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In Delhi’s support for Arab Gulf, areturn
of the Bombay school of thought

1-9 :‘
RAJAMANDALA
C RAJA MOHAN

thebirth ofthe "Great Game”, the prolonged
mmutbemm.‘BﬂulnmﬂlmEnmpun

from the Levant to the Hindu Kush Out of
this crucible emerged twodistinct strategic
visions. Both saw the need for defending
India well beyond its tu'lltu‘lll borders.
They

ETHER THE Iran war
escalates intoa more dev-

and Gujarati capitalists operating in the

conf ion or

cools into a diplomatic

modethisweek, one factis

now beyond dispute: The Gulf has moved

decisively tothe very topof India’s strategic

priorities. Geography alone should have

madethis happenlongngo TheGq.ﬂlsmta
distanttl

andthe Atablans be
ginning at sea. Its leading figures — John
Malcolm and Mountstuart Elphinstone —
viewed Persia and Arablaasthe natural outer

Their instincts were outward-looking
and maritime. Malcolm'searly 19th-century

bourhood, sepamtui_cn!ybv a narrow

issions to Tehran sought to anchor Persia
in a British-Indian orbit through diplomacy

d social

ties.

gests that Delhi will no longer treat the Gulf
asa region.

The Gulf's new centrality also revives
an older debate in modern India's strategic
imagination — the contest between the
so-called "Bombay School” and "Lud-
hiana School”. The terms may sound
strange to contemporary ears, but they
capture two enduring ways of thinking
about India’s geopolitics.

The story begins in the late 18thcentury,
when the British Raj, newly ascendant in
the Subcontinent, confronted a dramatic
external shock: Napoleon's conquest of
Egypt in 1798. His ambitions in the eastern
Mediterranean and the Middle East ex-
posed the vulnerability of the Indian em-
pire’s western approaches. The result was

dtrade. Elphinstone, as govemorof Boni-
bay, expanded the East India Company’s
naval presence in the Persian Gulf and con-
cluded security arrangements with the Arab
coastal principalities — the entities that
would later become the Trucial States. For
the Bombay School, the keytoIndia's secur-
ity Iay Inuomnm!]lng sea lanes, shaping lit-

The Bombay School saw

EL lon through Central Asia
and Afshani For them, Afghani
was the lynchpin. The defence of India
required forward fortifications, tribal mil-
itias, and political l inthe high-
lands beyondﬂle[ndus
First Anglo-Afghan War (1839-42)
wmmmm
fools. The e i

strategic gaze fived on the continent. It was
lherapM rise of the oil-rich Gulf — and the

flabour, i ‘65, ENETEY,
and capital — that gave unacknowledged
heft to the Bombay School.

‘Today, nearly 9 million Indian workers,
neatly$50 billion in annual remittances, and
mmmmmm
The region has

becomeavital extension ofIndia’s economic
and xnuaJ spacc Remlutmmy]mnsmrr
fter1979 limited Delhi’s

Afghanistan vindicated the
School's scepticism about conti 1ad-

with Tehran, but the Arab Gulf

ventures, Yet the Ludhiana logic proved re-
silient. As the Raj consolidated the Punjab
and fretted about Russian expansion, the
LudhianaSchool entrenched itself.

After 1947, Pakistan inherited this tradi-
tlon. Its quest for "strategic depth”, the
mn:mm hmmm

steadily assumed the centrality that Persia

once held for Malcolm and Elphinstone.
The revival of the Bombay School does

not mean Indiacan, 1 hall

its mrﬂ]wtstem maﬂ:hes The enduring

mmmmmmm
the Ludhi: Rawalpindi’sne-
glect of Karachi — once a vital node of the
Bombay Presidency’s maritime universe
— reflected the same landlocked world-
view. It was only China's rise and its mari-
time ambitions that put Pakistan's coast-
line back on the strategic map.
Independent India. too, drifted toward
Ludhianamindset. Partition created new
landborders with Pakistan that had tobe de-
fended. Delhi's socialist tum dim-
inished the role of trade, ports, and

the East India Company agents India’s sccuril’yhcgﬂnjngm maritime strategy. The three great

portcities — Bombay, Calcutta, and

controlofthe Punjab—wasconti-  S¢a. Its leading figures —John  Madras — ceded primacy o a

nentalinorientation. Figuressuelk ~ Malcolm and Mountstuart  land-centric capital.

as Henry Lawrence, John Law- Elphinstone — viewed Persia Economic reforms in the 1990s
rence, and Claude s I and the new focus on trade put the
inaworldshapedbytribal and Arabiaasthenatural — pimeworidbackinthereckon-

feudal forces, and shifting aly  outerringof India'sdefence  ing But the persistent demands of

C {landborders kept Delhi's

tives but tointegrate
them — to anchor maritime India firmly in

military

deterrence on the land frontier.
anm’nlle. the rise of political moder-
ation in Arabia

Wmm
Iviﬂai'llh. Insubtlebut slgruﬂcmu ways,
the Arab Gulf's positive political evolution
offers India a counterweight to the destabil-
isingimpulees emanating from Pakistan and
Iran, Delhi'sstrong support for the ArabGulf
inthe current waris, inessence, about the re-
tumof the Bombay School.

The writer is a contributing editor

on international affairs for The Indian
Express. He is associated with the Motwani
Jadeja Institute of American Studies, Jindal
Global University and the Council on
Strategic and Defence Research
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Phule’s life and thought,
a constitutional project

What emerges
from Phule’s
writings and

interventions is
adeeper
insight: That
social
hicrarchy,
ceonomic
exploitation,
and state
indifference arc
mutually
reinforcing

§ WE mark the beginning of

the bicentenary year of Ma-

hatma Jotirao Phule, bom on

April 1, 1827, he is rightly re-

membered as a social re-
former, educator, fierce critic of caste, and
pioneer of women's education. Yet, tostop
there is to miss the desper significance of
his work. Phule’s life and thought can be
understood as a constitutional project.
Evenifit did not produce a legal text, it re-
imagined the foundations of social order
on the prineciples of equality, dignity, and
the redistribution of power,

Bom into aShudra community, Phule es-
perienced firsthand the injusticesofagraded
society. Yet, what transformed experience
intocritigque was his encounter with new in-
tellectual resolrees. Reading English classic
texts furnished him with a vocabulary
through which he could begin to articulate
claims of rights, equality, and justice. Kirans-
formational moment wae his engagement
with Thomas Paine’s Rights of Man in 1847,

Paire wrate that every individual pos-
sessescertain natural rights due to “hisexist-
ence”, and certain civil rights for “being a
membet of soeciety”, Paine also understood
& constitution as a foundational structure of
political power. A constitution is a " hody of
elements” containing the principles on
which govermment isorganised, with the ul-
timate purpose of promoting “the general
happiness”, Fhiles interven-
tions almed at promoting the rights ofall
through institutional and structural efforts:
Theestablishment of schools for women and
oppresacd castes, the opening ol publicwells
to those deemed “untouchable”, and advo-
cacy for widow remarriage alongside a
critique of child marriage.

Fhule was wlso a keen observer of global
constitutional developments. In hisseminal
work Gufamgiri (Slavery), 1873, he situated
thestruggle against caste oppression within
o transnational history of emancipation. In
the preface, Phule referved to the abolition
of slavery in the US and dedicated the book
to “the good peopleolthe United States, as a
tokenof admiration for thelr sublime disin-
terested and sell-sacrificing devotion™
against slavery, “and with an camest desire

that my countrymen may take their noble
exaimpleas their guide in the emancipation
of their Sudra brethren from the trammels
of Brahmin thraldom™. This positionad
Phule as one of the eartiest Indian thinkers
o envision comatirional responses to the
oppression of marginalised commumities.
His focus on equality and eguitable
mezEures i alkeo evident in hie submissions
othe Education Commission of 1852, Phle
argued for compulsory primary education
up to the age of 12 He insisted that higher

Phiile’s constimutional imaginarion ex-
tended to the material conditions of labow
and agrarian life. InShetlbarpacha Asd (Cul-
tivator's Whipcord, 1883), he exposed how
castedomination operateswithinthe agrar-

e mﬁmﬂ"
S0
tion that even the possibility of his
children o school is foreclosad. 41 the sane
time, he directed sharp eriticiem at colonial
adminstrators, observing that White officers
had neirher the time nor the inclination o
inguire intothe conditions of the cultivators.

What emerges from Phule’s writings and
interventionsisa deeper insight: That social
hierarchy, coonomic exploitation, and state
indifference are mutually reinforcing. He
identified the failure of governance to re-
gpond 1o sy=temic injustice. In doing so, he
implicitly called for areordering of stale prio-
riries to focus on the lived conditions of the
maost vulnerable.

Phule pased away in 1890, but his ideas

Buarnntees, Phiule's bicentenary places upon
us a renewed responsibilicy to confront the
continuing challenges of inequaliry

Bhaskar is the author of The Fo resaghted
Ambediar: ideas That Shaped indian
Constinutional Discourse
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Kalpakkam: ‘Critical’ stepin
3-stage nuclear programme

ANIL Sas1

MDA TS among the few countries withcon-
slderable experience In developing nuclear
technologics. This includes mastery over
pressurised heavy water reactor (PHWE)
technology — reactors that use namiral ura-
nium as fuel and heavy water (deurerium
oxide) as & coolant and moderator,

These reactors now comprise the bulk
of India’s installed nuclear power capacity
of B 180 megawatt electric(MWe), alongside
some irmpartad lght water reactarunits.

Two other technologies are a work-in-
progress: [ast breeder reactors (FBRs) and
a longstanding project aiming to fabricate
tharinm-based nuclear reactors,

FERs TRACTOS —
in a series, make up India’s ambitious
three-stage nuclear power programme,
This programme envisages a pathway to
utilising Indiz'sabundant thorium resarves
o ]
Omn Monday, India ool amajor stepto-
wards completing the vital second stage—
its first indigenous FER, at Kalpakkam in
Tamil Madw, attained criticality,
Going critical means the initiation of a
nudlear fission reaction that
will eventually lead 1o full power gener-
ation. Tt is a key milestone indicating that
the reactor core is functioning as designed
and thateach fission event in the core now
releases 4 sufficient numberof neutronsto
suStain an ongoing series of reactions.
This major step came after the 500-
MWeFBR's “core loading” — or the process
of placing nuclear fuel assemblies inside
the core — was completed in March 2024,
The Kalpaklam reactor will initially usa
uranium-plutonium mixed oxide (MOX])
fued, with a “blanket™ ofa uranilim isotope
{U-238) around the fuel core that will
undergonucl eartransmnstation to produce
more fuel — hence the name “breeder™,
Muclear trransmutation imvalves the
conversion of a chemical element or iso-
tope into another chemical element, with
the numbers of pratons.or neutronsin the
nuclews of the atom undergoing a change.

Thethree stages

The first stage in lndia's nuclear pro-

These three iechnologies — PHWRs,
and thorium progressing

gramme entails the setting up of PHWRs
and associated fuel cycle facilities, which
is currently in progress, The Tndis-US eivil
nuclear deal opened the doors for India to
buy uranium for lts domestic reactors, in-
creasing the pace of its FHWR

The second stage involves deploying
FBRzarscale. FBRE are designed to produce
more fuel than they consume. The “higher
‘breeding” isdesiredsothat the rateatwhich
perwer capacity can grow woulkd be higher.

FERsenablethe potential to hamessthe
energy of natural uranlum by over 60 times
through multiple recycles. These breeder
reactors are alsocracial for enlanging the in-
ventory of plutonium — produced after the
[iret stage PHWRs — so that a much larger
irvadiation capacity to peoduce an isotope
of uranium (L-233) at scale for usa in the
thiree-srage programime can be builup

For this. at an appropriate stage, the
FBRs would need to be loaded with

thorium {Th-232) as the blanket material

thatwould be converted tol-233, With suf-
ficient inventary and capacity
for U-233 having bullt up, the move onto
e third stage can then happen.

‘Thus, FBRs are a key link between the
first and third stages of the programme,

Second-stage plans
India’s FER programme began in 1985
with the operationalisation of a 13.5MWe

'h |

Afile photo of the
Kalpaklkam Nuclear
Complex.

AP W 0, COMBORS

Setting
thestage
Ongeethe
Kalpakkam
project is
commissioned,
Indliawill be the
second country
after Russia to
havea
commercial
operating FBR
L]

China has asmall
FBR programme.
Programmes in
countries such as
Japan, France,
and US were shut
dowr amid
safery concerns
e ———

Fast Breeder Test Reactor.

The 500-MWe protorype Kalpakkam
FBR, indigenously designed and built, is
now in an advanced stage of commission=
ing. Besides the Kalpakkam FBER, India
planstoconstrict six more FERswithaca-
pacity of 600MWe each. Two of these six
reactors are planned 1o be constructed at
the site adjacent wothe prototype FER, and
another site will be identified to build four
more Feactors, according toan expert com-
mitee repertof the Vivekananda Interna-
tional Foundation,

Sucressive governments have nurtured
the FER project as astep towards Indiade-
veloping comprehensive capabilities that
span theentire nuchear fuel cycle, by which
electricity is produced from uranivm in nu-
clear power reactors, [n 2003 when Atal Bl-
‘hari Vajpayeewss prime minister, the Bha-
rativa Nabhikiya Vidyut Nigam Ltd or
BHAVINI was Incorporated to bulld and
operate what was then Indias most ad-
vanced nuclear reactor, the prototype FER.
‘The project was expected to be completed
by September 2000, but was delayed dueto
technological challenges. Thelast set of ap-
provils had revised the completion target
1o October 2022

Once commissianed, India will be the
second country after Russla to have a com-
mercial operating FER. China has a small
programme on fast breeders; programmes

The Kalpakkam fast breeder reactor
has attained criticality, a big part of
the second stage of the programme.
The next stepis thorium reactors

in countriessuch as.Japan, France, and the
US were shut down amid safety conosins,
‘The Depanment of Atomic Enengy aims
o increase nuclear power capacity to 22,400
MWeby 2032, It hasapproved the construc-
tion of 10 new PHWRS in “fleet mode™, in
which a plant s expected o be built in five
wears from the first pouring of concrete,

Keyjorthird stage
The second stage leads to the third
phase where thorium can be used as the
main fied. The three stages, in this process,
imvolve the comversion of “fertile material™
{which is not fissionable by thermal neu-
trons) into fssile material
For example, U238, the dominant iso-
aof a fertile material that

reactors
contains Pu-239, which is most efficienthy
Duent ina FAst reactor oF FRE.
‘Thorlum-bearing menazitetoo, lsafer-
tile material that has tobeconverted to the

fissile 1233, India has adopted a “closed

processing

ful Pu-239 and U-233 isotopes from U-238
and Th-232. To multiply the fissile inven-
tory and to gradually work towards estab-
lishing a higher power base, it is key to ul-
timately wse tharium in the third stage of
the programme,

‘The FBR is clearly being seen as.an im-
portant milestone for getting to the third
stage, clearing the way for the full urilisa-
tion of the country’s thorium. Transition
ing to thorium-hased nuclear power gen-
eration in Indiais viral for securiog enengy
independence, which requires building
aufficient inventony offissile U-233 through
Ireadiation of thorum inthermalor fast nu-
clear reactors of relevant capacity, acoord-
ing tonuclear scientist Anil Kakodlar.

Now that India is able to build a large
PHWR capaciry with impored uraniumias
fuel), the country has the possibility of using
this reactor capacity for conversion of
thorium to fissile wranium through irradi-
alimﬁ[lhm-iumajongudthHALEU(zfucl
variant called high assay, lowenriched ura-
nium) in the country’s indigenous PHWRs
an scade, he told The Mndian Exgress,

“This enables the launch of the thorium
phise (thethind phase of India's three-stage
nuclear progra #) earlier than envis-
aged, without ha tovwat for build up of
required FBR capacity that comprises the
second stage,
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T.Jayaraman

nidia’s mnnoumoe e of its revised
Rarkonally Dewermined
Contribations (KIXCs) to the Paris
Ajreeimenl — the werm applied o
the mitigarion and other dimare action
Largets that coumiries voluntarily commit
o umdier the AgTesment — Fepresents &
comsidersd sep forward when India’s
energy aml developemen| polcies are
encountering serkous headwinds. I bs
clear that the povernmens has opted for
coaliisiy Al increiseial sdvance with
respect oo India's earler NDCs. It is akso
dearly comfident that its commxments
will ieverilieles be pwore i adegiale
In refation s ks scquitable share of global
dlimmate actian, in keepang with climae
Justice and within its expecied
commiements as 3 developing nackan,

Thiree clinate goals

Ax the press communigoe after the
Cabimet approneal of the upadated NDCs
o], thare are thres specific
enhancements that J:luebeerlmnmmud.

fioed sources, while: the third is the
enhancement of fomest and mee gover
carhom sinks to 2.5 - 4 hilicn sonmes of
carbsomn dioside equialent e 2005

Inchia’s climate policies zire hest
urklersiood in the conest of its sirucisrl
ncnnn]rl: a5 & lower middle Income
counery, thar d ine s
nmﬂtmhchr-:ﬁm 0\1!
the last three decades, these consirainis
harve niot substantially changed, which is
ko wity D coontimees 1o sl o the
redevanee of the Unied Nations
Framework Comention on Chmate
Crarge {UNFCOCC), Dan apey from thesas,
green the sinacture of the Paris
Agreement that reguires renevwed and
enhancid commimmens 1 clmase
mitigation every five years, shoreterm
oomskleratioms have also begun o heve a
eomaideralade weight i the Foromulatiog of
ihe n0Cs, The rapid deerioation

brought this issue o the fore,
Enmthusizsm for climare action

Sinuctumal comsimints have noe, howeser,
ampeersed enthusiasm e cimate action
I s, bscithy s thee Jewe ) of the Cengre
and the State governments. Thers isa

rane ol activities designed
ti st Inlla o hrﬂlhhﬂm‘hﬂ

But given India’s developmental levels
oy, it s chear v pretssiing o (ndia o
coevert all sach effores e the
significanthy more orerous and
Beonimiade commirments chat are the

, the pug:mrrmm‘ﬁ which isin be
reported every twa years in the Biennil
'I'mmrm:.' Eepart (TR s the

A :n:tlemql ghohal and domeste public
opirion has raised the issue of the
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On India’s updated climate pledges

Imadia’s amnouncement of its revised Kationally Determined Contributions (NDCs) to the Maris Agreement prompes sorstiny of its existing climate mitigation
acthons and the need o Bt in the country’s developmental costs slongside those of meeting its dimate commimments

# drone wiew of solar panek and the NTPC [Nagiaral Thermal Pewer Comporation) posser plant in Solapur, Mahamsatra pouims

adequacy of India’s NICs relative boa
global semperature goal of 15 degres
wanming aberer pre-indisirial keveds the
miane ambitious part of the Paris
Aprevmeint's o), Soe liae
chrwmplayed the new mges, bae

commen ke sofar as b call it *a
wealk in thie , Others call for
imcreased fenm renewahles as
the metric ancd not installed i

capacity.
Even somse sections ol apinion that have
welcnmed the NIXCs, appear nevertheless
to be unceriain on whether these new
eOmmnilents i genuinely the bes that
Endia can make at this dme.

The cost ol going green

All the above vartants of the SIndiacn
i} di more argument™ ignore some
critcal resbries that contesnaalise India’s
climaie actions. Civen thar India’s natural

cornesponding ol ils emissioms
[TRecHIry as m’m:l'
India's gromth story, Prcesy to gectricity
T revmewalide suurves comes wilh
significant costs, including hacking dowm
readily mailable amd ofien dheaper or
camparably priced coaHhased thermal
e, farther tiving a plaving feld thar
privileges renewable enengy to sustain
of Climate SomemiEmenes,

Shorage
b-mn 0 mi;tdutrmm in Inclia’s
power secior. Bur the corresponding
scaling up of Indin's battery siorge
capacity, reciined for ensuring the
seahility of generation even fram the
proposed 2000 RE fargets will nan mica
e il rugeses o beast, Pan ol sich
expansion waukd have m be fimded by
the gmvernment. deploying resources that
il [eave Been uitilised i calier secioss
AL e vy e, e deploviment of sach
I:urg' seahe hantery sysbems (5 nob
immedixely feasible. The most globally

widespread option of energy sorage in
hes very soape B Inclia 58 prese,

JAddisinnally, emircomental comcerns,
and waber peeds [ne comnpeting uses such
s irrkgatinn, as well as the regulasary
challergis faced by all Barge hydro
prcgects are likely to preclude any rapid
expanshL

estmated in a relinble manner.

Acoounting for India’s developmeninl

future

AL & e over-anching level, [ndiss
Canmn

ATy

India’s developmental future needs
oo for further lange-scale growth in
mansilacouring and indusary, expansion in
the prowision of goods and servdces (o lis
paplation at adequate levels bevond the
amne an wrhan iransition thai

Ko, T Inelis, onal i the sy of
s generation when solar and wind
vease, unlike the hrge-scale gas and
Py grenilabde ebsevwhere, the full
usilisation of the mailable KE cpacity will
inevitabily haee to be “curtailed”, while
addirgg oo thee operation and maimienance
oasts for thermal power opemated in this
eyelical Fadhion These sdd Rumther b he
e cost thar India heas for the pursulc
ofits climate commitmenis.

Improving energy eliciency in other
seevors 1 also being pursued vigemsly,
including the imtroduction af mandatory
ermisgics nlensity tanges in bey
Eelusrries, The early rmg up ol ekectric

EConNy
st ot be underestinsated. Sinve (e
2th Conderence of Parmees of the Unised
Maticns Framewark on Climeate Change at
Glasgow, every Ceniral governiment
badger bas seen a range of inlarives and
rEsturee commitment HCToss varkous
aapects of climsane mirgsation, Indeed, §
restjor knowberdge gap ey i chat while

has only just begun. In this context, the
“Bowia cain ok mnhire” st that rely
an sech exrapalagion of scosamic temds
ard the persistence of aement struchural
features, miss the wrgent reed 1 hedge
India’s developmental future.

Inelia canmat commit its NS to

dhegrens s liviels, wheen
the goal is rapldly Sipping out of reach.
This a trend chat Inclia cannot reverse,
Eiven thal i per capila emissions ane a
thirgl ol the globhall iverage. Even
atherwizz, under the volumtary enmissions
meduition NICs of the Paris Agreement.
the beneties of India’s reduction in
emnissions below any business-as-usual
haseline, are distribaated primarily o s
kg emitiers ghohally, due wm their
inatleyuate effurts, and propurtcmasely
bess o Ticlia, especially whem the Eargess
hisorical emimer has walked our of all
climate treaties and seeks (o dismantle
elimate action borh & homee snd sbioad

India’s climate bave o
e strntegic and ciroumspect, while its
NECs are Bormidated in informed
self-awareness of iix, o use the hnguage
af the Paris Agreement, “mational

EAPEUINSTAN C
AT, faprrurrram o willy e Vothorn! Rastinufe
o Acheanoid Stidivs, Bengmiern. Virws

expressed are personal |

THE GIST

-

Indlia's chmats pelichis s bt
uncersioosd in he conbed of &3
sirprtural consTaings 35 3
liorwar middie-ncome
dissalapiind coimtry, which
shape ity chiies for climate
action

-

Tha Coumtry hars implismentia
simamrnl decarborashion

It atives, Including eleciric
eahickes, dephosmins ol

i il bl v sowrici,
ardsecheningies mrh as rean
hydiogen

-

Haominvim, India nesds rocm far
Burther larpe-scale prowth in
mandsctunng ard ndusry,
wwhich e ke Rectared in
abrgithe e Tubars conls of it
o imate comIm ety
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Energy from space

Q: What is space-based
solar power?
A: The Shimizu

Corporation in Japan

has proposed a belt of

power plants sitting

along the moon’s
equator, which is 11,000 km long, called
the “Lunar Ring". According to the
company'’s plans, robots can build this
mega-structure from lunar soil. The
facilities will collect solar energy from
the sun and beam it to the earth as
microwaves.

If space-based solar power sounds
like science fiction, it is exactly that.
The concept involves launching large
arrays of satellites to collect sunlight
24/17, and beaming the energy to the
earth as microwave radiation. The
corporation’s plans are slightly different
— they involve facilities on the lunar
surface rather than in earth orbit — but
otherwise involve the same physics.

Unfortunately for supporters of the
idea, there are daunting hurdles.

The cost of space-based solar is
staggering. Even if rocket launch prices
drop significantly, engineers must still
transport thousands of tonnes of
hardware into orbit (or the moon).
Building a single functional power plant
is an unprecedented logistical feat.
Once operational, the system must
beam power through the atmosphere, a
process that will lose significant energy
as heat.

In orbit, a single collision with space
debris could cripple a billion-dollar
array, turning it into junk. Maintenance

A conceptual illustration of a satellite collecting
solar energy in earth orbit and beaming it down
as microwaves. NASA

will also be extremely expensive on the
moon.

Terrestrial solar and battery storage
are also getting cheaper and more
efficient every year, making it hard to
justify a complex and risky orbital or
lunar facility. For now, space-based solar
remains an idea trapped in poor
economics.

=Y
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