AT A 7#I00 140081 OE WBoomb@@MEA EA QU B-CE g |
https://sponsored.bloomberg.com/article/dewa/dubai -drops-clean-coakfrom-its-energy-mix.

521 persoral interview with Salwa, online, 26 March 2022.

522 personal interview with Eric (Dubai-based energy manager), Dubai, 25 March 2020.
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Dirhams or 6.1 billion USDP22 Al AOEET ¢ 11T OEA OOAAAOCO 1T £ $%7!
OAEAd OxA EAOA OAAAEOAA 0O0OIT C ET OAOAOO mEOI I
OAAT CTEOA 100 AAOAOI ET AOEIT 1 52QristiglditigADA A COAAI
AAPEOAI EUAOQEI] istmg o &simall pedcerBafelol shafes hevertheless keeps a

majority government stake and government control over decisiormaking, with Eric noting

OEAO EO xEI1l AA A OOAOU GAOU I111Tc OEIiAd AAAEN O
5%71 60 1 EQOET G x AO i heduiy G érdbiouhufe BebcloprientBi® A £

AAT 60 AADEOAI EUET ¢ $OAAE3ZO AEI AT AEA] [ AOEAROO
$ OAAEG O AET AT AEAlT 1 AOEAO OACEITAITU8 O4EA 0ODPO
attractiveness of Dubai as a globsf ADE OAIT | AOE A O hSastainabifity ReipE | EOUBS O

reads526 The listing, as media sources note, was part of a broader move to publicly trade

an announced ten government enterprises. This push to list government enterprisgs

including DEWAzisexd AET AA AO Al A&£E 00 Oi AAOGATI TP OEA
lags behind regional competitors like Saudi Arabia and Abu Dhabki? The listing is spoken

I £ AU $%7! AO EAOEI C OOECI EZEAAT O U AT 1T OOAA O
suDOAET AAEI EOU ET EOO AEOAOI AGE ET OAOIi O OOAE A

xEEI OO 1 ET EOEI C SB0ne puBlié adifigiof théde hovdndnent edt8rprises o
T OEA xET1 A EO AiT1c¢c AT AAAOT OO AEdh@mboCc O AT E
ET Al OAAh AAAO OADPAUI AT O O ! AO BRdobshefl O $OAA

Arabian Gulf region more broadly, listings of government entities like Saudi Aramco, which

have become more common, are discerned as part of ongoing initiativesinstigate

economic development beyond 0i$30

47 AOOOAAO ET OAOOI AT Oh $%w7! EO DOAOGAT OET ¢ EOO
%OEA OAUO AAET C Oi 1 OA OEAT EOOO A OOAAEOQEIT AI
itself as an invesient opportunity; you can really see this in the public listing prospectus,

he notes, which besides an emphasis on growth and sustainability really emphasizes the

OOEI EOQUS8O PEITAAOET ¢ TAOOOA AO x1&3d 8 (A CEOAO

23 AOI AA +EATh O$%7! 3EAOAO 300CA 11 ThedNAtiarial 1RADIIAT AEAT - A
2022, https://www.thenationalnews.com/business/markets/2022/04/12/dewa _-sharessurge-on-dubai-
financial-market-debut/ .

247 AEAAA ' AAAOh, DOOABLEG BAXHR ! 1 1 iKAeled RirGesBt Mérch 202D, @E AAOh 6
updated 25 March 2022 https://www.khaleejtimes.com/markets/dewa -launchesipo-announcesshare-

prices.

525 personal interview with Eric (Dubai-based energy manager), Dubai, 25 March 2020.

526 Dubai Electricity and Water Authority, DEWA Sustainability Report 2027.

527 Natasha Turah O3 EAOAO 1 £ $OAAE 50EI EOU $AxA 300aNBCIRT - EAAT /
April 2022, https://www.cnbc.com /2022/04/12/shares -in-dubai-utility -dewa-surge-in-middle-easts
largest-ipo-since-aramco.html.

528 Dubai Electricity and Water Authority, DEWA Sustainability Report 20231.

29y OAAA *TETh O$EcwA $AAO 2AAOAO0EIT 01 AT 51 AAOI ET AO $0A
Khaleej TimeB puv / A OT bgs@wwey.ihaleefiimes.@m/business/dn29b _-debt-reduction-plan-
underlines-dubais-strong-fiscal-position-policy-reforms.

30 AOAOEA 400AEh O3EAOAO 1T &# $O0AAE 50EI EOU $A&NBE123 OOCA EI
April 2022.

531 personal interview with Eric (Dubaibased energy manager), Dubai, 25 March 2020.
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nanosatellite that was launched by the utility on a SpaceX rocket from Cape Canaveral,

Florida; the nanosatellite, which was developed at its Research and Development Centre (in

AT 11 AAT OAOCETT xEOE . ATT! OETTEAOQh AOAx 11 0)
toOEI DOTI OA EOO 1 PAOAOGET T Oh 1 AET OAT AT AAn AT A Pi
T A O x 158 Bies Eric and | last spoke, a second imagepturing nanosatellite- DEWA

SAT-2 - was launched on another SpaceX rocket, this time from Santa Barbara County in

California.>34 A utility first, DEWA believes its nanosatellite technology could serve as a

proof of concept for other utilities and usherinanewer&s031 Ul O ET 1T x EO80 A
AEEEAOAT O ADPOI AAE O OOEI EOU 1 PDAOAGHIdd ho xEE
things like that with, Eric concludesz363 OAE AT i 1 AT OO0 OAOI 1T AOA xEOE
suggestions on the significance of being exciting for attractirtglent, capital, and attention

i OAA OEOEI1T pq AT A xEOE OEA GOt Bdddmd OOCCAOO
ET OAOT AOET T Al ET OAOOT OO0 AEAEOI O $%7! 60 bPi OEOE

PDEI T AAOET ¢ OOE FENOtlorlyGds DEWA piekehtedxas d0gooll 81éestment,

DEWA Group also owns and invests in various compani&s.In 2017, for instance, DEWA

launched a subsidiary- Jumeirah Energy International Silicon Valley in Californiato

explore research and development opportunities, and invest in tech startups and expand

its investments portfolio.539

Finally, GovernmentgdE $ OAAE P11 EAEAO Al | &&AduredE A AEOUBS O
business-and revenue- £l O $ %7 ! OE OLCAG KA OMA ORGO BRI AT A6 APDPO
of the city-state 41 In 2021, for instance, DEWA owned 70% of Empower, a district cooling

2 1T OAOT T AT O 1T £ $OAAE - AAEA | EEEAARh O$%7! , AOT AEAOG 71 Ol
i £ %l AAOOEAEOU AT A 7AQJ0B8&%nuard202%] OEOho6 1T AxO OAI AAOA
https://mediaoffice.ae/en/news/2022/Jan/13 -01/DEWA-launchesworld -first -nanosatellite-that-supports-

digitisation -of-electricity -and-water-networks.

g OAAE %l AAOOEAEOU AT R!' 2APAGAT AOEREDHOOH 36@EWAI O A£OT i 30D
January 2022 https://www.dewa.gov.ae/en/about -us/media-publications/latest -news/2022/01/dewa -sat-
1-sendsfirst -signals-from-space

3¥0s%7! , AOT AEAO ) 60 3 AAT 12 Enhdntdis@petnhidnd aBddmprose%7 ! 3! 4

https://ww_w.businesswire.com/news/home/20230415005011/en/DEWA -Launcheslts-Second
Nanosatellite- DEWA SAT-2-to-Enhancelts-Operations-and-Improve-Efficiency.

s OAAE %l AAOOEAEOU AT A 7AO0AO0 ! OOET OEOUR O$%7! , AOT AEAO
$ECEOEOAQEIT 1T &£ wl AAOOEAEOU AT A 7A0AO0 . AOx1 OEOho T AxO
https://www.dewa.gov.ae/en/about -us/media-publications/latest -news/2022/01/dewa -launcheswaol.

536 personal interview with Eric (Dubai-based energy manager), Dubai, 25 March 2020.

537 Dubai Electricity and Water Authority, DEWA Sustainability Report 20227 .

538 Dubai Electricity and Water Authority PISGQEWA PJSC Integrated Report 20Z8ibai: DEWA PJSC, 2023):

15-16.

¥ OAAE %l AAOOEAEOU AT A 7AO0AO ! OOET OEOUR O3AAAA -TEAITA

International SIEAT T 6 A1 1 AU ET 53! hd pt [/ AOI AAO ¢mpyxs8

05 OAAT &O1 AET ¢ A& O 2 A Oeeisbhdtainailistel fanusey D9CU 3 AAOT Ohd
https://thesustainabilist.ae/gre en-funding-for-reshaping-the-energy-sector/.

1. AOOET (OEAOR O4EA $BARE- ADDEI ho OEADRA O EA % AOCAT AA
-TAAT 8 ET OEA '## #1 01 OOEAOhRG ¢m¢nh ¢moh ¢mus
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company?42 which once fully governmentowned and now patrtially publicly-listed TECOM

owned the other 30% 0f>43 Empower in turn owned 79% of the market share for district

cooling in Dubai, which has been on the up and up as district cooling is adopted as a

solution to affect energy savings in Dubai as per thBubai Integrated Energy Strategjt4

%l DT xAO xAO AO OEA OEIi A Al OAAAU Ai%An@@r prib | £
example isto be foundinthé OAAE #1 AAT %D AQICAE B3O OBBIAICAG O x
a 100 billion AED (or around 27 billion USD) Dubai Green Fuffd to finance green

development. The fund works to invest and to attract private investment to sustainable

development projects in Dubai. It provides low interest loans for projects that assist Dubai

in achieving its clean energy goals by 2058* Among projects to receive financing is a PV

and concentrated solar power project in the MBR Solar PaPké The fund, which had 2.4

billion AED at launch, was set up in collaboration with national banks; its leadingvestor

at launch was National Bonds, a local savings scheme which is wholly owned by the

)T OAOGOI AT O #1 OPT OAQGET T 1 £ $0AABEIWhieEAfudisEOAOAS

talked about as having the potential to precipitate green market=0 it is basically

Government of Dubai money being moved around to often fund governmenrglated

projects’: AT A AOAAOA A |1 AOEAO AT A EUDPA AO®DI A $OAAI
Brine, Salinity and the Absence of Environmental Oversight

Brine return is among themain sustainability concerns around desalinatior?>3 which in

Dubai seems to get relatively less attention compared to more high profile environmental

NOAOOET T O 1 EEA AAOAI ET AOETI 1860 AT AoOgcuUu ET OAT OEO

m\

542 DEWA Prospectus for the Public Offering of Shares in DidBkectricity and Water Authority PJS@5 March

¢ncch 118 )OO APPAAOO OEAO OET AA OEAT $%71860 1 x1 AOOEED |
Water Authority PISCDEWA PJSC Integrated Report 202623, 15.

543 Empower Energy SolutionsAnnud Report 2022(Dubai: Empower, 2022): 102,
https://www.empower.ae/media/n2ubjvxk/empower_integrated_report 2022 305819.pdf

544 DEWA Prospectus for the PuliliOffering of Shares in Dubai Electricity and Water Authority PJB&CMarch

2022, 44.

545 DEWA Prospectus for the Public Offering of Shares in Dubai Electricity and Water Authority PLESKIarch

2022, 43.

03 OAAE #1 AAT  wWhRMIG ldst pddied X @1dy Q024 6

547 Emirates News Agency7 ! - h O$%7! 2A1 AAOAO 2ANOAOO &I O 001 BT OAT O
3000A000Ah &OAIT AxT OE T £ ! %$pnnA $OAAE ' OAAT &O1T Aho 1T Ax
https://www __.wam.ae/en/details/1395290909102N O$ OAAE ' OAAT &OT A 2AEOQAA Agum

03 A1 P1 A ) 1 Bubad@éed Fuldd [Gtps:/dgf.ae/sa mple-investments/.

O OAAE ' OAAT &OT A 2AEOAA Agum - El | EClimatéBcton 251 OAOOI AT O

I AOT AAO ¢ mp xNatior@l BAndsh@. htfo©/wdw.nationalbonds.ae/ aboutus.

05 OAAT &O1T AET ¢ A&l O 2 A OheiSbdfainabilisRE fanussy DOICU 3 AAOT Oh o

SIO3 AT 1 A ) T DubadD@éeA Fufod. 6

52 Emirates News Agency7 ! - h O0$%7! 2A1 AAOGAO 2ANOAOO &I O 001 bi OAT O «
2016.

553 personal interview with Peter (Dubaibased water manager), Dubai, 22 March 2022; see also Mohammad
A-F3SAEAE AO8 Al 8h O4EA O0AOEI O T &£ "OEIAEIC "EGd $AOAI ET AO
#1 O1 Owadk Rdsaurces and IndustB8R (2024): 4-5.
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Gulf where vaious countries including the UAE, Kuwait, Qatar, Bahrain, and Saudi Arabia
get water for desalination from, it is also where the byproduct of these desalination plants
salty brine - gets returned>54 Due to its natural characteristics and anthropogenic faors,

the Arabian Gulf sea is already saline and warm, and is expected to get saltier with
warming temperatures in the future 555 Some water and energy engineers and
sustainability experts wonder what this might mean not only for the future of

AAOAI| EsifeAdaidr &nd desalination efficaci?s but also for marine environmentsss7
Brine discharge is technically regulated by the Dubai Municipality which sets the standards
that DEWA applies b§?¢ and DEWA does mention ongoing research and development to
extract and reuse resources from brine and minimize brine outpu?®®® But in the UAE,

where desalination is a critical infrastructure®®® and where there are no independent non
governmental environmental organizations to audit the staté®! the narrative around brine

is singular and tempered. Here, the state audits itself, with the result being the elision of
OAOET 60 AE OA OO Gehvirdnmehtal effodtsAandAliagréefén@ and lots of
unclaritys62-A1 T 1T ¢ OET OA xET 1 AT OETT EO AAT OO OEA EIit

As a semienclosed body of water in a hot region, the Arabian Gulf has warm and salty

waters, which already pose a challenge for pfaned desalination and which are expected to

worsen with climate change. The Gulf receives freshwater inputs from the Tigris,

Euphrates, and Karun rivers, the flows of which have been reduced by upstream damming

and low precipitation. Water from the ArabianGulf is otherwise only renewed by way of
inflows/outflows with the Arabian Sea/Pacific Ocean via the Strait of Hormuzé3 While the
OOOAEO EO OOEA x1 Ol A6O OETCIA 110060 Ei i OO6AT O

“47+g A 10AO01T Ah AO8 Al 8h O) O OEA $AOGAI T PI AT O 1T £ $AGAIE
OEA | OA A Rdkihe Poli@ibnBeliétinp x 0 j ¢mtecpdd ¢N #EAOI AO 3EAPDPAOAR O#I
Mostly Dead Now, ButCanWg 1 ! T UOE E T @®arihePbliGtion BulBteg 05 (2016):
https://www.sciencedirect.com/science/article/pii/S0025326X21009747 _; Personal interview with Peter

(Dubai-based water manager), Dubai, 22 March 2022.

57+¢ A 10AO0T Ah AO8 Ai8h O)O OEA $AOGAITPIATO 1T &£ $AOCATE
OEA | OAAEAT 1010 Fed c¢mgph c¢h

556 personal interview with Peter (Dubaibased water manager), Dubai, 22 March 2022.

S"Mohammad A3 AEAE AO08 Al 8h O4EA ®MAOEI O T £ "OEI AEIT C "ECho6 ¢
558 Dubai Electricity and Water Authority, DEWA Sustainability Report 201@ubai: DEWA, 2019): 76.

559 See for example, Dubai Electricity and Water AuthoritfDEWA Sustainability Report 202(Dubai: DEWA,

2022): 38.

560 Mohammad AtSaidi et. al. write about this with respect to Qatar but the same ©de said- and is

mentioned by interlocutors | spoke to- about the UAE. Mohammad B AEAE AO8 Al 8h O4EA O0AOE
2024, 2; Personal interview with Bruno (DEWA), Dubai, 20 March 2019.

10 AOTEIT A / OBEOR OO OAAT-®2.¢c OEA %i EOAOAORSES ¢mmnch otp

562 personal interview with Peter, Dubai, 22 March 2022.

%37+«¢& A 10A0T Ah AOG8 Al 8h O0) O OEA $AOGAT T PIATO 1T &£ $AOCAIE
OEA | OAAEAT -l NEYHO AcCri cEoh 10ChO Al EOA AO8 Rivbrésyri@AEA & O0OOOA
#OAAT A T £ #EOEI EUAOGEIT #OEAO &£ O (Al bphoe #A1 OAO &£ O 300,
https://features.csis.org/the -future-of-the-EuphratesRiver/; EAOI AO 3 EADPDAOAR O#1 OA1T 2AA
160610 $AAA . ixh "060 #Al 7A $i 11 UOEEIC ! Ai OO )Oed cmp
AO 3AA 4ATI DAOAOOOAO ! OA 7PhE Kdfidnal128aAa® 2009, 4 EAT %w@DAAOAAROG
https://www.thenationalnews.com/uae/environment/arabian _-gulf-in-hot-water-as-seatemperatures-are-
rising-faster-than-expected-1.812345.
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at its narrowest point.564 Moreover, the Arabian Gulf basin itself is shallow, with high
regional atmospheric temperatures leading to warm seawater and elevated levels of
evaporation of about 1.4 meters of water a yea®> This has led to a relatively high
concentration of salts- 38 to 42 grams of salt per kilogram of water depending where in
the Gulf and in what seasoRgé

The issues of salinity and seawater temperatures are expected to intensify as atmospheric
temperatures and higher evaporation levels become more extreme with climate ahgeb%?
with implications for future desalination and the environment>68 Environmental impacts

are exacerbated at least in coastal environments by reject brines from desalination as well,
which both MSF and reverse osmosis produce considerable amountsPéf.

Already there are implications from present and anticipated salinity on desalination, and
specifically membrane plants. With high salinity seawater, thermal desalination like MSF
fares better than membrane desalination. While thermal desalination might beene less
efficient as water gets saltier because more feedwaterand so more energy overalt might
be needed to produce the same amount of freshwater, there are no hard salinity limits to
the desalination process. The feedwater can continue to be boil@gst more energy
intensively. With membrane desalination like reverse osmosis, however, not only is
additional pressure (and energy) required to push water across the sergermeable
membranes, highly saline water can also result in membrane clogging

i OGA K16 ¥ & #H Moredvdr, RO @&nbranes do not perform well at higher
temperatures, with commercial membranes maxing out at 35 C. They can be utilized at
higher temperatures, as Pablo points out, but they go out of warranty, and if water gets
very hot, sanetimes production has to be stopped or delaye#f!

%407EU EO OEA 300AEO 1 £ (1 N JazderadiJup20OAOACEAATI T U )i bl O0A
https://www.aljazeera.com/economy /2019/7/11/why -is-the-strait-of-hormuz-so-strategically-important .

%57+¢& A 1O0AOT Ah AO8 Ai8h O)O OEA $AOGAITPIATO 1T &£ $AOCAIE
OEA | OAAEAT ' Ol £ed c¢m¢ph o8

566 personal interview with Peter (Dubaibased water maager), Dubai, 22 March 2022.

%7¢ AT EAT " AOAOI AUh O! OAAEAT 'Ol &£ ET (10 7A0A0 AO 3AA 4A
January 2019.

568 Warming sea temperatures have already led to coral bleaching events, which along with land reclamation,
NAOOOOEAIT bDPi1100EITTh AT A T OAOZEOEET Cch EAOA 1 AA O OEA (

pi POl AGETT O 1T £ EZEOEh 1 AT cOl OAOh AT A OAACOAOOAOG8 3AA #E,
Dead Now, But Can We Do Anything ABoO ) Oe 6 -584mtp ¢ h v wo

%7+¢ A 10AO0TAh AO8 Al 8s8h O) O OEA $AOGAI T PIATO T £ $AOCAIE
OEA | OAAEAT -10.@lthdEghoMSE pragycés gnpater amounts of brine that is also warmer than RO

and RO is therefore onsidered more sustainable another driver behind the transition, the brine produced in

RO is more concentrated and can have significant effects if not properly dispersed. See MohammaSfadii

Abs Al 8h O4EA OAOEI O T &£ "OEI AET C "EChd ¢mgth ¢8

570 persond conversation with Robert, online, 28 May 2020.

571 Interview with Pablo, Dubai, 10 February 2021. Another aspect relating to lower efficiencies pertains to

the use of seawater to cool equipment, which when hotter, does not cool as well, though Pablo sutgtse

effects of this are small.
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In fact, numerous water and sustainability experts | spoke to suggested that salinity and

AOET A xAOA AAOAI ET AOET 160 i100 OECI EXZEAAT O AE
clarity around how challenging they were or could become. Peter suggests, for instance,

that the biggest obstacle for the future of desalination is not energy or emissions but the

OAl ETEOU 1T &£ OEA 'Ol 8 (A EOOOEAOI T OA CAOO AO

impactsi T OEEO OAI ET EOU xEAT EA OAUOh O1T1Txh OEA (
ETTx EZ OEA OAAETTITcU EAO A AAOOEI AT OAl A EEA
that logically if water is being taken out of the Gulf and brine returned (withittle water

AAEAT CAqh OOEA 11T c¢ OAOI 1T O6O0ITTE EO OEAO OEA

01 AA AEAIT AT CAA O OO0 FAARAfE AdipSthatdeshlhadidnings] AOA O
been approached as a renewable source of water andth@ &4 A O-ADTAEOAKG AOO OEA
is misguided given the Gulf is largely enclosed and water is not renewed as much as it is in

other seas and in oceans. He notes how the widespread practice of desalination in the Gulf

region, much of which is reliant on he Arabian Gulf including for brine disposal, must be

adding to the salinity of the Gulf because of low levels of water renewdP. And given that

the Gulf is the main source of water for millions of people, it is especially key, as Zaher

points out, tokeepOEA ' O1 £ EAAI OEU8 0" AAAOGOAR 11 xh 100
Ei BT OOAT O Oi OO0 O1 1 AET OAE¥ EOO NOAI EOU AO A

Finally, much of the lack of certainty around the impact of desalination on the Guland on
future desalination capacity- might be attributed to the absence of independent oversight.
As Persilla Ouis notes, environmental groups in the UAE are stadponsored rather than
civil-society led. Ouis gives the example of the Emirates Environmental Group, which is an
NGOsponsored by the Department of Economic Development, Government of Dubai and
Dubai Municipality, as well as other official agencies. Not only is the state behind such
organizations, UAE oil industry governmental bodies have played a leading role in
establishing environmental organizations in the country2?> This interlinkage between oil
and environmentalism was on full display athe Dubairheld UNFCCC COP28 Climate
Conference as seen in its spearheading by an oil executive and polmgker and the highly
remarked upon potential conflict of interest that posed (see chapter 1376 As Peter
suggests, unlike in places where environmental organizations can pose resistance to water
supply development plans, this is not the case in the URE.The environmental challenge

of brine and questions around the extent of its impact are driving factors behind vision 2
that | now look at, which attempts to address this sustainability facet of desalination.

572 personal interview with Peter, Dubai, 22 March 2022.

573 personal interview with Raafat, online, 22 March 2021.

574 personal interview with Zaher, Dubai, 23 September 2019.

S0 AOTEITA | OEOh OO OAAT-®2. ¢ OEA % EOAOAOHhS36 ¢mmch otp
S0 EUI 1 EO #OO0O0ETT h O#/ 0c¢ y&MSNBE5MDEcknibbro2z 1 1 £ EAO 1T £ )1 OAOA
https://www.msnbc.com/opinion/msnbc -opinion/cop28 -dubai-spotlights-big-oils-sneaky-climate-change
agendarcnal?27682.

577 personal interview with Peter, Dubai, 22 March 2022.
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Photographs of the UAE National PavilionWetland, at the Venice Architecture Biennale. Courtesy of the
author.

O4EA 5! % DOI A 6t dsooimyhpichiredsitnAing pools of reject brine

daily that are dumped back into the Arabian [Gulf] sea..., causing an environmental

the Department of Arditecture at MIT 578 Al Awar was at MIT to presenWetland,the UAE

National Pavilion, which he cecurated (along with Kenichi Teramoto) for the 17th Venice

l OAEEOAAOOOA "EATTAI A ET ¢nmgp AT A £ O xEEAE O
award - the Golden Lion for Best National Participatio’® The pavilion is part of an

ongoing research project that attempts to rethink contemporary construction industry
DOAAOGEAAOR T AAA OOCAT O Au OEA ET AOOOOUBO Al OE
construction anticipated to be needed given projected population growth. Al Awar presents

various statistics in his talk that scrutinize the construction industry for its responsibility

for 40% of global resource extraction, 36% of global energy consumption, an@% of

global waste. A key culprit appears to be Portland cement, which, as he points out, releases

87 AAT 11T 1 xAOh O7AO0I AT Aqg ! &OOOOA 6AO01T AADOI AOo6 1 AAOOOA
Cambridge, MA, 4 May 2023)ttps://www.youtube.com/watch?v=JS19EUWOD_g
907 AO1 ARIGKHPH OA 6 ANDT AkchiBdtule® lul.dittps://architecture. mit.edu/events/wetland -

future-vernacular.
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significant carbon dioxide emissions when limestone (CaCO3) is converted to lime (CaCO)
to serve as a cement binding elemert® Receiving a commission for thgavilion from the
UAE government set Al Awar and his team on a path that would see them develop an
alternative to Portland cement from desalination brines, which would have the potential to
protect marine environments as well>81

Today, the environmentalamifications of brine disposal in desalination are driving work

OEAO TTTEO O 110 EOOO Ei POi OA AAOAI ET AOEI 1
AAEEAOA OEA EAAAI T &£ OUAOIT -bAsedEdenentAWehAdE AOCA S8
leveraged the opportunity provided by a higiprofile exhibition to rethink established

practices in the construction industry while simultaneously making desalination more
OOOOAET AA1 A8 ' O OEA 5! % Cci OAOT I AT 060 1 &E£ZEAEAI
fine line between environmental critique (to the extent possible) tempered by a teehno

optimism harmonious with that of the state. While critical of the impact of current

desalination practices on marine environments, which governmental utilities likeVik

recognize vaguely as a potential problet® Al Awar foregrounds a potentially marketizeable

OAAET T £ZE@ ET A1l ADPDPOI AAE O-Aadddicemendis axckcG& OEA OA
economyindebted rethinking of vernacular that sees locally B A A BAO OERIl x AOOAS
proposed as a material for producing new architectural vernaculars for the future. This is a

OAOT AAOGI AO OEAO EO OEECE OAAES AT A 1 AT OEAAODOO
unlike historical vernaculars that are becoming increagly popular within sustainable

architecture and that are, as he argues, not scalable everywhere. Al Awar aims to turn his

exhibited prototype into a technology out in the world and continues to work on newer

versions to make it more usable. Though thenk dovetails with governmental aspirations to

green desalination and turn the UAE into an innovation hub, and though its approach

resonates with how architecture and design are imagined to fill the vacuum left by the failure

of political solutions withincontemporary technocratic approaches to environmental ills, the

AAT Al Gdbdfully-Adopted status shows the limits of the techfim slant. As Al Awar

himself recognizes, even technological change requires broader systemic transformagiod

hingeson political will.

Qu Ou
O\

1O OEA AEATTAI Ah OEA DPAOEIEI T80 AAT OAOPEAAA «x
T A 1 1 x-Baed GménDIEtboR the form of a roofless roughly ellipticadhaped

shelter created by layering 2400 of these blocks. Aund the space were scattered

materials from various stages of the cement development process as well. Liditx

photographs by Emirati artist Farah Al Qassimi adorned the walls. These were of

desalination and energy infrastructureframed sabkhas- salt flat landscape that first put Al

I xAO 1107 OAI 060 AAI AT OEOET 6O 1 AOOOA8 4EA AOA
two openings and inside a looping audio piece could be heard. The audio piece relayed two
hypothetical futures - one in which brine disposal makes the Arabian Gulf sea so salty that

07 AAT 11 1 xAOh O7AOI AT Aqg ! & O 6rogmb LeéctbrésiaddE@htd 013, j | AAOOOA
Cambridge, MA, 4 May 2023https://www.youtube.com/watch?v=JS19EUwWIOD g

%81 personal interview with Wael Al Awar, online, 24 June 2020.

582 See, for exampleDubai Electricity and Water Authority, DEWSustainability Report 2013Dubai: DEWA,

2013): 96-97.
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marine creatures struggle to survive and another in which brine is instead collected in a
reservoir and used to make cemerfg3

2A0DPITAET ¢ O OEA AEATTAI A6O DPOI I bGnitpdsa AET A x
whole and for the planet}84! 1 1| x AO6O x1 OE OITE OEA A&l OI 1T A& A
environmentally-AAOOOOAOEOA OT EOAOOAT AT 1T OOOOAOEITT 1 AC

OEAAOOCADPDPAA OEA OOOAI Al DEAIOE®I IO ABA EO O LHHORA
minded architecture today to retain industrial replicability and scalability. VVarious national

pavilions in the biennale were also concerned with lessening the impact of architecture on

the planet and some soughtto doso by mnnlQEA DBAOO A O OAT OEOIT1 AT O
OAl EQO MIOBEOEOAS AOEI AET ¢ DPOAAOEAAOG8 " OO DA '
solutions at the scales required today8> There, durable buildings utilized dried coral and a
paste of lime, sand, 1ad seashells86 While the use of coral may have not been so
environmentally destructive at earlier small scales, it would be highly unsustainable to

build with for the present UAE population287 Scalability is a key concern for Al Awar, who
has said point blank that he does not believe in degrowth and wants to find ways to fix our

growth-based systentss

O
O
V)

4EA O1 OOOOAET AAEI EOU 1T &£ AOOAAI EOEAA OAOT AAOI A
Awar and his team to look within the local landscape for inspiratiofior a new cement

binding element; this led them to sabkha&8® Sabkhas are salt flat environments found in

arid regions that form through regular inundation and evaporation of seawater and

shallow groundwater, which leaves cementitious crusts of salt depdsibehind. Established

over centuries, sabkhas are major carbon sinks due to the sequestration of carbon in them

by organisms in their soil (namely microbial mats). Found in and beyond the UAE, they

have been used historically in developing building mateals in saltbased architecture>

This includes salt bricks and saline mud mortar used in Siwa in EgQy{t Sabkhas could

583 Wael Al Awar and Kenichi TeramotoWetland (UAE National Pavilion), 17th International Architecture

Exhibition of La Biennale di Venezia, Venice,22Mag p . | OAT AAO ¢ng¢pn 7AAT 11 | xAOh
6 AOT AAOI AOhde 1t - AU ¢mgo8

84 OAESAEI UR O7AAI %l | xAOR p * PHadhimeSarkip CuratorotieElth 3 A OE E O h
)y T OAOT AGET T Al ! OAlaBiénAdke@iVendziatdgEEAEOQOET T h o
https://www.labiennale.org/en/architecture/2021/statement _-hashim-sarkis.

7AAl 11 1 xAOh O7AO0I ATAd ' &OOOOA 6A0OT AAOI AOhe 1t - AU ¢
Venice, 1 September 2021.

861 | 3EET AACEA - OO Ahitdeturd Hritage £ TOMA C BdbgleiAdsiaid Culturen.d.,

https://artsandculture.google.com/asset/al -shindaghaarchitectural -heritage-coral-

stone/eQFuA42jSkfYTQ?hl=en

877 AAT 11 ' xAOh O7AOI ATAd ! &OOOOA 6AO0T AADOI AOhd t - AU ¢
Venice, 1 September 2021.

%88 personal conversation with Wael Al Awar, Venice, 1 September 2021.

®7AAT 11 I xAOh O7AO0I AT Ag ! &OOOOA 6AO0T AAOI AOhoe 1 -AU ¢
Venice, 1 September 2021. As Wael mentions in his talk at MIT, there are coastal sabkhas that are formed

through their regular inundation by shallow seawate and its evaporation and inland sabkhas that are formed

through the pooling and evaporation of rainwater or of shallow groundwater in the desert.

07 AAT 11T I xAOh O7AO0I AT Ag ! &OOOOA 6AO0T AAOI AOhG 1 -AU ¢
¥ OEOA 21 OAOT A08 AinSiwa GadisElypt Al 808 | #OMAT EGERBEAIGECRIND

Building Materials23 (2009): 2493.
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have provided the base for a new salbased construction cement, as Al Awar notes, but this
would have been antithetically extractive anddestructive.>92 With initial research showing
that magnesium oxide is the binding element in cementitious Sabkha environments, Al
Awar and his team began to look for where they might be able to find and less harmfully
source this material>93 Eventually, they arrived at magnesium oxideich desalination
brines;>94 using desalination brines for cement would shrink the environmental footprintof
not only construction but also desalination by recycling its waste.

I 1 1 x A OBaged deméni isfessentially amdustrial vernacular, which he suggests

might be the future of vernacular for cities that as a general rule produce industiiavastes

they struggle to dispose ofAl Awar imagines the future as one in which plaespecific

industrial wastes - like desalination brines in Dubai- become the ingredients for new 21st

century vernacular architectures. Rather than standardized materialand practices that

are exported globally, such as Portland cement, new vernaculars are developeesitu

AAGAA 11T A 1TTAAOET 160 ET AOOOOEAI xAOOA pOI EEI
locales with similar industrial profiles - like the UAE andhe US Southwest, which both

produce significant desalination brines- might hold opportunities for replicating and

expanding processes?® Brines, which are expected to increase as desalination intensifies

in the future, could provide an ndustrial vernacuhr that is highly replicable.

Brine-based cement coheres with current circular economy imperatives inherent in UAE

OOAOA ET EOEAOEOAO 1 EEA OEACmbw6 Al AED RO A0 %HED
Economy Strategy®¢ Today, a growing trend is underwg globally to shift from a linear

economy in which resources are imagined to be infiniteinhitlessly extractable, and

discharged after use to a circular economy where resources are understood as finite and

attempts are made to minimize extraction, maximie usefulness, and encourage

recycling5’& OAT AE ! CCAOE OOCCAOOO OEAO OEA AEOAOI AC
furnishing of an ecologically sensitive way forward that does not preclude growih

27 AAT 11 1 xAOh O7AO01I AT Ad ' &OOOOA 6 AOT:AoubFutdkeOh o6 1
6 AOT AAOI AO #1T O1 A "A 1060 )1 AODOO@FURdL Juhd20B1IAc s 6AT EAA " EA]
https://www.youtube.com/watch?v=cTZlie4h2ys .

B OAES$SAEI Uh O7AAT %wAAll xIAIOh! AT A7 Ad@ichNAg ' &OOO0OA 6A0
5% |bid.
57 AAT 11 1 xAOh O7AO01 AT Ad ' &OODOOA 6AOT AAOI AOhde t - AU ¢

24 June 2020.
%% Government of United Arab EmirateslJAE Circular Economy Policyp21-2031 (Abu Dhabi: Government of

51 %h ¢mn¢pqn O5! % # E OAEQpdatér 186ugubt Rd23ttps./IubefeA/abhud -the-
uae/strategies-initiatives -and-awards/policies/economy/uae -circular-economy-policy; Dubai Electricity and

7A0A0 ' OOET OEOURh O$%7! 4ADPO 01 xAO T £ 3000AET AAEI EOU Ol
50EI EOU 3AOOEAAORhG 128 kt®s:/dn.dAwe Qdv . he/eq/about Addriediah O ¢ 1t

publications/latest -news/2023/10/dewa _-taps-power-of-sustainability.

7Franck Agh OEh O4EA #EOAOI AO %AT 111 Uqg (EOOI OFKCKedlar 0AOOPAAOE
Economy: From Waste Reduction to Value Creafied. Karen DelcheCochet(London: Wiley, 2020), vol. 3: 3;

OAA A1 01 &OATAE ! CCAOEh O&QOEAATAORAODARABODBLAAT I I EOEAG#EO,
Industry and Waste: Toward the Circular Econortifhe Veolia Institute Revien25 (2021): 10-12,
https://www.institut.veolia.org/sites/g/files/dvc2551/files/document/2021/11/Circular%20Economy %20
1.%20The%20need%20for%20a%20new%20waste%20management%20model.pdf

B OAT AE | CEDODR AO4BATA#T I Uhd ¢megmnh 138
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Significantly, business executives view the circularecd | U AO -DAADAEDR AOEOA(
is seen as recapturing/aluethat would otherwise be lost in a linear system in which things

are little (re-)utilized and disposed 029 As with the circular economy, industrial

vernaculars like brine-based cement offela way to retain and extract more value locally,

which might explain some of its appeal.

To develop hisbrineAAOA A A A1 AT ptabtice! collabbratedl @ith (iternational

Ol EOAOOEOEAO AAOGAA ET OEA 5! %h xEEAE EAOA AAA
develop a knowledge economy?° as well as with universities abroad. Initial basic

experiments with brine conducted by the pratice yielded merely temporary structures,

which led its members to team up with various university laboratories on developing a

more durable building material. At the American University of Sharjah, researchers

analyzed the mineral composition of brine andsolated minerals, including magnesium

oxide, to test their potential uses in sakbased architecture. Magnesium oxide was favored

in the end. At New York University Abu Dhabi, experiments were run to develop methods

for extracting magnesium oxide from bime and developing magnesium oxiddased bricks,

which were strengthened structurally through carbon absorption. And at the University of

Tokyo, magnesium oxide cement was used to create modular forms cast in the hand drawn

shapes of corals, which paidhod CA O1T OEA 5! %60 OAOT AAOI AO AT O
then carbonated. Prototypes of structures made from these modular forms for the pavilion

were built in Tokyo and Dubaito!

'l I xAOBO DPOAOAT OAOETT 1T &£ AT ET Trdhiddv@ET T ET AO
exhibition - and his endowment with the Golden Lion award speaks of the increasing
significance of material sciences as a perceived solution to climate charagaong
architectural practitioners. When materials science burgeoned in the 20th ceny, its focus
was on developing construction solutiondor designers and architects. With the
development of computeraided design and manufacturing in the early 2000s, however,
materials science became a way to tap into new design possibilities, and lsitects and
designers became more directly involved in new material development. Experimental
approaches have since resulted, which tend to rely on computation and involve
interdisciplinary collaborations between scientists and designers. Moreover, buildim

codes and material sustainability metrics, which, for instance, measure energy, water, and
carbon footprints, have rendered material selection of greater significance and intensified
the search for and development of more sustainable oné%

WoOEA (ATTTTh #1 AOEOOA - AGi ETh AT A *1OE 21 OAT £ZEAT1 Ah O7
6 A1 MAKinéey 18 October 2016,https://www.mckinsey.com/capabilities/sustainability/our

insights/why -the-circular-economy-is-all-about-retaining-value.

60 31 Al h O4EA )1 ZET EOU 1T £ 7A0A0KG

017 AAT 11 ' xAOh O7AO01I ATAdg ! &OOOOA 6AO0T AAOI AOhd t - A
2. AOOET " AAEOEITT A AT A Al A0 #8 7AAQduERev@wsMaBrAIEAT O 3
17082 (2017): 1, 19.

v G
AEA

C

102


https://www.mckinsey.com/capabilities/sustainability/our-insights/why-the-circular-economy-is-all-about-retaining-value
https://www.mckinsey.com/capabilities/sustainability/our-insights/why-the-circular-economy-is-all-about-retaining-value

Photographs of the UAE National Pavilion, Wetland, at the Venice Architecture Biennale. Photo by Andrea
Avezzu, courtesy of La Biennale 2021.

The emphasis on materials in solutions to sustainability is part of a broader story about

how architecture is being imagned today within technocratic approaches to climate

AEAT CA OEAO OOCCAOO OEAO OAOAEEOAAOOBOAT O
Oi1 OOETT O AO OEAO AEATT AT A AAEOGET T HomWi !
We LiveTogether? suggests: given the shortcomings in political proposals, which have
increased economic inequalities and environmental injuries, architecture may hold the key
to a better socieenvironmental future.693 Research and design are formulated as the path
away from human extinction. Such formulations sit well with Buckminster Fulleiindebted

Ei ACET ACETTO 1T &£ OAT Al EGEOO x1 Ol A xEOET 00 bIi
OOAAOET ¢ OEA PIATAO 100 T £ EOO AT GEOT 11 AT OAI
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7EEI A | teménkidhaQip@rture from existing practices, at Venice, as he suggests, it
remained a poetic or inspirational gesture in its exhibited form. Al Awar hopes to go

beyond this however by developing his cement to make it more pragmatic, widely adopted,
andintegrated into construction systemsgs! | | x AO6 O x1 OE AEAI 1T AT CAO
standard construction material but also entrenched architectural design practices. Here, a

03 AOEEI 3AOEEOHNAOBBHAORABEBOOAUI 8A838
0 AAAO !'TEAOh O" OAEI ET OOAO & OMhelvedsm7)#ADOAET 1T £ 3DAAAO
057 AAT 11 1 xAOh O7AO0I AT Adg ' &OOOOA 6AO0T AADOI AOhS 1T -AU ¢
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design is not produced by an architect then executed down to the minutest of detailsise

such control and accuracy is not possible. Only instructions on how to build with the

material need to be furnished (in theory) to builderst®¢ And yet while the prototype in the

Venice exhibition is somewhat still cumbersome to use and an experimentalga, his goal is

to eventually produce a materialO O1 OAAT 1 U Ai i pAOA ET OEA | AOEA
A AT A7 @ ardinterview with ArchDailyat the biennale, Al Awar mentions his team is

working on developing a demonstration precast house from their new eeent and on

figuring out ways for in situ casting the material in order to enable the speed and scale
AROAT T BAOO xAT 08 (A AT 1T Al OAAOh ®1 OEAOxEOAh EO

But new material development is complicated by building codes, construction nors and

standards, and industrial and trade relations, which explains why the materials used are

more limited. Al Awar recognizes that an uptake of his saltased cement would necessitate

the revision of these. He concedes that building codes are slow toaciye, engineers do not

want to be liable, and standards can be a form of economic protectionism, all of which

create barriers to adoption. Of the challenges in developing alternatives, Al Awar notes that

O1T1T TTA xAT 06 O1 ci 1 OQerydifficuddnd dodplicatddsystorh Ei DI A
if they can just keep going the way they're going.. but you need to keep ringing the bell and
OAUET Ch UI O ETT xh xA 1T AA%® Adlitis Acre inGhis EeCognitdnEEO E O
of the broader systemic changs (rather than adjustments) that technological innovation

necessitates where Al Awar potentially veers from the UAE government.

' 1 OET OCE 110 ET 1 AOEAOO UAOh '1 ' xAOBO xi OE E
particularly since it was awarded the Galen Lion810 which increased the profile of both

the project and the UAE in cultural circles generally and architectural ones in specific. Since

the biennale, the architect has been presenting his project worldwide in exhibitions at art

space:@11 and in talksat universities like the one at MIT, on the one hand, and in policy

work, the UAE government has been reaplng cultural capital and positioning itself as a hub

for innovation and the knowledge economy (with the exhibition rendered into an

innovation showcase)?!3 The pavilion also inspired the UAE government to take action, as

1T I xAO OAUOh AT A 1 AOI A@EThAchﬂi@qée@sEaEdmﬁeuﬂomf&n A #EA

6067 AAT 11 1 xAOh O7AO01I AT Ad ! &OOOOA 6A01T AAOI AOhd 1t - AU ¢
607 |pid.

¥ ArchDaET Uh 07 AAT %l ! xAOh p *OI A ¢ngp8

97 AAT 11 1 xAOh O7AO0I AT Adg ! &OOOOA 6AOI AAOI AOhSd 1 - AU ¢
60651 % OAOEI ETT 7ET O O0OAOOECET OO ' 11 AAIiTheNgAtioral30 x AOA AO 6

August 2021, https://www.thenationalnews.com/arts -culture/2021/08/30/uae -pavilion-wins-prestigious-
goldentlion-award-at-venice-architecture-biennale/.
6111n 2022, | visited, for instance, an exhibition titledin)visible fields. space as energy Galleria Michela

Rizzo in Giudecca that featured material relating to thevetlandb O1T EAAO AT A OAOGAAOAE8 3AA O
OPAAA A QuyArd dudeniich itps://myartguides.com/exhibitions/venice/invisible -fields-spaceas-

energy/.

27 AAT 11 1 xAOh O7AOI AT Adg ! &OOOOA 6AO0I AADOI AOhSo 1 AU ¢
(13051 %YEDEDI 7ET O 0OAOOECEIT OO "1 1 AAT |, EiTheNatwnAIBA AO 6 AT EA
August 2021.

614 personal conversation with Wael Al Awar, Venice, 1 September 2021.
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developing brine-based solutions, especially cements, that is sponsored by the

Environment AgencyAbu Dhabi and Abu Dhabbased real estate developer Al D&#5

WetlandAO OOAE AAAAI A A xAU O AAOAB-inBmagerdd 5! %3 O
reality -andyetE A OAOOI 66 T £ OEA OETT1 OAOGEOA Oi 1 O0ET I
still to be seen.

Photographs of the UAE National Pavilion, Wetlandt the Venice Architecture Biennale. Photo by Andrea
Avezzu, courtesy of La Biennale 2021.

6562 AOEET E " O ERedearchér Afh.d.,Atbsg/dvbwdresearcher.ae/challenge/rethink -brine-

challenge/overview.

66051 % OAOEI EiI 1T 7ET O O0OAOOECET OO ' 11 AAiTheNAtibral30 x AOA AO 6
August 2021.
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Rendering illustrating the Dubai 2040 Urban Master Plan and the extensive gmag it entails. Courtesy of
the Government of Dubafl?

In March 2021, the Dubai 2040 Urban Master Plan was unveilé& Accompanying the

buzzwords, targets, and maps released to promote the plan were renderings of Dubai in the
AOOOOA8 0. A Ggerbdd Greed and rdre@tibr@l sgaces are projected to double

ET AOAAR 1T AOOOA OAOAOOAOG AT A OOOAI 1T AOOOAI AO
green corridors to link urban nodes?é19 It is not just nature, but a particular type of nature

in urban environments that is being forwarded:nature as greenThe central and most

circulated image associated with the plan features a six lane highway bisecting green lawns

dotted with palms and stretching as far as the eye can see. Lush vegetation connects

DULAES O A& Oi Aol U AAOGAOO ET OAOET O O EOO ' OAAEAI

617$0AAE ¢ntnd %OAOUOEET g 91 0 AAA TmelNatmnallleakAZO O OEA 50A

master plan-1.1183432

618 I_bld.

(90 OAAE c¢mtm 5 ONAH updatddddIteR02Zhitpk:Bu.ae/en/about -the-uae/strategies-
initiatives -and-awards/strategies-plans-and-visions/transport -and-infrastructure/dubai -2040-urban-
master-plan.
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made instantly recognizable by Burj Khalifa tower. In the future, Dubai isgreen Eden

"TTA AOA AT U OECT O I-afid cintatk orAdseédtibddScape PoEaplateAl EUD
that receives an average of 3.73 inches of rain a yedf,greening necessitates irrigation

with significant amounts of water. In 2017, 231 million cubic meters or over 50 billion

imperial gallons of water were used in irrigation%21 Although a large part of irrigation uses

recycled water-T O OOOAAOAA OAxACA A£EAE OAPBéndj 43%q AO
COAATETI ¢ EO AO OOGAE Oi OOAA AO OOOOOAET AAlI Ahb
that are not insignificant, some of which willbe touched on here.

This chapter explores developments in urban landscaping in Dubai and their implications

Al O xAOAO8 &Oii OOAAT 1 AOOAO pPI AT O OEAO AEI O
AT i1 OTEOEAOGG AU OAAI AgeeAdpatesArd Beisdlimyban®, x ET OA
the future of landscaping and the future of water are deeply intertwined in Dubai. In fact,

urban greening has a long history in the Arabian Gulf, including in UAE cities like Dubali,

where a greening program was launced by the Dubai Municipality as early as in 196%3

Scholarship on desert greening has noted how such initiatives have been imbued with

modernist views that denigrate the desert and celebrate its mastery through rendering it

greent24 or that associate greermg with development$25 Today, the paradigms of
OOOOOAET AAT A AEOEAOGSG AT A OEARIAOENN /OROGEH AOFEROE UAE
O b A RAnGvays that reinforce and perhaps reshape these views. Greening, it is

suggested, can help cities reducerlban heat island effects and furnish them with healthy

environments through generating cleaner air and exercise and recreational

opportunities.®28 The extensive irrigation of greening in drylands cities like Dubai with for

620 77 * Al AOAT 1 h O$OAAE 3AAO A 9AAOGBO 71 O0E 1T &£ 2AET EIT ¢
621 Dubai Statistics CenterDubai in FiguregDubai: Dubai Statistics Center, 2017): 8,
https://www.dsc.gov.ae/Publication/Dubai%20in%20Figures%202017.pdf .

622 personal interview with Hamid (Dubai energy manager), Dubai, 16 January 2020.

22 EEAAO $0AAAUR @qiéibhtdhdidatlasd EE A EBUWMA AET [ AEAT A 1 Ad8 Al O
OANAAOI EAOARAbarDUbbaluA 1jAA h-6AOAE pwxpdd poenN % EAO - 001 EER C
ar-rimal al-mutawahijaz EAT  OOOAB8 EA O A I-BAO rEEWBM DA &2 A A NIy 026% 750 Al

624 Diane K. DavisThe Arid Lands: History, Power, Knowled@ambridge: MIT Press, 2016): 1,-40; see also

$EAT A +8 $ A OE-Giperidign, Oridritalist faddiHe Environment in the Middle East: History,

PoiAUh 0T xAOh AEnfironnenfaldriagirades of theENliddle East and North Afri¢athens: Ohio

University, Press, 2011): 122.

625 Gareth Dohorty,Paradoxes of Green: Landscapes of a-Siigte (Oakland: University of California Press,

2017): 127.

66271 AAOO +0OT UEGCh O4EA 7101 A80 -100 )i Dol AAAT A ' OAAT #EO
7)1 OOOOAET AAT A AEOEAO AT A OEA EI i OOAT AA 1T £ OCOAAT Ob
O7EAO EO A 300OO0OAET AAT A #EOUeq ! +#ADRNOEBYO@IdYRasHallti U AT A/

Systeme)13 Dcember 2023, https://blog.3ds.com/industries/cities -public-services/what-is-a-sustainable-
city-a-circular-economy-and-other-emerging-characteristics/.

628 |n Dubai, links between greening and healthAT A O E A A |- dbefatticulatédinghk Odbai
Municipality, Dubai 2040 Structure Plan Executive SummgBubai: Dubai Municipality, 2022): 20,
https://www.dm.gov.ae/wp -content/uploads/2024/04/Dubai -2040-Urban-Master-Plan-2040-Executive

SummaryOp 8 DAES -1 OA CAT AOAI 1 UR EAARAO Ofpdinghdlichdak £ 111 xET
through urban development and greenery renewal of compact cities is an important part of the sustainable o
developmentcoA AP O86 1 AOOET 200061 AT A ' EOOAPPA 48 #EOAI I Ah O
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the most part- recycled wastewakr have led sustainable development experts at firms like

1 00D O1 ETAI OAA OEAI Aiii1¢ OAAOO DOAMOEIAAO EI
OOAE OAAOO POAAOEAAOS OOEIT ETOIT OA 1 AOCA Al
DOl AGAA AT A 11T O0A ATA OEAO AT OI A AA OOAA AEAEAEA

but green is not sustainable everywhere; writing of greeningn similarly arid, neighboring
Bahrain, Gareth Dohorty calls greening in arid cities, which is not so environmentally green

AOGO xEEAE CAOO OAI EAA 16 AO OOAEh A OPAOAAT @
As the following will show, extensive greening in government plans isea asawayto
ATTAAOT O ET OEA 000 &GicEimprdvémbntsiate uEhdrdde DAOAAECH
imagined as routes to attracting residents and visitors in thglobal cities competition. But

in Dubai, ahypetrAT T OO1 AOEOO AEOQOU ET T x1 wRaafa®O OODAAO/
OPOAAT A AAOOET AOET T h ONOAI EOUdndspendingg®6 ADPDAAO
spelling luxurious amenities with lavish greenery. MOAT OAOh $OAAES O AOEI AT «
developer-created planned communities?35> which are often targeted towards families, has

led to emphasis on green spacé¥ that sometimes get associated with nature and

sustainability despite irrigation demands$37 here, quality of life turns into commoditizeable

lifestyles: healthy and eceliving.638 Thick public-private ties between the government and

mega developers, many of which are owned by the state/ruler, has produced a developer

friendly market in which sustainably reguléions, including on landscaping, are not so

stringent.639 A second investment of the state that puts pressure on water from landscaping

EO OEA OI AEAI PAAO xEOE AEOEUAT O O1 AAO $OAAEGS
for the oversight of villa gadens and farms. While current or planned irrigation by recycled

x AOOAxAOAO EO i 1T AEI EUAA O OAT AAO OOAAT 1 AT AO
energy, environmental, and opportunity costs that raise questions about the implications of

future greening plans. In Dubai, sustainability and greening are indeed in tension even if

1TTO0 Ei ACETAA OI 8 3ECTIEZAZEAAT O1 Uh 11 Ad&éebi AU EA
facilitator for urban investment and real estate development, as a developer itsedind as a

provider of amenities to citizens- that shape sustainability plans as they are developed and

A XN s e s~

APDDPi EAA ET OEA AEOGU8 31 Oii AOA OEA Ai1 OOAAEA

$1 7 A .nfeddtiendl Journal of Environmental Research and Public Heal no. 10 (2018),
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6209905/ .

629 See for example the showcasing of irrigation with recycled water in dry cities among featured practices in
Cities Alive: Rethinking Cities in Arid Environmenegis. Arup Middle East Planning Tea(Dubai: Arup, March
2018).

630 Gareth Dohorty,Paradoxes of Greer2017, 17, 138.

Bl AOEACT h O4EA 3AAOAE A O OEA 30006AEIT AAI A
329 AOOAO wl OEAOEOAxUh O. AOECAOET ¢ OEA 3 Adike
Theory Reviewl 3, no. 2(2008): 164-165, 167.

633 personal interview with Raafat, online, 22 March 2021.

634 personal interview with Salwa, online, 26 March 2022.

635 personal interview with Laith, Dubai, 14 October 2019.

636 personal interview with Issa, online, 22 March 2022.

637 personal interview with Khaled, online, 5 March 2024.

638 personal interview with Laith, Dubai, 14 October 2019.

639 personal interview with Buthaina, online, 23 March 2022.
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sustainable development even as they are increasingly imagineds one and the same
that create an approach to environmentalism lcatb A ££ZEAEAG O 1 DOI AT AA

Urban Development in Dubai: Flexibility, Speed, and Customer Experience

Before turning to questions of landscaping and water, | present here an overview wfan

development in Dubai for context, with a particular eye on developegovernment

OAl AGET 1 08 &l AGEAEI EOUh OPAAAR AT A AOOOI I AO A
environment, and have rendered it into a site of profitable accumulatioff® An enabling

EAROT O T £ OEEOG EAO AAAT -fite ApprodctteAditie ndie®® O CAT A
public-private relations,%41 where some of the largest private developers, which are
government-owned but separate from it, enable both speed and flexibilitwithin policy

execution. While decisioamaking is centralized among the Sheikh and confidan$2 room

exists in execution that enables keeping up with trends and the currying of favors. The city

is centrally managed but very fluidly so to enable it to comtuously attract investment,

visitors and residents, and world attention843

AEA 3EAEEE EO A OOAAI AOOAOA AAOGAITTPAO ET O
intrigue written all over my face. We were midAT T OAOOAOEI 1T AEOAOOOET C
development and Raafat was explainingvhy he believed real estate development and

construction are such significant economic drivers in the city. Smirking, he ask&d knew

how Sheikh Rashid-OEA AOOOAT O 3 E AE E thadconsoidatédAdne of higEA OE A O
power. Before oil, he began to relay, the Sheikh had minimal funds at his dispo¥alHe

relied on the taxation of pearl fleets and on custom duties for his own spending and the

treasury of the governmenté4> To mount small development projects, financing wa

Ol i AGET AGO OAAOOAA &EOT i $OAAEBO xAAlI OEU | AOAEA
OEAOA EAIT El EAO x A OAMafiH anladvibody AdunciOidr thériaRagemdrit A 06 O

I £ OEA AEOQUB8O AEAAEOO | AAdTHINBs began td cRangeE AT OO0 Al
Raafat suggests, when, in 1959, the Sheikh invited British architect Richard Harris to

develop a plan for the city; it is through this 1960 Master Plan of Dubai, and the

development of the Dubai Land Department and land registryhat private property law

developed. Anything lived on and built up at the time was recognized as owned by its

EA
$

640 Raafat emphasizestheCT EAZEAAT AA T £ OPAAA AT A £ AGEAEI EOU O $0A
more below). Personal interview with Raafat, online, 22 March 2021. On speed and flexibility as well, see

Tabitha Decker- AEET ¢ $ OA A E 8003, 30A4640,159. BotaA &dniple of the emphasis on customer
AobAOEAT AA AT A OAOAT A OA1I OA8 Al 1-Brgnd SuppdrfsiDiibai A30ahbarOA A . AE
-AOOGAO 01 AT hd 1T Ax0O OAftfsAddmakices.cot/hin®@did Adki@/press-¢ ¢ h
releases/news-detail/2022/09/27/nakheel -re-brand-supports-dubai-2040-urban-master-plan.

641 Hvidt

642 Hvidt. Davidson.

643 personal interview with Raafat, online, 22 March 2021.

4y AEA8 4EA 3EAEEES8O ETAI I A ET AOAAOGAA ET OEA 1 AOA pwomnO
landing rights and significantly spiked with the discovery and export of oil in the 1960s. S&hristopher

Davidson,Dubai: The Vulnerability of Succes2008, 2425,

g AOI A 'l 3AUACERh O- AOAEAT 008 211 A ET A #EATCET C 31 AEA
646 |bid., 90-91.
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occupier; anything that was not now belonged to the rule##’x ET AT 01 A OOAIT 1 OEA
lease it, put it to special uses over a set period, or al@e it to the municipality for public

OOEI EOEAOhd 1 AAAET ¢ O A OEOOAOQEIT 1T &£ OAI 1T OEA
AROAT T o)A GBEEO xAuUh OEA 3EAEEE AAAAT A $OAAEGC
able to make money through lan@?° or, as Christopher Davidson suggests, buy allegiance

by gifting itto locals30- T OAT OAOh DOTI EAAOO xEOEET OEA bl AT 8
to approval from the Dubai Municipality, while anything built outside could be considered a
OODPAAEAI dpddves Ayit® SheikH hilnselfst

Centralized control of development among the ruler and his confidants and the sidelining

of Dubai Municipality seem to have become an important feature of New Dubai under

Sheikh Mohammed52 parastatal mega real estate devepers and business park operators

-OT T A T &£ xEEAE EAOA AAIT T #$3Qke Bub& Propéried and TedomEE S O E
Group- emerged as actors with significant influence. These were empowered by their

state/ruler ownership, their management by closeconfidants, and the free zone

administrative system (see more belowf>4 In speaking to developers in Dubai, | heard

T O0i AOT 66 O0O1 OEAOG T &£ Ei xh & O ET O0OAT AAh $0OAAE
days were surprised to hear of developments like p&c OOA OAT %I A EraratésOl DA OOE /
Hills (completed in 2003), the approval for which was granted directly by the Sheik#%>

Stephen Ramos writes oEmirates Hills singling it outas the first major residential

development to circumvent the Dubai Municipaliy, which developers at the time

complained was too slow in its permitting processesEmirates Hillsset precedent for other

AAGAT T PI AT OO OF A 111x8 | £ Al OOOA EO EAI PAA O
Mohamed Alabbar-T T A T £ OEA BPAEBES ZEAADOOARI 2AI 1T 0 11 0/
Mohammad personally oversaw the project and fastracked all administrative and/or

OACOI AOT OU OOOO0OA O OsaeeddA CARAM B @IERARDIAT EOUS8 6

became a quality associated with Dubai.

Thoughcentralized and broadly municipality-overseen, development has encompassed
much flexibility 657 with megadevelopers that proliferated in the 2000s planning large

647 personal interview with Raafat, online, 22 March 2021.

. EAEAAT O0AAERUYAB ChdkPnd. 3 @M6)ALE0

649 personal interview with Raafat, online, 22 March 2021.

650 Christopher Davidson,Dubai: The Vulnerability of Succesz008, 147151.

651 personal interview with Raafat online, 22 March 2021. In constructing his narrative, Raafat refers to and

AOAxO 11 41T AA 2AEOUh O4AEET C sShopeGThOHhw prchifecturesMadeAE 41 x 1
Dubai (Stanford: Stanford University Press, 2020): 102ther authors who hare narrated this development

OEI E1 AOI U ET Al OAA 7A1 AAA (AUAOT h O4EA 6 E BeachdORuins, $ OAAEQ
Resorts The Politics of Tourism in the Arab Worl@linneapolis: University of Minnesota Press, 2008): 217.

652 Tabitha Decker,- AEET ¢ $ OA A E 8003, 2950, @d71. 3 OAOA R

3$ OAAE (11 AETC EO AAOAOEAAA AU 2A00A00 AODd&iMe | AET O A& O
"AOAOOAEAR O$AOCAOOAA $AAOO 30EO $E GRE ARRLUBY 2081EFA - UOOA O
https://www.reuters.com/article/idUSKBN2A9117/ .

654 Tabitha Decker- AEET ¢ $ OA AE 8003, 70&10 01T 3 OAOAR

655 personal conversation with Raafat, Dubai, 29 March 2022.

656 Stephend. RamosDubai Amplified: The Engineering of a Port GeograpBurrey: Ashgate, 2010.

657 personal interview with Raafat, online, 22 March 2021.
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swathes of the city themselves after receiving broad approval. Laith, a developer with
extensiveexperience in sustainability, explained how Dubai was largely built up over the

last two decades through mega real estate developments, which involved sizable portions

of the urban area being handed over by the governmenbften free of charge- to largely

governmentl xT AA T ACAAAOGAI 1 PAOO O1 AAOGECT AT A AOQEI £
central feature of the city%>8 Parts of these areas are sometimes sold by megadevelopers to

smaller private developers to build their own projects on. This approach toelelopment

EAO POI AGAAA A DPOAOGAI ATAA 1T £ OPOEOAOGAT U 1T xT AA
Raafattells mes*" AOEAAO [T ETEIi Al UITTEITC 1 EIi EOAOCETT Oh Ol
xAT Oho , AEOE OAUON xEOE ApROHIOWirta®d O AAOAI T BIi
OPEAAAI AAT ho OEA 1T AET AAOAOIET ET ¢ ®AOAI AOAON

O0&1 AGEAEI EOUS EAO Al 01 AAAT Al ETEAOAT O MEAAOGOD
and planning more generalyrt AAOPDEOA OEAEO AAET ¢ OAEA O AAIE
OAAOxAAT AOAAEAOOhe 2AAZAO AAAO8 aB2dAUAnCi U Ol
Masterplan (from 2011) and Dubai 2040 Urban Master Plan (from 2021) are schematic and
capacious to be able to adapt to market conditions and needs. Raafat explains that

generally urban plans set development parameters and necessitate projesgproval

DOl AAOOAON OEEO AAT DI OA AEAI 1 AT CAO &£ O OEA A
urban growth depends on, however. Abiding by plans takes time, and delays are not good

£l O AOOET AOOh xEEAE DPOAEAOO OEmiemedth®T 11 OA £A
keyword that is flexibility, which is basically a very loose framework where you can fit

Al UOEHekigigBAO AAAT A OEAUxIT OA8 A& O PI ATTAOO A
Dubai; it is why, he holds, orpaper masterplans like the 20 one fail as new projects pop

up here and there, now and agaiff!

Facilitating the process of fas{paced largescale development was the conversion of vast

DAOOO 1T £ OEA AEOU EIT O1 OFEOAA UITTAOGE Adush OEA A
that significant areas came to officially fall outside the administrative purview of the Dubai

Municipality and under different sets of rulest2! O OABOOAOOA GWhISOA £06 AT Ol
governance is both beyond the state and supplementary to it, free zes- with their own

commercial, labor, and property laws are spaces of exception to local regulatioff3 in

$OAAER OACOI ACEIT &I O AEOAA UtidcChkaledfo@nald EA OT A
exceptionally expedited business set up and transactionspa offering enticing benefits like

658 personal interview with Laith, Dubai, 14 October 2019.

659 personal conversation with Raafat, Dubai, 7 AprilG22.

660 personal interview with Laith, Dubai, 14 October 2019.

%61 personal interview with Raafat, online, 22 March 2021.

662 Tabitha Decker- AEET ¢ $ OA A E 80@3, 7Z1A40id] 3 OAO0AR

663 Extrastatecraftis a term coined by Keller Easterling to describe the form of governance in free zones. See
Keller Easterling,Extrastatecraft, 2014.

664 Government of Dubail.aw No. (16) of 2023 Concerning Urban Planning in the Emirate of Dubai
https://dip.dubai.gov.ae/L egislation%20Reference/2023/Law%20N0.%20(16)%200f%202023%20Concern
ing%20Urban%20Planning.html
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full foreign ownership of companie$%s and repatriation of profits, free zones have been key

Ol $OAAEGO OOOAOACU Ol sssAibsadiibritdresiidn® BADIRT AT A Al
$OAAES O AAOI EAOCO AQdds thatiwkrdeStablisRed AdjacE fo Ahe Bo@ A A

of Jebel Ali (JAFZ in 1985) and Dubai International Airport (DAFZ in 1996), the creation of

the non-trade, industry-specific Dubai Internet City in 1999 marked a significant shift.

From then on, loosely imustry-specific free zones (offering tailored facilities and services)

similar to Dubai Internet City rapidly mushroomed®é7 including Dubai Media City (2000),

Dubai Multi-Commodities Centre (2002), Dubai Healthcare City (2002), Dubai Knowledge

Park (2003),and Dubai International Financial Centre (2004). Spaces of exception and

cities-within -the-city became the norm.

PERSIAN GULF

12M0] SH{ET YBPLING Y|
W
A 18uia1u] lBgNg

_BIP3 [euonEuIAIU|

3uoZ ucpanpoig
sauo7 aal4

T2 2 2\ £ oipris eqng

19HYA NaY_Z1 ™
HYr4YHS

Free ecnomic zones
I Maritime and air ports
Industrial area

—— Primary roads
Secondary roads

@ MKm

Map of free zones in Dubai. Courtesy of Mina Akhavés.

665 Companies outsideof free zones are generally limitediability, with foreign ownership restricted to a

i AGEI O T &£ twob ATA A 51 % AEOEUAT OANOEOAA O1 1x1 AO 1A,
1117 x OEA 3AI A &OAAAT TheAddond EMa®20i2F A & OAA 11 ARG
https://www.thenationalnews.com/business/freehold -title -does-not-allow-the-samefreedom-as-that-of-a-

free-zone-1.391376.

65 OAAE & OAA Intefnktidn@ Free(ZBnk Adihérityn.d. https://ifza.com/en/industry -
analysis/dubai-free-zones

867 Christopher Davidson Dubai: Vulnerability of a Succesg013, 115119.

8AEA OPOAAAEIT C 11 OAEA 1 MEna®ARhAVAN,Port IhfAsbuctbre DevelbprdeftdandEO | |
Port-City Interface Dynamic¢Berlin: Springer, 2020): 933 AA - ET A | E E A ORbit $urgiogs OAAE & OAA
Urbanizing the Sand into a Mosaic of Freé OA A A PdrtiClyGltusesé May 2022,
https://www.portcityfutures.nl/news/dubai _-free-port-surging-urbanizing-the-sand-into -a-mosaic-of-free-

trade-zones
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Facilitating capital flows was regulation introduced in the 2000s that enabletbreign

ownership of property in Dubaf®* AT A AOAAOAA $OAAESO Ci 1T AAl OAAI
accelerated development projects. Before the 2000s, property ownership had been limited

Ol %i EOAOEO AT A '## AEOEUAT 08 4EEUC O AIRKADE
AU £l OAECTI AOO ET AAOGECT AGAA OAOAARETT A UITAO
Freehold ownership was written into law in 2006, after which transactions could be legally
registered and protected, though by then a market had alreadyeen formed®87° The decree

kicked off a buying frenzy- with some properties doubling in price in just two year$’! and

this sped up the announcement of projects and the construction boom. Issa likens the city

AO OEA OEI A O A OAA KeE helsayg vids domiadteg byAippers O6 N OE A
xET I EA ET EET Cl Lbridvéstorls whd boDghiitd flp Brifl maké a profit. He

OPT EA OF 1A 1T&£ Eix AOUAOO AAi PAA 1 OOOEAA 1T £ A
projects were sold out off plan and before a foundational stone was even laidnd how

sold-out developments made sensational headlines on a seemingly daily ba&isBuyers

early on included some expatriates living in Dubai but most were foreigners looking for
investmentss’3expectedto A 1 OAOAOEOA CEOAT OEA TAxT AGO 1 &
holiday homes®74 Development as such led to a fasixpanding urban environment
characterized by sprawl, which has generated an explosion in the value of more and more
land that served as a magnet fanvestment capital. Capital and visitors - have also been

i ACAPOI
TAARAOG O EAAD 1 AOT AEET ¢ POT EAAOO AT A | AE
new projects, wewli 1  OOT B OEBEB® ET Chd EA AAAOS8

3}:)
0

I T

Things rocked ahead until the 2008 financial crisis. Scores of real estate projects in the
pipeline in Dubai were postponed, resized, or completely canceled, some of which, like
Palm Jebel Ali, are now being revived8 Parastdals that had borrowed extensively to

669 AOOU 0AOE GEstattd3 BABEIRBAI AAA O1 +1T 1 x 7EAT #11 OEAAOQEI C
Taylor Wessingl7 May 2021, https://www.taylorwessing.com/en/insights -and-

events/insights/2021/05/dubai -real-estate-what-you-need-to-know-when-considering-ownership-

structures.

062 AU | ABxforEBDdinéss Groyg2 July 2010https://oxfordbusinessgroup.com/articlemterviews/ray

oflightn ' T AOA 3 AAAAR O&OAAET 1T A 4EOI A $1TAG .10 1111 x OEA 3,
Government of DubailL.aw No. (7) of 2006 Conceing Land Registration in the Emirate of Duba2006,
https://ded.ae/ded_files/Files/%D8%A7%D9%84%D9%82%D9%88%D8%A7%D9%86%D9%8A%D9%86%20%D9%88
%D8%A7%D9%84%D8%AA%D8%B4%D8%B1%D9%8A%D8%B9%D8%A7%D8%AA%20PDF/Dubai_Law_(7) 2006_Cc
ncerning_Land_Reaqistration_Emirate Dubai.fdéehold zones include some free zone and some ndree

UIrTA AOAAO8 j3AA 11 AOA 3AAAAR O&OAAETT A 4EOI A $ITAOG .10
May 2012)

671 This is mentioned to be the case for some properties between 2003 and 2005. For more, €2 AU | £ , ECEOFf
Oxford Business Groyug2 July 2010.

672 personal interview with Issa, online, 22 March 2022.

673 personal conversation with Youssef, telephone, 29 February 2024.

674 Ginetta Vedrickahh O$ OAAE%ACAA A) 1 Erhd@épAridediiBvuly 2003, 17.

675 personal interview with Raafat, online, 22 March 2021.

(CO0$ OAAE 201 A0 '11T1 01 ARG 01 BREABAA Rdd&Ech MdyBok3dl 3 AAT T A 0AI
https://www.reuters.com/world/middle _-east/dubai-ruler-announcesplan-mothballed-secondpalm-
shapedisland-2023-05-31/
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undertake massive projects nearly defaulted on loans, with the Government of Dubai

refusing in some cases to guarantee their debt’ Many who off plan invested in projects

that never materialized lost money878 Waves of pb loss set off a mass exodus of

expatriates who had no work visas and ability to remain in the country. Described as a

OCET OO0 Oi x16 MBOAAEDBO AEBEAT ADBOEROAT OOAI 1 U OAA
bailouts from Abu Dhabi and the Central Bankfdhe UAES80

Because of the crisis, development became somewhat more controlled so as to reinstill
investor and buyer confidence8! The crisis led the Dubai Municipality, Issa relays, to
complain about unreined development and instructions came out that nobody could build
anything without prior approval from either the municipality or the relevant authority. 682 A
requirement to register off-plan sales with the Dubai Land Department was introduced and
was possible only after certain project approvals and processes were fulfilléd3 Cash for
off-plan property sales was also required to be held in escrow accounts, with requirements
placed ondevelopers for accessing funds4 Today, speculation and faspaced

development remain though on seemingly more solid foundations. Some aspects of
planning, moreover, have become more centralized for streamlining; a Dubai Building Code
recently unified building codes across the city, where previously the municipality had its

AT AAOGh AOO EOAA UITAOG EAA AT A T OAOOAx OEAEO I
AT AAOh 6 ssettplans &ilkdétaBproved by different authorities depending under
whosejurisdiction they lie in.686

O4EA -100 Yibpoi AAAT A ' OAAT #EOU8d - AOOGAO 01 Al
Real Estate and Tourism Economies

Greening, which has a long history in Dubai, constitutes a cornerstone of future urban
planning, with greenspaces seen as a path to achieving sustainable urban developm@#it.

677 https://carnegie -production-

assets.s3.amazonaws.com/static/files/PageVittori_DubaiCorruption_final.pdCh. 2.

678 personal conversation with Raafat, Dubai, 28larch 2022.

W21 AAOO &8 71 O00Eh O, AEA |/ A& & INewWYokiTihe€sl Féiudnf20080 $ OAAE 3
https://www.nytimes.com/2009/02/12/world/middleeast/12d __ ubai.html.

680 personal interview with Eric (Duba'rbased energy manager), Dubai, 25 March 2022; Dana Khraiche and

: AEI AA &AOOAEN O$ OAAE 0/HO\ADAUIOA\IAUEBIU B‘b@b@rg%@@wm@rmﬂﬁiOEO

local-loans.

681 personal conversation with Raafat, Dubai, 29 &Mch 2022.

682 personal interview with Issa, online, 22 March 2022.

@+ 1 ET O0OAAAT AEh O7EAO EO OGRNendldhdEi7, 0 0T PAOOU 2ACEOOAODe
https://gulfnews.com/business/property/what -is-the-interim -property -register-1.2013047.

%4 OEOAZL 3AUAAR (A0 $OAAESO %GAAH AOA AOHadei@RAAMARBAA A ET 3 AA
February 2010, https://www.hadefpartners.com/News/131/HAS -DUBAISESCROW AW-SUCCEEDEIN-
SECURIGPURCHASERBIONEY

685 personal interview with Eric (Dubai-based energy manager), Dubai, 25 March 2022.

BO$ AOAT T DI ABnd Depddthenniul.ditt ps://dubailand.gov.ae/en/developer -book/main -
phases/developmentstage/#/

687 Dubai Municipality, Dubai 2040 Structure Plan Executive Summa2p22, 12.
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%PdOAT OEOA COAATEI ¢ ET ¢i1 OAOTiI AT O PI ATO EO EI A
Al AGO AEOU8 AT A Ei POl OA EOO ONOAIT EOU 1T £ bl AAA
becorET ¢ OOOOOAET AAT AG AT A ASDBARDIEIVQId GAOEAAT 00
IETE EO EAAOEI U ET £ OAT AAA AU OEA AAT OOAI EOU
gets interpretedss? in the hyperconsumerist upscale and family destination thats

contemporary Dubai. Governmerded urban plans end up emphasizing not just green )

spaces but green lawns that are wateintensiveS°OOAE OEAO AAAT T ET ¢ Ox1 O
sustainable- which are seen as related are contradictory. Here, quality of life

improvement endeavors lead to eco as@mmoditizeable lifestyleind an aestheticization of A ,

sustainability OEAO | EEA OOOOAET AAEI EOQUS8O I AOOEAEUAOQE]
glosses over larger ecological and in this case social realities as well.

Far predating the 2040 masterplan, greening has been a city project for the Dubai

Municipality since the late 1960s. Greening policies and practices have come to cover ever

larger swathes of desert landscapes in UAE cities, including Dubai, with wat@tensive

lawn grasses and nomative flowers, trees, and shrub$?! In Dubai, seeds were planted for

this between 1969 and 1971, when the municipality established a horticulture department,

hired an agricultural engineer from Iran to lead greening work, and deveped an

AcErEl OAOOAOGETT AT A PAOEO PI AT &£ O OEA AEOU8 )1
at planting 200,000 trees was announced, and by 1979 over 15 km of open spaces and

OT AAO EAA AAAT COAAT AA AU OEA EIB@OEAOI OOOA AA
employeest92 Akhbar Dubbay a Dubai Municipality magazine published between 1965 and

1980, is replete with articles from the 1970s on greening projects spearheaded by the

i OT EAEPAI EOUh ET AT OAET C OIT A T £ $O0ANE®O AAOI E
and Safa Park (c. 1978.979).694 Greening has, like many things in Dubai, intensified in

OAT PA AT A OAAIT Ah xEOE Al ET EOEAOEOA O1 b1 AT O
ruler Sheikh Mohammed in 20139 As of 2020, the Dubai Municipalityhad developed 185

688 Dubai Municipality, Dubai 2040 Structure Plan Executive Summa2p22.

689 personal interview with Raafat online, 22 March 2021; Personal interview with Salwa, online, 26 March

2022.

690 personal interview with Raafat, online, 22 March 2021.
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Agriculture 29, no. 10 (2017): 730,

https://www.researchgate.net/publication/321166398 Landscaping_with_native_plants_in_the UAE_A_revie

2 EEAAO $OAAAUR dad-giénahtdhdidadasd B A ABUA AEI [ AEAT A 1 Aé Ai O
OANAABI EAOfkAbardUbbalAll AUAF-6AOAE pwxph pon % EAO - 601 EER O-
ar-rimal al-mutawahijaz EAT  OOOAB8 EA O A I-BAO FEEBMAEDADM$29 QAN 075180 Al

8l EAO - 001 E®ly 1075.00E OE £h &

694 For examples ofAkhbar DubbayA T OAOACAh OAA O!'1 3AZA xA - OOEOEALAJ 7AEA
OAT A mEvBBeODUBbayc vh ¢o *OT A pwxwd ¢ o¢Mha@xANBSEEDR $EAAABEAAROHR,
O E A | ARHbdr Dubbay22, 29 May 1975: 1721.

695 Emirates News Agency7 ! - h O- T EAI 1T AA , AOT AEAO )T EOGEAOEOA O o1 AT «
Emirates 24/7, 10 November 2010https://www.emirates247.com/news/government/mohammed -

launchesinitiative -to-plant-one-million -trees-in-dubai-2010-11-10-1.316014.
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parks and playgrounds aloné? not to mention roadside and roundabout greening, and the

extensive green spaces introduced by private developers through megaprojects as well.

4T AAuh COAATET ¢ AT T OOE OO O Agest dbaddagning ivmivé T O DA O
the 2040 Urban Master Plan.

Existing scholarship emphasizes, in some cases critically, the social and cultural values

embedded in desert greening aspirations in the UAE and beyond. Environmental historian
DianaDavis, for instance, has noted how postolonial greening projects like those in the

UAE are often extensions from colonial environmental perspectives and policies that

denigrated the desert as barren and unproductivé?’ Social scientist Pernilla Ouis has

pi ET OAA OI OEA AT OGEOiI 11 AT OAl EI AGCET AOU 1 £ GCOA}
modernizing project of UAE greening enfolds, as Ouis suggests, localpecific narratives

AAT OO OEA OOAAEOQGETTAITU AITOA OAlI ADRET OBA %% E®WA
£iI 01 AET ¢ POAOEAAT O 3EAEEE : AUAA AET 301 OAT 1

AAOAOO AT A POT OAAOGET ¢ OEA AT OGEOITI AT ON AT A YO
with paradise 59 Greening has been part and parcel of Emirati stedouilding projectasit o
EAO OEOEAI U POl EAAOAA OOAOA Pi xAO 1101 OEA 1A

AT TNOAOET ¢ T £ 1 AOOOAG AEOAT OOOAO OEAD EAOA OA
Desert greening is affiliated with the prescience of UAE rulsrand their tenacity against all

odds. Sheikh Zayed, who was the force behind massive afforestation initiatives in the

Al 61 6O0Uh EO Pi OOOAUAA AO EAOEI ¢ OEA OAAOGAOI ET

and as disagreeing with those who believedthad' T A AOAAOAA OEEO bl AAA ¢
OAT AET Ao AAOGAOOS86G

1T TT1T¢C COAATET C60O OAOET OO AOOT AEAOGEIT T Oh OEA 11
and environmentalism, which are presented as compatible. Ouis hints at this in noting

Sheikh zayed O AAl AAOAOET T Aindenidh@entdl protdetdOwok@A AT ET C
"EEeA "I T Al OOCGCAOOO OEA EIi PIEAAOGEITO 1T £ 3EAE
unsustainable practices environmentally friendly?92 Gareth Dohorty writes of how a

masterplani O " AEOAET AU 3EEAI T OAh / xET ¢Oh AT A - AOC
between literal and figurative use of green, so that pursuit of greenery, even by

s N~ oA s oA

Ol OOOOAET AAT A T AAT Oh Al EAAO M hkAdhiKhaked, &1 HOOOO

%6 AOOT ' 1T AETI BT EAEPAAEDBU (AO "OEI O xm .Ax 0AOEO AT A o0l A
Gulf Businessl7 August 2020,https://qulfbusi _ness.com/dubatmunicipality -has-built -70-new-parks-and-
playgrounds-in-the-emirate-this-year/ .

697 Diane K. Davis.

8o AOTEIT A |/ OEORh OO OAATEI ¢ OEA %i EOAOAOGGEY 4EA -1 AAOT #
Cultural Geographie®, no. 3 (Jiy 2002): 334-347.

699 |pid., 338-340.
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March 2020,https://www.thenationalnews.com/u‘ae/heritage/how A—a—qurQer]er'-frpm-pakistan—pgeame L
sheikh-zayeds-greenfingers-1.9844858 &1 O 11 OA 11 OEEOh OAA A1 01 O0OAOTEIITA

July 2002, 339.

Mo AOTEIT A | OEORh OO OAATET ¢ OEA %l EOAOAORGSG *OI U ¢mnmngs8
02 Gpkce GiinelSpaceship in the Desert: Energy, Climate Change, and Urban Design in Abu(Dbatam:

Duke University Press, 2019): 1415.

703 Gareth Dohorty,Paradoxes of Greer2017, 138.
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contractor with extensive experience in sustainability, spoke to me of a generally greater

focus on greening in urban development than sustainability, noting, however, that the two

terms sometimes get conflated or mixed up even though greening can be highly

unsustainable’o4- U T xT ET OAOAOO EAOA EO xEOE GCOAAT ET C@

AT A ONOAT EOU 1T £ 1 EZA6 AO xAll AO xEOE 1 0g0b0OU
translates.

OAOEADPO T1 xEAOA EO COAAT §0 A dsphahaditthed xEOE O
sustainability-focused 2040 Urban Master Plan, which includes ambitious greening goals.

4EA ¢mtin 50AAT - AOOAO o1l AT h OEA cCcl OAOTiI AT O 00
AAOAIT T ®larllis @obted as having the potential toturrs OAAE ET O1 OA 11 AAI

eco-friendly urban development, attracting environmentally conscious businesses and

ET OAO®i 0BG OEA PI AT 80 1T AEAAOEOAOG EO OAT OAIT ET «
to provide a healthy environmentfor residents and vOE 01070 @8 O EA D1 AT 8 0 D OAI
OAAOOEOA 30i i Aouh OEA ET OAT OEEZEAAQOEIT ET OOA
AT OEOT T 1 AT OAT17ADAOCAET AREABAUAT OFeHedognkingDAl OAO
OEA AEAIT 1 AT CAO Pl OAA AQAI$ OANAEBAZGNal AGHA ABIGEIOTT
suggests that ways unspecified-x E1 1 AA £ 01 A 01 Adngabidedi® O1 PAIT

$OAAES6 O AOOOOA EO A OCOAAT AT OOEAT 0086 OUOOAI
conservation areas, and urban centers. Maj@nd smaller parks and recreational amenities
-openspacesAOA DPI AT T AA O AA AAOGEI U AAAAOOEAIT A Oi
DOl COAi il A6 EO OAO OI ET AOAAOA EOI I ¢p8x ONOAO
doubling.”** While it is unclear how much urban green space is left out of this figure (like

greening by private developers) and what green spaces are or are not included in water

numbers such as the 231 million cubic meters used for irrigation mentioned abové? what

is clear is that plans spk a significant increase in water requirements. And although the

use of native flora is mentioned in the plan and this might reduce water demand, Raafat

Al AEI O OEAO OEAOA xEI1T OOEIT AA ™ 110 1T &£ 1 Ax1

704 personal interview with Khaled, online, 5 March 2024.
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urban-master-plan/

o1 x OEA $O0AAE ¢mntmnm 50AAT - AOOAO 0 iSéed Grauf2® Septénibdr 3 OACA
2023, https://s eedgroup.com/2023/09/how -the-dubai-2040-urban-master-plan-sets-the-stagefor-
profitable -ventures/.
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master-plan.

708 Dubai Municipality, Duba 2040 Structure Plan Executive Summagg22, 12
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12 Dubai Statistics CenterDubai in Figures 2017, 8.

13 personal interview with Raafat, online, 22 March 2021.
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Top: Mapof planned urban parks, nature reserves, and green corridors from the Dubai 2040 Urban Master

Plan. Bottom: A rendering of a park from the Dubai 2040 Urban Master Plan. Images courtesy of the
Government of Dubai14

-1 OAT OAOh COAAT ET CAARA AE ASEOER 8 nYleintehale@&HHOO
PpOi bl OAA ET OEA $OAAE ¢mtn 50AAT - AOOAO o1 AT
ONOGAI EOU T &£ TEZAZAE EO 110 TT1U A POAATITET AT O A
14 Dubai Municipality, Dubai 2040 Structure Plan Executive Summa2p22, 32, 34.
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